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Practical Road Building.*

By John N. Edy, C. E., Highway Engineer, Billings, Mont.

Staking Out the Work.

THE county surveyor or local en-

gineer will probably be called on
to survey the highway and stake

out the work. The following brief sug-
gestions are offered in connection with
this most important feature of the im-
provement:
Preliminary Investigations for New

Road.—Upon receipt of instructions to lo-

cate a given road, the engineer should
refer to such maps as are available, and
familiarize himself with the general to-

pography of the land, location and extent
of streams, railroads, highways, canals,

etc. The mere inception of the idea will

furnish at least one terminus. Usually
the conditions are such that the general
direction of the road is clearly defined,
it being only necessary to select the best
route between two points so as to serve a
certain community. Only when it is prac-
ticable to obtain a maximum grade of 6

per cent., with satisfactory drainage and
foundation, is it reasonable to keep the
road on the lines of legal subdivisions.
The trial or preliminary route should be
chosen after a consideration of the condi-
tions outlined last month, some of which
may suggest sufficient reason for so
adopting it.

For the preliminary survey a compass,
tape, hand level and a few bundles of lath
will be all the equipment necessary.
Upon approaching a hill, place a stake
where the trial tangent intercepts the
slope, and walk over the ground in an
effort to find an easy means of ascent.
Here the hand level is indispensable. By
knowing the personal H. I., or elevation
of the eye above the ground, and picking
out points a given distance ahead that
are on the same elevation, one can read-
ily locate any desirable grade with suffi-

cient accuracy for estimating purposes.
The soil and rock should be examined
for drainage, foundation and surfacing

materials. In this manner the several
routes may be investigated, setting only
temporary stakes, and keeping such notes
as will enable the observer to determine
the practicability of each. Usually in

skirting a hill, the line should be kept as
far down the side as possible, because
the slope is flatter, and the excavation
for a given width of roadway therefore
less. It is well to remember that two
short, rather steep grades are to be pre-

ferred to one long incline not quite so
steep. For instance, two short grades of

8 per cent., with a stretch of level road
between, might be better than a 6 per
cent, grade for the entire distance. Such
an arrangement is especially desirable
where very steep grades are encountered.
In this way the stretch of level road en-
ables teams to rest when they most
need it.

The curves on preliminary work may
be staked by eye, by observing the offset

from a line produced through the last

two stations. All stream crossings are
to be noted, the banks examined for foun-
dation, the high-water marks observed,
etc. Other things being equal, the most
desirable location for a bridge is one with
rather high banks and a straight chan-
nel. If the stream is of any great size,

the crossing should be located first, and
the road brought to it by the best route.
From the data acquired in this manner,

the engineer is enabled to consider each
suggested location, estimating the cost
within reasonable limits, and discarding
all except the one or two most feasible
routes, the final determination of which
may wait upon the location survey.

Location.—For this survey will be re-

quired transit, level, steel tape, pins, hand
level, flag poles, level rod, stakes and note
books. The personnel of the party will
be determined by the conditions. The
importance of taking careful notes on

"Copyright by John N. Edy.
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this survey can hardly be overestimated.
his records as to obstructions, to-

pography, soil, drainage, etc., must the
engineer trust for his final estimate.
The survey should begin at some well-

defined point, as, for instance, the inter-

section of streets or roads, a section or
quarter section corner. The direction of

some convenient line may be assumed as

a base. If this be a section line, and its

general direction be north, it may be as-

sumed to be north, and its aximuth be
ronsidered 0, or 360 degrees. All other
directions are to be referred to this base
line. All vernier readings are to be
checked by reading the magnetic bearing.

The following is a convenient form of

notes:

road tracks, on the floors of culverts and
bridges, in the beds of streams that serve
as the outlets for road ditches, and at
such other points as the surveyor or en-
gineer may deem necessary.

"3. Plan and profile should be placed
on the same sheet, projecting the plan
vertically above or below the profile. An-
gles in the line may be indicated by the
use of broken lines or other symbols, giv-
ing bearings and distances in figures,
without attempt at laying out with a pro-
tractor.

"4. The profile should contain a de-
scription of sufficient detail, so that the
road may be platted on township maps.
The description should refer to section

LEFT-HAND PAGE OF NOTE BOOK.

Station Distance From Station i ^Jf^
c Remarks

The right-hand page will show sketch-

es of roads, streams and other obstruc-

tions, and additional remarks. On this

survey more permanent stakes should be
used, and hubs driven flush with the
ground at every transit point, or at dis-

tances not to exceed 1,000 feet along the
line. The right of way should be marked
by placing stones firmly in the ground,
marking their faces so as to permit of

ready identification. At angle points

these monuments will be placed at the
intersections of the right-of-way lines.

On reasonably level ground stakes may
be left as often as desired, to aid in pick-

ing up the line; where any grading is to

be done, however, stakes must be set

every 100 or 50 feet. Unless the prelim-

inary line has been very carefully run,

it is best not to set monuments on grades
or where excavation is required until the

slope stakes are set. It is essential that

the line, as finally located, be tied into

section lines and corners as frequently

as is convenient, so as to aid in plotting,

and to preserve a check on the field work.
In the 1909-10 report of the Michigan

State Highway Department the following

instructions or suggestions are offered re-

garding the making of surveys and plans

for State Reward roads:
"1. Stakes should be set 100 feet apart

along each side of the proposed roadway,
uniformly 25 feet from the center line

of the same.
"2. Levels should be taken at each sta-

tion: (a) on the center line, (b) on the

hub at each side stake, (c) in the bottom
of each ditch, if th,ere be any side ditch-

es. Plus levels should be taken on rail-

lines, quarter lines, section corners and
quarter corners.

"5. One hundred feet to the inch, hori-
zontal, and 5 or 10 feet to the inch, ver-
tical, are desirable scales.

"6. The profile must show at each sta-

tion center-line cuts and fills in figures,
and should show the depth of each ditch
or gutter from the outer side stake, also
the distance of the established grade
above or below each line of side stakes.

"7. A complete working profile must
show: (a) center line profile, (b) profile
of each side ditch or gutter, (c) all the
figures required to build the complete
road staked out in the ground.

"8. It is not necessary to show eleva-
tions above the datum plane upon tbe
profile, these notes being preserved by the
surveyor or engineer in his note book.

"9. At least three sets of plans should
be prepared, one for filing with the town-
ship clerk, one for filing with the State
Highway Department, together with ap-
plication for reward, and one for the com-
missioner or foreman doing the work.

"10. It is desirable to prepare the orig-
inal profile on tracing cloth, the surveyor
or engineer retaining it, and as many
prints as required may be furnished the
township.

"11. Profile tracing cloth, standard
cross-section 10x10, is very convenient for

this class of work, and is recommended
by the State Highway Department."
The cost of stream crossings and per-

manent culverts would suggest a thor-

ough study of the conditions and an ac-

curate estimate of the cost of this fea-

ture of the improvement. And in order
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that the structures may be most service-
able, they must be placed In the proper
location as determined by the engineer,
and constructed with due regard for

grade and alignment. During the prog-
ress of the location survey a more care-
ful examination of all drainage areas
should be made, so that the data may be
both accurate and sufficient.

Construction.—Staking out the work
for construction includes setting all line

and grade stakes, as well as staking the
bridges and culverts. For grading earth
roads with a grader, the road should be
staked about every 100 feet, setting per-
manent hubs just outside each ditch line,

from which line and grade may be taken.
To guide the driver, temporary stakes
should be set 1 foot outside the line of

grader cut. The side ditches may re-

quire additional excavation in order that
they may have sufficient fall; a minimum
grade of G inches in 100 feet (or % of 1

per cent.) is desirable for these dit

<

Where any cut or fill is to be made,
cross-section stakes should be set at in-

tervals of 25 or 50 feet, as the occasion
demands, showing the cut or fill at the
center and both sides. These stakes are
set with the hand level after the grade
has been established from careful levels

run over the center line, as previously
suggested. In earth cut allow a slope
of 1 to 1; in rock, y> or y4 to 1; in fill

use a I 1/* to 1 slope. The engineer should
remember that if the sections are taken
just 27 feet apart, the average end areas
will represent the actual yardage for the
section; if 54-foot sections are used, the
average end area will be one-half the
yardage. This greatly facilitates the of-

fice computations.

The cross-section notes should be care-

fully kept in a manner similar to the
following:

ROADWAY 16 FEET WIDE.

LEFT-HAND PAGE. RIGHT-HAND PAGE.

Station Elevation Grade Cut or
Fill

Remarks L. C. R.

00 100.0 99.0 c 1.0 0.0 +1.0 +1.0
8.0 9.0

+ 50 102.0 102.0 00.0 -0.0 00 +0.5
S 7 8.5

Or, if the cuts and fills at the center notes and computations may be shown on
are taken from the profile, both the field the note book as follows:

LEFT-HAND PAGE.

Station Cut or Fill at Center c.

RIGHT-HAND PAGE.

Area
Cut

Average
Area
Fill

Average Distance Cubic Yards— Cut Cubic Yards— Fill

In case of sharp turns on steep grades,
cr in side-hill work, where the view is

obstructed, the width of roadway should
be increased from the usual 16 or IS feet

to 20 or 22 feet. This to avoid accidents.

Computing the Yardage.—In ordinary
work the amount of excavation and fill

may be obtained with sufficient accuracy
by averaging the areas of the "3-level

sections," as shown above, multiplying by
the length of the section and dividing by
27. As previously mentioned, if the sec-

tions are in length 27 feet, or some multi-
ple thereof, the correct yardage will be
equal to, or the same multiple of, the
average end areas. The computations
may be greatly facilitated by using a ta-

ble made for the purpose. It is not nee-



MUNICIPAL ENGINEERING

py to plot the cross-sections in order
to compute the areas. This may be de-

termined by the following rule, applicable
only to 3-level sections:

The area of a section equals the sum
of the distance from center to Bide stakes.

multiplied hy one-half the center i-ut. plus

the sum of the side ruts, multiplied by
onequarter of the width of the roadbed.
Such a grade will have been estab-

lished, of course, that the cuts and fills

will balance as near as may he, and all

unnecessary waste will be eliminated. It

remembered that when earth is

excavated and then placed in an embank-
ment, it will occupy less space than in its

nal condition. This 'shrinkage" de-

B upon the nature of the material,

the method of making the fill, the weath-
er conditions, etc. Inasmuch as earth-

work is usually paid for in excavation,
that may always be accurately measured,
a knowledge of the amount of shrinkage
is useful only for estimating purposes in

balancing cuts and fills. The writer sug-

gests, therefore, that an arbitrary addi-

tion of 10 per cent, be made to all "fill"

yardage, in order to ascertain the excava-
tion required to form the embankment.
In other words, to the total "cubic yards
fill" shown above, add 10 per cent., to de-

rive the necessary "cubic yards cut."

It often happens in side-hill excavation
that material may be saved by moving
the line up or down the slope, in order
to reduce the cut or fill at the center.
For this reason it is best not to set mon-
uments until the final staking has been
done. Observe, too, that on deep cuts
and heavy fills it may be necessary to ob-
tain additional right of way; borrow pits.

also, may require more land than the
regulation width.

Checking the Work.—The engineer will

leave bench marks along the line, so as
to be able to run check levels over the
grade. No contract should be accepted
or force account work considered com-
plete until the grade has been checked
and the work carefully inspected.

Plat.—A plat of the completed road
should be prepared for filing, in the man-
ner suggested by the Michigan Highway
Department. Practically all county sur-

veyors are required to preserve plats of

the roads in a plat book kept for the pur-
pose. In all cases, when making these
permanent record plats, all dimensions,
lengths cf section lines measured, de-

scriptions cf monuments, etc., should be
recorded. Accurate cost data of the work
should be preserved for future reference.

Uses and Misuses of Concrete and Reinforced Concrete.

By DeWitt V. Moore, Mem. Am. Soc. Eng. Contr., Indianapolis, Ind.

MISUSE implies abuse, misapplica-
tion and waste, whereas use, in its

full sense, means the full utiliza-

tion or application in actual use without
waste: in other words, use in the sense
of an intelligent, proper adaptation. If

there is any other building material
which is misused as often as concrete,
when viewed from this standpoint, it does
net occur to the writer. Many times a
use of concrete is a misuse or abuse,
and on the other hand, many times an
abuse of concrete is in the end a practical

use of same.
I suppose most of you present have

given the subject of the peculiarities of

concrete considerable thought, for really

it is a very extraordinary material in

construction.
In the first place, a material which can

be poured into molds when of the con-
sistency of soup, and yet solidify and be-

come the same as stone, is certainly an
adaptable type cf construction and one
which prompts the designer and the con-
tractor to abuses.
While from the strict use of the Eng-

lish language we should speak of use
and misuse, still, to carry out the idea we
have in mind it seems more proper to

say use and abuse.
The architect who lacks enthusiasm

with regard to the use of concrete, and
therefore does not follow the full working
capacity that he should, is abusing this
material.
We next consider a direct abuse by the

overzealous, who expect more from this

material than is reasonable or based upon
good practice. A designer of this class

will overstress his concrete and under-
stress his steel, or overstress both. This
is a direct abuse of the material. Some-
where between these extremes lies a

*A paper before the Indianapolis Architects' Association.
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proper use of concrete and reinforced con-
crete.

I am not presenting for your consider-
ation a technical paper for the purpose
of promoting anj special ideas as to de-

sign, formulas, percentages of reinforce-
ment, special types of reinforcement, or
advocating any stresses to come on either
material.
As a matter of common sense, let us

consider that with the extreme case of a
lean mixture of concrete we have nothing
but a pile of gravel and sand, possessing
no compressive strength whatever as con-
crete, and forming no bond with the rein-
forcement therein. On the other hand, to

go to the other extreme, we could mix a
batch of neat, cement which would possess
great strength, but the most of this mix-
ture would be prohibitive.

A mixture of gravel or stone, sand and
cement, which provides a solid, homo-
geneous mass, may be safely relied upon,
when given the proper working stress ac-

cording to proportions, rather than to

abuse the material by the addition of
more cement on the theory that the cor-

responding increase in strength will jus-

tify the cost.

With this idea in mind, what is the
necessity of specifying a 1:2:4 mixture
of concrete for heavy monolithic walls,

footings or foundations for sidewalks and
ground floors?

This thought leads us at once to a con-
sideration of alternate designs, viz.:

Where the architect, being perhaps fa-

vorable to wood or steel only, allows the
concrete construction to compete under
the same loading conditions as for the
other materials. We design for strength,
but with a proper regard for stiffness.

Using the ordinary tables for steel and
wood, the concrete, if properly placed,
will have three to four times the stiffness,

and, in addition, will only fail, and that
gradually, under a load two or three
times as great as will cause disaster in
the other materials. Under these condi-
tions, should not the specified load be
less for the concrete, resulting in a com-
petition on a fair basis?
A concrete wall need not necessarily be

of an extremely rich mixture, if it is for
a heavy bearing wall, and therefore an
excess of strength and resulting cost due
to the specification of a rich mixture is

an abuse.
A specification for a reinforced con-

crete structure under the same condi-
tions, where, through force of habit and
experience, the proper working stress is

placed on the steel reinforcement, but at
the same time where the working stress-

es on the concrete are reduced to less

than their real values, is an abuse, and
it must be recalled that such an abuse,
in the end, means increase of cost or
waste.

The foregoing may be termed Indirect
abuse, Inasmuch as the material is capa-
ble of doing more for the designer than
he will allow or permit; in other words,
it is an abuse due to ignorance or lack
ni' confidence.
This brings to mind that a large num-

ber of contractors have in mind that a

1:2:4 mixture means 1:6, or that a L:3:6
mixture means 1:9. Nothing could be
more erroneous.
Referring to Taylor & Thompson's

"Concrete, Plain and Reinforced," page
232, we find the quantities for material
for one cubic yard of concrete based on a
barrel of cement of four cubic feet. This
table, which is well accepted, gives for a
1:2:4 mixture, using average gravel, 1.44

barrels of cement, while the 1:6 mixture
only requires 1.22 barrels. A 1:3:6 mix-
ture, by the same table, requires 1.01 bar-
rels, while the 1:9 mixture only requires
0.75 barrel.

Take either of these cases, there is ap-
proximately a difference of a quarter of
a barrel of cement, which, at $1.20 per
barrel, amounts to 30 cents per cubic
yard increased cost for material alone.

Since the same conditions apply to any
mixture specified, is it any wonder that
on any ordinary size job of two to three
thousand yards of concrete, some con-
tractor bids $600 to $1,000 low?
There has been, and is still, consider-

able discussion as to how many cubic feet

shall constitute a barrel of cement, but I

believe at this time the majority of opin-

ions favors four cubic feet, or one bag of

cement equals one cubic foot. Naturally,
if the contents of the barrel are taken as
3.5 cubic feet, the cost per yard of con-

crete is much increased. This illustrates

the necessity of definitely stating in the
specifications what shall constitute a bar-

rel. It is an abuse to adopt these lower
capacities.

This difference of specifications as to

the number of cubic feet in a barrel of

cement would amount to a difference of

approximately 0.17 barrel per cubic yard
of concrete, a difference approximately
of 20 cents. This is a direct waste.
The above calculations are based upon

average material; if, in addition, a spe-

cification is made requiring screened ma-
terial of a uniform size for a 1:2:4 mix-
ture, on a basis of 3.5 cubic feet of ce-

ment per barrel, the amount of cement is

again increased by .33 barrel per cubic
yard of concrete. Let us make this point
clear. Suppose, unthoughtedly, the de-

signer specifies a barrel of cement as ZV->

cubic feet and that all material shall be
screened and proportioned 1:2:4. In ad-

dition, suppose the contractor is not an
engineer, and bases his estimate upon
what has been his usual practice in the
quantity of materials for a yard of con-

crete. We have at once one of the pe-
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culiarities of concrete construct Ion, and
one of the inconsistencies. First, strictly

according to the designer's specifications,

there are required 1.77 barrels of cement
per cubic yard of concrete; the contractor

figures on the 1:6 mixture, but overlooks
the cubic feet per barrel, and estimates
1.22 barrels of cement per cubic yard of

concrete, a difference for material of 66

cents per cubic yard, which, with addi-

tional handling and a profit, would cer-

tainly amount to not less than 75 cents

per cubic yard.

Now, if the use to which the concrete is

to be applied does not require so rich a
mixture and so strenuous a specification,

then the designer is wrong and the con-

tractor is really right in his assumption
as to what is really correct, and he may
be justified in trying to hoodwink the in-

spector. On the other hand, granting the

purpose for which the concrete is to be
used is such that it should be of such
proportion and so mixed, then the con-

tractor has underestimated the materi-
als from a cost standpoint. In the first

place, the designer causes by the cement
specification an extra cost of no real

value, but instead a waste, while in the
second case the contractor either robs the
structure or himself suffers the loss. In
either case, not only the owner, but also

the community, suffers an economic loss.

As an example of cost data, suppose we
assume a few different mixtures or pro-

portions of concrete and work out the
cost per cubic yard.

1. Suppose the specifications call for a
1:2:4 mixture to a barrel of cement, to
be 3.5 cubic feet, and broken stone
screened to uniform size. We estimate
as follows:

Stone 92@ $1.50 $1.38
Sand 46@ 1.00 .46

Cement 1.77@ 1.20 2.12
Labor 2.00
Water .10

Forms 81@ 30.00 2.43

Gen. charges .54

Profit, 10 per cent.
$7.80

.78

Profit. 10 per cent.
$9.03

.90

Total cost per cubic yard $9.93

2. Let us now assume a fair specifica-

tion for the same work, using a 1:2^:5
mixture, with a barrel taken as 4 cubic

and using gravel obtained under
usual conditions:

Gravel 87@ $1.00 $.87
Sand 44@ 1.00 .44

Cement 1.18@ 1.20 1.42
Labor 2.00

Water .10

Forms 81@ 30.00 2.43
Gen. charges .54

Total cost per cubic yard $8.58

We have here a difference in bid price
of $1.35 per cubic yard, or approximately
$4,000 on an ordinary size job.

Suppose the contractor estimates on a
basis of past experience, with no partic-

ular regard for the exactions of the spe-

cifications. We have about the following
results:

Gravel and sand... .98@ $1.00 $ .98

Cement 83@ 1.20 1.00

Labor 2.00

Water .10

Forms 81@ 30.00 2.43

General charge .54

Profit, 10 per cent.

.

Total cost per cubic yard $7.75

We have here a difference of $2.18 per
cubic yard, or $6,500 on the ordinary job.

Again, suppose that the contractor simply
guesses at the cost on a basis of different

character of work—say heavy work, when
the cost of forms is low per cubic yard.

He will say $5.50 for concrete, assuming
the same profit of 10 per cent. The differ-

ence then is $13,000. These are condi-

tions which actually exist, and the result

is a direct abuse, since after the contract
is awarded, he, realizing his error, imme-
diately proceeds by the "first law of na-

ture" and protects his pocketbook at the

expense of the work.
We appreciate the fact that all build-

ing materials suffer abuse to the extent
of substitution of inferior grades or in-

ferior workmanship, but concrete is pe-

culiar in that a very slight change in the
wording of the specifications may make
a great difference in the grade of work,
without same being in any way percepti-

ble to the eye after the forms are re-

moved.
It is now quite a fad to require a time

limit, with penalty clause, and in some
cases a bonus. Such contracts are an
abuse of concrete construction for a great
many reasons. Concrete should not be
hurried, but carefully mixed and placed.

The enforced hurry due to a penalty
clause results in many a careless manip-
ulation, sacrificing quality for speed.

Night work is uncertain, but is often re-

quired. This abuse is by the owner, and
is an indication of American business
methods, where the immediate dollar out-

weighs the ultimate value. We constant-
ly build for the present, and our impa-
tient dispositions will not await pains-

taking work. As concrete work is a per-

manent construction, or as near as we
can obtain same, it is the height of fool-

ishness to sacrifice quality, which will
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exist for years, for speed, which can only
gain a few days.
We have approached this subject from

the question of the abuse of this material
by the designer. The abuses by the con-
tractor and the contractor's organization
are many and various, and are perhaps
more vital than the points before men-
tioned.

It is easy to sit quietly down at a desk,
and, after giving proper study of the
proposition, formulate a specification as
to what materials shall be used and as to

howr they shall be proportioned. It is

also comparatively easy for the contract-
or to arrive at the cost of any specified
mixture, at least so far as materials are
concerned, but when the contractor at-

tempts the construction of the building,
he encounters difficulties innumerable in

his attempt to watch materials and men.
If he is experienced he may abuse the

material by a leniency which occurs from
"familiarity breeds contempt." If not ex-

perienced, he may abuse the construction
from ignorance. In either case, no mat-
ter what his turn of mind, he must em-
ploy a large force of men, whose actions
and conduct, while nominally under the
supervision of the contractor, still are,

to a certain extent, dependent upon their
own ability and honesty.
Here is a further abuse of the material,

which may cover any one or all of the fol-

lowing suggestions:
The quality of the stone, gravel or ce-

ment may be an abuse of concrete, re-

gardless of cement and workmanship.
Poor material may even cause serious
trouble. Walter H. Sawyer, in Engineer-
ing Record for November 4, claims the
failure of the Austin, Pa., dam was
caused by laitance. In the placing of wet
concrete different gravels will develop
more or less of a tendency in this direc-

tion, which is indicated by a slimy, light-

gray, muddy substance which rises to

the top of the mass and which must be
thoroughly cleaned away before new con-

crete can bond with the old. This "lai-

tance" has little strength, and many
times its existence and lack of cleaning
have caused criticism of the concrete.

In order to construct of concrete with-
in the limits of commercial competition,
it is impossible to await exact and math-
ematically determined proportions for
each batch. In order to compete in cost,

concrete must be handled expeditiously,
which means by wheelbarrows, carts,

buckets, etc., loaded by individual labor-

ers in the concrete gang. Some, anxious
to please their employer, overload, and
thereby injure him by their overanxiety
to please. Others shirk their work and
load as little as possible. In either case
speed and cost demand inspection on the
run and an estimate by the eye.
Cement being, next to labor, the largest

cost, it is often the case that the concrete
is abused by a stealing from each batch
of a portion of the required amount. This
practice is largely the result of experi-

ence in the recent past, when most con-
crete consisted of heavy monolithic work,
where the nature of the work was such
that no bad results followed such a prac-

tice.

These are certainly direct abuses of

the materials for concrete.

Modern practice demands wet concrete,

and we are more and more using the
term "pouring of concrete" rather than
the word "placing." Improper pouring
of concrete takes into consideration the
nature of the work, the amount of work
which can be accomplished within work-
ing hours, and the design of the struc-

ture. There is a general carelessness
with reference to this line of thought ev-

idenced by a disposition to simply get the
work done and fill up the boxes or forms,
without regard for the connection of the
various members and their bond togeth-

er. This is a direct abuse, inasmuch as

it affects the strength of the resulting
construction.

In order that we may have finished sur-

faces we can only adopt a method of ma-
nipulation designated as "spading." This
is a very simple process, and one which
can be handled readily by an ordinary
laborer, but lack of intelligent instruc-

tion or inspection oftentimes leads to de-

fects in the surface after the forms are
removed, which causes criticism where
the construction is otherwise good. We
too often judge by appearances, but nev-

ertheless this is an abuse of the material,

inasmuch as by careful handling there is

no occasion for any such results.

While we speak of monolithic work,
both in concrete and reinforced concrete,

there is really no such thing, inasmuch
as we must stop at intervals. The place

where these stops are to be made should
be planned in advance, and made in an
intelligent manner.

In wall work, or work of like character,

stops should be made on horizontal and
vertical lines, if necessary, with rebate

joints to engage the new work. Regard-
less of instructions or inspection, how
many times we find the concrete flowing

on an incline down through the forms,

leaving an irregular line of demarcation
between the old and new work. This is

an abuse which is absolutely unnecessary
if it were not for the carelessness of the

workmen, and affects not only the appear-
ance, but also the strength.
The amount of reinforcement in rein-

forced concrete work is oftentimes mis-

placed, due to the disregard or ignorance
of the workmen. There seems to be an
idea that just so long as the steel rein-

forcement is covered up or buried in the
concrete, all is well. The reinforcement
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should be placed where Indicated by the

drawing, and this humus that when the

g placed and the steel

H should not be violently raised

in order that the concrete may How un-

derneath, for hy so doing the reinforce-

ment may he left in a position some little

distance above thai contemplated by the

design. Suppose we have a floor with a

reinforcement 6 inches below the top sur-

Should this reinforcement be raised

lessly, in order that the concrete may
flow under same, we may have a position

only 5 inches below the top surface. We
have a resulting construction which is

only 7<i per cent, as strong and only a

little over 50 !" r cent as efficient in stiff-

ness. On the other hand, a bar which is

3ed cannot be expected to be
bonded with the concrete.

Modern design in nearly every case, for

structures of any importance, contem-
plates the use of top reinforcement, or,

speaking more technically, reverse flex-

ure bars, over the points of support. If

the question of placing of the main re-

inforcement is important, the subject of

this top reinforcement is often more im-
portant. Improper placing of these bars
may result in 50 per cent, reduction in

the safety factor.

It is a very common construction to

introduce a cement finish fcr a wearing
surface on fleers of plain concrete, on the
ground floor, and on reinforced concrete
floors. To say nothing of the care in the
preparation of this mixture and the man-
ner in which same is handled, we have a

problem on our hands to place this finish

in a proper manner. In the first place,

the cement finish is not considered a part
of the structural concrete.

If it is placed at the same time as the
mixture used for the structural portion,

it must also be wet, which introduces an
element of uncertainty as to the satisfac-

tory results obtained by the cement fin-

ishers. On the other hand, if it is placed
at a subsequent period, after the struc-

tural concrete has hardened, we are un-
certain in our results as to the bonding
of the new with the old work. Careless-
ness in cleaning surfaces is so common
that the material is abused by this lack
of attention to detail.

We have no material which will better
serve the purpose of exterior finish, if

properly handled. It is a mistake to

mask a concrete structure by using a fac-

ing of brick, stone cr terra cotta, but the
designer and the contractor must be edu-

cated to the viewpoint that perfectly fin-

ished surfaces cannot be obtained at the
price of ordinary concrete work, and yet
tan he obtained at a much less cost than

for the facing of other material. The
cheap jobs we ordinarily observe are not
due to defects in the material, but to

prices which are too low and to work-
men net sufficiently adept in this line of

work.
This abuse of cement construction

should be corrected, and can be by the

harmonious co-operation given by your or-

ganization. This subject is deserving of

a special, prominent treatment in your
specifications, instead of being often-

times an obscure item. The contractor

should not be censured for results which
are obtained under cheap competition and
rush work.
The forms and centers for concrete

work, under ordinary conditions, are left

entirely to the contractor. It is a ques-

tion whether same should not form a
part of the architect's drawings and spe-

cifications, in order that all contractors

should figure alike as to requirements.
The requirements of tongue and groove
lumber, etc., add to the cost, without in

any sense adding to the durability of the

work. There is a wide variation in the

present specifications for forms, but
throughout there is a general vagueness
and uncertainty which leaves the con-

tractor to design his own work. The re-

sult is, some forms are constructed intel-

ligently and others far from it. Inas-

much as this cost, under ordinary cir-

cumstances, will run from 25 to 33 per
cent, of the entire cost of the work, it

would seem that the subject is deserving
of a more intelligent study and determi-
nation.

In a general way, from a contractor's

standpoint, there is no class of construc-

tion where carelessness, accumulation of

dirt, rubbish, etc., are more detrimental
than in concrete. The material is con-

tinually abused by a lack of respect on
the part of the workmen from the time
the raw material is in the piles until it

is in the finished work. It is a continual
fight to exclude improper material, rub-

bish and offal.

If it were not for the safety that ex-

ists in concrete construction, in addition
to the factor allowed, many points of
weakness would develop which at the
present time are concealed within the
mass.



Present European Practice in Sewage Purification."

By Prof. R. I.. Sackett, Purdue University, LaFayette, In. I.

Till-: sewage works of England alone
furnish a great varietj and exhibit
certain marked tendencies in their

present practice. Irrigation has been
abandoned in several notable instances
while chemical methods are retained in

several instances, hut usually only as a
preliminary step to biological processes.

A wide variety of combinations give ac-

ceptable effluents in works of moderate
size, but the larger cities have as their

great problem the disposal of the sludge.

It has been clearly demonstrated that no
biological process will take care of the
sludge from large cities and that its final

disposition is, after all, one of the serious

problems.
At Salford, a suburb of Manchester,

with a population of 241,000, lime and
iron are used as precipitants with elab-

orate sedimentation basins. From these

the surface liquid goes to fixed sprinkling
filters of coke.

The sewage, which is concentrated in

character, passes first through power-
driven screens. It is then lifted 30 feet

by a pair of compound, vertical inverted

steam pumps with a capacity of 17,000,-

000 gallons per day. An impeller pump
is installed, but as yet has not given a

satisfactory duty.

The sewage passes along a central con-

duit where about eight grains of lime and
four grains of sulphate of iron per gal-

lon are fed by hand regulation. There
are ten basins, each about 75x100 feet in

area, which can be worked in any de-

sired combination.
Any tank can be cleaned at any time

without interrupting the flow through
the remaining tanks. The sewage is

drawn down in that tank and returned

to the sewer; sludge gates are opened
and the sludge is squeezed out and flows

to the sludge tanks, two in number,
about 75 feet in diameter. The sludge,

from 20 per cent, to 30 per cent, solids,

is pumped from these tanks by two di-

rect-acting Tangye piston pumps with
flap valves which "never choke" and do
not wear excessively. The sludge is dis-

charged into a tank steamer carrying 600

tons and taken to sea via the Manches-
ter canal.

All sewers are combined and some silt

is therefore present in the sludge. It is

worth noting that Mr. Corbett, the vet-

eran borough engineer, has not found
centrifugal pumps as satisfactory in

handling sludge as the piston pumps.

From the precipitation basins the top

liquor flows by gravity to six roughing
filters 2,000 square yards in total area,

which replace former settling basins.

They are of gravel of varying sizes and
three feet thick.

On the tile underdrains are laid cast

iron mains with nozzles every 7 inches
in each direction. Air at 5 pounds pres-

sure and water are forced upward in

cleaning the roughing filters. The wash
water passes through the screens to the

sewer to be retreated.

From the roughing filters the filtrate

passes to sprinkling filters which are 500

feet long. To the 15 beds eight more are

now being added. The former ones have
the supply mains laid on the bottom with
the underdrains. The hollow columns
which support the lateral feeders serve

as riser mains. The new filters have all

feed pipes on top.

There are 2,000 square yards of rough-
ing filters and a total of 39,230 square
yards of coke filters. The latter are 7

feet deep and will be built up to 8 feet

in depth in time.
During dry weather the flow is about

11 million gallons per 24 hours which
equals 45 gallons per individual daily,

280 gallons per square yard of sprinkling
filters and 140 gallons per cubic yard of

came. In wet weather the flow is three

times as great.

Cinders for the sprinkling filters are

crushed, screened, washed and then run
by gravity in cars to the point where
they are to be used. These filters have
not been washed in eight years and are
now pooling rapidly.

A washing machine has been desig-

nated—but not yet used—which will take
the eight-foot bank of cinders in front,

wash them and replace them behind the

machine. The cinders will be washed in

place, practically. The material now
varies widely in size and quality. It is

expected that 20 per cent, will be lost in

washing.

Here, as in many other places, a small
experimental sewage plant was built for

preliminary tests. Further experiments
are now being made with varying quan-
tities of different salts of iron in the
regular operation of the works.

Mr. Corbett's idea is to make sludge, or

remove it from the sewage at the earliest

moment and dispose of it at sea. This
makes clear one important point, viz.,

wrhere it is easy to dispose of the sludge

*A paper before the Indiana Engineering Society.



10 MUNICIPAL ENGINEERING

at sea, use that method which removes
the solids most completely and at the

earliest point in the process. It seems
also to be agreed now that the burden
on the biological filters must be reduced
to a minimum else the cost of cleaning

becomes large. The latter conclusion does

not perhaps appeal in this instance, as

the filters have not been cleaned in eight

years—but they are 8 feet deep, and it

is quite reasonable to conclude that a

three-fcot filter would, under the same
conditions, need to be cleaned once in

three years.
Samples of effluents taken at various

points showed clearly the removal of tur-

bidity and the final discharge was very

clear. The biological efficiency of the

filters was not stated.

The original cost of the works first

built in 1883 was $510,000. The recent

additions will cost $675,000, making a

total investment of $1,185,000 or slightly

under $5.00 per inhabitant. The cost of

carrying the sludge to sea is stated in

Mr. Corbett's report for 1909 at 20 cents

per ton.

Manchester has a population of about
600,000. The water consumption is esti-

mated at 29 gallons daily per head, of

which 16 gallons are for domestic use

and 13 for factory use, etc. The number
of pail closets in 1902 was 73,915, of

water closets, 45,686. The number of the

latter is now rapidly increasing.

The works were originally designed for

the treatment of sewage with lime and
copperas. The results were inadequate
and the total cost just under $10 per mill-

ion gallons.

The present works include screens, grit

chambers, settling tanks—several for

storm water—primary and secondary con-

tart, and a few intermittent filters.

The screens for removing the coarse

material and the elevators for raising

the grit from the large well, dump into

tramcars which are hauled away.
The contact beds are constructed on

concrete foundations with brick under-
drains in the old and half tile in the later

ones. A wide variety in size and quality

of cinders is employed. The beds are

filled by an elaborate system of channels.

Two overflows are provided for each bed.

There are 92 primary beds and 46 sec-

ondary beds each one-half acre in area.

The sludge removed from the settling

tanks is pumped by air at 100 pounds
pressure to a reservoir from which it

flows into a large tank steamer lying in

the Manchester Canal just below Bolton
Lock.

Particular interest attaches to the addi-

tions which are being made to the plant.

A series of intermittent filters is be-

ing built of a variety of materials. Some
are of very fine cinders, others with

crushed granite below and cinders above
and still others of granite throughout.

Intermittent filters of clinker have
been in use for some time taking sewage
after the first contact. These filters dis-

tribute the sewage through farm tile laid

in parallel lines covered over, giving the
surface a furrowed appearance. A dump-
ing pan is used to operate the dosing
valve.
The cost of the original works was $1,-

150,000 and of the additions $2,435,000 or
a total investment of $3,585,000.

Mr. Arden, the resident engineer, states
that the deposit of colloidal matter makes
washing of entire (second) contact bed
necessary in from three to six years. 8he
loss of cinders is estimated as 25 to 33
per cent, for the first washing. The sec-

ond washing should show but little loss.

Trade waste is receiving careful at-

tention at Manchester and experiments
are being made at various works with a
view to finding economical methods of
treating these wastes before they reach
the sewer rather than after they have
reached the works.
Phenol compounds were mentioned as

yielding to bacterial treatment when pres-

ent in small quantities.

The purpose is to require objectionable
trade wastes to be treated by the pro-

ducer on his own grounds, but to assist

him in finding the best method. This is

certainly an economical and rational prin-

ciple to follow, but American cities per-

mit gas works tar, oil refinery waste,
cereal products and many other disturb-

ing factors to be discharged without re-

striction, into their sewers.

Salford and Manchester are situated on
a canal carrying sea-going vessels; Bir-

mingham cannot ship the sludge to sea

and sludge disposal is the problem there.

The entire area of 2,800 acres was orig-

inally irrigated and about 60 cows are
still milked. But the process is now bi-

ological.

At Satley, in the edge of Birmingham,
are,

(1) Rough screens.

(2) Roughing tanks with grit cham-
bers at inflow end.

(3) Septic tanks proper.

(4) Three storm-water tanks of 13,-

000,000 gallons capacity.

(5) A pumping station with four
Shone ejectors, two piston sludge pumps
to force sludge to lagoon, one and one-

half miles away, two air compressors.

(6) A new pumping station writh elec-

trically driven centrifugal pumps—two
with a capacity of 10,000 gallons per min-

ute and two of 2,000 gallons per minute,

a total of 100,000,000 gallons per day—to
pump from storm-water tanks onto 15

acres of sprinkling filters provided es-

pecially for storm water.
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(7) The 15 acres of storm filters are
six feet deep of cinders with a layer of

broken stone <>n top to prevent packing.
In dry weather septic Bewage tlows by

gravity to two sets of tanks nearly six

miles below. The old tanks are circular

with a central trough from which scum
is skinuncd. The new tanks are rec-

tangular. 30 feet deep and arranged in

parallel rows. The sewage flows from
these into a rough filter of one-inch ma-
terial to intercept urease particles. From
these tanks and Biters, which are ele-

vated a few feet, the liquid flows to the
very large area of sprinkling filters.

These are all 7 feet deep, of stone
ranging from 9J to 1 inch in size. The
Birmingham nozzle is used exclusively
except at one corner of a filter where a
most interesting exhibit of all kinds of

spray nozzles is kept in operation.

The above filters are all rectangular,
but there are one Scott Moncrieff and
two Barker mill distributers.

Sewage is applied to all filters at the
rate of 168 gallons per square yard daily
or about 60 gallons per cubic yard daily
or 813,000 galkms per acre daily.

Mr. John D. Watson, the chief engineer,
believes all attempts at the ventilation of

filters to be useless judging by numerous
samples taken at various depths and at
various distances frcm the perforated
side wall supporting the filter.

After trying various methods of sludge
disposal, Mr. Watson believes his present
method best. The sewage is tanked after
filtration as well as before. All sludge
is pumped from the bottom of the pyra-
midal tanks by electrically-driven centri-
fugal pumps to the sludge lagoon which
lies between the two works.
The liquor is pumped off the lagoon

and back onto the filters. The sludge is.
frcm time to time pumped onto beds in
layers about six inches thick. Here it

dries and is then dug out, carted away to

an embankment and the bed filled again.
The black sludge produces very little

odor either in the lagoon or on the dry-
ing beds.

The effluent from the filters contains
a considerable amcunt of fine black par-
ticles, in fact, there is more suspended
material in the effluent than in the in-

fluent cf the sprinkling filters. It is Mr.
Watson's belief that the surface of filters

should be disturbed as little as possible,
and that material should be coarse so
that suspended matter will pass through
and net lodge within.

Hanley, Stoke-on-Trent and Fenton are
three smaller cities near Stafford.
Hanley has a population of 68,000.
The system includes power screens,

detritus tanks, a sludge well, septic tanks
and fine stone or sagger trickling filters

with Hanley type of distribution.
The sludge is pumped frcm settling

tank to well by two pulsometer pumps.
The sludge tank holds about 350,000 gal-

lons. When full about 2,500 to 3,000
pounds of lime, as milk of lime is added.
The whole is agitated by air and then the
heavier portion is raised to 6 sludge
presses: from these the lime liquor runs
to the septic tanks. The cake is dumped
on an embankment which lies between
the high level and low level works.
From the detritus tanks the fluid flows

to a series of septic tanks and from them
to trickling filters, part of broken stone
and part of saggers or crushed refuse
from the numerous earthenware works in

this vicinity. Some improvement has
been made here to the Hanley distributer
which makes it sprinkle very evenly and
without much aeration. The distributer
discharges "only while going in one di-

rection.

Fentcn, near Hanley, has a population
of about 30,000 and recently completed
works designed by Wilson and Raikes.
There are four septic tanks and from

these the sewage goes to 4 trickling fil-

ters, 1 acre in total area. The four Han-
ley distributers are driven by two oil en-

gines here and by electric motors at
Hanley.
Four small storm-water contact beds of

one-fourth acre total area are provided
with a very elaborate and complicated
system of Adams automatic filling and
emptying apparatus.
The sludge from the tanks flows by-

gravity to a well from which, when full,

the top liquor is pumped back into the
septic tanks by an oil engine.
The feature noticeable here is the fine

brickwork in the walls supporting the
tanks and filters which are all above
ground, and the sampling basins where
the effluent flows over enameled brick to

better exhibit its clearness.

Between Fenton and Hanley is the
Stoke sewage irrigation farm. The gen-
eral appearance of pump-house and tanks
was not very complimentary and the re-

port was that the works were not doing
very well. In a short time this irriga-

tion works will probably also be replaced
by filtration.

The sewage is carried by gravity some
two miles down the river to a sloping
piece of ground admirably suited for
sewage works.

Heretofore the system has consisted
of four open septic tanks and two sets

of circular trickling filters,, so arranged
that they can be used in series or in par-
allel.

The filtrate runs to river by traveling
back and forth in trenches so as to obtain
as much ground filtration as possible.

In contrast with the Birmingham idea,

the sludge here is run into long, narrow
and deep ponds where the sludge stands
three to four feet deep. The dry sludge
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is dug out and carted away as land fill-

ing. No appreciable odor.

At the time of my visit, June 4th, prep-

arations were nearly completted for tests

Of the oxy-ehloride process.

The Oxy-Chloride Company has cov-

ered one of the four septic tanks, installed

an oil engine and dynamo, lime tanks, a

treating tank whereby electrolytic action

chloride is produced. A liquor of given

chloride content is formed, 0.2 grain

chloride per gallon, and this is fed by a

float and weir to the inflowing sewage.

The quantity of chloride can be varied

for experimental purposes.

At the same time Mr. Bell, the resident

engineer, intends to use milk of lime in

two tanks in order that the relative cost

and efficiency of the different methods
may be compared.

At Birmingham a small white and
black grub was noticed in large numbers
in the underdrains and filter effluent. A
small gnat probably from this grub was
also present. At Stratford, this grub was
absent, but on the surface of some filters

—not all—a very small black and gray
grub was just visible to the naked eye.

Others are pink. This Podura is, accord-

ing to Mr. Bell, a great factor in the re-

moval of the black matter which clogs

the surface of filters. Attempts to culti-

vate it on other filters apparently work-
ing under the same conditions, did not

succeed and the reason does not appear.

A study of the numerous lower animal
forms found about sewage works and the

discovery of their function ought to be

an excellent field of research.

The most interesting sewage works
and engineer in England are at Hampton,
near London.
The population served is about 10,000,

and the volume of sewage is 30 gallons

per individual per day. The system was
formerly triple contact, but is now being

changed to a tank and trickling filter

system.
The tank designed by the engineer, Dr.

W. O. Travis, is of interest, but his op-

position to the so-called biological pro-

cesses of purification is still more so. Dr.

Travis maintains that in the short time
occupied by the passage of the sewage
through the works, there can be and is

no bacterial action, that all purification

is simply the mechanical separation of

the suspended matter. The tank is there-

fore designed to promote sedimentation,
and the effluent following the first filtra-

tion also passes through a settling cham-
ber. Likewise following the second fil-

tration through a finer material, the fil-

trate passes to a tank where sediment is

deposited. Finally the fluid goes onto the
third contact bed which will remain such
for the present.
The "hydrolytic tank'' consists of two

narrow side channels, one-half of the sew-

age flowing continuously through each.
Between them is a central and deeper
channel. A slot at the bottom of the V-
shaped side channels connects them with
the central channel and permits one-fifth

the total sewage to flow from the side
channels into the central one. The pur-
pose is to induce settlement and at the
same time to drag the heavier matter
at once into the central channel so that
there shall be no gas formation in the
outer channels with the consequent dis-

turbance produced by the ebullition.

From the ends of the side and central
channels weirs lead to a second tank
from which it flows to the filters.

The sludge can be discharged at any
time out of the central chamber into a
sludge well.

The sludge well is circular while the
large tank is rectangular, but otherwise
they are alike. Through this sludge well
goes the sludge from the first filtrate.

The entire second filtrate flows through
this well on its way to the flooded con-
tact bed—the last step in the process.
The clarification produced by the tank

is very evident in samples. The amount
of black matter extracted from the first

filtrate is equally obvious. One is led to

agree with Dr. Travis that the mechan-
ical separation of irreducible material at

the earliest possible moment is one of

the fundamental principles of sewage pu-
rification. There has been too much de-

pendence on biological methods to do the
whole work.
But Mr. Travis's laboratory work is, if

possible, still more interesting than his

working plant. His hydrolyzing tank is

worth studying, and the action exhibited
there is very suggestive. One awaits with
considerable interest the practical work-
ing of the plant recently erected at Nor-
walk.
Less still can be said here about the

experiments made by Dr. Travis on sew-
age and other fluids, to determine the
amount of biological action actually tak-

ing place. They were interesting even if

one hesitated to accept the thesis.

The sewage of Paris is carried first

through two large sewers to a grit cham-
ber and power screens situated on the
banks of the Seine toward St. Cloud. The
grit is removed by clam shell dredgers
and carried to the sea.

Centrifugal pumps raise the sewage to

a tank from which it flows under the
river and to the several large tracts de-

voted to irrigation.

The city cultivates certain small areas
as models for the gardeners who till the
rest. These special model gardens, and
the whole area which I saw is a magnifi-
cent piece of fruit, flower and vegetable
culture. Roses in profusion; the small
fruits such as pears, cherries, plums,
berries; the usual table vegetables. The
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whole was artistically done. No odors
present.

A series of experiments was being
conducted with a rectangular cinder
trickling filter and two small circular

The entire area observed is devoted to

Bive market gardening
The Berlin farms are likewise distrib-

at various places out from the city.

The total area controlled by the city

was 1.".. hectares i ::7." acres) in

and 17.b>4 I 13,500 acres)
in June. 1910. Of the latter 9,241 hec-
tares (25, i'lnsi are under cultiva-

employes, men and women, who are
housed in large buildings especially built
for the purpose.
There is a marked difference between

the Paris and Berlin farms, in the crop.
Large areas are set out as nurseries for
fruit and ornamental trees, other fields
are in meadow, cabbage, beets, potatoes
and similar crops which require large
volumes of water. The Berlin farm has
been noted as a money-maker, and its en-
tire appearance is one of close, syste-
matic thrift. The Paris farm is more
beautiful.
But how long are vegetables raised on

Fig. 13. Berlin Sewage Farm.

Fig. 14. Paris Sewage Farm.

tion. There are 3,500 hectares (10,000
acres) of forest. The soil is principally
a medium to light sand. About 34 cubic
metres of sewage are fed to each hectare
of land daily, and the results are satis-
factory, according to the official report of
June 23. 1910. There were 5,29$ head of
horses, cattle, sheep and swine being fed
principally for market—except the horses.
The receipts exceeded the expenditures

by 500. ono marks ($125,000) in the fiscal

year 1909-10. (This probably does not
consider fixed charges).
The farm work is directly done bv city

sewage farms to be eaten? Surely sci-

ence must object strenuously to this
anomalous situation. Fruits and vege-
tables are sold indiscriminately and eat-

en by all classes. It seems hardly possi-
ble that such foods, many of which are
eaten raw, can fail to transmit disease.
Yet hpre are two cities with supplies of
puie water obtained at great expense and
using vegetables grown on sewage farms.
It would seem to be a strange develop-
ment and one inconsistent with our
views of the dangers resident in fresh
sewage and street washings. It would be
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Interesting to know what consideration
this question has received in Paris, Ber-
lin or elsewhere.

Finally it may be said thai European
practice is away from Irrigation and
toward filtration, often preceded by chem-
ical precipitation. The acute discussion
in England between those who place
much faith on the theory of bacterial

purification and those who oppose it will

focus attention on the sludge question,
which is the crux of the whole matter.
We, in the United States, may well

take warning from some of the expensive
experiments abroad, not. to plunge too

deeply into new and untried methods
without careful investigation of their

adaptibility to our conditions.

Relation Between Engineers and Contractors on
Highway Work.*

By Onward Bates, M. Am. Soc. C. E., Chicago, 111.

IN the first place, road work should
be under the direction of an engi-

neer; because the kind of work to

be done, the quality of the work, the
amount of it and the method of doing it

should be determined by an expert. But,
suppose the engineer is not an expert,

what then? Do not be influenced by any
such supposition. Work from knowledge
and employ an engineer who is a road
expert. There are engineers who are
road experts, and there will be many
such engineers developed as correct
methods are adopted for road work. As
the demand arises, the supply will arise

to meet it. In any case, whether the
work is performed under contract or
otherwise, the road engineer is neces-

sary.

The road engineer should know just

what is needed. He should be able to

plan and describe these needs, so that

they are clearly interpreted to those who
do the work. He must make his plans
to conform to the funds provided to pay
for the work. He should possess excep-
tional executive ability, for in his occu-

pation there is an unusual spread of re-

sponsibility for the work itself, and for

the number of interests which must be
considered. Technical knowledge, good
judgment and tactfulness are all essen-

tial qualities which he is expected to

possess. His field of action is most at-

tractive, for the reason that half of his

problems are already solved. Experience
is principally gained by the study of fail-

ures, and a knowledge of what has been
so poorly done in the past will teach him
what must be avoided in the future.

To improve the roads in any specified

locality requires first of all a head to

plan and to supervise the work to be
done. This head, whom I designate as

the road engineer, must be responsible
for all the work in his district; and,

since responsibility cannot be disasso-

ciated from authority, he should have full

authority over the conduct of all the
work for which he is responsible to the
power that appoints him. The engineer
must not be hampered in his work by
any other consideration than the per-

formance of his duty as engineer. He
should have no affiliations, and should
eschew politics, knowing all men only
as citizens with a common interest to be
served by him. A word of warning here
for those who have the power of appoint-

ing the engineer—scarcely anything can
be more subversive to the public good
than to make a political appointment of

such an office. The engineer should be
chosen as an expert in his line of work,
which leads to the conclusion that his

office should be an appointive rather than
an elective one. His appointment should
be after careful examination of his quali-

fications for the office, and this can only
be made by an appointing power which
is capable of determining his fitness, and
which is responsible for the performance
of his duties.

In the second place, road work should
be done by contract, because if we are

expected to improve our roads we must
make a business of road work; and, since

the contractor is in that business, we
need to engage his services. No better

argument can be made in support of this

statement than to call attention to road
work which was not conducted as a busi-

ness, and which was performed by men
whose business was not that of road
making.
A road contractor should know his

business. He should know what consti-

tutes a good road, and how to build it.

He should be provided with tools and
implements required for road construc-

tion and maintenance. If the road con-

tractor follows road building as an occu-

pation, it is expected that he will have
such plant as will enable him to execute:

From a paper before the American Association for Highway Improvement.
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work of the best character with economy
of cost, in money and time, and that he
will have a following of workmen familiar
with road making. We may reasonably
expect that road work will be done by a
competent road contractor with greater
economy and despatch than can be at-

tained under a system where a local gov-

ernment undertakes to buy plant and
employ men with which to do its own
road work.
The engineer plans and supervises the

work, gives instructions to the contractor,

inspects material and workmanship and
makes the contractor's estimates for

payment. Contracts should be awarded
by the engineer, or upon his recom-
mendation. In general, the engineer di-

rects the work and is responsible to the
power which appointed him, for the per-

formance of all contractor's obligations.

The contractor, on his part, must com-
ply with all the requirements of the con-

tract, and to this end is directly responsi-

ble to the engineer.

Thus it rests with the engineer and
contractor to get the best roads possible

with the expenditure of the people's

money. It is obvious that they must pull

together or the people will be losers.

Their relations are defined in the contract

for the work. In the ordinary forms of

contract for work to be performed, the

engineer is vested with full power of

directing the operations of the con-

tractor. The engineer makes the esti-

mates of quantities and of values, upon
which the contractor receives payment.
It is his duty to fix the standards for

material and workmanship, to inspect the
quality of materials and of work, to ac-

cept such as conforms to the contract

and to reject such as does not meet the

contract requirements. Nearly all con-

tracts give the engineer arbitrary power
to decide all questions arising in the

performance of the contractor's obliga-

tions; and most contracts state that the
decision of the engineer shall be final

and binding on the contractor. These
powers conferred on the engineer appear
to be the outgrowth of experience, and
are perhaps warranted by expediency.
For so long as the engineer is competent
and fair the system works very well, but
engineers have the qualities common to

humanity, and it would be fairer to them
if the provisions of a contract confined
their decisions within the limits of jus-

tice. Experienced contractors sometimes
find that contracts which they must ac-
cept, or go without the work, give the
engineer such an advantage over them
that they attach more importance to the
personality of the engineer than to the
terms of the contract. Speaking from ex-
perience, both as an engineer and as a

contractor, I do not favor vesting the
engineer with arbitrary power over the
contractor's interests. We live under a
constitutional government, and contracts
between its citizens should preserve the
constitutional rights of both parties. A
contract which enables one party to work
an injustice upon the other is contrary
to public policy; and, whether it be legal

or not, it conflicts with the principles
which all of us claim as citizens. I be-

lieve it is possible to draw contracts
which will secure the faithful perform-
ance of the obligations of both parties,

and will at the same time protect the in-

terest of the party at whose expense the
work is carried on. Under a general sys-

tem of road improvement throughout the
country, equitable forms of contract will

be developed which will supersede forms
that are found in practice to be objection-

able. Bring together the expert engineer
and the competent contractor and it will

be found they can work together in har-

mony and obtain the best results for the
community which employs them. It

would seem almost superfluous to make
the statement that the best form of con-

tract is that which covers the obligations

of both parties in the simplest and plain-

est terms, Leaving out all unnecessary
language. And yet it is well to be re-

minded of this, for many contracts for

performance of work are so unintelligible

that both engineer and contractor find it

difficult to decide what are their respec-

tive obligations.

Specifications for material and work-
manship are usually attached to and form
a part of the contract. The preceding
remarks favoring brevity and simplicity

in the wording of contracts apply with
equal force to the specifications. Instead

of trying to include in the specifications

everything under the sun, it will be bet-

ter to omit from the contract all items of

uncertain and indeterminate character;

and this will avoid the necessity of de-

scribing and specifying their value and
extent.

In the interest of economy and effi-

ciency the work should be classified and
grouped in the most convenient manner
for letting it by contract. The work
should be of such character and volume
as will enable the contractor to make
favorable prices. The engineer should
also try to arrange the work so that a
contractor may work continuously through
the working season. The expenses of

organizing and starting work are under-
stood, and should not be repeated any
oftener than is necessary. Changing
contractors or employing them at inter-

vals of time involves what may be called

"contractor's terminal expenses;" and if

these can be avoided there will be a
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considerable saving in cost, which should
be recognized in the contract prices, and
the saving divided between the parties.
Better prices for work and better serv-
ice will be obtained from an established
local contractor, who, in looking to the
work as a means of livelihood, desires
to retain in his service experienced
workmen and to keep his plant employed,
both of which are necessary for eco-
nomical operations; and he will thus
be in a position to make more favorable
proposals for the work than when mak-
ing ventures with scattering bids in va-

rious localities and with unfamiliar con-
ditions.

In advocating the contract method of
doing road work, I recognize that some
work can be more effectively handled by
day labor or by special arrangement.
There is a distinction between road mak-
ing and road maintenance. The former
may be classed as intermittent work,
and the latter as continuous work.
Maintenance and repair work will fre-

quently be of such a nature that it can-
not be advantageously contracted for;

and the engineer must provide for this

class of work by day labor, or by some
method which is suggested by his ex-

perience. In general, it is better to con-
tract for all work which is adaptable to

that method. The engineer's operations
may cover an extended field and cause
him to be unable to personally supervise
the work, in which case his inspectors
or other assistants must act for him;
and they can be better employed in con-
trolling results of work done at the con-
tractor's cost than in becoming responsi-
ble for the value of work done by the
engineer's employes, who may be so
scattered that the cost of supervision
will equal the wages paid to the work-
men. Another reason for avoiding the
direct employment of workmen is that
it means the purchase of tools and imple-
ments for the workmen; and this will

always be unprofitable unless there is

sufficient work to wear them out. There
is scarcely a worse investment than con-
tractor's outfit which is not employed.

It is not uncommon for a contract to

specify that the contractor shall guar-
antee his work for a certain period of

time, sometimes reaching into years.
There may be cases where a contractor's
guaranty is justified, but it is a question-
able practice. Competent engineering
will require and secure good work. When
a contract is completed the engineer
should know that the contractor has
given the full value of work specified in

the contract; and he should be in a posi-

tion to pay that value in full. The engi-

neer's employment should be continuous.
He should be a permanent officer of the

local government, responsible to his su-

periors for construction and maintenance
of the roads. This responsibility, as has
been stated, should clothe him with the
authority necessary to secure the ends
he is employed to attain.

Since the engineer is the official who
makes the plans and controls the execu-
tion of them, while the contractor works
under his instructions, subject to the
terms of the contract, any suggestions as
to road making should be addressed to
the engineer, who will communicate to

the contractor as much of them as is

necessary in carrying out the work. I

purposely avoid mentioning details of
contracts, plans and specifications, all of
which the engineer must fit to the par-
ticular problems he is called on to solve;
but, in a general way, I venture to sug-
gest some of the elements of road engi-
neering necessary to be observed in his

practice.

He must always maintain an equi-
librium between the amount of work he
plans to carry out and the funds avail-

able to pay for this work. The kind and
amount of work will be limited by the
sum appropriated for its cost. He must
decide whether the limitation shall be
placed on the kind or the volume of the
work. As a general proposition, the
character of the work should be uniform.
To secure this he may have to sacrifice

his ideals and fit the character to the
circumstances controlling the case. The
efficiency of a road is determined by the
tonnage hauled. For a given distance of
haul, unless the road is of uniform qual-

ity, the haul will be limited by the worst
portion of the road. There is, therefore,

such a thing as making the road—or at
least a portion of it—too good, if the
funds are not within sight to bring the
whole distance to the same good quality.

In a rich and populous state, where the
people have awakened to the necessity
for good roads and contemplate the ex-

penditure of more than one hundred mil-

lion dollars to secure that end, it is very
well to say, "We will build no cheap
roads," and to fix a standard of $5,000 or

$6,000 per mile for construction. On the
other hand, in the case of a state with a
population less in density and with a
much smaller provision of funds, and yet
with, say, 80,000 miles of highway with-

in its territory, it would be folly to adopt
such expensive construction. This won-
derfully prosperous country owes its

prosperity more to its development
through the construction of cheap rail-

ways than to all other causes combined.
The economic results obtained by cheap
first construction, in order to provide
intercommunication throughout a great
area, have been demonstrated beyond
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question in the case of railways; and the
principle has equal application in the
matter of highways. The improvement
of highways is not to be accomplished
by spending all the available money in

spots. These highways are for the whole
people, and all of them are entitled to

benefit by the expenditures. Improve
the condition of communication by giv-

ing them the best roads they can afford
at the present time, and the resulting
increased prosperity will provide the
means for bringing them to the desired
standard. The kind and amount of road
construction depends upon conditions,

and should be determined by the exer-

cise of good judgment on the part of the
engineer.

He must also plan to maintain the road
to the standard of quality planned for its

construction. This means attention and
repairs to meet the deterioration result-

ing from wear and weather effects. The
old adage of "a stitch in time saves nine"
is nowhere mere applicable than to road
maintenance. This is a most important

leration. and it emphasizes the re-

quirement that the office of road engineer
should be a permanent one. The main-
tenance of roads requires a knowledge of

all the conditions affecting them. The
engineer stands toward a road in his care
of a 1 road as a doctor does toward his

patient, and to diagnose the case of a
road the engineer must feel its pulse,

take its temperature and learn all about
it. A helpful and satisfactory way of do-

ing this is to keep statistics of work
done, of cost of repairs and of the times
and seasons of treatment. These statis-

tics can be diagrammed so that the en-

gineer may, with a hasty glance, read

the record and learn both what has been
done and what is needed to be done.

The road engineer will, in the future,
be judged by his performance, as com-
pared with what is accomplished else-

where. If a system of good roads is pro-
moted throughout the country, there will

be precedents and new records estab-
lished for road work, in kind, quality and
cost, which will, from time to time, fix

new standards in these respects.

It may appear that my remarks about
the duties of engineers are out of place
in a brief address on the relation be-

tween engineers and contractors, but I

have made the digression advisedly, as I

will now try to explain. A fair consid-
eration of the work and duties of the
road engineer will bring many of us, who
have practiced the profession in other
lines, to the realization of the great
field of employment opening to us in

this particular class of work. The prac-

tice of the road engineer will require
knowledge, skill, experience, judgment
and business qualities of high grade,
which will lead many of us to engage in

this special line of work. This will bene-
fit my profession, and in a great degree
will benefit our nation. For the contrac-

tor there will be provided a steady and
profitable business, which from its nature
can be conducted in a moderate way with
small capital, a most desirable condition
in these days when there is so great com-
plaint about the monopolization of busi-

ness by combinations of capital, which
closes doors of opportunity to men of

small means with capacity to work for

themselves. The time is auspicious for

the road engineers and the road con-

tractors.

Bituminous Roads.

*

By Major W. W. Crosby, Chief Engineer of Maryland Roads Commission, Baltimore, Md.

FOR surfacing roads in cities—usual-

ly called streets—the larger prac-

tice in the use of bitumen has been
to use it in the form of asphaltic ce-

ment, such as in sheet (or block) as-

phalt pavements. Such pavements, under
proper conditions, give good satisfaction

at reasonable expense. The first cost of
them varies between $1.50 and $3.50 per
square yard, however, and in recent years
an effort has been made to secure a
similar surface, of even wider applica-
bility, at reduced cost. Incidentally, suc-

cess in this line would offer a much-

needed surfacing for -filling the gap be-
tween the best macadam—cheap, but
sometimes of questionable satisfaction

—

and the rather expensive asphalt pave-
ments referred to.

In this effort the use of cheaper bitu-

mens, such as the tars, for instance, has
been tried, and also new methods and
mineral materials for the body of the
pavement cheaper than the graded hot
sand required for the sheet asphalt.

Much success has been had, and natu-
rally some failures.

Bituminous roads proper constitute a

*From a paper before the American Association for Highway Improvement.
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modern development to meet both the
actual needs under modern traffic and
the desires of modern civilization for

great efficiency, comfort, satisfaction and
better sanitary conditions. The advent
of the motor vehicle has greatly changed
the conditions under which a road ex-

isted. Good roads are in greater de-
mand, owing to the greater radius of
action of the automobile. Smoother
roads are more desired, because of its

sensitiveness, at its greater speeds, to
slight inequalities of road surface. More
cementitious surfaces are needed, due
to its ability to destroy the bond of the
stone surface, to cause internal friction

and wear of the pieces of stone forming
the crust, and to render the road thus
more susceptible to the elements. . And,
further, the dust, which formerly lay on
a good road surface and which, when
not too profuse, was not only not seri-

ously objected to but was of some actual
value in the protection which it afforded
the stones composing the road, has been
violently brought to our attention by the
motor, so violently and powerfully, in

fact, that we are now well aware that,

under present conditions at least, the dis-

advantages, discomforts and unhealthful-
ness of this dust far outweigh any good
it may formerly have possessed.
None of us believe that the remedy

for this state of affairs is the abolition

of the motor vehicle. So the remedy
seems to be to cure the defects of the
road. And the speaker wishes to here
again repeat what he has frequently said

before: There is no one "best way" nor
one "best material." The decision as to

method or material to be used must de-

pend in each case upon conditions of
traffic, availability of different materials,
desires of locality and probable changes
of conditions during the life of the work
decided on to be done. A clear recog-
nition of this fact is important for good
work and economy. It is somewhat sur-

prising how often it appears to be over-
looked, even among those who would be
expected to appreciate it most.
Let us suppose now that we have the

improvement of a certain road contem-
plated and that the details have all been
worked out, except as regards the road
surface itself. That there is no question
but that as soon as the road improve-
ment is completed a considerable num-
ber of motor vehicles will use the road
daily; say, not less than twenty every
twenty-four hours. Then there is no
question but that the road should be
treated with bitumen either during or
immediately after the construction of
the surface with gravel, shells or broken
stone, if economical and satisfactory
maintenance is to be had. Its treatment
may also be justified for other reason?.

There may be said to be three ways in

which a road surface may be treated with
bitumen. There are:

A. The mixing method.
B. The penetration method.
C. The method of surface applications

after construction in the ordinary man-
ner.

A choice of these methods depends,
as before stated, upon conditions. Such
choice may be largely affected by traffic

conditions, but it is not yet clearly estab-
lished just what amount of traffic de-

mands justifies a selection of one method
from the others. We are acquiring in-

formation on this point, and it is hoped
it may soon be clear.

Generally, however, the choice is large-
ly affected by other considerations, such
as of comfort, health and satisfaction to

the users or abutters; and the speaker
believes that in making the choice, it is

well to be on the safe side from all these
viewpoints. It is almost inevitable that,

once a road is well improved, the pre-

vious traffic records will become almost
worthless, except for historical purposes.
Consequently, he believes that apparent
extravagance in the choice at first may
often prove later to have been true
economy.
Although the speaker referred to con-

struction alone in the foregoing, the re-

marks apply equally well to reconstruc-
tion or repairs to a road that has dete-
riorated beyond the point where a sur-

face treatment alone can be safely ex-

pected to relieve the needs. At this

point the speaker must inject the remark
that it is his opinion that reconstruction
is often attempted when a thorough sur-

face treatment is all that is needed

—

not true economy. He is convinced that
in the near future the use of proper sur-

face treatments will be far wider and
of greater satisfaction than it has been
up to the present.

Now, the mixing method, as the term
is generally understood, consists of mix-
ing with the mineral material compos-
ing the wearing course of the road a
sufficient amount of bituminous cement.
This mixing is usually done at a plant
off the roadway itself, and even perhaps
some distance from the site of the work.
The materials may be mixed, either
heated or at the normal temperatures of
either, or both, according to the method
and materials employed, and by hand or
by machinery for the purpose, as desired.

The mixed material is then taken to its

place, spread and rolled and then fre-

quently given a flush coat of bitumen
and grit and again rolled. Satisfactory
results from this method cost from 30
cents to $1.50 per square yard over and
above what would have been the cost of
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an ordinary modern water-bound road
under the same conditions. The advan-
tages claimed for the mixing method by
its advocates include great uniformity
of surface and of composition of same,
maximum value of surface for materials
used, economy in use of materials, maxi-
mum life of surface and economy of re-

sults. There seems to be no question
but that the mixing method has been
proved capable of producing high-class
results. There is grave doubt if it has
always been the economical method to
follow; and there are many instances of
its utter failure. The mixing method
frequently involves a considerable invest-

ment for machinery, and with its first

cost has led to the development of the
penetration method.

In brief, the penetration method con-
sists of simply applying a coat of pitch
to the wearing course of the road just
before the binding of this course by
dusting, watering and rolling, as usually
practiced in modern water-bound work.
The pitch may be applied cold if properly
prepared, though it is usually used hot.

After its application the pitch is coated
with grit and the road thoroughly rolled.

The cost of the penetration method va-
ries between 10 and 60 cents per square
yard, above the cost of water-bound work
under the same conditions, according to

methods, materials and quantities of the
latter used. The advantages claimed by
its advocates include sufficient uniform-
ity of surface, economy in first cost, econ-
omy in long run, simplicity of operation
and avoidance of complicated and ex-
pensive machinery, not to mention free-

dom from interference by patent in-

fringement claims. There is no doubt
but that high-class results can be se-

cured by the penetration method. There
are plenty of records of failures, how-
ever.

The method of surface treatments is

only applicable to road surfaces already
finished under other methods, usually to
old or new water-bound work. In brief,

the method consists of cleaning the old
surface to be treated, so that it shall be
free from all fine material and refuse,
even to washing it with water, if this

be necessary. After such cleaning, and
when dry and as warm as practicable,
the pitch is applied, allowed to soak into
the surface for a longer or shorter time,
as the material used may demand, then
covered with grit and rolled. The
process of applying pitch and chips may
be repeated immediately, or after an in-

terval, as may be necessary. Sometimes
two or more applications of pitch and
chips are necessary for satisfactory re-

sults; and the interval between applica-
tions may vary from a day or so to a
year or more, depending on local condi-

tions. The pitch may be spread by
hand or machinery, as convenient; and
either cold or hot, as its character may
permit.
Tht cost of surface treatments varies

from 5 to 20 cents per square yard. The
advantages claimed for this method by
its advocates include simplicity of work,
economy of first cost and, in many cases,
economy in long run, lack of serious in-

terruption to use of the road, ease of
repairs and renewal. Unquestionably,
satisfactory results have been secured
under the method of surface treatments;
and the speaker believes this method
offers an easy and economical way for
the revivifying of a road, about to other-
wise need resurfacing at a far greater
cost under the old water-bound methods
or under either of the other two meth-
ods of employing bitumen.
The earlier success of the mixing

method and the consequent attracting of
attention to this method led many road
workers to rush into it, believing it to be
a panacea for all the road ills they were
familiar with. A little later its extrava-
gance it many cases became apparent,
and the penetration method received
some followers. Still later the unnec-
cessary expense of even this method be-

came apparent for many cases, and the
method of surface treatments developed.
Unquestionably, each method has its

uses, and the proper selection of one
for a particular case is the end to be
aimed at. The sphere of action of each
is merged with or overlapped by those
of the others; and it will be some time
yet before they can be clearly separated.
The method of surface treatments is

particularly applicable to use on old
roads; and, as water-bound roads will

predominate for the near future at least,

so will surface treatments grow in use.

The speaker is unable to wholly agree
with a statement that had been made
elsewhere to the effect that "the water-
bound road is a thing of the past." He
is yearly building a hundred or more
miles of water-bound road and looks for

such work to be continued indefinitely,

as there are many localities where dusti-

ness is less objectionable than increased
first cost. But as these water-bound
roads develop traffic over them, and as
their extent and age increase, there
comes a time when treatment is de-

manded, and then surface treatment with
pitch is often most advantageous and sat-

isfactory.

In each of the methods referred to a
variety of materials may be used. At
the present time, except possibly in the
case of certain asphalts used for pave-
ment work, the critical characteristics

of a bituminous material to insure its

being satisfactory in use under any
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definite method or conditions are not
settled. Gradually, experience with them
is clearing up the problem; but it is

likely to be some time yet, owing to the
variety already available and new forms
yearly coming out, before definite knowl-
edge will be had. Such knowledge will,

of course, be hastened by co-operative
effort, such as this meeting, and carefully
co-ordinated records of work done, which
records are already being collected by
the committee of the American Society
of Civil Engineers. About all that can
be said now is that certain materials will

generally give good results; many mate-
rials will be satisfactory when properly
used; some are extremely limited in their

application; and some are practically

worthless.
In the foregoing we have perhaps dealt

mainly with the use of bitumens or

pitches in connection with ordinary road
materials. And, it may seem that it all

was toward the end of improving what
would, in many cases, have been a fair

road, or under earlier conditions have
been an excellent road. There is, how-
ever, another large consideration for the
wider use of bituminous materials in

road work. By such use many materials
otherwise unfit for road surfaces; such,

for instance, as the harder sandstones,
granites, flints, etc., without binding
powers can be most satisfactorily availed

of to great advantage in many cases.

Also, by the use of bituminous materials,

oyster shells, marl and even sand, can
be made to cheaply form a road surface

that is both highly satisfactory and most
economical in a great many instances.

And again, by the use of a relatively light

and cheap "carpeting" of pitch and stone

chips on its surface, the speaker believes

many, if not all, of the defects of con-

crete for a road surface will be over-

come. If so, a large avenue is opened
for progress toward satisfaction and
economy.
The selection of proper methods and

materials to fit the conditions is the par-

ticular province of the unbiased and
competent expert, and should not be at-

tempted by the inexperienced nor en-

trusted to an ignorant or prejudiced

party, unless failure in some feature of

the work is to be expected.
The speaker wishes to briefly suggest

two thoughts more:
The first cost of bituminous roads is

not a correct basis for the proper com-
parison of either materials or methods.
Desirable, even satisfactory as such
roads may be, they, like all other roads,

also require maintenance. This mainte-

nance means expense, even though re-

duced from the earlier figures for such
work. And such maintenance should be,

with bituminous roads as well as with
any others, prompt, sufficient and effi-

cient.

Contracting Practice.

By DeWitt V. Moore, Mem. Am. Soc. Eng. Contr., Indianapolis, Ind.

Progress Reports and Diagrams.

IN beginning the construction we have
as a basis for our cost keeping and
cost analysis the Itemized Quantity

Estimate, Plate VI, and Itemized Cost
Estimate, Plate VII (August number). In
connection with these estimates we have
our sketch plans properly divided into

sectional divisions, illustrated by Plates

IV and V (July number), reproduced
herewith.
We have shown that these sketch lay-

out plans are of a benefit to the proper
analysis of the work preparatory to the
preparation of the estimate and proposal.

Now, in order that we may harmoni-
ously conduct our work with a reference

to this preliminary study, these sketch
plans are developed and perfected and
general progress charts are prepared, giv-

ing thereby a picture of the work to be
performed and upon which, by the use of

colored pencils, the progress of the work
can be indicated day by day. In all of

the study of contracting practice, in the

preceding issues, with reference to forms
for estimates, bookkeeping, etc., the effort

has been made to recommend such forms
as may be used for all the different jobs

regardless of the character of same; and
there is no doubt but what this can be
accomplished.
When it comes to the subject of prog-

ress charts there can be no standard, as

each and every job must necessarily be

handled with reference to the character

of the work; and we therefore make the

following recommendations:
1. The general progress chart should

consist essentially of a condensed plan,

or profile, or both, on a small scale, there-

by not only serving the purpose of a

progress chart, but also giving a picture
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PRACTICE.
Sewer Contract.

of the entire work to be performed, with

the various parte In their proper location

with reference to the work as a whole.

It is needless to say that in making
such small plans it is necessary main
times to distort certain detail features.

bul the general layout may be so drawn
as to he strictly to scale.

2. These progress charts should be

supplemented where the work is divided

into many sections by tabular informa-

tion which would be confusing if the

attempt was made to make notations di-

rectly upon the plan. This idea is shown
by Plate IV, reproduced herewith from

the July number.
3. These progress plans should be sup-

plemented by detail large scale progress

charts for each section of the work. These
detail charts need not be finished draw-

ings, but may be very crudely prepared,

and generally can be obtained by quick

tracings from that portion of the work-

ing drawings under consideration. They
are to be colored in detail, and should

be considered in the cost accounting ac-

companying the time sheets. Generally

speaking, such charts will remain on the

work for inspection during the week and
will be sent to the bookkeeper at the end

of the pay-roll period, for a recording of

quantities on the pay-roll distribution

book, Plate XVIII (December number).
Quantities should be recorded at regu-

lar intervals at the same time as the

preparation of pay rolls. This quantity

should be accumulative; in other words,

the gross amount of work accomplished

to any date should be so stated, instead

of attempting to calculate the work ac-

complished for each pay-roll period. This

latter method leads to error in the over-

lapping and uncertainties.

These detail charts not only serve the

purpose indicated of supplying the data

for the computing of quantities, but they

also serve as a permanent record of the

work accomplished during any period:

and this information is a great many
times of the utmost importance in finan-

cial settlement of the contract, especially

where the same goes into litigation. At
this point it is well to call attention to

the fact that no work of any consequence

should be constructed without progress

photographs. These photographs should

be taken at regular intervals, coincident

with the end of the pay-roll period and

the coloring of the progress chart. Under
this system we have a thorough field rec-

ord of the job; viz.: By the time sheet

we have a record of the forces employed,

the cost thereof, and where such labor

was employed; by the detail progress

chart we have pay-roll dates, and by the

indication by colored pencil a complete

record of the work accomplished and the

progress of the various kinds of work:

and by the photographs we have a pic-
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torial record substantiating the first two
records.
These photographs should preferably be

8x10 inches and should be marked on the

plate with a consecutive number, date,

name of work, name of contractor and

name of photographer. These should be

kept in consecutive order in a binder. In

case of trouble or litigation in making a

statement, these photographs may be ref-

erenced by notations on the back thereof

with reference to plans of the work and
with reference to time sheets and prog-

ress chart.

As before mentioned, the preparation

of the progress chart depends entirely

upon the character of the work. Plate IV
is an example of the method of handling

a sewer proposition. Plate XXV shows
the preparation of the detail progress

chart, covering section "A," shown on
Plate IV. From time to time the progress

on this section is shown by the use of

the colored pencils, indicating the ad-

vancement of the excavation, concrete

forms, back fill, etc. The chart is noth-

ing more nor less than a quick tracing

from the working plans and profile with

the addition of the 10-foot station lines

and the horizontal lines below the base

line of the profile for the purpose of pro-

viding space to indicate the dates of ad-

vancement of each class of work. These
sheets also offer the opportunity for no-

tation as to the exact point at which spe-

cial difficulties or extra work were en-

countered. From time to time, as these

progress reports are turned in at pay roll

intervals, the general progress chart is

so colored as to indicate the advancement
of the contract as an entirety.

Plate V (reproduced herewith from the

July number) was in its final form sup-

plemented by profiles and tabular in-

formation, the same as Plate IV; but,

inasmuch as in this case the work was of

very nearly uniform depth, width of cut

and character of excavation, different

forms of detail sectional progress charts

were adopted.
As this conduit was to be built through

the principal portion of a large city, it

was known that interferences and com-

plications would arise, due to sewers,

water and gas pipes, street railways, etc.,

and that many modifications, changes and

special work would be required.

Sheets were therefore prepared, show-

ing the work in plan on a scale of one

inch to equal twenty feet, and upon this

sheet was indicated the location of these

complications as they were encountered.

Upon the completion of this work these

detail progress charts, with the accumula-

tion of notes made thereon, became a very

valuable source of information. It was
not only valuable in the final adjustment

of the contract, but a copy was furnished

the client and served as a permanent
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record, showing the work as actually con-

structed in its position with reference to

all of the previous underground and sur-

face work. One sheet of this system of

progress charts is shown in Plate XXVI.
In the case of a building it is generally

possible to combine on one sheet the
foundations, floors and roof by separate
sketch plans. These sketch plans may
be distorted in scale and show clearly

columns, and by a multiplicity of lines

around the exterior of the building indi-

cating progress of walls, facing, etc. It

is also sometimes advisable to sketch
longitudinal transverse sections which
constitute in a sense the general prog-
ress chart. Naturally any work, such as

a building, which is almost entirely above
ground, need not be treated as liberally

as underground work, where the com-
pleted work is covered and concealed for

all time, unless the records are taken
during construction.

Bridge work may be treated the same
as building work, except all that is neces-
sary is a plan and a longitudinal section.

Street paving—sidewalk work—yields

itself nicely to the method employed for

sewer construction, Plates IV, V, XXV
and XXVI.
At the end of the pay-roll period we

have, therefore, in the office our progress
chart, showing the work completed, and
the time sheets. The quantities of work
to date, as shown by the progress report,

are computed; and this may be done very
quickly if the Itemized Quantity Esti-

mate, Plate VI (August number), has
been properly prepared in detail. Em-
phasis is again laid on the fact that this

itemized quantity estimate is of constant
value as a reference sheet during the
progress of the construction, and saves
many an hour in supplementary recal-

culations. The labor cost and these quan-
tities of work are now recorded in the

pay roll distribution book, Plate XVIII.
Continuously during the progress of the

work the invoices for material purchased
have been received; and, where there is

any question as to what the material is

to be used for, such information has been
obtained from the field forces. It is cus-

tomary to stamp invoices as soon as re-

ceived, calling for approval, with a space
provided for information "For What
Used."

This detailed distribution of material
is now posted on the material distribu-

tion book, Plate XVII.
From this information we may now

proceed to make a progress estimate
which should follow the same form as
the Itemized Cost Estimate used for pro-

posals, Plate VIII (August number),
making changes only in the quantity of

work to be done (in case it has been
demonstrated that the preliminary esti-

mate is wrong) and a revision of the unit

prices in line with the contract prices for

material, and the cost of labor, as shown
by the timekeeper's report. Such a prog-

ress estimate serves as an analysis of

the work to l»e done in the light of grow-
ing experience on the work itself. Such
a method will give a better idea from
time to time of the actual condition of

the work, as to its money making or

losing status and probable outcome than
the regular books.
These progress estimates furnish the

information as to the probable final out-

come, but they also show in detail just

where and in what the modifications have
occurred, and the work where gains or

losses are being made. This information
is valuable, as it permits us to exert our
best efforts on those parts of the work
where losses are being made.
To one familiar with the work, it takes

but a short time to prepare such prog-
ress estimates; and the one making the
same will be many times surprised to

find, by making such a careful analysis
of the work, that his personal observa-
tion in the field is in the wrong. If the
work in the field is proceeding nicely,

and excavation is being crowded in order
to keep ahead of other classes of work,
in which we are possib]y more interested,

we may lose sight of the cost of this ex-

cavation work; but, by the study through
progress cost estimates, we may arrive
at a decision to change the methods of

excavation or even readjust the prog-

ress of the work, in order to keep the
cost within reasonableness. In other
words, in a case of this kind it is pos-

sible that a loss on the heavy bulk of ex-

cavation, at a few cents per yard, is more
than can be overcome by a large decrease
in unit cost of the relatively smaller
quantities of concrete work, which we are
pushing at the expense of the excavation
cost.

These progress estimates are essential,

prepared in the office, and are for office

records. Construction work is always in

a rush; and the activity gives no time
for the study of a long column of figures,

in order to refresh the mind as to the
conditions on any one character of work,
or in one section.

For this reason, as a final step in the

line of progress charts, after the progress
sheet has been prepared, a final progres-

sive summary chart should be made, as

shown in Plate XXVII. In concise form
it furnishes quantities, costs and dates.

It shows on one small sheet howr the work
is running with reference to the esti-

mate, and what the probable outcome may
be. In other words, it is a complete
summary of the job, and it may be con-

densed on a chart so small that it can be

carried in the vest pocket. It is a jogger

of memory as to conditions. The chart

cannot lie, and will not allow the superin-
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tendenl to deceive himself, nor to gloss
renditions and make excuses as to

when communing with himself, or

making a report to his employer.
This form of progressive summary along

the lines suggested by the writer ap-

peared in its first crude form some two
years ago in "Cost Keeping and .Manage-
ment Engineering," Gillette and Dana,
i pages 165 to 186), and in its improved
siate on pages 102-108; also reprinted on

a 107-109 "Handbook of Cost. Data."
The foregoing outline of progress

(harts and estimates may seem compli-

!. hut in reality such is not the ease.

It is not expected that finished drawings
be made. During the progress of the
work calculations must he made continu-

ously. It they are made on any old piece

of paper, or in a note book, when the
job is completed all these records are in

such shape that they are really not valu-

able for reference: in fact, nine times
out of ten they cannot be found. By this

simple system of progress charts the in-

formation is obtained and a record pre-

served for all time; and it is just as easy
to make the notes on such a proper sheet

as en the back of an old envelope.
The progressive summary chart, illus-

trated in Plate XXVII. covers only the
subject of excavation, inasmuch as it is

desired to make the same as simple as

possible in the explanation of its use.

The chart, however, can be extended and
cover on the same sheet several lines of

work, cr separate sheets may be prepared.
This chart is essential to complete a sum-
mary of the work as estimated and as a

record of actual progress, giving time
cost and quantities. The essential and
unique feature and, always the most im-

portant, is the percentage column, by
means of which the progress in time,
length, quantity and cost may be com-
pared. For instance, in the illustration

given, we have in construction a piece of
excavation work 900 feet in length,

amounting to 3,600 cubic yards, which,
at an average price of 50 cents per cubic
yard, amounts to $1,800; and the work
can be done in 60 days. All of these
totals are so adjusted in their divisions
by the scale of their corresponding col-

umns that the total appears posted on
the 100 per cent. line.

The chart is divided into data, as per
estimate and actual results. Referring
to this, we will assume that 430 feet in
length of the work have been completed
and a notation made on the chart to this

effect. These figures correspond writh

1,720 cubic yards, which should cost, ac-

cording to estimate, $860. By referring
hack to the percentage column, we note
that this is 47%, per cent, of the entire
work: and. that according to schedule,
we should have been employed upon the
work 29 days. Referring now to the

right-hand side of actual results, we find

thai actual cost has been $1,200, or ap-
proximately To cents per yard: but that
only 25 days have been expended. Re-
ferring to the percentage column, we note
we have expended 66 2/3 per cent, of our
estimate. 11 per cent, of our time limit,

and accomplished 47 :!

t per cent, of the
work.
The right-hand side double columns are

for the cost and time and are so arranged
that, in case the estimate is exceeded,
there will be opportunity for the record-
ing. Taking the illustration just given
from the chart, it is apparent that the
cost is exceeding the estimate and will
result, if the same cost is continued, in

a final result of $2,520, instead of $1,800;
while it is also demonstrated at the rate
of progress shown the work will be com-
pleted in 53 days, or 7 days less than the
schedule.
By using the percentage column as a

schedule for the comparison of time,
quantity and cost, a complete record and
problematical final result are available at
all times. It is necessary to say that the
chart may be arranged so as to meet any
condition: for instance, instead of length
of construction there may be substituted
square feet or any other unit of meas-
urement. The cubic yard column may be
divided in any convenient unit of meas-
urement. It might also be well to bring
out the fact that the column used for

cubic yards, in Plate XXVII, is shown as
an average uniform quantity over the en-
tire length of the work. Where the work
is very uneven it is perfectly feasible to

divide this column, so that the heavy and
light work proportions shall be located
exactly as the same appears on the work.
In other words, this column may be made
in a sense a miniature profile of the work
so adjusted that the same results may be
attained. This suggestion is deserving of

studyr to the end that the individual con-

tractor may adapt the same to his line

of work.
The foregoing description and chart

cover only one line of work, but all ele-

ments of that one line. On large and im-
portant work such a chart should be
made for each classification. On smaller
work several branches can be placed on
one sheet, thereby taking care of the en-

tire job.

The cost of the work is, after all, the
main item; and a final Progressive Sum-
mary Chart, Plate XXVIII, should always
be added to the records, especially for

pocket reference. This form of chart is

of slightly different form, in that the

quantities are not incorporated, but, in-

stead, each branch of the work and the

total are carried at their estimated cost

equal to 100 per cent, with a provision

for an increase in actual cost of 50 per

cent. The chart shows constantly how
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each line of work is progressing, and
upon completion of the entire Joh shows
detail results.

Let us suppose a job is opened April 1.

and we examine the conditions on April
30. On this date we should be 50 per
cent, completed; and our cost should, to
t < iiiorm to the estimate, not exceed
$5,315. We Know, however, that our cost
is $6,500, or 60^ per cent. Why? Re-
ferring to our chart, Plate XXVIII, we
find the excavation complete at a cost of

$2,100, exceeding our estimate by $400,

or approximately 22 per cent. Sixty per
cent, of the concrete has been placed at

a cost of $2,800; when, according to the
estimate, it should have been done for

$2,250, an increase of cost over the esti-
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mate of approximately 23 per cent. The
cost of forms we find to be running prop-
erly with the estimate, or $1,125. Fifty
per cent, of steel labor is estimated at
$375. Our costs are only $240, a saving
of $1335, or opproximately 33 1/3 per cent,
of cost to construct 50 per cent, of the

work. We find that there have developed
$370 in extras, leaving a balance of ex-
cess cost over estimates of branches of
$815.
Now, assuming at this date that the

branches not yel Btarted can be built for
tli" estimate, we make our progress esti-
mate, allowing for increases and de-
creases, and find as follows:
1. Time O. K. Cost. Increase. Decrease.
2. Excavation, complete. $4ou
3. Concrete. New Esti-

mate 917
4. Forms O. K
5. Steel 3270
G. Finish, assumed O. K.
7. Brick, assumed O. K.

Total increases.. $ 1,047
Total 1st estimate 10,630

New estimate. .$11,677
The chart enables all this information

to be read at a glance, and such detail
readings as just given are not necessary
in actual use. Different colored pencils
are used for successive dates. The charts
can be made on any size sheet, inasmuch
as each column is of a different scale, in
order to reach the 100 per cent. line.

It might be said that the chart is too
difficult of preparation. Such is not the
case. Refer to Plate XXIX, showing a
chart to illustrate the method. For our
purpose we will construct the percentage
column. Produce the 100 per cent, line
indefinitely to the right, as BC. From
point A, one line of column, draw a line
AC by adjusting a scale of 10 equal divi-
sions, so that beginning at point A the
scale will reach point C at any point in
line BC. Mark all 10 points and draw
horizontal line to column AB. All these
lines, except those making chart, to be in
light pencil.
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Free Engineering Services by Government Departments.

—

Road Conventions.—Economics of Road Building.

FREE ENGINEERING SERVICES BY
GOVERNMENT DEPARTMENTS.

Our esteemed contemporary Engi-

Xnrs. has been raising quite a

tempest in a teapot over a circular of the

Office of Public Roads, U. S. Department

of Agriculture, which on its face appears

to offer free engineering services in the

design and supervision of construction of

roads, culverts and bridges. The editorial,

on its face in turn, shews such ignorance

of the facts and the practical possibilities

behind the offer, as well as of the prac-

tices of national and state departments

for the past twenty years or more, as to

suggest the possibility of new hands in

the editorial department following the re-

cent change in the business management
of the paper, or pressure of some special

sort which has led to the singling out of

a really innocent department for attack

when there are others much more open to

complaint of "undue restriction of trade."

The editorial is doubtless in fact as inno-

cent as the circular of the Road Office,

and these sample inferences are drawn

only as indications that suspicion of the

one may be quite as unfounded as sus-

picion of the ether.

The Read Office is an educational in-

stitution, only, and, within the limitations

of its very meager appropriations has

done a very remarkable service in spread-

ing the gospel of good roads, in demon-

strating by actual, though small, examples,

the value of good methods of construction,

in securing information by observation

and experiment, in showing the neces-

sity of expert control of design, construc-

tion and maintenance. This service has

been rendered where it is most needed,

in the backward districts, where the value

of the engineer has not been recognized

and where samples of the benefits of ex-

pending a considerable sum upon such

services did not exist. As a consequence
foci of interest in this part of the subject

have been created, from which the knowl-

edge acquired is spreading, and the de-

mand for engineers and expert road build-

ers is developing in these less favored re-

gions as well as in those which are able

to raise large sums of money and operate

their road construction departments upon
a larger scale.

A suggestion that millions might be

spent in preparing free bridge plans for

all sorts of construction is laughable when
it is remembered that the Road Office ap-

propriations are but a few thousands a

year. And the high cost of preparing the

plans for the small structures covered by

the circular, is further evidence of the

ridiculous nature of the assumption that

the offer is made for anything other than

an educational purpose. There can be no

doubt that the plans and supervision of

i'ered will cost a very large proportion of

the total cost of the work, but the extra

money is well expended if it results in a

sentiment in each locality in favor of ex-

pert assistance, from the demonstration

that such assistance, as supplied by the

department for educational purposes only,

produces results far in advance of these

obtained heretofore by the local methods.

But it is useless to discuss the imprac-

tical and impossible assumptions of the

editorial and the available space will be

better expended in considering some of

the facts in the case and the inferences

which may be drawn from these facts.

The problem is a large one, far larger

than the writer of the attack upon the

Road Office seems to realize, and his great-

est mistake was in passing the main prob-

lem by and concentrating upon a local de-

velopment, the slightest consideration of

which would show that it was actually

not pertinent to the subject in the least.
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The tacts in this particular Instance are

sufficiently sel Eorth above and In the re-

plies made bj others to the editorial in

questii ii ami maj be dropped from Further

consideration and attention may be failed

to some of the developments of the pasl

years, to the extent possible in the small

space available for this article.

The purpose which seems to underlie

the editorial and most of the replies there-

to is the protection of the engineering pro-

fession. The fact is, that in the field cov-

ered by the Road Office there is no engi-

neering profession to protect. It is at-

tempting to create a sentiment which will

give an opportunity for the extension of

the work of the profession into a field

in which it is sadly needed. The public,

sooner cr later, must protect itself against

incompetence in those who are attempting

to do its work, and the Road Office is edu-

cating the public as rapidly as its funds

and its form of organization will permit.

The same process of education has been

going on in sanitary matters fcr twenty

years or more. Frier to that time the

water works and drainage work of the

smaller cities and towns was in but little

more competent hands than are most of

the roads of the country at the present

time. The protection of the public from

the consequences of such incompetence as

well as from lack of system in taking care

of the more general features of the sani-

tary problems of a state, led to the exten-

sion of the power of the board of health

over such matters as plans for water sup-

ply, sewerage, drainage, water and sewage

purification, and the like. The same com-

plaints of interference of state depart-

ments with private practice appeared at

that time, some of them doubtless in En-

gineering Neics, and still appear when oc-

casion demands. Some of them had real

basis, for it has always been difficult to

draw the line between efficient control of

the work of independent engineers and the

securing of the desired results through the

department's own engineers. Then, there

is always the tendency, shown occasion-

ally in these days, to make to inquirers or

those presenting unsatisfactory plans, too

pointed recommendation of engineers

whose work is satisfactory to the depart-

ment for one reason or another.

There are real abuses of this nature in

b< 'ii natii nal and state departments, and

there are other apparent abuses, which
mi careful analysis turn out to be only

necessary developments of the efforts of

a department to better conditions in a

cr in a district. Thus a large area
may require drainage, and the develop-

ment of the country is delayed because the

local owners and others interested cannot
combine to make the necessary surveys
and plans. What is more natural than
that the Department of Agriculture in its

efforts to improve the conditcn of agricul-

ture should make these surveys and plans
and lend all the aid possible to carrying
them out? Such instances in both state

and nation may be indefinitely multiplied.

Thte question is as to the judgment exer-

cised in discriminating between proper
projects for government development and
for private operation.

In the case of the preparation of plans
by the government office, assuming per-

fectly good judgment in selecting the pro-

ject, the young engineer is benefited, be-

cause he is given employment which
would not otherwise be available. Even
if the judgment in selection of projects

were not good, and the government as-

sumed a survey and plans which would
otherwise have been done by private en-

terprise, the young engineer, who seems
to be the principal concern, would be ben-

efited, for it is hardly to be doubted that

more real engineers and fewer hangers
on and local aspirants for engineering ex-

perience would be employed by the gov-

ernment in its work on the project, and
so the general tone of the profession

would be improved. It might even hap-

pen that the engineers in charge of the

work under government operation would
be of higher class and would do better

work than the displaced prospective em-
ployes of the private parties interested.

If anyone claiming to be an engineer

thinks the profession needs protection

from this sort of thing, it is time he left

it and got into some trade closely regu-

lated by a union which takes care of its

lame ducks. And he had better take with
him the young engineers for whose wel-

fare he is so solicitous.

But these still, are subsidiary questions,
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and the real question for consideration is

the extent to which the national or state

: anient is Justified in going in con-

trolling or assuming entirely functions

which under Bimpler conditions of life

are safely left to individual effort, but

which, under the increasing complexities

of modern developments, would seem to

be more satisfactorily administered by

government departments. Our present ex-

cursions into this field of governmental

operation and control include such or-

ganizations as the reclamation service,

the state public service commissioners,

state boards of health, and the like, be-

sides numerous smaller efforts under

branches of the greater departments, such

as the drainage investigations referred

to, design and construction of bridges un-

der state highway departments not other-

wise employed, etc. In this class may be

included also, from some points of view,

the state aid of highway construction and

maintenance, and certainly the proposed

national aid. Most of these modify to

some extent the practice of engineering

and mcst of them improve its status,

though they do interfere with individual

independence of certain numbers of men
heretofore in the practice, whether they

were engineers or not. But the great ques-

tion is not that of the effect of these in-

stitutions upon the engineers, but upon

the integrity and independence of the

people at large.

No attempt can be made here to dis-

cuss this question. The purpose of this

article is served if it has showed the com-

parative unimportance of the local devel-

opments referred to and the puerility of

any effort to "protect" the engineering

profession against a movement which,

whether right or wrong in principle, has

at least a temporary beneficial etfect upon

some portion of the practitioners in some

engineering lines.

ROAD CONVENTIONS.

Municipal Exmnf.erixo has frequently

called attention to the character of the

promotion behind the numerous road con-

ventions which have been held in all parts

of the country during the past few years

and is therefore particularly gratified to

note the probability of success in the ef-

fort made at the first meeting of the Amer-
ican Association for Highway Improve-

ment, at Richmond, Va., to unite under
one general management the organiza-

tions which do not have personal or busi-

ness promotion as their prnicipal, though

more or less concealed object, or which

are trying to eliminate such objectionable

features.

There were present at the Road Con-

gress held by the A. A. H. I., enough rep-

resentatives from the governing boards

of the American Road Builders' Associa-

tion and the American Automobile Asso-

ciation to warrant the belief that the plan

for a joint road congress next year under

the auspices of these organizations, ac-

cording to the general plan discussed by

these representatives with the board of

directors of the A. A. H. I., will be suc-

cessful. Another important factor in the

success of such a congress is the associa-

tion of manufacturers of road machinery

and road materials which was formed dur-

ing the congress. This association is the

outgrowth of one formed earlier in the

year, which has been considering the un-

satisfactory nature of the convention field

from the point of view of the exhibitor,

and seems disposed to restrict its exhibi-

tion efforts, so far as national congresses

are concerned, to the joint congress now
under discussion. A full and complete ex-

hibition is one of the best educational fea-

tures of a congress and it is to be hoped

that the association of the machinery and

material men will adhere to the tentative

program outlined.

Each of these organizations is asked

to appoint two members of a committee to

work out the details of the organization

and management of the joint congress,

keeping the autonomy of the organizations

intact, and it seems to be assumed that

the association of machinery and material

men will take charge of the exhibition,

thus doing much to eliminate from all of

the other organizations the opportunity

for criticism of business methods to which

at least one of them has been open.

The question of government aid of road

building is becoming very prominent and

appeared in the proceedings of the

Rochester congress of the American Road
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Builders' to BOme extent, while at the

Richmond congress it was pressed strong-

ly by both the Virginia senators, a senator

from Alabama, and others, and was the

subject of strong resolutions passed on the

Road Users' day of the congress, without

reference to the expressed objection to

such action made by the officers of the as-

sociation under whose auspices the con-

gress was held. These resolutions were

printed on page 485 of the December num-

ber of Municipal Enginbebing, and the

legislative committee appointed under

their provisions held a meeting to organ-

ize and authorize a regular campaign for

appropriations by Congress, and adjourned

to meet in Washington at the time of the

convention of the American Automobile

Association.

As will be seen from the brief state-

ments in the series of articles on the con-

dition of the road problem in the various

states, which began in the November num-

ber of Municipal Engineering, there has

been a phenomenally rapid spread of the

state aid and state control ideas and the

state and local appropriations for road

purposes have increased enormously with-

in the past four or five years. Many states

have but just begun their attacks upon

road improvement problems. It would

seem that, except in a few backward

states, there was enough progress under

present conditions without putting on the

high pressure which will result from the

struggle of the states to secure their pro-

portionate share of national appropria-

tions. While not yet true, it will soon

be possible, under the present rapid rate

of advance, to say that road work is be-

ing overdone.

Consolidation and concentration should

be the word all along the line as it is in

the road congresses. Any national aid

along educational lines which will pro-

mote advance in these lines will be wel-

come, but any material appropriations in

aid of actual road construction will be

inimical to true progress and will be fol-

lowed by a natural depression or even

more serious consequences.

Then, too, there are many technical

road problems which are far from solu-

tion as yet. Millions have been wasted

already upon construction which was out

Of date almost before it was completed

and upon ill-advised plans based on In-

complete experiments. Let us hope that

the pressure will be kept off at least un-

til our technical guides are better pre-

pared to spend our money judiciously. It

will be better to make haste more slowly

and devote ourselves more to the mainte-

nance of the roads we have, than to in-

vest millions in structures too expensive

for the work they are to do or too flimsy

to be economical under the systems of

maintenance which we have developed up

to this time.

ECONOMICS OF ROAD BUILDING.

In continuation of the recommendation

of more careful consideration of road

building projects, made in the preceding

editorial article, attention is called to the

paper before the American Association for

Highway Improvement, by Onward Bates,

printed on a preceding page, in which he

distinguishes clearly between the condi-

tions in a small, thickly populated state,

whose roads run between large cities, and

a state of sparse population well scattered.

He outlines briefly the same argument

which has been made more than once by

Municipal Engineering, demonstrating

that the first duty of a state is to get as

much of its road traffic up out of the mud
as possible, or, as in some states, and in

certain districts of many states, to reduce

the gradients of mountain roads to a min-

imum. This duty has sometimes been per-

formed best, as in Indiana, by the district

system, roads in that state being built by

the county commissioners in some cases

and by the township trustees when within

the limits of the township. It has some-

times been performed best by the state, as

in the case of mountain roads in Cali-

fornia, some of which would have strug-

gled on without adequate improvement if

the state had not taken them up and spent

the proceeds of state taxes upon them.

As has been shown in this department

and others in Municipal Engineering at

various times, this system of road man-

agement may not produce the best roads

which can be built, and almost never re-

sults in adequate maintenance, but it has

produced in such states as Indiana the

largest possible proportion of roads good
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enough ror the traffic over them at the

time they are built. They give all the

tanners in the township, and perhaps all

in the county, a chance to gel in market

almost any day in the year. This is cer-

tainly well worth while, especially since

this kind of road development causes a

general improvement in land values which

makes it possible to pay the increasing

hills tor maintenance as the traffic in-

creases, and gives a basis tor future taxes

for building better roads where their need

has been demonstrated.

For a rapidly developing new state, as

Mr. Bates concurs, this is certainly an

omical method of procedure. For In-

diana it has resulted in more miles than

in any ether state of roads of this grade,

which may properly be called good roads,

though they might be better.

Unfortunately the maintenance under

the existing system is defective, and, as

the traffic has increased, and especially

with the advent of automobile traffic, the

cost of maintenance has become excessive

and these roads are no longer economical

on the lines of the heavier travel. The
neighborhood roads are good and with a

proper system of maintenance could be

kept in condition at a 'reasonable cost. But

the through lines, these to which the

neighborhood reads lead on the way to

the market towns, cannct be kept in good

condition even with a proper maintenance

system and are unduly expensive under

the present lack of system. These main

roads require different treatment. They

need, some of them, reconstruction acccrd-

ing to modern methods. Others need mod-

ern methods cf maintenance with only so

much reconstruction as special conditions

on parts thereof may demand. These

modern methods, as well as the mainte-

nance of the ordinary reads in the most

economical fashion, require uniformity of

specifications, workmanship and inspec-

tion, in other words, supervision by an ex-

pert state official.

To these main roads may be applied

very properly methods of construction

ranging from the most expensive down, ac-

cording to the local demands. To the less

traveled of these main roads as well as to

the neighborhood reads they should not

be applied, for what these roads need is

a better method of maintenance rather

than a reconstruction.

Ohio is a state which developed a sys-

tem of good roads similar to that in Indi-

ana and only less in extent. Ohio, earlier

than Indiana, has recognized the need of

some better roads than were obtainable

under the old system, and has entered

upon a reasonable scheme of state aid to

the reconstruction of main roads, using

modern methods, ranging from brick on

concrete to waterbound gravel macadam,
according to the demands of the traffic

of the locality.

Such states as these are wasting little

or no money, are developing all their

roads and the lands abutting on them by

increments which are proportionately

equal to the opportunities for improve-
ment.

Xo doubt there are many individual

instances of error, but, consciously or un-

consciously, these two states have hit

upon the most economical plan from the

theoretical point of view and Ohio has

made its change almost as soon as such

change was demanded byr the economic-

conditions. Indiana is not yet ready to

make the change and is wasting money
each year in unavailing efforts to main-

tain roads too weak for the traffic on

them, not to speak of the millions wasted

in inefficient repair cf roads which are

really good enough for the work required

of them if kept in the highest state of

efficiency. These states are not wasting

the money on ill-advised new construc-

tion above mentioned, like some of the

more thickly populated states in the past

and possibly at present, but they, particu-

larly Indiana, are wasting nearly or quite

as much on inefficient maintenance.

The prime need in Indiana, and in

larger sections of other states which are

backward in the state highway supervi-

sion movement, is expert maintenance un-

der a central responsible state organiza-

tion. The new construction of main line

roads will follow if a state commission

is put in charge of road maintenance with

full authority over the collection and ex-

penditure of the present road taxes, as

soon as this commission can demonstrate

the economies of such new construction

in special cases.
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Chemicals in Septic Tail] 8.

It is said in using septic tanks that you
must not use lye, copperas and such tilings
as it would kill the aerobic bacteria.
How can you keep urinals free and clean

without using something of that kind?
O. O. L., Canisteo, N. Y.

The amount of the materials mentioned,
which would probably be used in cleaning
urinals, water closets, kitchen sinks, and the
like, is not sufficient to have any serious

effect upon bacterial action in the septic

tanks. Considerable amounts of chemicals
in manufacturing wastes can sometimes be
taken care of, though they greatly delay the

bacteria] action, and so it is sometimes nec-

essary to treat such manufacturing wastes
to remove these objectionable matters before
admitting them to the sewers, especially if

the sewage must be treated in septic tanks.

But these restrictions do not apply to the

use of chemicals for cleaning the drainage
apparatus in a house or hotel, for no one
would waste such chemicals to the extent

necessary to affect seriously the septic action

in the mixed sewage in a septic tank.

instructions as to apparatus to use under the
conditions in a particular case and where
to get it.

Apparatus for Thawing Water l'ipes by
Electriiit\ .

Kindly state where apparatus can be ob-
tained for and the principles underlying the
thawing of service pipes by electricity.

Washington County Water Co.,
Hagaerstown, Md.

Thawing of service pipes by electricity is

produced by passing a sufficient current

through the pipe to warm it and thus thaw
the ice within it. A current of 200 to 300

amperes at 50 volts will find enough resist-

ance to passage through the pipe to raise its

temperature enough to thaw the pipe out in

half an hour or less. The current from
electric light wires may be used, reduced by
a transformer, and connected to a faucet in

the building and a fire-hydrant, or a faucet

or pipe connection outside, so that the cur-

rent will pass through the section supposed
to be frozen up.

Larger mains require more current. Thus
a 6-inch main 320 feet long is reported by
Turneaure in his "Public Water Supplies"

($5) to have been thawed in two hours by
a current of 350 amperes at 100 volts.

The method was first applied by Jackson
and Wood in Madison, Wis., and D. C. &
W. B. Jackson, 50S Commercial National
Bank Bldg., Chicago, 111., can probably give

How to Construct a Sea Wall,

We are in need of information which will
enable us to construct, or have constructed,
a seawall, part of which will necessarily be
under water.

W. E. H.. Lima. O.

If the wall is of any considerable extent,

or the foundation is not good, or the body
of water is difficult to control, the design

and supervision of the construction must be

put in the hands of a competent and ex-

perienced engineer. In any event money will

probably be saved by putting the work in

the hands of such a man, selected according

to his ability and not according to the sum
he is willing to accept for his services.

General information on the subject, with

details in some cases available for use of

the designing engineer, may be found in

si uli books as Baker's "Masonry Construc-

tion" <$•">>: Taylor and Thompson's "Con-

crete, Plain and Reinforced" ($5) : Gillette

and Hill's "Concrete Construction" ($5) ;

Buel and Hill's "Reinforced Concrete" ($5).

Record of Water Connections.

Will you kindly inform me if you know
of any system by which water companii s

keep a record of taps, giving number of
block and lots, consumer's name, distance
from some specified point, etc., also if such
record comes in book form, price and where
it can be purchased.

Water Co.„ , Nev.

The most satisfactory record of the sepa-

rate talis which is known to the writer is the

card system which is a part of the American
Water Works Bookkeeping system published

by Municipal Engineering Co.. Indianapolis.

This card is in two parts, one half being an
application card, setting forth the name,
owner, place, registry and application num-
bers, service applied for, signature, and ap-

proval of application by the proper office of

the water department, and thus becomes a
contract for the service between consumer
and department. This card, when the two
are detached, is filed under the street and
number of house thereon.

The other half of the card gives on one

side the same information as the first half,

copied therefrom, and the inspector's return,

showing when water was turned on, and de-

scription of meter if one is installed. The
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back of the card gives a skeleton and blank

for making sketch of the location of the eon-

aectlon with description ; also spare for list

of fixtures and connections, all Riled oul

nn.l signed by the plumber and approved by

the Inspector. This card is filed under the

name Of the applicant for water.

Exactly similar cards of a different color

are used for applications for changes In ser-

vice and arc Bled In the same way, the altera-

tion cards being placed Immediately after

the original application cards for the same
service, so thai all the information about

the service is in one place.

Proper Classification of caf. Is enables the

office to keep all the live cards together, the

dead ones In a separate file, and those which

may be revived can also be separated out if

ed. 'I'll' cards are perforated so that

they can be locked into their drawers and so

cannot be withdrawn and lost without offi-

cial instructions.

This system is more convenient than a

book record, because it is its own index, and

can be kept entirely free of dead matter.

How to Figure Radiation Surface for Heating a
Room.

I would like to know how to figure the
radiation of a room.

E. M. P., Tulsa, Okla.

This is a question which cannot be an-
swered definitely, because there are so many
special conditions to be taken into account
that no one formula will take care of them
all. Carpenter's "Heating and Ventilating
Buildings" ($4); Baldwin on "Heating"
i $2.50 i : Billings's "Ventilation and Heat-
ing" ($4), are good books from which
much information on the subject can be ob-

tained.

For ordinary conditions there are numer-
ous rules which give results differing from
each other by 50 per cent. What may be
termed an average for dwelling houses
heated to 70 degrees temperature may be
figured by the following rule

:

Add together the area of the glass in

windows, one-fourth the surface of the ex-

posed wall or walls, and one-twenty-lifth

of the cubic contents of living rooms, or

three-fiftieths for halls or one-fiftieth for

upper stories. Take one-fourth the sum of

these three numbers and it will give the

radiating surface required for direct steam
heating.

For direct hot-water heating take two-
fifths the sum of the three numbers, instead

of one-fourth.

There are modifications of these multipli-

ers for churches, offices, etc., depending on
conditions, and for indirect heating.

The average number of cubic feet of

space heated by one square foot of direct

steam-heating surface varies from 50 to 80

according to different authorities and accord-
ing to temperature conditions of weather.
Baldwin gives quite a different rule which

gives a result requiring various modifications

according to conditions and does not consider

the size of the room other than the areas
of the various kinds of glass and wall sur-

It is as follows: The glass areas in

the wall surfaces will require for each
square foot of glass an area of radiator to

be obtained by dividing the difference be-

tween the coldest outside temperature and
the desired inside tempera t a tire by the differ-

ence between the temperature of the steam
pipes and this desired temperature of room.

Outside wall space must lie counted in in

the proportion of a square yard of wall

space equivalent to a square foot of glass.

There must also be an addition of an amount
up to 50 per cent for leakage around win-
dows and doors, through walls, etc., so that

the rule is far from precise.

The first rule given does not take into

account the variations in outside tempera-
ture and the Baldwin rule does not take
into account the volume of the room to be
heated. Neither is exact, but exactness is

only to be obtained by taking into account
all the conditions, something which cannot
be reduced to aa single rule. Carpenter
gives a number of diagrams which are con-

venient in taking account of these local con-

ditions.

Asphalt Pavement in Use.

Have you published a table showing the
total amount of asphalt pavement laid in
the different cities?

J. B., Chicago, 111.

In the March number of Municipal Engi-
neering, vol. xl, p. 233, will be found a state-

ment of the amounts of various pavements,
inc'.uding asphalt, laid in 1910 and proposed
for 1911, in a large number of cities in the
United States. Tables taken from the pub-
lications of the U. S. Census Bureau, show-
ing the amounts of asphalt laid in a year
and the amounts in use in the cities of

more than 25,000 population, will be found
in vol. xxx. p. 202, and vol. xxix, p. 42 9.

The latest full information in this line will

be found in the annual special reports of the

U. S. Census, giving "Statistics of cities

having a population of over 30,000," the lat-

est issue giving these statistics for 1908,

with 1909 soon to follow, probably.

Maker of Chimney Scaffold.

Can you tell me where I can get some in-
formation about "The Unique Adjustable
Chimney Scaffold"? I am inclosing the cir-

cular I have, as it may be of some aid to
you in furnishing the information I desire.
There is nothing on this to show where it is

made. G. B., Pomeroy, O.

The scaffold rests on the roof on each side

of the chimney, is held by adjustable rods

or bars with lugs over the ridge of the roof

and has uprights and horizontal boards to

hold the building materials. Can any of our

readers give the desired information?
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Practical Points from Practical People

Contributions to this Department are invited.
Give from your experience for the benefit of others.

Never mind style of composition, the fact is what is wanted.

Characteristics of Bituminous Highway
Material*.

To the Editor of Municipal Engineering :

Sir—some of the technical journals and
various pamphlets issued by the promoters
of private interests, have recently spread
broadcast many statements in regard to the

characteristics of materials used in the con-

struction of bituminous highways, which not

only display considerable ignorance but also

misrepresent the position of the writer of

this communication, by quoting from state-

ments of his, made on different occasions,

without regard to the context or the cir-

cumstances under which they were made.

It puts the matter in an entirely false light

before municipal engineers. Suggestions

having been made that these publications

should not be permitted to pass without not-

ice, the following will serve as an answer
to them.

In the discussion by Mr. Geo. C. Warren
of the paper by Mr. H. G. Lykken, City Engi-

neer of Grand Forks. N. D.t
presented at the

meeting of the American Society of Munici-

pal Improvements at Grand Rapids, and rec-

ently published in Municipal Engineering
he states that the first,, among what he con-

siders to be the four essential properties of

a bitumen for highway construction, is the

cementing strength "measured by the break-

ing strain of compressed bars made of sand

of standard quality and size, cemented to-

gether with 10 per cent, of bitumen." Noth-

ing could be more erroneous. As long ago

as 1894, I showed in a letter to the Engi-

neering News of June 1st of that year, that

the cementing strength of coal tar pitch,

which has no value at all for paving pur-

poses, is greater than that of Trinidad or

Bermudez asphalt, these bitumens being the

lowest in cementing strength of any mater-

ials tested, but at the same time well known
to be the most desirable materials for bitu-

minous construction. Some of the data there

given are as followrs :

Coal tar pitch
15 per cent .... 2.16 3,884 1,254

Coal tar pitch
10 per cent .... 2.07 3,845 2,655

Land pitch
10 per cent bit.. 2.13 1,813 761

Berm. Cement
10 per cent bit.. 2.10 1,955 635

Lake pitch
10 per cent bit.. 2.14 1,375 548

Mr. Warren again harps upon the fact

that the ability of an asphalt to withstand
moisture, without deterioration, as used in

he laboratory, is the second criterion in de-

termining the valuable properties of a bitu-

men. Of course his motive in this direction

is to attack Trinidad asphalt, which in the

laboratory, or in the street if improperly
and unskillfully used, is affected by water.

He entirely fails to present the strongest evi-

dence of the futility of such a claim by dis-

regarding all the service tests of this ma-
terial under the most trying conditions, as

on Fifth avenue. New York, or in the

English climate where pavements construct-

ed with Trinidad aasphalt have shown no
evidence of being attacked by water, dur-

ing a long period of years.

Mr. Warren states that the fourth cri-

terion of the valuable properties of bitumen
is "purity, only scientifically valuable in so

far as the impurities are soluble salts, or-

ganic or other matter, liable to cause de-

terioration." This is another attack on

Trinidad asphalt, and is raising a buga-

boo which was laid years ago. The addi-

tion of the small proportion, a fraction of one

per cent, of the soluble salts found in the

water accompanying Trinidad asphalt in

its crude state, and which remains in part

in the refined material, to other asphalts

such as Bermudez and the resilient pitches,

produces no effect upon them, either in the

laboratory or in construction work. As a

matter of fact, experiments have shown that

they will increase the capacity of all bi-

tumens to resist water.

Mr. Warren's statement can hardly be at-

tributed to ignorance except, perhaps, with

regard to the value of the determination of

the cementing strength of a material, but are

manifestly made with the object of attack-

ing materials which he does not employ, and
with which he is in competition.

In a pamphlet given wide publicity by the

Warren Brothers Company, entitled "Asphalt

—Its Origin and Development and Asphalt

Pavement Construction, by George C. War-
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ren," an attack Is made on the writer of

ground of Incon-

ncy, by Quoting excerpts from a num-
ber of his publications, or those of the Bar-

• any, which have ap-

ed at different times. He cites a

pamphlet issued by the Company, and quotes
itement In regard to Bermudez as-

phalt, disparaging to that material, but falls

ite that this comparison was between it

and the lake asphalt of Trinidad, and not
with other asphalts. The facts stated in

the pamphlet are as true today as they
when published. Bermudez asphalt

does not possess the great uniformity which
i> characteristic of the Trinidad Lake as-
phalt, the latter being a standard material,

hieh every cargo has been of the same
another, during a period of

more than 30 years. Bermudez asphalt is

much less uniform in character, and re-
quires much more skill in handling than
Trinidad asphalt. It will not withstand the

in unskilled hands which is possible
without injury, to the latter asphalt. When
properly refined and manipulated it is. how-
ever, a very desirable solid native bitumen,
and especially so where one is required, as
in the construction of bituminous broken
stone roads by the penetration method, of a
higher percentage of bitumen than that off-
ered by Trinidad asphalt. The Barber As-
phalt Paving Company is quite justified in
pronouncing it the most desirable material
available today as a road asphalt or binder.

Mr. Warren and some others, have called
tion to what they term a most glaring

inconsistency on the part of the writer. In
two papers delivered, the one at Atlantic City
and the other at Seattle, Wash., at about the
same time in 1909, in one of which he recom-
mends the use on the Pacific Slope, of resi-
dual pitches and flux of suitable quality as
a cementing material or binder for the con-
struction of bituminous broken stone roads,
and in the other, presented in the East, sug-
gests that the solid, native bitumens are
much more desirable than materials originat-
ing in petroleum oils alone, even if the lat-
ter are of an asphaltic nature. The writer
would make the same statement today. The
solid natural asphalts cannot be recom-
mended on the Pacific S ; ope. as they are not
available there in competition with the resi-
dual pitches, owing to the cost of transpor-
tation. Further, it should be said that on
the Pacific Coast a certain amount of resi-
dual pitch is available which is car. fully
prepared under scientific supervision, but in
amount not equal to the demands for its

In that locality, in consequence of which
the supply reaching the eastern seaboard is

of carelessly prepared materia: which can-
not be accepted under strict specifications,
such as those of the city of Los Angeles,
which require tests showing that the resi-

pitch must not have been overheated
in the process of manufacture. Much of the

ial pitch shipped East is a material

not manufactured especially for paving pur-
pi ses, but merely a by-product or residue

n tnaining fr th i distillation of the Cali-

fornia petroleum in the manufacture of burn-
ing oil and lubricants.

It is possible thai satisfactory residual as-

phalts may be shipped to the East when the

California supply Of such materials is

er than thai needed to till the local de-

mands, and at a price which may. when
freighl rates are reduced below those now
demanded by the railroads, enable them to

Eastern competition. In the writer's
opinion, at the present time, it is not safe
to permit the use of these materials in our
larger cities.

Referring to the "Letters from Prominent
Civil and City Engineers" contained in Mr.
Warren's pamphlet, the one from Mr. C.

W. Adams, dated April 8. 1901, refers to

300,000 yards of pavement laid by Mr. War-
ren in Utica, X. Y. prior to 1901. This
was, of course, laid with Trinidad asphalt.

and it is notable that one of the streets had
been in use for 15 years, with almost no
repairs.

In another letter, that of Henry C. Allen,

he pays a deserved compliment to about 400,-

000 yards of asphalt pavement laid by the
Warren-Scharf Paving Company under Mr.
Warren's management, and states that the
results were wholly satisfactory. This work
was done entirely with Trinidad asphalt.

Mr. C. C. McCoomb of Watertown, N. Y.,

under date of Feb. 23, 1911, certifies that

30,000 square yards of pavement laid by
Mr. Geo. C. Warren in that city with Trini-

did asphalt is " in good condition and bids
fair to last a number of years."

A similar communication from the. at
that time, City Engineer of Oswego. N. Y.,

may be noted and, in fact, nearly all the

letters appearing in this portion of Mr.
Warren's book, confirm the high opinion in

which various officials hold the work laid

by Mr. Warren's company using Trinidad
asphalt exclusively.

Under the circumstances it is evident that

Mr. Warren's statements are misleading and
the preceding facts have been put in form
for the information and guidance of engi-

neers not having an intelligent understand-
ing of the situation.

Clifford Richardson,
New York City.

Reinforced Concrete Reservoir Construction.

To the Editor of Municipal Engineering :

Sir—I was employed by the contractors to

handle the work the same as if it was my
own. The reservoir as built measures 60 x
100 ft., 16 feet deep in the inside, con-

structed entirely of cement reinforced with

corrugated steel bars, ranging in size from

% inch to 1 inch. The capacity at the

water line, which is 12 ft., is computed at

500,000 gallons, 250,000 gallons to each
room, a partition wall being in the center.
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The walls are battered, measuring L6 Inch-

es at bottom and 12 Inches at top. The floor

Is 10 Inches thick, The main girders In

roof are 12 x 19 Inches and cross girders

6x14 Inches thick, in the walls al the out-

side edge are placed 7
* Inch rods perpendl-

cularlj everj 9 Inches; on the Inside of wall

94-inch rods every 12 Inches; and horizontal-

ly }6-inch rods every 24 Inches i '-per-

pendicular ones; In 1 1 1
«

- floor % Inch rods

every l 2 Inches both ways, lengthwise and
crosswise. Tin- footings are 5 feel wide and

i,l 12 Inches under tin- Hoar, reinforced

with cross rods every 6 Inches and length-

wise every 6 inches. The columns, of which
there are 6 in each room are 14x14 inches

reinforced with four %-inch rods riveted

11 inches in height. The main girders

have eight 1 inch rods in each, four of which
are near the under side of the girder run-

ning straight through. The other four rods

an- .' inches higher and are bucked over

the columns. The cross girders, of which
there are 22, have 4 rods of

~
s inch thick-

ness, 2 of which run straight through the

main girders and 2 at the upper side are

bucked the same over the columns and main
girders, forming a complete tie for the en-

tire roof. The roof panels are but 3 inches

thick, reinforced with expanded metal of

2% -inch mesh. The spans are It; feet 8 inches

and 15 feet in the clear. The panels are

about 4 feet by 15 feet. There are 3 main
girders. Around the wall at the top is a
coping extending out 4 inches and IS inches

deep, in which 5 rods are placed, 3 on the

outside of the perpendicular rods and 2 on
the outside of the inside perpendicular" rods,

all being wired together and spaced.

The concrete is composed of 1-2-4. The
rock was crushed on the ground, passing a
% inch ring. The walls on the inside were
finished with a mortar 1 to 1, :l

i inches

thick on the sides and 1 inch thick on the

uoor.

The entire outside was coated over with

one coat of tar applied hot. The entire

structure is covered over 2 feet deep with

the soil. The depth in the natural ground
was about 10 feet (I mean to say that the

reservoir is 10 feet in the ground).
There is a man hole to each room with iron

steps built in the wall. Each room has 4

ventilators. The entire job was done in

about 90 days with the exception of the

excavating. In the neighborhood of 45 tons

of corrugated steel was used in the work
and 800 barrels cement.

P. S. B., Shenandoah, Iowa.

Remedy for Over-Printed Blue-Prints.

To the Editor of Municipal Engineering :

Sir—If W. H. R., Kelso, Washington, will

as soon as he takes his blue print from the

wash tray, while it is still wet, lay it out on

the table and by means of a camel's hair

brush spread evenly over the surface a wash
of hydrogen peroxide and then dry in the

shade in- will meel with a surprise. .\ .'>

bottle will cover SO to 80 pards of prints

and it will sunproof them. 'I'm gel the besl

results the prints should be printed dark.

Tie y should he exposed to the light until

the paper shows a gray motley appearance.
A. II. GlLLILANDj

< 'ivi! and ( lonsulting Bnglm
[ndianola, Iowa.

Concrete Bench-Marks in New Orleans.

New Orleans, I. a., has 28 permanent
bench-marks, recently installed. The con-
struction of tie' bench-marks is shown in

panying diagram. They consi-

granite pillars, about 200 pounds in weight,

Ragged Copper Pin

^ 2'Long
-No * Babbitt Metal

'tone Dressed above

Is*

I*- 2'Square-

STREET MONUMENTS FOR NEW ORLEANS.

set in a large concrete base. The marks
are placed chiefly in public squares and

parks, these locations affording the least

likelihood of their being moved by excava-

tion in the course of improvements.

Quality of Creoeoted Wood Blocks I sed on
Michigan Boulevard, Chicago.

To the Editor of Municipal Engineering :

Sir—Inasmuch as the wood-block pavement

which was in successful use for ten years on

Michigan Boulevard, Chicago, in front of the

Auditorium Hotel, etc., was perfectly good,

and when lately removed in order to widen

that boulevard and give it a new crown or

contour, was still in excellent condition,

that wood-block pavement had undoubtedly

proven itself to be one of the best and most
durable wood pavements under extreme con-

ditions of weather and numerous, heavy
traffic. Similar wood-block pavements,

treated with creosote oil of 1.04 to 1.06 grav-

ity and which distills off up to 315 deg., be-

tween 65 and 70 per cent, of its weight, and

which thoroughly impregnates the wood, were
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• i are still successfully

i>n various streets and avenues of im-

nt cities.

I copy of a report

by ine to the Chicago Hunan of Public Etti-

ciency is instructive and shows facts worthy
of consideration in connection with specifica-

tions for wood-block pavements for such
ts as wood-block pavements are suit-

able.
J. W. Howard,

iltlng Engineer on Construction and
Testii - Streets Pavements. New
Y..rk <"ity.

WOOD PAVING BLOCKS FROM MICHIGAN AVENUE.
CHIC

I received the five samples of creoso
: paving Mocks which were taken from

aue wood pavement in
front of or near the Auditorium Hotel by the

Soutb Park Board and
i at Grant Park until delivered to you

and sent by you to me for analysis, tests.

etc.. especially of the oil used in their pre-
' ion. These blocks, according to the

• Is, had been in use on Michigan Boule-
vard '.i'j years. The examination and tests
showed as follows :

The wood is a good grade of long leaf yel-
low pine. The blocks were very well pre-
served and showed practically no apprecia-
ble amount of wear and no decay.
The preservative extracted from the blocks

following results. The blocks still

Ined 14..j pounds per cubic foot of the
The records showed that the

original content of the block was 18 pounds.
The loss of preservatives', therefore, was
only 1.5 pounds per cubic foot in 9% years.
This was the very lightest portion" of the

rvative and did not materially injure
the quality of the blocks in respect to re-
sisting decay nor detract from the physical
or wearing qualities as against weather and
traffic.

The fractional distillation of the extracted
rvatives gave following results

:

Between and 170C 3.30 per cent.
Between 170 and 200C 1.43 per cent.
Between 200 and L'lOC 5.98 per cent.
Between 210 and 235C 1.57 per cent.
Between 235 and J70C 12.30 per cent.
Between -70 and 315C 16.5:i per cent.

Total up to 315C 41.1 percent.
3 1 5 and abbve 54. per cent.
Residue 4.9 per cent.

100 per cent.

A second or check distillation on another
sample of extracted preservative showed that
the distillate up to 315C. is 46 per cent.
The specific gravity of the extracted pre-

servative is 108. The specific gravity of
the original preservative, which was a creo-
sote oil made from coal tar, I estimate was
between 1.03 and 1.08. which confirms certain
records of past years indicating that the
gravity of the original coal-tar-creosote oil
used in the above pavement was 1.06.
As for the natural resin of the wood, I

was careful to exclude that from the distil-
lation tests up to 315C. A little of the resin
appears in the distillate above 315C.
The distillation was of course made with

the exclusion of air in the retort, etc.
The long and successful use of the good

yellow pine creosoted blocks on Michigan
Avenue, proves that such wood blocks
treated with creosote oil of a gravity of 1.06
or a little lighter gravity and an oil which
when new yielded, by fractional distillation
up to 315C, between 50 and 7 5 per cent.,
and after 9*2 years, a distillate up to 315C.
of 48 per cent, made a successful, durable
pavement under severe climatic conditions
and numerous and heavy city traffic.

Granite Paving Tests In New Fork.

A joint committee of delegates from the

Fifth Avenue Association, the Merchants'
Association, the City Club and the West End
Association of New York recently made a
report to Borough President McAneny con-
taining a number of recommendations reward-

ing the paving situation in the city. .More

intelligent methods of construction and
maintenance, together with a mole careful

selection of material, wet-,- recommended.
Careful tests of different types of pavement
were asked, with a view to selecting a i

rial best suited to New York's needs: esiie-

cial attention being called to stone block

pavement, with the recommendation that the

Liverpool (England) specifications should be
followed iii order to compare the paving
stones with a small face to those larger tvnes

previously used in New York.

Mr. McAneny invited the committee to a
erence at which he and his consulting

engineer were present. He promised to do
as was recommended and plans were made
for building two experimental sections of

stone pavement on Lafayette street.

These two sections of pavement of 1.800

square yards and 2,690 square yards, respect-

ively, are to be made of cubes and setts.

The cubes measure 4 inches on each side

and the setts are 3', inches wide, 6 \A inches

deep and from 5 inches to 7 inches lone.

The granite is to be imported from the north

of Wales. The specifications are modeled on
the English one, but do not folow it exactlv.

If these pieces of pavement are made as

proposed they will serve a most useful our-

pose. At present there is nothing of the

sort in the country. They will serve as a

model both as to the cutting and the laying

of the blocks, and also as a gauge wherebv
to test the relative toughness and durability

of our own granites. They will demonstrate
that the best pavement is the most eco-

nomical.

One great stumbling block in the way of

better methods is the habit of building pave-
ments as if they were temporary affairs and
not permanent construction, which must al-

ways he maintained. If a new pavement is to

be put down it is usual to ask first how little

can it be built for, or how much can we tret

for the money, rather than how to get the

longest and best wear at the least ultimate

cost. In other words, we consider the first

cost rather than the ultimate economy.
It is a fact which has been abundantly

proved by the experience of other cities that

the best pavemenl is the most economical in

the long run. And New York's experience

certainly demonstrates clearly that cheap
pavements are not economical, but the au-

thorities have never acted on this assumo-
tion. More attention has always been paid

to first cost than to durability.

As an illustration of this false economy,

even with the sample piece of English pave-

ment which Mr. McAneny has promised to
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ii |a proposed in lay blue Btone curba "i

tiic ordinary kind rather than the properly
dressed and more substantial granite curbs
of the kind used In Liverpool, for the reason
that the granite would cosl too much. Gran-
ite curbs maj cosl more, but they are un-
doubtedly needed and would prove the mosl

omlcal In the long run.

It', for Instance, a pavement costing SS per
yard can be laid which will last 20 years,

such an one is much more advantageous for

the city than one costing $3.50 per yard which
will last only hair of the time. Not onlv

would the actual cost of construction be less,

but the better pavement would require less

repairs, it would be easier to clean, and.

above all, it would furnish the better service

to the people.

In many European cities it is the custom
to keep tlie most exact statistics as to the

wear and cost of pavements, and in places

where this is done one may be sure to find

pavements of the best quality, because such
pavements invariably demonstrate their

greater economy under use.

The city of Liverpool is a notable case in

point. In 1874 that city abandoned the pol-

icy of using cheap pavements and adopted
one, to which it has adhered to ever since,

of putting down the pavement best suited to

the traffic, regardless of first cost. Since

then there has been a constant fall in the

expense of maintenance, so that now the

gross annual outlay per mile, including inter-

est on the capital invested and the sinking-

fund charges, is less, by more than 25 per

cent, than it was before the city had the

superb pavements which it now has. And
during this time the inhabitants have had the

inestimable benefit of pavements so good that

the cost of moving merchandise over them is

far less than it was formerly ; the cleanli-

ness, healthfulness and appearance of the

city has been greatly improved, and the

pleasure and convenience of all who use the

streets has been increased.

As stone pavements are the most important

kind for a city like New York, where traffic

is of the heaviest kind, it was felt that

attention should first be directed to them.

For many years past the tendency in Europe
has been towards smaller stone for paving:

purposes. With small stones, narrow joints

and a true foundation of concrete, it is pos-

sible to make stone pavements which are

smooth and comparatively noiseless. The
surface of a stone pavement of the Liver-

pool type is almost as even as if made of

brick, but as the granite of which they are

composed is harder and tougher than any
artificial substance can be, they will greatly

outlast a pavement of that sort.

Most of the streets of Liverpool are paved
with 3% or 4-inch cubes, and the larger

stones, which they call setts, are used onlv
for streets where the traffic is of the heaviest

kind, but these setts are only about one-

quarter of the size of the stones which we

use. Few people here have any conception
of how small the smallest Btone paving b

now being used in Europe are. In Liver I

• v being paved with 2 & -inch
cubes laid on :I thin bed of granite chins

oundation.
When it was determined to use pavements

of only the best quality tor Liverpool, one
of the principal streets was paved in sections
with granite from different quarries, so that
their relative behavior under heavy traffic

could i bserved. After five years' use it

was found that a certain section had worn
down so much that it was thought the foun-
dation had given away, but upon examination
It was found it had not. The stones were
relaid upon a thicker bed of sand, so as to
bring them up to the neighboring surface

:

hut they soon became so rutted that thev
had to be taken up and removed, while gran-
ite from other quarries in adjoining sections
showed no perceptible wear. Twenty-one
years after being laid certain granites from
the North of Wales stil showed no percep-
tible wear, except for a slight rounding off

of the edges. Stone of this latter kind is

now used entirely for the pavement of Liv-
erpool and it is the same stone which it is

proposed to use on the sample pieces of
pavement in Lafayette street, New York.

Following the example of Liverpool, it is

the intention of the authorities here to lav
other pieces of pavement adjoining these,
made in the same way, but of American gran-
ite, so that we can see how it wears in com-
parison with the Welsh stone.

American granite is doubtless as good and
tough stone as can be found anywhere, but
the trouble is no tests have been made and
no one seems to know which of our granites
will wear the best. This is a matter of the
greatest importance, for if some granites will

become ruined in five years' wear, as was
shown in the Liverpool tests, while others
subjected to the same traffic shows scarcelv
any sign of wear after 21 years, the impor-
tance of knowing which is the best can be
seen.

In Europe it is the custom to make esti-

mates of the traffic of the different streets bv
carefully counting the vehicles passing over
them during a certain time and calculating;

their weight. These counts are made at fre-

quent intervals over long periods of time.

and thus it is found what the tonnaa-e
amounts to per yard of width of street, and
the wear of the pavement is computed in that
way. Mr. Brodie, the present city engineer
of Liverpool, finds that granite blocks prop-
erly laid, of the kind used in Liverpool, will

stand with impunity a wear of 7,500,000 tons
per yard of width, whereas the best quality

of macadam of the same stone will stand
about 100,000 tons, or only about one sev-
enty-fifth part as much.

Besides laying these samples of stone pave-
ments on Lafayette street, it is the inten-

tion of the authorities to lay sections of
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kinds of pavement on Second avenue

their comparative wear and economv

can be tested out

Status of Engineers.

To th" Editor »t" Municipal Engineering:

sir The article In "From Workers In the

Field," by H. v. Carson, December Munici-

pal Engineering, and contemporaneous ar-

ticles written by others, and appearing in

other publications, in which the writers

either state or inter that the engineer is not

properly recognised make me want to add

to the discussion from my observation and

experience.

The attitude Of the people toward the med-

ical and engineering professoins differs only

in so far as the men of these professions

hold different attitudes toward the people.

The medical profession have educated the

people to look up to them: it is up to thfc

engineering profession to do the same. I

quote from a Boston doctor, "I do not allow

my patients to run their bases. I run the

m every instance. If you come to my
office complaining of a headache or cold

or loss of appetite. I don't take your

word for it merely: I hunt for the cause of

the statement by tests, which any gooc

physician knows and uses if he cares enough

to prove a diagnosis." It appears this doc-

tor would rather lose a few patients than to

lose his professional dignity in order to

make a few dollars.

The engineer should hold his profession

more sacred than his job. There is a large

- of engineers with whom there is no

fault to find, but their standing with the

public is lowered by their less creditable

iates. Foremost among these I would

place the would-be, but incompetent, and the

professionally immoral. Among the latter

are the reckless, those who think their mis-

takes and shortcomings will not be diseov-

and those who are ready to do any-

thing, or leave anything undone, so long as

they can thereby increase the immediate

tary receipts. These are the particu-

lar friends of the fake promoter and the

"stand-in" contractor; also being strong

bidders for official and government positions.

The strength of the chain is judged by the

weak, broken link, not by the strong, un-

broken ones. We must either educate the

public to distinguish between good, bad and

would-be engineers, or, as a body, become

worthy of respect before \ve can rightly ex-

pect to receive it.

Being one of the small men of the pro-

fession, and coming in contact with the irri-

gator, I speak from experience. I find the

practical irrigators commonly entertain the

idea that the engineer is a "man with an
instrument." the "instrument" being the

only difference between themselves and the

engineer. From the mistakes of these engi-

neers ( ?) I have had to correct I feel the

irrigators could be justified in considering

themselves superior to the "man with an

Instrument." The greatest fault I find with

most of the engineers I have followed is

that they left no records of what they did;

and, by their inaccuracy, incompleteness and
mussing and accepting the directions of

their employers, whether engineering ly

sound or not, thereby educating these em-
ployers to believe that such methods wi re

good engineering practice. This state of af-

fairs always caused me to do much other-

wise unnecessary work, an additional ex-

pense for which I never received thanks, or

alse to do as so many of the others have
done, viz : base the operations on a grand
guess. Measured by immediate costs, the

man who pays the bills is liable to believe

thai the one who guesses is superior to the

i n ! who knows.
Many professional men object to advertis-

ing as "unprofessional," but a campaign of

publicity and education would result in much
good. Each engineer can add his little to

help the cause along. For myself, I do some
advertising along impersonal, educational
lines. I consider it no less professional than
the business card, and it does more good.

Since being discharged from a job early

in the year because I would not reach a
predetermined conclusion, contrary to fact,

to benefit one of the directors of the canal
for whom I was working, I have made this

resolve : Hereafter I will insist on suffi-

cient investigation to know I am right, not
accepting careless, incomplete work or as-

sumed facts ; I will make it as much a part
of the work to leave a record of what I do,

for the benefit of employer and future engi-
neers, as to do the work itself : I will do my
work as I believe it should be done, from an
engineering standpoint, as near as my abil-

ity will allow, without fear or favor of the

ideas of employer or others ; and I will lose

my job rather than stop short of, or deviate

from, these resolutions. Could our profes-

sion, as a whole, take some such determined
stand it would be a question of a very short

time before the public would look up to us.

instead of trying to advise us how to con-

duct our work. I know this is a hard thing

to do. for to quote from E. Tappan Tannatt

:

"The engineer who upon the completion of

the design of a plant informs his client that

the pump will show an efficiency of 4 5 to 50

per cent, is turned down as incompetent and
not up to date, because 'Mr. So-and-So will

sell me a plant which will show an efficiency

of from 65 to 85 per cent.' " In conclusion

he says. "When the irrigator learns to look

to qualified engineers rather than jobbers for

advice, he may expect to learn more accu-

rately as to just what he may expect of the

future."

Hartsox A. Mark,
Concrete and Irrigation Engineering.

Morrill, Neb.
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Higher Courts.—Centralia City Court.—No Appeal from Viewers.

Decisions of the Higher Courts of Interest to
Municipalities.

Intention of Officials Does Not Modify an
Ordinance.—The testimony or opinions of

individual members of a legislative body are

not admissible to show what in fact was in-

tended or meant by an ordinance ; and hence

the opinion of a chief of police as to the pur-

pose of a city council in passing an ordi-

nance fixing rates to be charged for elec-

tricity, and that a later ordinance not refer-

ring to it was intended to aid and supple-

ment it, and the opinion of a city engineer

who furnished information and recommenda-
tions to the council, before the passage of

the ordinance, are not admissible to show
the intent of the council, since that must ap-

pear from the ordinance itself.—Ex parte

Goodrich (Cal. ), 117 P. R. 451.

Extension of Water Service by Private

Company Does Not Exclude Power of Mu-
nicipality to Supply Its Own Plant.—That a
water company erects its plant and pro-

ceeds to supply water to a particular terri-

tory pursuant to its charter right, and sub-

sequently, when a borough is created from a
portion of the territory, continues to supply

the inhabitants with water and to supply the

borough with water for fire protection at

fixed rates, and on the increase of the bor-

ough extends its mains and builds additional

fire hydrants at the borough's request, does

not raise an implied contract between the

water company and the borough, excluding

the power of the borough to supply water by

its own plant.—Bethlehem City Water Co.

v. Bethlehem Borough et al., 80 A. R. 984.

Liquidated Damages Which Have Been
Withheld May Not Be Refunded After Part

Payment Is Accepted.—A contract with a

city for the removal of ashes and rubbish

from the streets provided that for each fail-

ure to so remove the sum of $2 might be

deducted by the city engineer from the pay-

ments to the contractors, and that the sum
should be considered as liquidated damages,

and not as a penalty. For many months the

engineer made deductions and the contract-

ors accepted payment, without objection.

This went on for a long time until a new
city administration came in, when the con-

tractors presented claims for the amount de-

ducted, and brought an action therefor.

Held, that, having assented to the deduc-

tions each month, they could not now im-

pugn the decisions of the city engineer, for

the city authorities had a right to believe

that, when the money was accepted, any con-

troversy over the deductions made was final.

—Brockway et al. v. City of Utica (N. Y.),

130 N. Y. S. 1013.

City Not Liable for Damages Unless Side-

walk Obstruction is Two Inches or More in

Height.—In an action for personal injuries

from defect in a sidewalk an instruction

that "unless the obstruction exists two inch-

es in height or depression (in this case it

is height), that unless it exists to that

amount, the sidewalk is reasonably safe, and
if it does exist two inches, then it is a ques-

tion for the jury to determine whether or

not the sidewalk is reasonably safe and fit

for travel, but, if the obstruction is two
inches or less, then there is no dereliction

of duty on the part of the city," was not

obscure, though the word "exists" was used

for the word "exceed."—Baker v. City of

Detroit (Mich.) 132 N. W. R. 702.

Failure to Repair Street Does not Make
Street Superintendent Liable for Damages.

—

The San Diego City Charter gives the board

of public works, subject to ordinances adopt-

ed by the council, control of the streets and

all improvements and repairs thereon, and
authorizes such board to appoint a super-

intendent of streets "whose duty it shall be

to see that the laws, ordinances, orders and
regulations relating to public streets" are

executed, and who shall keep himself in-

formed of the condition of the streets and
report the same to the board. Held, that

failure to repair a street which he was not

directed to repair by ordinance or order

would not make the sureties on the bond of

the superintendent of streets liable for re-

sulting injuries, though he knew of its dan-

gerous condition. Edwards v. Brockway et

al. (Cal.) 117 P. R. 787.

Future Benefits Cannot be Made the Basis

of an Assessment for a Public Improvement.

—To determine the amount of benefits from

a public improvement, the inquiry is, How
much has the improvement added to the fair

market value of the property, as between

willing sellers and buyers, with reference to
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the uses to which it Is reasonably adapted,

and for which it Is plainly available, pros-

pect! as present, by strangers, as

well as by the owner? Bui probabilitie ol

future use, so remote as not to Influence

the price In a present sale, cannol be the

basis of a determination of benefits or value.

Iscoll et al. v. Inhabitants of North-
Mass. I 96 X. E. R. 59.

An Assessment is Assumed Correcl Until

• n Otherwise. An assessment levied by
sewer commission or a town for tin- bene-

iccruing from a sewer must lie deemed
ct, unless the landowners show that the

i triscoll ot al. v. Inhabi-

tants of Northridge (Mass.) 96 N. E. R. 59.

No Appeal From Appraiser's Report.—Un-
der laws providing for assessment of bene-

fits for street improvements, and declaring

that the reports of appraisers shall he con-

clusive on all the parties thereto, no appeal

lies from such reports of the appraisers.

—

Holderman v. Town of North Manchester
(Ind.) 96 X. E. R. 29.

Time Limit of Contract is Applicable Only
to the Parties to the Contract.—Stipulations

in the contract between the municipal author-

ities and the contractors who undertook the

work of construction, providing for penalties

in the event of failure on the part of the

contractors to carry out the terms of their

contract with the municipality, could not be

invoked by the plaintiff in this case, who
was not a party to the contract last re-

ferred to.—Town of Decatur v. Jaudon
i

-. S. E. R. 351.

Compensation For Engineering Service

Noi Affected by Extension of Contract Time
Limit.

—
"Where, having reference to the con-

templated construction of a system of water-
works, a civil engineer made to the munici-
pal authorities of the town proposing to con-

struct the waterworks a written proposition

offering his services in the following lan-

guage : "I will do all the work necessary to

get up a complete set of plans and specifica-

tions for your proposed waterworks ; said

plans and specifications will be such that

you will be able to invite bids on the same ;

and after the contract is awarded from the

bids I will supervise the construction of the

work and see that the same is carried out
according to the plans and specifications

adopted by you. I will make a proposition

to do all the work for the lump sum of

$1,500, this amount to include all expenses
of getting up the plans and specifications

and the supervision of the work after the

same has been contracted"—and this propo-
sition was accepted without additional stipu-

lation or qualification, the engineer could
not recover against the municipality for ad-
ditional services and expenses which were
rendered and incurred by him after the time
fixed in a contract between the municipality
and the contractors who were to construct
the waterworks had expired. His right of
recovery was limited to the lump sum named

in tlh' proposal.—Town of Decatur v. Jaudor
Hla. l 72 S. !•:. R. 351.

The Report of Viewers on an Improvement Ad-
mits of N<> Appeal.

in a decision by Judge Henderson of Su-
perior cmiii of Pennsylvania (46 Pa. Super.
Ct. 502), the right of viewers to assess the

value of damages paid to parties whose prop-
erty was damaged, was affirmed. The ap-
peal was taken on the ground that none
of the appellant's property was "taken. In-

jured or destroyed" but that he was assessed
benefits to pay damages for property which
was damaged. II was not declared that

there was a charge made for damages paid
to others whose property was injured ; but
that there was an allowance of damages to

the amount of $2,200 to two property own-
ers whose land was injured, which amount
was not declared by the viewers to be as-
sessed against the city, and that for this

reason the amount so allowed was included

in the total assessment for the cost of con-
struction.

The record brought up in the case showed
that the amount assessed against the appel-

lant was only his proportion of the actual

cost of the sewer. He gave no statement of

means by which the persons allowed damages
should recover the same. It was assumed
by the court that those having damage
claims would doubtless go to the city for

reimbursement. But the conclusiveness of

the report of viewers on the cost of the

work, showing that the assessed value of

the improvement represented the benefit of

the abutting property owners, allowed no
grounds for the implication that damages
had been included in the assessment. It

was stated that when the report of the view-
ers on an improvement is confirmed, it is

conclusive.

Centralia, Illinois, City Court Sustained.

Judge McBride recently sustained the

Centralia City Court in an opinion which
he handed down in the test case which was
sent first to the Circuit Court, to establish

whether the new court was really legal, ow-
ing to its peculiar geographical location in

two counties.

Judge McBride, in his opinion, says that

courts are for threefold purposes, to try

common law cases, chancery cases and crim-

inal cases, and that the Centralia court

qualifies in all respects except its right to

try criminal cases from Clinton County,
which would be clearly invalid. Because the

local court is unquestionably authorized to

try proper Marion County cases, he feels he
would not be warranted in saying that the

City Court is invalid. In Judge McBride's
opinion it is a matter for the Supreme Court
to construe the law, or for the legislature

to amend the jury act. The petition was
dismissed, and the case will be appealed
to the Supreme Court.



Recent Progress in Good Roads.—New Hampshire Trunk Lines.

Recent Progress in the Good Roads Cause.

(Continued from p. 47o. December number.)

NKW YORK.
The roads of New York are now in charge

of a Department of Highways, the commis-
sioners being C. Gordon Heel, superintendent

of highways ; John A. Bensel, State engi-

neer ; Charles E. Treman, superintendent of

public works, with Charles P. Dillon as sec-

retary.

The first State-aid law was passed in 1898

and put the selection of roads to be im-

proved and the supervision of construction

in the hands of the State engineer. One-half

the expense of constructing such roads was
paid by the State, 35 per cent, by the county
and 15 per cent, by the town or by the prop-

erty benefited, the latter in case they had
petitioned for the road. It was also pro-

vided that after the construction of a road,

all road taxes on the abutting property

should be paid in cash. This law, as amend-
ed from year to year, was in force until the

formation of the State Commission of High-
ways in 190S. A law passed in 1903 author-

ized towns to vote to pay all road taxes in

cash. On such roads and on the roads con-

structed by the State the State paid one-

third of the cost of maintenance. In 1907

this was changed so that the State paid a
graduated proportion of this cast, ranging

from one-half in townships where the valua-

tion was $5,000 per mile of road or less, to

one-third where the valuation was more
than $13,000 per mile. Maintenance of the

highways improved by the State was as-

sumed by the State in 1906, the towns to

pay $50 per mile per year and the State to

pay the remainder from appropriations

made for that purpose. The appointment of

a county engineer was authorized in 1904.

When the number of highways to be im-

proved began to exceed the limits of the

State appropriations available a waiting list

was provided in order of application, and
roads were taken up for improvement in

this order.

The people of the State voted in 1905 for

a bond issue of $50,000,000 for road con-

struction.

January 1, 1909, the new law creating the

Department of Highways and making other

important changes in practice went into ef-

fect, and for the years 1909 and 1910 the

roads were under a commission of three

members appointed by the Governor. Coun-
ty superintendents of roads were permitted
to lie appointed by county boards of super-

visors, and district superintendents to be

appointed by the State commission to act in

counties not appointing them. Town super-

intendents with enlarged powers and duties

were also provided. Labor road taxes were
abolished entirely. State highways on pre-

scribed lines to cover the counties of the

State and to be paid for by the State, and
county highways to be paid for by State,

county and town in proportions heretofore

fixed were provided for. These proportions

were later changed on lines similar to those

distributing the cost of maintenance until

the State paid an average of 65 per cent, of

the cost of construction of county roads.

Maintenance was well provided for with ap-

propriations by the State to be distributed

proportionately to the counties, according to

their needs, as estimated by the commission,
and payment by the towns of $50 per mile

of road.

This law was again changed in July, 1911.

and the highway commission is now com-
posed of the State officials named above, the

State Superintendent of Highways being ap-
pointed by the Governor and the other two
members being such ex-officio. But few of

the details of the law were changed.
Appropriations for construction of roads

under the State aid law have been made as
follows :

Com-
pleted

Year. State. County, mileage.

1898 $50,000 $63,872
1899 50,000 42,876 5
1900 150.0(H) 431,227 35
1901 420,000 1,055,874 20
1902 795,000 1.74S.115 126
1903 600,000 2,198,623 112
1904 1,108,265 2,032,855 15&
1905 50,000 480,000 117
1906 5,000,000 2,101,132 94
1907 3,000,000* 1,952,380 311
1908 3,000,000 1,033,034 809
1909 4,200,000 l,000,000f 181
1910 4,524,783t 1,231,513J §430

Totals... $22,948,048 $15,371,501t 2,398

* Does not include $2,000,000 reappropri-
ated from preceding year.

t Approximate.
I Expended.
§ Includes 77 miles of highway all paid for

by State.



50 MUNICIPAL ENGINEERING

m i: ;• roads under the system
<it payment of road taxes In casta and state

.iiii tor maintenance resulted as follows:

fifties undeu State County
Fear. system. aid. expenditures.

3,696 $34,517 $138,070
Li 6.4:<7 54,057 222,767
1 l*oi 7,521 67,655 269, 994
1902 11,681 102,609 419,491
1903 24.372 272,249 672,734
1904 30.952 393,493 917,^7::
190E 36,100 4s::.:::.:, 1,062.803
1906 38,857 594,591 1,206,462

48,190 721,849 1, SSI, 041
1908 .". 4 . 7 4 .", 1,062,674 1.757,583

79,646 1.441. 751 11.526,612
1910 79,646 1,591,911 4.673,961

* In 1909 all the roads not improved under
State aid were included in the system of
maintenance theretofore in force in the
towns collecting road taxes in cash.

In 1907 the total amounts extended for

maintenance of highways in towns operating

under the cash tax system, with State aid

aintenance, were as follows :

aid $721,849 32
Raised by towns for highways.. 1,881,041 52
Bridge and miscellaneous 886.507 34
Extraordinary repairs 57,627 11
Compensation of town highway

commissioners 263,236 04

Total $3,810,321 33

This amount took care of 48,190 miles of

highway and the maintenance cost was there-

fore $79.07 a mile. These highways are the

ordinary roads, not those improved by the

State.

In 1907 the expenditures for the main-
tenance of all the highways in the State

which had not been improved under State

aid were as follows :

Highway taxes $2,526,612 39
aid 1,441,751 20

Balance from 190S 197,012 10
Bridge taxes 749,882 24
Machinery taxe:; 203,845 26
Miscellaneous taxes 3^2,142 27
Town superintendents* salaries. 504,562 63
Supervisors' and town clerks'
pay 93,327 99

Total $6,109,136 08

The amount actually expended was less

than this sum by the unexpended balance,

which seems to have been $1,049,262.74.

This includes macadamizing of 2,318 miles,

graveling of 8,177 miles and shaping and
crowning of 53,621 miles. As there are

79,646 miles in all, the actually expended
average cost of maintenance per mile was
$63.53.

In 1910 the funds for the maintenance of

town roads, being all the roads in the state

not improved under state aid, were as fol-

lows :

Highwav taxes $4,673,961.69
State aid 1,591,911.72
Balance from 1909 1,049,262.74
Bridge taxes 261,553.15

Inery taxes 602,603.97
Town highwav commissioners'

salaries 581,652.07
Supervisors' and town clerks'
pay 112.685.89

Laying out and altering high-
ways 8,804.29

Total $8,882,455.52

.\> there are 79,646 miles of these high-
ways, the average cost of maintenance per
miles Is $104.84, after deducting 3532,181.91
balance remaining unexpended at the close

of the year.

The first expenditures directly by the state

for repair of roads built under state aid
wen- made from the appropriation of $1,500.-

000 for thai purpose in 1909, when $900. 00o

was spent In resurfacing about 200 miles of

completed roads and about $600,000 in main-
taining the other 1,600 miles. For 1910 the

appropriation was $1,800,000, of which $725.-
000 was expended in resurfacing and about
$1,000,000 in repairs, patrol system and oil-

ing of about 2.200 miles, the oiling being
confined to 1,010 miles, at a cost of about
$3 50,000. The appropriation recomemended
by the commission for 1911 was about $1,300.

-

000, less being required for constant mainte-
nance, although the mileage of roads was
increased about 500. In resurfacing con-
tracts were let during 1909 and 1910 for the

following materials:

Miles.
Asphalt macadam 71. .7
Tarvia 0.99
Yitovia 7.02
Amiesite 1.00
Rock asphalt 1.45
Brick 9.50
Plain macadam 88.50
Gravel 3.15
Surface treatment 4.33

Total 1S7.21

Patrolling 2,200 miles of highway ccst

about $106 a mile, supervision cost $2 4.."".

inspectors and superintendents $12.50, office

charges $1.50, making total cost of super-

vision $3S.50 a mile, of which about half is

chargeable to the patrol system, making it

cost $12 5 a mile in all.

The total mileage of town roads being 79,-

646, and of improved state and county roads
2,398, the total mileage of roads in the state

is s2.044, unless there is some duplication

in these reports.

Roads constructed in 1910 averaged in cost

about $11,430 per mile for bituminous ma-
cadam, $10,000 for water-bound macadam.
$15,840 for grave], $25,300 for brick, and
$2,000 for earth.

County boards of supervisors have charsre

of the county and town work, with the county
and town superintendents, required by the

latest road laws, as executive officers. An-
nual reports are required from each office

to the one above and from the county to the

state highway department. The following

will serve to show the activity in the coun-
ties which has been developed through

state work.

Cayuga county has 1.4 82 miles of road out-

side of incorporated cities and villages, of

which 914 are of natural soil graded and
drained as needed ; about 340 are of gravel,

of which about 40 miles in small sections

were improved in 1911 at a cost of about

$450 a mile; 43 miles are of broken stone

water-bound macadam, afterwards oiled : 1

9
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are of bituminous macadam, of which 14

mill's were Improved In 1911 al a coal of

about |12,000 a mile; and 26 are of broken

stone macadam laid b; I svn road men with-

out roller, aboul 5 miles laid In 1911 in

small sections al a cosl of aboul $1,500 a

ii i i !<•. < > m' bituminous macadam road 2.4

miles long was built in 1911 entirely at state

expi nse, 1 6 and 26 Feet wide and 6 in

thick, within the Auburn city limits; one 9.1

miles long, 14 feet wide, 6 inches thick, was
built at a cost of (101,000, and paid for 50

per cent by the state, 35 per cent by the

county and 15 per cent by the towns; an-

other 5.3 miles long-, cost $67,000 with some
extras and was paid for, 54 per cent by the

state. 35 per cent by the county and 11 per

cent by the towns. Town road work is paid

for, 33 to 4S per cent by the state, accord-

ing1 to the valuation schedule mentioned
above, and the balance by the towns. The
work for 1912 includes two bituminous ma-
cadam roads aggregating 5 miles, to be built

by the state and paid for by state, county
and towns and county work under appropria-

tions probably not less than those for 1911,

which were as follows ;

Highway taxes §40.441.04
State aid 23,852.5'
Bridge taxes 5,7 , 4.00
Road machinery taxes 2,739.61
Miscellaneous road repairs 9.141.77

Total J81.948.99

Essex county has i;264 miles of material

soil roads, 100 miles of gravel, 19 miles of

broken stone macadam, 2 2 miles of bitu-

minous macadam and 1,200 feet of brick

roads. Two bituminous macadam roads, built

by the state and paid for by state, county
and towns, are under construction, each C

miles long, 16 feet wide and 6 inches thick.

one costing $56,981.51 and the other $77.-

651.09. It is estimated that 25 miles of -

road will be built in the county in 1912.

Jefferson county had 500 miles of graded
and drained roads, to which it added 100

miles in 1911 at a cost of $10,000; 100 miles

of gravel roads, which was lengthened 20

miles at a cost of $14,000 ; 100 miles of

broken stone macadam, increased in 1911 by
15 miles at a cost of $18,000; 55 miles of

oiled roads ; and 45 miles Of bitumin jus

macadam, stone bottom and asphaltic top,

to which IS miles was added in 1911 at a

cost of about $200,000. Of the latter, two
roads were constructed by the state, each 16

feet width and 7 inches depth of stone, one
3.24 miles long, costing $30,978, and one 5.25

miles long, costing $52,427.51. Two other

roads, built by the state and paid for 50 per
cent by the state, 35 per cent by the county
and 15 per cent by the towns, were 14 feet

wide and 7 inches deep ; one was 5.37 miles

long and cost $54,120. and another was 4.56

miles long and cost $49,917.

Niagara county has it:; 4 miles of road,

exclusive of city and village streets, and 21

miles on an Indian reservation. Of these.

aboul 47.". miles are graded earth roads, (0
miles are water-bound m icadam and 6 miles
at.- bituminous macadam built by the state
and paid to,- 50 per cent h te< 35

enl by the county and i:, per cent by
the towns, at an a

mile. Th.,,. are 60 to 70 miles of r

built by town officials as funds warranted
at an average est of about $2,000 a mile,
9 to 10 feet wide and 6 inches deep, of
crushed local field stone. The county has
-'•_ miles of brick road 16 feet wide, with
16 feet of earth road alongside, costing $54.-
800. The county spends about $80,000 a
year on the earth or town roads.
The county superintendent of highways of

Monroe county, in which the city of Roches-
ter is situated, has published an elaborate
tabular report of the work in that county
in 1911. This county has the largest value
of farm products of any county but one in
the United States, and consequently pays spe-
cial attention to its roads. Of the 1,367.68
miles of road in the county 800.86 have been
improved by the state at an average cost of
about $6,800 a mile, half paid by the stare.
about 35 per cent by the county and about
15 per cent by the towns, and 6.86 miles
built wholly by the state at a cost of $85,-
000. The county has built 4.72 miles of I

costing $10,125 a mile, paid for about two-
thirds by the county and one-third by the
towns. Towns have spent large sums of
money each year on their roads, $168,859 in
1911, for example, and the result is shown
in the following table of condition of roads
in the county ;

Miles.
State and state-county roads 20Town macadam
Town gravel \\\ 46415Town cinders ^.7m

Total of improved roads 967.46
Earth roads shaped and crowned... 256)71
Earth roads 143.71

Total roads in county . 1.367.6S

The variety of surfaces on the roads in

Monroe county is shown by the following
table

:

Miles.
Plain macadam 8.687
Macadam oiled, hot or cold 97.174
Macadam with glutrin 4.626
Macadam with granulated calcium

chloride 24.451
Macadam with glutrin and feldspar. . 0.630
Rocmac macadam 0.750
Bituminous macadam asphalt, penetra-

tion method 48.234
Bituminous macadam, tarvia 0.995
Bituminous macadam, vitovia _

Bituminous macadam, amieslte 0.740
Kentucky rock asphalt, Wadsworth... 5.72a
Sheet asphalt, mixing method 0.870
Concrete cube pavement 1.030
Vitrified clay cube pavement 0.250
Vitrified brick, concrete base and edg-

ing 1.840
Sheet asphalt, concrete base, steel rein-

forcement 2.76

The average age of the state roads in

Monroe county is 6.1 years and the average



MUNICIPAL ENGINEERING

ear t'"r maintenance baa

>si of maintenance of the

county road has 88 per mile per year.

Yates county has 7:'." miles of road of

which 4 miles

bituminous macadam state road. Of this

miles was built In 1911 at a cost of

$37.0"". About 20 miles of bituminous ma-

ul will be built by the state in 1912.

Ther are no county roads.

The population of New York is 9.113.614

and Is Increasing about 25 per cent per

- 61 counties vary in population

from 4,000 to 529,000, not including Kings

and New York counties.

NORTH CAROLINA.

The roads of North Carolina are looked

after l>y Joseph Pratt, state geologist, and

W. L. Spoon, highway engineer, of the Geo-

1 and Economic Survey. No state aid

g . en to road building except the advice

by these officials, for which department work

SO was appropriated for 1910 and $5,000

for 1911.

There are 46.S50 miles of road in the

of which 3.9r.ti..". have been improved.

Of these improved roads 967 miles are ma-
cadam in 25 counties. 14 5.5 miles bavins

been constructed in 1910; 1,528 miles are

gravel in 12 counties. 269 miles having: been

constructed in 1910; 1,445.5 miles are sand-

clay in 34 counties. 438.5 miles having: been

constructed in 1910; 17 miles of asphalt ma-
cadam in two counties. There are thus

2,512 miles of road improved with stone.

gravel or bituminous macadam ; 3,956.5 miles

improved by special preparation with mate-

rial brought in. In 1910 814 miles were

improved by grading and crowning.

Twenty-four counties have sold $1,888,000

of bonds for road improvement ; 68 counties

have levied special county or township taxes

for roads, amounting to $829,898 in 1910.

about three-fourths to be expended by coun-

ties and one-fourth by townships; 31 coun-

ties have appropriated a part of the poll tax ;

68 counties enforce a labor tax, averaging:

about 5 days per year per man ; 39 counties

use convicts in road construction and rerjair.

averaging 1,364 men during the year, and
33 counties lease their convicts to other coun-

ties. Guilford and Mecklenburg counties are

especially active in road improvement. About

50 counties expect to do more or less im-

provement next year, but the reported appro-

priation of $4,500,000 for the work seems to

be exaggerated. Sand-clay roads cost from 2.7

to 9 cents per square yard, or $190 to $760

per mile of road, 12 to 20 feet wide.

The county roads are in charge of boards

of county commissioners of three each, except-

ing Montgomery county's five. The town-

ship roads are in the hands of the board of

supervisors, made up of the justices of the

peace, who appoint a road supervisor for

each district into which they divide the

township.

North Carolina has a population of 2.206.-

L'sT, which is Increasing over l 5 per cent per

decade, its 98 counties vary in population
from 4,000 to 67

NORTH DAKOTA.

North Dakota requires an amendment to

the state constitution before state aid can
be granted in the construction of roads. The
necessary concurrent resolution was passed
by the legislature in 1911, and if the program
is followed exactly state aid laws can be
passed in 1915.

A law was also passed permitting county
commissioners to appoint county superintend-
ents of highways and their deputies, and five

such officers have already been appointed.

License fees on automobiles, which will prob-
ably bring in $18,000 a year, were also im-
posed for the benefit of the highways in the

counties in which the applications originate.

Under the regular road laws the township
supervisors divide their townships into dis-

tricts, with a road overseer elected in each
district. In the counties with county high-

way superintendents his deputies take the

place of these overseers. In counties with-

out township organizations the countv com-
missioners act as the highway board and
appoint the road supervisors for the dis-

tricts into which they divide the countv.

Maintenance funds for highways are ob-

tained from poll tax of $1.50, property tax

by county of 1 to 5 mills per dollar, pay-

able in cash or in labor at $1.50 to $2 a

day ; property tax by township not to exceed

8 mills per dollar, payable likewise : auto-

mobile and motor-cycle licenses.

A good-roads experiment station with con-

vict labor at Bismark was authorized in 1909.

but no special appropriation was made to

maintain it.

T. R. Atkinson is state engineer.

It is reported that there are 59,332 miles

of road in the state, of which but 212 miles

are improved.

North Dakota has a pppulation of 577.-

056, which is increasing at the rate of 80

per cent per decade, and its 49 counties

vary in population from 4,000 to 34,000.

OHIO.

The state aid law' in Ohio , was first

passed in 1904 and has been improved from
year to year. It provides that the highway
commissioner and his three deputies shall,

from information furnished them by the

county commissioners of the various coun-

ties, classify the roads of the state and select

roads which shall be known as inter-countv

highways or main roads of the counties.

These inter-county roads shall be the first to

be constructed by state aid. After these

have been constructed other roads shall be

selected and built as state aid roads. .Where
these roads have been improved heretofore

in whole or in part, such roads or parts shall

be considered state highways and shall be

improved or cared for by the state as pro-

vided by law.
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in construction the costs and expenses are
finally « i i\ i< i<

•« 1 as Follows: State 50 per cent,

county 26 per cent, township IE per cent and
the abutting propertj 10 i"'i cent.

in maintenance and repair the costs and
expenses are to be borne as follows: State

county 50 and the township 25 per cent.

a recent countj road Imprpvement law
directs the county commissioners t" aDoor-
tlon the cosl and expenses within tin- fol-

lowing limits: County not loss than :;:. per

ct at inn- more than << i- i cent, township no1

less than 25 i" r cent nor more than 4a per

cent. laa. is and lots lying within one mile

of the improvement nol less than 20 per cent

nor more than 35 per rent. This law socnis

to be satisfactory where it has been tried.

Another law enacted in 1900 has been auite

popular in some parts of the state, but is

losing favor. It divides t lie cost and expenses
as follows: Township not less than 50 tier

cent nor more than 66 2-3 per cent and the

lands bing within one mile of road not less

than 33 1-3 per cent nor more than 50 per

cent.

The state highways are in charge of the
state highway commissioner, James R. Mar-
ker, Columbus. Local roads are in charge
of boards of county commissioners of three

members each and a county engineer or sur-

veyor ; and township trustees with one or

more road superintendents for each town-
ship.

The amount of aid given since 1904 ur> to

1911 was $1,862,410.49 and the amount appro-
priated for 1911 was $600,365.91'.

Of the 88,861 miles of road in the state

24.106 miles had been improved January 1,

1911: 199 miles under state aid law. The
improved roads are 14,188 of gravel, 9,687

of macadam and 231 of brick. In 1910 the

roads improved under state aid amounted to

72.87 miles, of which 0.38 mile was gravel.

38.08 miles were macadam, 21.25 miles brick.

3 miles macadam with asphaltic surface. 7.67

miles macadam treated with tar by the pene-
tration method, 1 mile of gravel with tar

penetration method and 1.49 miles Portland
cement concrete.

In 1911 contracts were entered into as fol-

lows: Water-bound macadam, 35.33 miles:

bituminated concrete, 1.25 miles; brick, 11.54

miles ; total, 60.88 miles. On account of the
lateness of the appropriation for state aid

—

June 14th—there were about 30 miles of

road carried over for early letting in 1912.

The 1905 appropriation was $10,000; those
for 1906 and 1907 were $150,000 each, and
since then they have increased each year
from $440,000 in 190S. The amount spent
by the state for repairs has not been far
either way from $250,000 a year since 1908
and the increase in expenditure has been in

the amounts appropriated for construction.
Prior to 1911 Cuyahoga county had con-

structed 212.54 miles of improved roads. Of
this mileage 3.77 miles were of gravel, aver-
aging $6,561 per mile ; 7.22 miles were ma-

cadam, averaging $23,754 per mile;
miles were of bituminous macadam, averag-
ing $13,062 per mile; 177.42 miles wore of

brick, averaging $20,608 per mile, and :;.::

miles were asphalt, averaging (37.932 per
mile", in 1911 21.1 miles of brick pavement
were laid, at an average cosl of $17,072 a
mile. Cuyahoga county has not applied for

state aid and the county pays 75 per cent of

the cost of the roads built by it, the town-
ship pays 10 per cent and th< property bene-

Hted pays L5 per cent. The estimated cost of

roads built in 1911 is $1,252,360, which rep-

resents about 60 miles of work, averaging
a little less than $21,000 a mile.

Meigs county built 5 miles of brick road
prior to 1911 and built 1 mile in 1911. 12

feet wide, at a cost of $11,465, the cost being:

distributed under the state aid law.

Some counties have been issuing bonds to

increase the amount of construction and will

reduce the amount of work proposed for next

year, but in most counties the outlook is for

much new construction. A notable feature

of the good roads development in Ohio is the

large mileage of brick and other hard pave-

ments, in which this state takes the lead.

Ohio has a population of 4.767,121, which
is increasing nearly 15 per cent a year, and
its 88 counties range in population from 13.-

000 to 637.000.

The Trunk lAae Highways of New Hampshire.

The plan of highway development in New
Hampshire includes three main trunk line

roads extending in a north and south direc-

tion through the state. The western route

follows along through the farm land district

of the Connecticut river, passing through the

larger summer resort colonies. The central

road, known as the Merrimac Valley boule-

vard, passes through the manufacturing dis-

trict of the state. Leaving Massachusetts

at Lowell, the road follows the banks of the

Merrimac river through Nashua, the second

largest city in the state. Here the manu-
facture of cotton cloth is the city's greatest

industry. From Nashua, Manchester, the

most prosperous city in the state, standing

fifth in the manufacture of shoes in the

United States. Concord, the capital, is the

next city of importance. From Concord the

way passes through Franklin, Tilton and
Laconia to Lake Winnipesaukee, a popular

place for summer residents. From thence it

passes through a. region noted for its sum-
mer camps maintained by different schools

and colleges, to Bretton Woods.
Although there is only a little seacoast

in New Hampshire, the third or eastern

trunk line has been laid out to include this

short shore. This route includes Newbury-
port with its broad, sandy beaches ; Rye with
its more rugged coast line, and Portsmouth,

one of the oldest seaports in New England.
At the northern end of the eastern route

some mountainous country, with shelf-like

roads along the cliffs, is experienced.
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T\:. _ - trunk

is well as to the towns
through which ss has been in

roun< about fl, ,000. Not only

n rebuilt, bul often en-

tirely ih-v. away
with ror Insl

the Lafayette road from Profile Notch to

-. which was laid out and con-

structed through dense woods. The in!

of tlie people in this ~" d roads rfiovement

lias been awakening gradually since the in-

auguration of the plan for the three trunk

rentes.

By July. 1912, the three trunk lines through

the state will be practically compli te, and the

tourist will then be assured of good i

for all time, as nearly all the money re< •

from motor tines and licenses, amounting -to

- u. is in the future to be expended
for the maintenance of these three trunk

The F*est-0-I4te Buildins: Failure.

Bt D. M. Avey. Indianapolis.

The sudden collapse on December 6 of a

•te building being constructed for the
- Co., Indianapolis. Ind.. caused

the death of nine* men and the more or less

s injury of 18 others. The buildine.

which was being built as an additional fac-

tory for the Prest-O-Lite Co., was nearine:

completion, three stories and the roof having
finished and the parapet wall around

the roof was being poured at the time of the

colla;

The building was of monolithic concrete

reinforced in a manner similar to the "mush-
room"' system ; that is, with flat floor slabs

supported upon the columns without beams
and girders. It is true, however, that the

system was not the Turner "mushroom" sys-

tem, which has come into such wide and safe

Herbert W. Foltz of Indianapolis pre-
' the plans, which in the original called

for only two stories. An additional storv

added to the plans and a new design
- made later, but the building permit

1 for only two stories. Hugh Baker.
Indianapolis, designed the reinforcing and
his plans were checked by the Chicago office

of O n-y J. Dean, who furnished the rein-

forcing. The construction was not saDerin-

tenderl by Mr. Baker. Wolf & Ewing. In-

dianapolis, were the contractors.

The plans as revised called for a three-

building, reinforced after the manner
noted, and 70 by SS feet in dimen-

sions. The panel length, i. e., the distance

between columns, was about 22 feet, the two
interior rows of columns being placed about
_'", f' et center to center. The floors were

gned for 250 lbs.. 250 lbs. and 150 lbs.,

and the roof for 125 lbs., respectively.

The collapse took place shortly after the

noon hour, when the workmen had returned

to their posts. There were at the time be-

50 men on the structure, some

hom weir carried down with the fall-

ing roof and escaped with slight or no in-

jury. The action of the fall was almost

Instantaneous, one workman describing it as

seen from the third door as a wave swi •

from the rear central portion '>f the build-

ing and carrying the columns transverselv

in the direction of tlie wave. Two workmen
risoned alive male;' the debris, which

II. PRESTO-LITE BUILDING FAILURE.
Two Columns at the S. E. Corner.

was held from them by the area action of

the masses of broken concrete and reinforc-

ing. They were rescued after several hours

of effort. The character of the debris made
tlie rescue and recovery of the bodies verv

difficult. The reinforcing rods had in most
been partially or entirely pulled from

the concrete, and were tangled in with the

masses of the latter in such a manner as

to make the use of picks or shovels impos-
sible. The oxyacetelyne flame proved the

solution of the problem and tlie twist d masses
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.it' steel were cul through and removed by
iis use. The rescue work was continued

IgllOUl tli<' night bj the aid of "l'n

Lite" automobile lamps placed around and
in the vicinity of the work. Photograph l

shows the debris at 40 minutes after the

collapse,

The condition of the debris Indicates be-

I
a doubt thai the failure was caused

l>y a collapse of the floor slab of the third

floor or roof, causing the other Uncus to be

carried down, in every case the columns
were found to indicate by their freedom from
buckling or other signs that they had not

caused the collapse. The condition of the

fallen columns, the direction in which thev

had been thrown, and the location of the

masses of debris indicate that the collarjse.

took place alter the following- manner:
The third floor or a roof slab near the

iiniii inward, snapping it off al the

The second photogra] h shows this portion

with the Boutheasl corner column shown
broken off toward the interior and the nex(

column thrown outward and the top broken

and fallen Into the alley. The condition of

the reinforcing rods In this case, as was
qui):e generally noted. Indicated thai the con-

crete above the second floor was verv

n." In no case was a sheared or

broken rod noted in the material which came
from above the second floor, I

ing been pulled clear from the concrete.

The cause of the failure has not as yet

been determined, though various theories

have been stated by those who have exam-

ined the wrecked building. No definite state-

ment has been made regarding the length of

time allowed between pouring the concrete

and "pulling the forms." There is, how-

\t^M i ^H Witj i

• - * ^m
> \ i
Jt»8 3rJ*lft

1 i<fiT4Hi)Hs^^ftfl

I. PRESTO-LITE BUILDINC FAILURE.
View of North West Corner.

southeast corner of the building fell ver-

tically, carrying the second lloor with it. as

is indicated by the fact that the reinforce-

ment of the first row of interior columns in

this portion was bent downward equally on
all sides, leaving the columns vertical. The
portion to the north of this point of first

failure then swept to the north and west,

carrying the interior columns and floors with

it and pulling the northernmost panel inward
and towards the west. That portion to the

south of the point of first failure folded

downward as if hinged to the south row of

columns, knocking the latter outward and
in two cases throwing the third floor portion

of columns against an adjacent building.

This hinging action was also apparently com-
bined with a rotating action toward the

west, which drew the southeast corner col-

ever, no doubt that the concrete in the third

floor columns and all material above was
very "green." The masses of concrete which
fell from above the second floor had crum-
bled and broken some of it to the fineness

of the aggregate ; and even the third floor

columns (which were yet encased in their

forms) could be crumbled and broken bv a

slight kick. Some samples of concrete which

came from the third floor were laid awav
and given an opportunity to come to a set.

but after four or five days they were soft

and crumbled easily.

An investigation is being made at the

present time under the direction of the coro-

ner, but from the character of the testimonv

reported up to the present time it is doubt-

ful if a definite conclusion as to the cause

of the failure will be reached.
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Iowa IssociatioD of Cement Users.

The program of the Iowa Association of

Cement Users for its convention at Sioux
City, ia,, January 10-12, is not yet com-

ae of the speakers and sub-

follows :

Iowa Highway Commission Engineer T. IT.

MacDonald, on "Recent Types in Concrete
lvert Construction"; Director

Engineering Experiment Station A. Marston.
'Failures of Drain Tile and Their Pre-

vention" ; P. P. Comoli, contractor, on "Con-
struction of Cement Plaster Houses" : Chas.
E. Sims. "The Use of Cement Drain Tile in

Iowa."
There will be papers also on the manu-

facture of cement tile, the requisites of good
sand and gravel, cement paving, and other

Technical Associations.

Dr. Louis Livingston Seaman, major-sur-
geon First I". S. \". Engineers, addressed
the 306th meeting of the New York Elee-
trical Society, held on December 12, on the

A Scientific Hunting Expedition
in Central Africa, with special references to
the Tsetse Fly and ping Sickn<

The regular monthly meeting of the Ameri-
etj of Engineer Draftsmen was held

in the Engineering Societies building, 29 West
Thirty-ninth street. New York, on Thursday.
December 21, at 8 : 1 5 p. m. C. M. Shisr-

ley, M. E.. of Columbus, Ohio, read a paper
on "Patent Office Drawings," and William
If. Chorlton, B. S., C. E., of the American
Bridge Company (designing department*.
spoke on "Bridge Drafting from the Engi-

Point of View."
At a meeting of the New England Water

Works Association, held in Boston on Decem-
ber 13. William H. Walker, professor of

chemical engine' riniz. Massachusetts Insti-

tute of Technology, presented a paper on
"An Investigation of the Relative Life of

Iron and Steel Pipe ;,s Pound in Actual Ser-

vice." The discussion of the paper was led

by F. X. Speller, metallurgical engineer.

Pittsburg. Pa.

At the Twentieth National Irrigation Con-

gress, held in Chicago on December 5-9. the
following officers were lected for the suc-
ceeding year: Senator Francis G. Newlands
of Nevada, president; R. Insinger, Spokane.
Wash., first vice-president ; Dr. E. McQueen
Gray, Albuquerque, N. M., foreign secretary:

Arthur Hooker. Spokane, Wash., secretary.

At the thirty-sixth annual meeting of the

New Jersey Sanitary Association, held at

Lakewood, N. J.,, the following officers were
elected : President, John B. Smith of New
Brunswick: first vice-president, Morris R.

Sherrerd, Newark ; secretary, Dr. James A.

Exton of Arlington ; treasurer. George T.

Olcott, East Orange.
Two hundred members of the Engineers'

Society of Western Pennsylvania were guests

at the Cambria Steel Company. Johnstown.

Pa., November 25, making an inspection

of the works. They were accompanied by

a group of 25 Cambria Steel officials, headed
by President Charles S. Price. The inspec-

tion tour was made over the interworks

railway, three gondo'.a cars being provided.

The tour included the air compressor house,

blowing engine house, machine shop and the

mills during the forenoon. Short addresses

were made by President Charles S. Price of

the Cambria Steel Company, President Wal-
ter Riddle of the Engineers' Society, and
Superintendent H. C. Welle of the Cambria
company.
At the December meeting of the Society

of Engineers of Eastern New York, held in

Albany. X. V.. December 13, John C. Moore
of the New York State Conservation Com-
mission gave an address on "What the

State of New York Is Doing for the Con-
servation of Its Natural ftesoi,

The third annual dinner of the General
Contractors' Association, held at the Hotel

Knickerbocker, New York, December 7, was
attended by over 200 members and their

guests. The speakers for the evening were
John F. O'Uourke, Hon. Douglas Mathewson.
Nelson P. Lewis, chief engineer of the Board
of Estimate and Apportionment of New York
City : Kingsley L. Martin, vice-president of

the Foundation Company and formerly chief

engineer and commissioner of bridges of

New York City, and J. Waldo Smith, chief
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engineer of the New York Board of Water
Supply.

The annua] convention of the National
Association toi Preventing Pollution of Riv-
era and Waterways was held at Johns Hoo-
kins University on December 13. The object
of the association Is to create public senti-

ment t<> such an extent that laws will be

passed by all the states compelling com-
munities to properly purify their sewage
before discharging it Into streams or other

waterways; also to secure the aid of the

United states government by the creation of

a board to assist in adjusting interstate sani-

tary matters. Among the speakers and the

subjects presented were the following: Dr.

William H. Welch of Baltimore, on "The
Sewerage Question from a Medical Stand-

point" ; John D. Watson of Birmingham.
Eng.. on "Sewerage with Reference to Euro-

pean Conditions" ; H. de B. Parsons of New
York, on "The Sewerage Status in the United
States" ; Prof. C. E. A. Winslow of New
York, on "Practical Possibilities in the Puri-

fication of Municipal Sewage."
The seventh annual convention of the

American Civic Association was held at the

New Willard Hotel. Washington, D. C, on
December 13, 14 and 15. Among the papers

presented were the following : "The Busi-

ness Side of City Planning," by Arnold
W. Brunner, New York City ; "Modern
Street Lighting," by C. L. Eshelman, Cleve-

land, O. ; "The Smoke Problem," by Thomas
E. Donnelley, Chicago, 111. ; "Progress in

Municipal Shade Control," by William Solo-

taroff, East Orange, N. J.

Calendar of Technical Meetings.

Pacific Northwest Society of Engineers

—

Annual meeting, Seattle, Wash., January 6.

Joseph Jacobs, secretary, 803 Central build-
ing, Seattle, Wash.
American Society of Engineering Contract-

ors—Annual meeting, New York City, Janu-
ary 9. J. R. Wemlinger, secretary, 13 Park
row, New York City.

Michigan Engineering Society — Annual
meeting, Lansing. Mich., January 9-11. Alba
L. Holmes, secretary, 574 Wealthy avenue.
Grand Rapids, Mich.

Engineers* Society of Western Pennsylva-
nia—Annual meeting, Pittsburg, Pa.. Janu-
ary 18. Elmer K. Hiles, secretary, 2811 Oli-
ver building, Pittsburg, Pa.
American Society of Civil Engineers—An-

nual meeting, New York City, January 17-18.
Chas. Warren Hunt, secretary, 2 20 West
Fifty-seventh street, New York City.

American Society of Heating and Venti-
lating Engineers—Annual meeting at New
York City, January 23-2 5. Secretary. W. W.
Macon, 29 West Thirty-ninth street. New-
York City.

Ohio Engineering Society—Annual meet-
ing, Cleveland, O., January 24-26. Clyde J.
Knisely, secretary, New Philadelphia.
Second Annual New York Cement Show

—

Madison Square Garden, January 29-Febru-
ary 3^ J. P. Beck, general manager Cement
Products Exhibition Co., 72 West Adams
street, Chicago, 111.

Fifth Annual Chicago Cement Show—Coli-

seum. February 21-28. .1. I'. Beck, genera]
manager Cement Products Exhibition Co..
7.' West Adams street, Chicago, in.

First Clay Products Exposition Coliseum.
Chicago, 111.. March 7-12. International
Brick and Clay Products Exposition Co.. 813
Chamber or Commerce building, Chicago, in.

First Annual Kansas ('it-. Cement Show—Convention Mali. March 14-21. .). r. Beck,
general manager Cement Products Exhibi-
tion Co.. 72 West Adams street, Chicago, 111.

Technology and Industrial Efficiency.

In. liana Kngineering Society — Annual
meeting, Indianapolis, January 25-27. Chas.
Brossmann, secretary, Indianapolis.

Association for Standardizing Paving
Specifications—Annual meeting. New Or-
leans, La., January 8-12. J. B. Hittell. secre-

tary, Chicago.

Under the title, "Technology and Indus-
trial Efficiency," the proceeding of the Con-
gress of Technology, held in Boston last

April at the Massachusetts Institute of Tech-
nology, have been published in a volume of

about 500 pages. Some 70 papers are in-

cluded, and these form together a valuable
and up-to-date record of the present state of

industrial science, and a presentation of some
of its problems and probable solutions. The
six sections into which the congress was
divided are represented by papers on "Sci-

entific Investigation and Control of Indus-
trial Processes" ; "Technological Education
in Its Relations to Industrial Development" :

"Administration and Management" ; "Recent
Industrial Development" ; "Public Health and
Sanitation" ; "Architecture."

Addresses to Engineering Students.

Waddell and Harrington, consulting engi-

neers, Kansas City, Mo., have published a
book called "Addresses to Engineering Stu-
dents." It includes a carefully srelected num-
ber of addresses delivered on various occa-
sions by prominent engineers to engineer-
ing students.

The authors state as their reason for issu-

ing- the book the following facts :

First : Most students who enter technical
schools have no adequate idea of the stand-
ing of the engineering profession nor of its
importance to the world ; and the alreadv
excessive demands upon the instructor's time
make it very difficult for him to impart much
information along these lines.

Second : As a rule, mainly because of
the excessively large classes that engineer-
ing professors have to teach, students are
not given sufficient friendly advice concerning-
how to make the most of their course of
instruction, and are not taught how to study
to best advantage.
Third : For the same reason, students

usually are not taught enough about ethical
.natters for their guidance both at colleere
and in practical life afterwards.

Fourth : With a few notable exceptions.
students generally are not instructed at all
adequately in good, sound, forcible, engineer-
ing English.

A complete review will be published in
these pages at a later date.
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1 1< imii ;ii Behools.

I >r. Arthur H. Koelker, formerly associate
of physiological chemistry at

Johns napkins University, was poisoned to

deatb by fumes of hydrocyanic add, in the
Harriinan Research Laboratory of the Roose-
velt Hospital, New York City, mi D
Raymond C. Benner of the department of

chemistry "f the Dnlverslty of Arizona has
becoi ted with Prof. R, K. Duncan
of the University of Pittsburg, at which
place he will make a study of the si

problem.
George Davidson, professor of geography

at the University of California, ami for a
number of years in i the work of the

Unite 3 i and Geodetic Survev on
tin- Pacll died in California on

Professor Davidson was born
ia England in 1825, coming to this country
in 1832. II*- was educated in Philadelphia
and entered the service of the Coast Survev
in 1^4". He was an honorary member of the

ety <>!' <'ivil Engineers.
I:. J. Young of the North Chicago works

of the Illinois Steel Company, who is a mem-
ber of the Committee on Safety Devices of

the I'nited States Steel Corporation, gave
a lecture before tin- students and facultv of

the College of Engineering of the University
of Illinois on December 13. in which he de-

scribed a large number of devices for pro-

tecting workmen against accident in steel

nulls. His lecture was illustrated with lan-

tern slides of devices in actual use.

Professor D. YV. Osborn of the Geological
Survey of the University of Oklahoma has
been appointed director of the Oklahoma
Geological Survey to succeed Chas. M. Gould.
who has resigned to enter private work.

Mr. Clarence T. Johnston has resigned as
vice-president of the AW H. !:os-erans Engi-

ing Co., Chicago, and will hereafter de-

vote Ins entire time to work coming under
his supervision ssor of engineering
at the University of Michigan. He gradu-
ated from the University of Michigan in 1895
and was afterward engaged in irrigation in

Wyoming. He was at one time state engi-

neer of Wyoming.
"Tests of a Suction Gas Producer." bv

<
'. M. Garland and A. P. Kratz. is issued as
Bulletin Xo. 50 of the Engineering Experi-

Station of the University of Illinois.

This bulletin gives th<- results oi 25 tests

on a small suction gas producer, for
the purpose of obtaining data on the effi-

• liability and operation of suction
producers of small size, using anthracite as
a fuel. The theory of gas producers is dis-

l at some length. The conclusion is

reached that a producer of the above tvne
is a practical piece of apparatus for a class

of work not requiring close regulation: also

that the percentage of C02 in the gas can
vary within wide limits without affecting the
efficiency of operation. A very complete set

of forms for reporting tests has been drawn

up. ami thi is for calcultlng the trials

li i\ e b( n dedi

Civil Service Examinations.

rii'- U. s. civil Service Commission will

hold examinations at the usual places as fol-

lows :

January ::. Specialist in rural engineering.
Office Of Experiment Station. 1 >epartinent ol

Agriculture, Washington, i). c. at salaries
of from $1,500 to $1,80(1 per annum.
January :;. Senior highway engineer, office

of Public lioads. at salaries of from $2,000
io $3,400 per annum.
January in. Assistant Superintendent of

Construction of Lifeboats, Apparatus, etc..

ai salaries of $100 per month and traveling
expenses.

January 10. Topographic Draftsman on
the Isthmian Canal Service at a salary of

$ \.'i per month.
January 17-18. Architectural and Struc-

tural Steel Draftsman in the Lighthouse Ser-

vice, San Francisco, Cal., at a salary of

$1,500 per annum.

I*rofessor Peter Schwamb.

Professor Peter Schwamb, who is retiring

from active work at the Massachusetts Insti-

tute of Technology, has been named a bene-
ficiary by the Carnegie Foundation. He has
been connected with the department of me-
chanical engineering for twenty-eight years
and is one of the three important professors

to retire the present year at the institute.

Professor Schwamb is the product of the

institute, being a graduate of the class of

1878, remaining another year in post-gradu-

ate work. He was called to the Tech in

1893 as instructor, becoming the next year
assistant professor. His next advance was
to associate professor, where he remained
till 1896, being that year named professor of

mechanism. Since 1901 his title has been
professor of machine design and director of

the mechanical laboratories. He realized

that what were formerly termed "shops"
are, in fact, laboratories, and under his

direction the laboratory method of making
use of them for the purposes of investiga-

tion lias be- n developed. The study is fun-

damental and the laboratories turn out no
finished products to the trade, but at th<

time are able to fill the usual ni

of students' work in all the departments.

Ira Gould Hoagland.

Ira Gould Hoagland, who is to become edi-

tor and manager of Insurance Enrjineerinr/

on January 1. 1912, is prominent in the

work of fire prevention and in the litera-

ture of the subject.

He was born in Brooklyn, X. Y.. in is;;.

and was educated in the Brooklyn public

schools and in Pratt Institute, where he
took the elctrical and mechanical engineer-

ing courses.
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For several years lie was a special In-

ter of the Philadelphia Fire Underwrit-
ers' Association and, for ;i while, a special
agenl In Pennss Ivania for Ihe I taml ursr-

A ricaii Fire insurance Compan;

,

Since 1 906 .Mi. i i agland b is been en-
gaged In Improved risk insii.Tii.in and Are
protection engineering with the Underwrit-
ers' Bureau of New England, known as "the
Little Bureau," and with the Sprlnklered
Risk Department, or Committee of Nine, of
Hi.' Southeastern Underwriters' Association.
He has resigned his connection with the last-

mentioned organization.

Personal Note*.

John i:. Stewart lias been appointed city
leer of Provo, Utah.

l;. I >. Brown of Toronto, Ont., has been
ap; .. int. m1 city engineer of St. Catharines.
Ont.

E. Hardgrove. superintendent of sewers of
the Borough of Queens, New York City, lias
1 esigned.

Emanuel Brandon, superintendent of high-
ways of the Borough of Queens, New York
City, has resigned.

Al. H. Day, acting chief of police of Des
Moines, la., has been appointed chief of
police, succeeding George Yeager.

Benjamin Douglas, consulting engineer.
Detroit. Mich., was instantly killed by fall-
ing from a high bridge near Capoere, Brazil.

The resignation of Ross Canterbury, city
engineer of Peoria, 111., has been accepted by
Mayor Woodruff. He is succeeded by Leon-
ard D. Jeffries.

• ail Taylor, city engineer of Lewiston.
[daho, lias resigned to accept a position in
Berkeley, Cal. W. D. Wright, his assistant,
will be appointed to fill his place.

Victor T. Price has been appointed director
of public service of Cincinnati, O. He is a
civil engineer who has been engaged for a
number of years in railroad work.

Joseph O'Neill, associate member of the
American Society of Civil Engineers, city
engineer of Leavenworth, Kan., has tendered
his resignation, to take effect January l.

1912.

G. H. Preston has resigned as structural
engineer with the Turner Construction Co..
New York, to become connected with F. T.
Ellithorpe & Co., consulting engineers, New
York, in similar capacity.

G. P. Hillsman has been appointed district
manager for the Koehring Machine Co. and
is now established at 857 People's Gas build-
ing, Chicago. Mr. Hillsman's district will
cover Illinois. Iowa and Indiana.

Henry M. Waite has been appointed city
engineer of Cincinnati, Ohio. He has been
recently connected with the Clinchfleld Coal
Co. as chief engineer and was formerly with
the Seaboard Air Line Railway.

Caryl Davis Haskins, M. Am. Inst. E. E..
manager of the lighting department of the
General Electric Co., of Schenectady. N. Y.,
died from pneumonia at Salt Lake City.
Utah, after but two days' illness.

Francis W. Frost, formerly secretary and
treasurer of the Engineering News Publish-
ing Co., has been elected to the office of vice-
president and treasurer of Suffern & Co.. im-
porters and exporters. New York.
YV I. Cherry, Atlantic City, X. J., has

resigned the presidency of the United Pav-
ing Co., and also from the board of direct-

ors. \v. !•:. Shadelford, now vice-president,
will succeed .Mr. Cherrj as president.

Kirkpatrlck & Johnson, of Jackson, .Miss..

have dissolved partnership. Walter <;

Kirkpatrlck, consulting municipal and hy-
draulic engineer, formerly senior member of
the firm, win continue to be located at
Jackson,

'I'. W. Smith has a t. -sting laboratory in

Indianapolis, md., for the testing of Port-
land cement, lime, coal, insulating material.
boiler water, clay, paints, oils. tars, as-
phalts, road and street paving or building
materials.

Col. Washington A. I loebling, of Trenton.
N. J. : A. A. Woo.lliill and 1'rof. William
Libbey, of Princeton, have been named as a
state committee to conduct an investigation
of the Shark River inlet which now becomes
obstructed with sand.
Monks & Johnson, architects and engi-

neers, . Water street, Boston, have asso-
ciated themselves with Henry F. Keyes.
architect. 161 Devonshire street, Boston, for
the preparation of plans and specifications
for certain large industrial developments.
Hugh A. Kelley has been appointed city

engineer of Jersey City, N. J. The Other
officers under the city commission plan are :

H. Otto Wittpenn, mayor ; Frank Stevens.
president; Robert E. Jennings, vice-presi-
dent : Walter G. Muirhead, secretary-treas-
urer.

Thomas F. Gilroy, formerly commissioner
of public works of the city of New York end
later mayor, died at Far Rcckaway, N. Y..

on December 1. Wr
hile commissioner or

public works he gave much attention to pav-
ing the city and later to the improvement of
the Croton watershed.

Gen. Hugh Bancroft, of Boston, Mass., has
been appointed chairman of the new harbor
commission of Boston, known as the Board
of Directors of the Port of Boston. Other
members of the commission are Hon. J. A.
Conry, Pear Admiral Francis T. Bowles. W.
F. Fitzgerald and George E. Smith.

Walter S. Franklin, a civil engineer of
Baltimore, Md., died in that city on Decem-
ber 3. He was born in 1835 and during: the
civil war served in the engineer corps of
the Army of . the Potomac and rose to the
rank of colonel. Since the war he had been
connected with iron, steel and railroad com-
panies in Baltimore.

Paul Schultze has been named as city en-
gineer of Troy, N. Y., under the new ad-
ministration, which will take office on Janu-
ary 1. He is now serving as county super-
intendent of highways of Oneida county. New
York, with office at Utica. He was formerly
city engineer of Utica, and previous to

1899 was engaged for several years on the
New York State canals. He is a graduate
of Rensselaer Polytechnic Institute.

Nicholas A. Oilman has been appointed
citv engineer of North Yakima, Wash., to

succeed Harold J. Doolittle. Mr. Gilman is

a graduate of the engineering department of

the University of Minnesota and has been in

engineering work for 12 or 13 years, most
of the time for the Northern Pacific and
the Great Northern. Since 1907 he was
assistant to E. M. Kenly, superintendent and
chief engineer of the Yakima Valley Trans-
portation Company.
Walter B. Snow announces the recent ad-

dition to his staff of Sidney G. Koon, M. M.
E., for four years editor of "International
Marine Engineering," and later metallurgist
Joins & Laughlin Steel Co.; and also the
addition some time since of John S. Nicholl.
B. S., lately with the New York Edison Co..
and formerly acting manager for F. W.
Home, importer American machinery, Yoko-
hama, Japan. Both are members of the
American Society of Mechanical Engineers.



V Complete Hand-Boole on street Lighting.

The Sterling Electrical Manufacturing
Company, Warner, Ohio, has issued the most
complete publication yet offered on orna-
mental street lighting. The title, "From
Post Hole to Lights On," expresses the scope
of the booklet. It Is fully illustrated with
drawings and photographs of the parts
shown.
The following are some of the subjects

covered in the booklet

:

st of lead or steel cable ; cost of laying
same under various conditions. Cost of fibre

conduits; cost of laying under various con-
ditions. Prices and terms on Alba glass
globes. Prices and terms on HolODhane
globes. Illustration of laying out a street
for the Magda system. Wooden poles and
parts for the same, with costs. Masrda
series regulators. Reflectors and fixtures.

Switch boards ; description and cost. Stand-
ards, cuts, prices, description of installation
under various conditions for both concrete and
metal. Transformers, wire, etc., with costs.
Sterling D. W. Mazda lamps, both multiple
and series. A synopsis of the Warren light-
ing contract.

Among the lighting standards shown are
representative types from a number of
manufacturers, including the Electric Rail-
way Equipment Company, 2905 Cormanv
street. Cincinnati, O. ; the Flour City Orna-
mental Iron Works, Minneapolis, Minn. : the
Morris Iron Company, Frederick, Md., and

Union Metal .Manufacturing Company,
Canton. O.

Ward's Liquid Asphalt Atomizer.

A machine which has proven practical for
in distributing any kind of oil. liquid

asphalt or tar, is being used extensively on
road construction along the Western coast.

This machine will apply any kind of oil.

liquid asphalt, or any of the tar products
manufactured for road purposes, and will dis-

tribute evenly in U, S or 10-foot courses,
from one-twelfth to one gallon per square
yard of road surface. The process is giving
good satisfaction, producing an economy of

25 to 40 per cent in cost of construction and
maintenance. It has been adopted by the

Highway Commission of Los Angeles. Cal..

San Joaquin county, Santa Barbara countv.
and by many road contractors.

The following, taken from the semi-annual
report of the Los Angeles county highway
commission, gives a description of the ma-
chine and its use :

During the past season's work a new
type of oiler, applying the liquid asphalt in
a fine spray under high pressure, was intro-
duced on the work, and after a small amount
of experimenting and development proved to
be the remedy for our previous oiling trou-
bles. During the latter part of the season
a considerable number of these machines
were in use by contractors who had volun-
tarily discarded the previous method of oil-

ing.
The machine is a local product, having

been developed largely on our work by the
inventor, the machine now being known as
'Ward's Liquid Asphalt Atomizer.' Thus far
this has been the only machine of this type
to have made a success locally.

This machine consists of a light rig
trailing on a substantial four-wheel truck,
equipped with a small high-class gasoline
engine, direct connected through friction
clutch to rotary pump, which draws the hot
oil through a large steel flexible hose from
wagon tank and forces it through distribut-
ing boot under pressure of from 30 to 50
pounds, as desired, where it is atomized
and forced into the surface of the road in

a line film the width of oiler, when applying
even as small a quantity as one-eighth of a
gallon per square yard. The roads or the
portions of roads on which this method of
oiling has been used during the past sea-
son can now be easily picked out even bv
the casual observer by the density and uni-
formity of surface. The uniformity secured
makes it possible to use a smaller quantitv
of oil, which is desirable in this class of
work."

The New Hetherington & Berner Factory.

During the past year there has been stead-

ily advancing towards completion, at the in-

tersection of Kentucky avenue and White
river, Indianapolis, Ind., the new manufac-
turing establishment of Hetherington & Ber-

ner. At this writing the company is en-

gaged in the work of removing from the

South street site, which they have occupied

for so many years, to the new location. These
new and spacious shops, which represent the

most advanced state of factory construction,

mark the upward progress of a business that

has been closely identified with the general

growth of the city of Indianapolis since it

was established by the original founders

more than forty-four years ago. In the his-
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tory of American Industrial establishments
ii is unusual to And one that has been banded
down from one generation t" another Intact

down from one generation to another Intact

and complete. in this case a large portion

of th«' details of management are now in the

•harm' of the third generation, represente i

by C, P. Hetherington, who Is treasurer of

the company, and Robert Berner, who Is Its

secretary; these two being the grandsons of

B. F. Hetherlngton and Frederick Berner. Sr..

both deceased, who began the business In a
small way in the year 1867.

The new shops consist of a series of larare

and fireproof buildings that cover almost
three acres of ground that years aso was
thought to be worthless river bottom. The
scries consists of a modern office buildiner.

which contains also a completely equipped
drafting and engineering department in the

second iloor, a structural steel shop contain-

ing 12,800 square feet of floor space, an

electrically, a verj large percentage of the

dangerous operations that were formerly ac-

complished by manual labor is now- done hv

machinery. Especial attention has been
given to the interior illumination of all of

these shops, and the machine shop is cov-

ered with roofs of the latest •saw-tooth" de-
sign, provided throughout with steel window
sash that are glazed with a semi-ooaaue
glass that permits the entrance of great vol-

umes of light, but breaks up and dissemi-
nates the direct rays of the sun.

In the yards and in and about the various
buildings are railway spurs or tracks, which
connect with the Pennsylvania Railway Com-
pany's main line on Kentucky avenue in front

of the shops. In these new works all in and
outward bound freight is handled directlv in

the company's yards by electrical and steam
hoists and with the minimum amount of hand
labor. The street frontage of these new
works is about 450 feet upon Kentucky ave-

NEW PLANT OF HETHERINGTON & BERNER. INDIANAPOLIS, IND.

iron foundry containing 13,600 square feet,

a machine shop containing 13,700 square feet

and carrying a mezzanine floor of about
10,000 square feet, which will be the pattern
shop. There is also a power house contain-

ing powerful engines, electric generators and
air compressors, and a blacksmithinsr shoD
having about 1.200 square feet of floor SDace.

Added to all this will be storage, buildings

that will increase the total floor space under
roof to nearly 70,000 square feet. The con-

struction of a large structural steel and en-

gineering building for structural iron work
has also been completed.

As an object lesson to those interested in

fire prevention this series of buildings cannot
be equaled in this vicinity. Not only have
they been designed and constructed to be
absolutely safe from fire, but also every mod-
ern appliance or device that may make for

the greiter safety of the operatives has been
adopted and is in evidence ; by means of

powerful overhead traveling hoists, operated

nue, 637 feet upon Hilkene avenue and 562

feet upon McCarty street.

The management and conduct of the busi-

ness of Hetherington & Berner will be in the

hands of the following named persons : Fred-
erick A. Hetherington, president ; Frederick
Berner, Jr., vice-president ; Robert Berner.

secretary and in charge of commercial busi-

ness details ; Carl F. Hetherington, treasurer
and chief mechanical engineer. The iron

founding will be under charge of William
Keller, who has been with the conmany for

sixteen years. The machine shops will be
under the immediate management of Edward
DeVine, who has been with the company for

nineteen years. Jacob Hilkene, who has
been identified with the company's business
for a number of years, will continue to act
as superintendent of the steel construction
shops and estimator.

From the work of a small machine jobbing
and repair shop the business of Hetherington
& Berner has grown until now the name is
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liana

known principally i

ill paving
i machinery. The first municiDal

plain in tlit- United
- built for and Installed In the citv

. and since that Instal atJon Its

plan-- i by many cities all

ling San Fran
. . Hamilton, < ntario, and its

machinery may also be found operating in

Ity of M< i

The majority of the presses and machinery
in the manufacture of encaustic tiles

has from the shops of this com-

pany.

nihil Ki ;ni Boaeessfal tar Automobile Race
Tra<k.

A- f the Indian Refining: Co.

some thirty State, city and county offi-

cials made a trip to Savannah, Ga., in spe-

cial cars under the expert guidance of A.

B. Chamberlin, the manager of the road

oil department, and his corps of able as-

eding ami the day of the
.-" that inspection after the race

showed that the road had received no in-

jury and was. in fact, in many places im-
proved by the action of the wheels. The
long race of I Ing Monday had a
similar »;:•

The party also visited the convict camp
located, much of it. in t irrounded
by the load, where the jail prisoners, most
of them negroes, are kept, and where they
perform the farm labor necessary to raise
the food which they eat. These convicts
have done most of the manual labor of
constructing the roadway and are also em-
ployed in improving other roads in

county.
< mi the return trip the party stopped at

Charlotte, N. C, where there are several
miles of excellent bituminous roads treated

with the same oil. The accompanying
photograph shows most of the members of
the party and was taken at the railroad

station in Columbia, S. C.

The party divided at Washington, re-

\.yt

- «.'* '* *

v •
•

MUNICIPAL OFFICIALS INSPECT GOOD ROADS.

sistants, who made the journey more than

usually pleasant. The object of the trip

was to see the grand prize automobile race

on Thanksgiving Day, at which the records

were broken with an average speed for the

411 miles of 74.45 miles an hour.

The track over which this phenomenal
time was made is laid out along country

roads in the vicinity of Savannah, which

roads have been graded and covered with

a coating of gravel treated with Indian Re-

fining Company's road oil. The party made
an inspection of the course on the day be-

fore the race and found it in excellent con-

dition, with hut two or three short

stretches which were somewhat soft on ac-

count of insufficient drainage. These
places were put in good condition by roll-

ers and kept so by the unusual frost of

turning on their respective cars to New-
York and Chicago, and unanimously voting
Mr. Chamberlin to be above imitation as a
host and his seconds to be worthy assist-

ants. It included the following persons:
Edward Schoneck, mayor, Syracuse, N.

Y.; Thomas H. O'Neill, mayor. Auburn. N.
Y.: F. C. Wagoner, mayor, Concord, X. C.

;

E. L. Becker, commissioner public works,
Cortland. N. Y.: Nelson P. Lewis, chief en-
gineer Board of Estimate and Apportion-
ment, New York City; A. Jackson, superin-
tendent of streets, St. Paul, Minn.; J. C.
Travilla, street commissioner, St. Louis,
Mo. : Walter Leininger. -ssistant superin-
tendent of streets, Chicago, 111.: P. McCar-
thy, assistant superintendent of streets,
Chicago, 111.; R. H. Jones, secretary to the
mayor, Syracuse, N. Y.; William H. Con-
nell, assistant commissioner public works,
Borough of Bronx. New- York City; R. M.
Martin, special representative Manufac-
turers Record. Baltimore, Md. : Paul D.
Sargent, Bureau of Public Roads, Depart-
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ment of Agriculture, Washington, I >. C;
R. T. Chillis, associate editor Engineering
News, New Fork; M. E. Monahan, city
comptroller, Syracuse, N. v.; Joseph Han-
Ion, city clerk, Auburn, X. i.; n. B. Var-
ner, editor Southern Good Roads, Lexing-
ton, x. C.; Clinton Cowan, county engineer,
Cincinnati, «>.; \v. I.. Hempelmann, i

neer bituminous highways, St. Louis, Mo.;
Charles C. Brown, consulting engineer and
editor Municipal Engineering, i id

in, i.; II. x. Kasson, vice-presideni interna-
tional Asphalt Company, Chicago, in.:

Stanley Strubel, chairman Hamilton Court
i>- Commissioners, Cincinnati, O.; H. F.

Byrd, presidenl Valley Pike Co., Win
ter, \';i.: Clinton Smith, ci t

> engineer, Con-
cord, X. <'.; !•'. C. Wolff, commissioner of
roads, Charlotte township, Charlotte, X.

C.; .1. p. Beatty, superintendent of roads.
Charlotte township, Charlotte, x. C; M. C.
Mayer, commissioner, Charlotte township,

rlotte, X. i'.: D. I'. Hutchinson, chair-
Charlotte township, Charlotte, N. C;

w. M. Long, chairman county commis ton-
ers. Charlotte X. C. ; \V. «'. Borem, chair-
man county commissioners, Greensboro, N.
i'.: .1 C. Fouchee, director public work ,

i i-reen'sboro, X. i \

They were in charge of A. B. Chamber-
lin, New York, manager of road oil depart-

ment of Indian Refining' Co.; Wells Cham-
berlin, Boston; H. B. Cole, traffic manager,
New York; S. B Finley. Atlanta. Ga ; Cas-

sius Finley. Charlotte, X. C, and R. W.
Sanders, Chicago representatiye.

The Pneun-.electric Rock Drills.

The use of electricity and pneumatic po

for driving driils have both been familiar for

a number of years, but there has been placed

on the market a new midline which m
use of both electricity and compressed air

for power. This machine is manufactured
by the Pneumeleetric Machine Company.
South Clinton street, Syracuse. X. Y.

The pneumelectric drill is of the ham
type, in which the steel is not reciprocat d.

but is constantly in contact with the ma-
terial drilled, while it is struck by a recipro-

cating hammer, the work being performed
very much in the same manner as when
drilling is done by hand.
The motive power is electricity, but tin-

blow is struck by compressed air. The elec-

tric motor is used only for the purpose of

compressing the air. turning the steel and
operating the small pump for supplying

water to the steel. All of these features are

combined in the compact machine shown in

the accompanying photograph.

The mode of operation is briefly as fol-

lows : The air is compressed in a cylinder

by a piston driven by the motor ; the motor
and the cylinder being mounted on the same
base. In the same cylinder with the motor-
driven piston air is compressed until the

piston uncovers ports, which permit the

compressed air to pass over the piston and
expand. The hammer or second piston is

free from mechanical connection with tho

motor-driven piston, but by reason of the air

being exhausted from between the piston and
hammer, the latter is drawn back with the

motor-driven piston and is independently

upon by t he c impresse ' air when it

passes from behind t I in froi t Of the mo.or-

dri\ eii piston, 'lie hammer tin's opei

under the Influence of the expanding air aftei

the same manner as in the compressed air

or steam hill. The steel is Intermittently

rotated by the motor, and in this in

hole i^- kepi dt uniform diami ter for

length of st. ei and tin- point of co

tween the cutting edge of the steel and the

materia; being drilled is constantly cha

Another feature of the tool is the auto-

matic chuck, which permits the steels to be

. a" as they come in tlie bar without sh ink-

ing. No clamping nor adjusting is re-

quired, it being only necessary to push the

steel in the chuck, after which it is handled

automatically.

The steels used are hollow so that water

may be fed through them to the cutting- face

THE PNEUMELECTRIC ROCK DRILL.

and removing the cuttings so that the whole

power of the blow is delivered on the face of

the material being cut. The water is deliv-

ered by a small pump, which is integral with

the drill.

The motor used with the Class 2V>x4V,

drill is a 2 % h.p., either direct current or

induction type machine, especially designed

for use with the drill. The drills are mount-

ed either on a column as shown or on a

tripod base.

More complete information regarding the

economy and efficiency of the drill may be

obtained from the manufacturers.

The New Road Machinery Factory in Kings-
ton, N. Y.

A new factory is being constructed by the

LTniversal Road Machinery Company at

Kingston, N. Y. This makes the sixth structure
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that has become necessary for an Industry

which in 1904 began with :i single vacant

factory building taken over by the Schol)

who four years later went out of

business. In the two years it has been in

the the Universal, backed with a

liberal working capital, owning the sole

rights to the standard road machinery in

ad under the management of

rial and in so doing <ir;i. r all

i:. K. Leighton, who Is d In road

machinery, this plant has expanded to the

road machinery Factories In this

ry.

With its organization fully perfected in

plai ed a force of capable

sraen on the road. who. with the ma-
chinery they were sent out to demonstrate.

iw how good roads can be made to

be kept up at less expense than the main-

tenance of ordinary thoroughfares. The
Universal Company bought connecting tracts

of land, erected new buildings and put in

additional machinery. Last year its sales

doubled that of the preceding year, and this

year far exceeded both. In January the

company transferred its main office from

York to Kingston, with branches at

Boston. New York and Rochester.

Stimulated by the misisonary work of the

Universal's intelligent salesmen, who are se-

lected for their practical knowledge of road

building, by the utility of the Universal road-

building machinery and the facilities of the

company for filling orders promptly, many
villages are putting in these plants and main-

taining them at public expense. That road-

building is getting more scientific was indi-

cated in a peculiar way. The company went

to a large expense to make up and to keep

on hand a supply of screen sections for

iting different sized stones most gen-

erally used, and they erected a building: for

storing them. But so many orders came in

for screens with entirely different sized per-

forations the company had to increase its

facilities so that they could make what was
ordered and ship it the same day. And now-

most screens they sell are made to order.

Road builders have learned to use different

sized stones as are best fitted for local con-

dition-. As Mr. Leighton, general manager
of the company, explained, people are being;

taught to use the material they have at hand,

even though it is only shale and soft sand-

stone.

I in- Denio Electric Fire Alarm System,

The use of the telephone in transmitting

fire alarms has become general and has
proved for the most part very satisfactory.

The personal element, however, enters into

the matter to a very great extent and exam-
are frequently noted in which through

excitement or for other reason the address
from which the alarm is sent is incorrectly

given, leading often to disastrous results.

A new automatic system has been devised

which correctly notes and transmits fire

alarms and which Is installed directly with
the phone.

In this system the fire-alarm box is con-
nected to any operating telephone line, and
bo arranged that, upon breaking a glass and
pushing i button the telephone normally con-
nected to this line is temporarily cut off and
the connection to lire headquarters is auto-
matic-ally and Instantaneously established
through the switchboard. The fire-alarm
box Immediately proceeds to register its own
number upon a tape at the fire headquarters.
repeating the registering five times, the usual
tape-punching apparatus being employed for

this purpose. As soon as the transmission
of the alarm has been completed the fire-

alarm box restores the telephone line to its

normal condition so that the telephone mav
be used immediately. Before beginning the

transmission of the alarm the fire-alarm box
automatically releases any connection which
may be established on the line.

The fact that this fire-alarm system op-

erates on lines which are subjected to a test

many times a day renders this method of

giving fire-alarm service particularly reliable.

In the automatic system the fire department
is usually given a low number, which is

called practically instantaneously by the

transmitting device of the fire-alarm box.

and the time required to transmit the signal

is the same at all hours of the day or nisrht.

It has been used extensively, notably in

Rochester, N. Y., where it has given excel-

lent service.

The Denio Electric Company, 6 Triang'.e

building. Rochester. X. Y., are the manufac-
turers.

Economy in Pumping.

In these days of keen competition, when
business must be done on a more or less close

margin, the problem of "leakage" must nec-

essarily be one Of prime consideration. No
contractor can afford not to keep a close

watch on this feature of his business. And
in foundation and sewer 'work the matter of

pumping is where economy is often over-

looked. In this connection a large number
of contractors have found the Atlantic dia-

phragm pumping engine to be a prime fac-

tor in not only preventing leakage of profits

in this work but also a considerable source

of net income. It is claimed that this en-

gine does the work of two hand pumps
manned by four to eight laborers and does

it at an outlay per diem of 10 cents to 25

cents for gasoline. Its design, material and
construction is such that it runs itself for

eight hours with one charge of gasoline, thus

eliminating practically all cost for labor in

this class of work.
The Harold L. Bond Company, 383 At-

lantic avenue, Boston, Mass., who makes and
distributes this engine, will furnish full par-

ticulars of the Atlantic pumping engine,

which will be of value to contractors.
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Wilshlre Boulevard, i" -
- ingeles, to i&<- Paved

With BttuUthle.

Property owners on Wilshlre boulevard,

who have been trying for eighteen months
to get a pavement for the finest boulevard in

Los Angeles, were disappointed again on
December 14. when the board of public works
once more postponed action for a week.
There are two and a quarter miles of street

involved in the improvement and 65 per cent,

of the frontage is signed up on the original

petition. Only three individuals were oddos-

ing the improvement.
The chief trouble the property owners are

having in getting their street paved is that

they have attempted an innovation in their

proposed improvement. Thev have been try-

ing to get the best pavement possible and
have shown a disposition to pay what it is

worth.

YVilshire boulevard, although it is conceded
to be the finest show street in Los Angeles.

has had a pavement for years which has been

a disgrace to it. When the Wilshire Im-
provement Association was formed one of its

first acts was to appoint a committee. on pav-

ing. This committee went to work scien-

tifically to deal with the problem. It investi-

gated every phase and detail of the paviner

question, inspected all the pavements within

convenient reach and obtained reports on
pavements elsewhere. One of the members
made a trip East and looked at well-known
paving jobs.

When the committee finally reached a de-

cision it was in favor of a bitulithic pave-

ment, and this decision was accepted by the

property owners. Then the council was asked
to begin the proceedings to give the people

"what they wanted. Many sessions were nec-

essary in which committees representing the

property owners and the city conferred. On
December 20 the council unanimously award-
ed the contract for bitulithic, the area of the
pavement being over 75,000 square yards.

'Experiments on Weed and Grass Destroyers.

A series of experiments to secure an effec-

tive weed destroyer have been carried on
under the direction of the Department of

Health of Norfolk, Va., by A. P. Pannill,

•chief of sanitation. Mr. Pannill expresses
his entire satisfaction with a compound
manufactured by the Atlas Preservative Co.
of America, 97 Liberty street, New York
City. In brief, Mr. Pannill's statement of
the effectiveness of the Atlas "A" is as fol-

lows:
In summing up results of recent experi-

ments, I might embrace all in the one sen-
tence : It can be depended upon to do all
that you claim for it. I found it clean, effec-
tive and easy to use. In the first two re-
spects it exceeds any of the kind I have ever
seen, and will so impress any one, if they
will only take the trouble to see that it is
applied properly. At 1 to 20 Atlas "A" will,
in my opinion, kill anything. It killed every-
thing that I applied it to in way of all kinds

rass and weeds; and in making the
which I did in every Instance In per-

son, I took nothing for granted, simply test-
ing under unfavorable as well as favorable
conditions

; in fact, took occasion to apply
it late in the afternoon after rain. I tried
it on streets beween Belgian blocks, where
grassing and small weeding is almost im-
possible by hand method ; along the edge of
buildings

; on sidewalks ; thickly grassed dirt
sidewalks, on account of being but little
used

; tough and tender grasses of all de-
scriptions, and every conceivable form of
weed growth that I could find in infancy to
forest growth, and not in one single in-
stance did it fail. The cost as compared to
machine and hand methods depends upon
circumstances. If a permanent result is de-
sired in woods as well as sidewalks and dirt
driveways, especially in parks, Atlas "A" is
indispensable. I put the hoe against it on
sidewalks with the result that the work of
the hoe requires constant repeating while the
effect of the liquid was final. It reaches the
roots—gives permanent results.

The Cement Gun.

The increasing use of cement in its various
combinations as a material with which to
surface various structures has led to the
invention and development of the cement sun.
The application of this very convenient tool
to other uses has followed until at the Dres-
ent time it is used for a great number of
purposes, among which are foundation work
and waterproofing below grade, coating steel
to prevent corrosion, building walls, cement
stone and cinder fill for floors, cement stucco
and plaster, building fences, sidewalks, tree
surgery, interior and exterior decorating, fire

retardant coatings, making and lining or cov-
ering water pipes, etc. It has been very suc-
cessfully used in coating the face of disin-
tegrating rock in the Culebra cut of the Pan-
ama canal.

The cement gun handles equally effectively

hydrated lime, gypsum, cement and other
plastic materials. The combination of the
elements necessary to produce a plastic ma-
terial taking place in transit, as it does in

the cement gun process, quick-setting cement,
lime and gypsum may be employed, avoiding
the use of a retardant, and producing thereby
not alone better results in point of quality
of products, but materially less in cost.

The most serious criticism that has here-
tofore been made concerning plastic products
has been their lack of uniformity, due to the
human element in mixing them and in the
methods of application—it being a well-
known engineering fact, for instance, that
the instant moisture is brought into contact
with any of these plastic materials the initial

set. or crystallization begins ; and that sub-
sequent manipulation or handling tends to

disturb this initial crystallization and conse-
quently weakens the product. These objec-

tionable features are entirely overcome by
the cement gun process, the hydration taking
place in transit and immediately before and
during emplacement, the crystallization, or

initial set, takes place where it belongs, i. e..

in the wall and not on the mortar board.

The cement gun process employs only the
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amount of water necessary for hydration.

and by reason of the mat. rial- being pro-

jected with considerable force all surplus

water and air is expelled, leaving the product

denser, more homogeneous and therefore

more waterproof than has heretofore been

produced.

A very interesting test showing the char-

acter of the product of the cement gun was
made recently.

Hand-made and cement-gun-made bricks.

- inches, made of a mixture of one

part cement to three parts sand, exposed to

moist air for one day and immersed in water
for twelve days, were tested for breakiner

strength. The bricks were mounted udoii

round bars of steel 7 inches between cen-

ters and another bar of steel was placed

above the bricks in the exact middle of the

longitudinal length, that is, 4 inches from

either end of the brick. From this last men-
tioned bar was suspended a platform, upon
which weight was piled to test the breakiner

strength of each brick separately. The hand-

made brick broke at 303 Vi pounds, while the

cement-gun-made brick stood 533% pounds.

The cement gun is manufactured by the

Eastern Cement Gun Company, 32 Church
street, New York City. This company is

now taking orders to furnish guns on any
work in this territory together with instruc-

tion for the application of cement, "alca"

lime or other plastic materials. The ma-
chines are not for sale, the policy being to

lease them to responsible corporations, firms

or individuals by contract.

Trade Publications.

The Gould Manufacturing- Company. Sen-
eca Falls. N. T.. have three bulletins describ-

ing their pumps. Bulletin Xo. 103 contains

specifications and lists of parts of vertical,

single-acting, triplex plunger pumps. Bulle-

tin No. 104 gives specifications, lists of

parts and a repair chart of double-acting

triplex plunger pumps. Bulletin No. 106

contains the same sort of matter in connec-
tion with vacuum and stuff pumps.
The Sterling Electrical Manufactures

Company, Warren, O., have compiled an at-

tractive booklet entitled "Warren Beautiful."

It contains a comprehensive synopsis of the

history of the city, outlining in particular

the development of street lighting. The pres-

ent Mazda tungsten lighting system, which
extends throughout the city, is fully de-

scribed.

The Bausch & Lomb Optical Company.
Rochester, N. T., has published a "Hand-
book for Engineers," by George N. Saeg-
muller. It contains besides descriptive mat-
ter and methods of adjusting various survey-
ing instruments, complete details on making
observations and computing latitude, time,

etc., and a complete solar ephemeris.
The December Bulletin of the Universal

Portland Cement Company, Chicago, 111., con-

tains Illustrations and descriptive matter on
the following forms of concrete construction :

Buildings, crushing plant and chimney, deco-
rative walls, pavements and bridges.

"Garbage" is the title of a booklet pub-
lished by Irvin Bair, 116 North Broad street.

Philadelphia, Pa. It contains an article on
the proper disposal of garbage and one on
the collection of refuse and waste in New
York Citv.

The December issue of "Pavine and
Roads," published by The Texas Company,
Battery Place, New York City, contains
notes on the recent roads conventions, the

oiling of Douglas-Bisbee highway, Arizona,

and cost tables for road oiling.

The Troy Wagon Works Company, Troy.

O., has a circular setting forth the advan-
tages of their short-coupled bottom-dump
wagon.

A Liquid Making Cement Waterproof.

The Anti-Hydro Cement Waterproof Com-
pany, 121 Central avenue. Newark, N. J., has
a waterproofing material for cement, known
as "anti-hydro."

"Anti-hydro" is a solution, neutral to ce-

ment, which, when added in certain percent-

age to the water used in mixing Portland
cement in the usual way, has the effect,

without retarding its setting, of rendering

the cement in all kinds of masonry imper-
vious to water, moisture, frost, gas, odors,

etc.

It makes them dustless and gives no dis-

coloration. It acts upon cement while it

sets ; increases the natural density of that
the other constituents of a concrete, mortar
or stucco, intensifying the congestion so that
their hydrometric natures are changed,
capillary action and percolation prevented.
Cement coatings with "anti-hydro" are fire-

proof besides being non-conductors. In color

they are light gray, but can be given almost
any color. The bond to brick, stone, con-
crete or to cement finished surfaces is per-

fect, adhering permanently against any head
of water. In addition to the hydrolytic quali-

ties of these "anti-hydro" cement coatings,

they have a resistance to acid conditions.

Where water-resisting or water-holding is

required the best results are obtained on
walls, floors, roofs, etc., by a stucco or mor-
tar about three-fourths of an inch thick, ap-
plied in the following manner : First. It is

imperative that the surface to which the

coatings are applied must be absolutely clean

of all paint, whitewash or other foreign sub-

stances, and that these surfaces be "roughed"
sufficient for the cement to bond to and well

dampened. Second. A "slush coat" or srout

of neat cement is applied, using "anti-hydro"

with water in proportion, one part "anti-

hydro" to ten parts water. (Water quantity

same as usually used.) Third. The "slush

coat" is followed with a "scratch coat." Va

to % of an inch thick, this to be a mixture
of one part cement to two parts clean, sharp
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sand (about 12 mesh screening), mixed with
"anti-hydro" and water of the same propor-
tion, one to ten. Fourth. This "scratch
coat" after initial setting, is followed by a
"finish coat" % to % of an inch thick, of a
mixture one part cement to one part clean,

sharp sand, mixed with "anti-hydro" and
water of the same proportion, one to ten.

Brlok Roads Near Danville. Illinois.

Danville. Illinois, was one of the first cities

of that state to adopt the brick pavement
as a country road surface. There are at

present about 6 miles of brick roads in the

vicinity of that city and the voters of Dan-
ville township will have an opportunity next
April to vote upon a proposition to pave three

miles of the Georgetown road also with
brick. The estimated cost is $20,000.

Boston's New Fish Blarket.

Henry F. Keyes and Monks & Johnson,
architects and engineers, associated. Boston.
Mass., are preparing plans and specifications

for the Boston Fish Market Corporation for

five buildings to be located on tidewater at
South Boston. Two of the structures will be
720 feet by 60 feet, three stories high, and
will be built on the new state pier that will

be 1,200 feet long by 400 feet wide. The
other three buildings will be located on the

southern side of Northern avenue, just across

from the pier. Two of these will be 600 feet

by 60 feet and five stories high, while the

third, a freezing plant, will be 70 feet sauare.

These buildings will be of the most modern
fireproof construction and will house rjracti-

cally the entire wholesale fish industrv of

Boston.

Bitulithic Pavement Development in 1911.

"Warren Brothers Company report Decem-
ber 20, 1911, as the banner day during their

eleven years' development in the volume of

bitulithic contracts awarded, covering the

widest range of climatic conditions of the

United States and Canada and comnrisine:

the following:

Los Angeles, Wilshire blvd. .. .76,000 so. yds.
Edmonton, Alberta 80.000 sq. yds.
Strathcona, Alberta 70,000 sq. yds.
Jackson, Miss 33,301 sq. yds.
Schenectady, N. T 13.700 sq. yds.

The company report during the yeaf 1911
bitulithic pavements contracted for and
awarded for carrying over for construction
during the year 1912, 125 cities. 5.995.554
square yards, bringing the total area of bitu-

lithic pavements laid and contracted for dur-
ing the eleven years of their existence up to

19,639,470 square yards, covering an equiva-
lent to 1,116 miles of roadway having a width
of 30 feet between curbs.

Trade Notes.

CEMENT.
The Sandusky Portland Cement Co., San-

dusky, O., has just completed a five-car

order of Medusii white Portland cement
for Sydney, Australia; and a two-car order
for Delorgo Bay, South Africa. Several
thousand barrels will also he used on Wool-
worth Bldg., New York, the highest office
building in the world.

MACHINERY AND SUPPLIES.
Scranton, Pa.—Special—The Engineering

Construction Co., Coal Exchange building.
Scranton, Pa., desire to sell a steel traveler
capable of handling girders and trusses 120
feet long that weigh as much as 50 tons.

Oxford. Miss.—W. L. Smith desires to r»ur-
chase one direct-connected dynamo for the
city.

Pensacola, Fla.—Special—The purchase of
an automobile street sprinkler to cost about
$3,000 is contemplated. Frank Reilly, mayor.
Washington, D. C.—An American con-

sular officer states that the construction
of an electric power plant of 10,000,000
units yearly, for use in connection with
the clarification of the water supply of the
city, is contemplated. The water supply
of the city is 15,000,000 gallons daily. The
clarification plant must have a capacity to
remove amber-colored vegetable matter
from 1,000,000 to 5,000,000 gallons of water
daily. Address Bureau of Manufacturers,
No. 7618.

St. Elmo, 111.—P. E. Fletcher, city engi-
neer, desires prices f. o. b. St. Elmo, on
paving brick, grates for catch basins and
sewer tile.

Wellsville, N. Y.—Special.—The Kerr
Turbine Co., Wellsville, N. Y., advises that
over 700 of their machines, aggregating
more than 50,000 h.p., are in active serv-
ice, and that more unfilled orders are now
booked than at any previous time in the
history of the company. Some of the or-
ders are as follows: Two underwriter fire
pumps driven by 200-h.p. Kerr turbines,
for Stieger & Sons' piano factory, Stieger,
111.; one fire pump driven by 265-h.p Kerr
turbine, for B. M. Osbun Co., Chicago. The
last named will be the only turbine-driven
fire pump in the city of Chicago.

Raleigh, N. C.—The Carolina Light and
Power Co. is contemplating the installation
of additional machinery, including a 500-
k.w. transformer.

Springfield, Ore.—The city is contem-
plating the purchase of a street flushing
machine.
Mount Vernon, Wash.—The city is con-

templating the purchase of a street
sweeper.

MISCELLANEOUS.
Fimerlee, N. J.—The H. W. Johns-Man-

ville Co., Brooklyn, N. Y., has purchased 200
acres and will construct a plant costing about
$2,000,000.
The Jeffrey Manufacturing Co., of Co-

lumbus, O., manufacturers of mining, ele-
vating, conveying and power transmission
machinery and coal mine equipment, has
recently opened another branch office at
1201 American Bank Bldg., Seattle. Wash.,
from where it will handle its business in
the Northwest. Percy E. Wright is man-
ager of the Seattle office.

O. D. Hogue has been appointed vice-
president and treasurer of the Goulds Man-
ufacturing Co. of Illinois, with offices in
Chicago. The Goulds Manufacturing Co.
manufactures pumps and hydraulic ma-
chinery.

WATER.
Dubuque, la.—Bids will be received Janu-

ary 22, at 8 p. m., for furnishing and deliver-
ing one 2,000,000-gallon duplex, double-act-
ing, motor-driven pump at pumping station.
Certified check, $500. B. S. Stedman, super-
intendent ; R. P. Melendy, engineer.

Zeeland, Mich.—The purchase of a water
softener for use at the city plant is contem-
plated.
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Yonkers, N. Y.—Special—The Board of
Contracts and Supply will ask for bids in
January for furnishing a 10,000,000-gallon
pump for the city filter plant T. L. Peene.

:• superintendent ; Hazen & Whipple. 103
Park avenu- . New York. X. Y., engineers.

Lorain. O.—Special—The director of pub-
lic service has been Instructed to advertise
for bids for 200 water meters for the water
works department. Forest Kaugh. preside nt
of council.

Youngstown, O.—Bids will be received
January 4. at 12 m.. for furnishing 1.

water meters. Certified check. $500. W. H.
McMillan, clerk.

I'iit«'nls Cnm-orning Road and Pavement
Construction and Repair.

962,267. Road Grader. Spencer AJlen
Stone, Chillicothe, Mo.

962,299. Road Grader and Smoother.
Henry C. Barnett, Jefferson, Ga,

.354. Road Grading Machine. Parley
J. Jewett, Butler, Mo.

962, 7 ^S. Apparatus for Saturating the
Ground with Oil. Joseph E. Ward, Long-
beach, Cal.

963,963. Road Scraper and Grader. Jo-
seph Van Matre, Newcastle, Ind.

965,218. Paving Rammer. Wilhelm Her-
mann Nordstroem and Niels Christian Quist,
Horsens, Denmark.

965,562. Oil Concrete Roadway. Edward
M. Chadbourne, San Francisco, Cal.

965, 62S. Road Grader and Leveler. Jas.

S. Havnes, Marion, Mich.
966,081. Road Scraper. Cyrus H. Casner,

Hepburnville, Pa.
966.242. Road Scraper. Samuel Richard-

son, Hoover, Ind.

966,982. Road and Street Construction.
Jos. Hay Amies, Philadelphia, Pa.

967,088. Scraper. Samuel F. Vose, Shaw-
1166 Oklfl

967,656. Road Grader. Ole Andrew
Ness, Zumbroa, Minn.

967,714. Pavement Blocking Device. Ru-
dolph S. Blome and Wm. J. Sinek, Chicago,
111.

.";v4--. Street Surface Cutting Device.
Alfred Rosenholz, San Francisco, Cal.

96S.439. Road Grading Machine. Carl O.
Wold, Minneapolis, Minn.

968,912. Road Drag.. Joseph D. and Roy
E. Adams, Indianapolis, Ind.

970,290. Hand Street Oiler. John Arch-
deacon, Carlisle, Ky.

970,580. Road Drag, Grader and Scraper.
Walter S. Wilker, Helena. Mont.

970,966. Road Scraper. Geo. W. Spicer,
Peru, Ind.

971,113. Road Drag. Frank Boeckmann
Bartelso, 111.

971.456. Road Culvert.
Portland, Ore.

974,397. Road Grader.
Westpoint, Neb.

975,295. Road Machine,
ler, Los Angeles, Cal.

975,580. Road Machine,
bins, Fairmount, N. D.

975,783. -Road Machine.
Henry C. Moulthrop, Conneautville, Pa.

976,012. Road Roller, Marquis J. Todd,
Buffalo, N. Y.

978,016. Rotary Road Scarifier. Walter
A. Gillette, Los Angeles, Cal.

978,498. Road Grader. Niels K. Skow,
Newton, Iowa.

978.973. Asphalt Paving Plant. Chas. I.

Williams, Utica, N. Y.
978.974. Pavement. Matthew E. Dunn,

New York, N. Y.

Wm. F. Looker,

Victor Landholm,

Marion M. Sick-

Walter K. Steb-

Harrison B. and

CTWE-
>R"P

ROADS AND PAVEMENTS.

BIDS REQUESTED.
Brewton, Ala.—January' 4. Grading and

surfacing with gravel 9 miles of road. Board
of Escambia County Comrs.

Rockville, 111.—February 1. Constructing
30,000 sq. yds. of brick pavement. Estimated
cost $60,000. Aetna Engineering Bureau,
Chicago, 111., engineers.

Bloomfield, Ind.—January 2, 2 p. m. Con-
structing a macadamized road in Taylor and
Fairlay townships. Sacwell H. Jennings,
auditor.

Brownstown, Ind.—January 2, 1 :30 p. m.
Constructing road in Hamilton township. H.
W. Wacker. auditor.

Fowler, Ind.—January 2, 1 p. m. Con-
structing 9 stone roads in Center township.
Lemuel Shipman, auditor.
Greensburg. Ind.—January 3, 1 p. m. Con-

structing macadamized road in Clay town-
ship. Frank E. Ryan, auditor.

Huntington, Ind.—January 1, 10 a. m.

Constructing gravel road to Dallas township.
John W. Weaver, auditor.
Knox, Ind.—January 2, 12 m. Construct-

ing gravel road in Davis township. Lee M.
Ransbottom, auditor.
Lawrenceburg, Ind.—January 2, 12 m.

Constructing highway in Jackson township.
William S. Fagaly, auditor.
Lebanon, Ind.—January 8, 7 :30 p. m. Pav-

ing North Meridian street, 3,258 feet. Ed-
mond Connor, clerk.
Logansport, Ind.—January 2, 10 a. m.

Constructing two gravel roads in Jefferson
township, one in Noble township and con-
structing the macadam road in Eel and Mi-
ami townships. J. E. Wallace, auditor.

Newport, Ind.—January 1, 10 a. m. Con-
structing gravel road in Helt township. H.
T. Paynem, auditor.

Paoli, Ind.—January 2, 2 p. m. Construct-
ing a road in Orleans township. Alvin B.
Ham, auditor.

Portland, Ind.—January 18, 1 p. m. Con-
structing gravel road on the line between
Adams and Jay counties. W. Lea Smith,
auditor, Jay township.
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Portland, Ind. -January is, 10 a. m. i

Btructing road In Richland township. W.
Smith, auditor.

Rensselaer, tnd.- January 1, 3 p. m. Con-
st moting stone road In Hanging Grove town-
ship. James N. Leatherman, auditor.

Vlncennes, Ind.—January 8. Constructing
a grave] road. John P. Scott, auditor.

Winamac, Ind.—January 2, 1_ m. Con-
structing a number of roads. W. E. Munch-
enburg, auditor.

Montclair, N. J.—January 22, 8 p. m. Re-
paving Bloomfield avenue, Including the fol-
lowing: 34,300 sq. yds. granite block, 13,700
lineal ft. curbing, 2,000 ft. old curb reset.
Certified check, $10,000. Harry Trlppett,
town clerk.

St. Croix ["alls. Wis.—January 15. 8 p. m.
Improving Washington street. City clerk.

CONTRACTS AWARDED.
Birmingham, Ala.—Paving 8th ave. with

bitulithic, to the Southern Bitulithic Co.
Montgomery, Ala.—Paving East 8th ave.

with bitulithic, to the Southern Bitulithic Co..
$15,172.

Bakersfield, Cal.—Constructing the Colese
Levee road, to V. E. Poshier, of Bakersfield,
Cal., $14,104.
Washington, D. C.—Furnishing 100.000

gallons of road oil for use on roads in the
District of Columbia, to the Gulf Refining
Co.. of Pittsburg, Pa.

Jacksonville, Fla.—Paving Atlantic blvd.*
including 6,000 lineal ft. of brick pavement,
to the Logan Concrete Engineering Co. ; grad-
ing New York ave., to William Ligartis, Bay
St. Jacksonville. Fla.

Carbondale, 111.—Paving Poplar st. with
macadam, to Craine Bros., $27,644.

Glencoe, 111.—Paving Vernon, Railroad and
Hawthorne aves., to Edward M. Laing, of
Highland Park, 111. ; $16,623.

Herrin, 111.—Constructing 43,000 ft. of
granitoid sidewalk, to Keeley & Tweeney, ol
East St. Louis. 111. ; $52,842.
Watseka, 111.—The following paving con-

tracts have been awarded : Park ave.. to J.

A. Palmer, Danville, 111., $6,430 ; Ash St., to
same, $6,138.

Paoli, Ind.—Constructing road in Paoli
township, to James P. Wilson, $5,262.

Valparaiso, Ind.—Constructing a gravel
road in Portage and Boone townships, to.

Ray DeMass, Chesterton, Ind., $11,800 ; and
to Chas. F. Greene, Valparaiso, Ind., $4,317.

Vincennes, Ind.—The following road con-
tracts have been awarded : The Shields
road, to H. F. Jones, $2,290; the Cain road,
to Columbus Hargrove, $1,190.

Williamsport, Ind.—Constructing gravel
road, to W. W. Crane, of Hedrick. Ind..
$10,915.
West Terre Haute, Ind.—Paving National

ave., to George C. and Foulkese Construc-
tion Co.

Fort Scott, Kas.—Paving Burke st., to the
Midland Construction Co.

Iola. Kas.—Constructing one and one-quar-
ter miles of stone road, to George Rhoads. of
Humboldt. Kas.

Baltimore, Md.—Paving a
streets, to F. E. Schnider
$42,920.
Towson, Md.—Constructing

road, to J. S. Parks, Towson, Md., $17,810.
Boston, Mass.—Improving Hallet st., to

the John Kelly Co., $15,540.
Boston, Mass.—Constructing macadam road

on Pequot St.. to J. C. Colman & Sons Co.
Carthage, Mo.—Paving 3rd st. and Main

St., to R. J. & W. N. Boyd Construction Co..
Kansas City, Mo.

Springfield, Mo.—Constructing 5V2 miles
of road, to J. A. M. Lanier, $10,500.

St. Joseph, Mo.—Paving Hammond st. with
brick, to the Young Bros. Construction Co.

Albany, N. Y.—The following road con-
tracts have been awarded by the highway de-
partment : Road No. 969, to Public Service
Contracting Co., $39,853 ; Road No. 687. to

number of
Paving Co..

the Glencoe

town of Sterling, $8,124; Road No. 5151, to
Kaik & Menzies, Buffalo, N. v.. for $53,918;
Road No. 5162, to McGreevey, McGuigan &
Baum, Eltnira, N. Y.. $23,226; Road No. 930.
to W'elden & Mead. \V. Plattsburg, N. Y..
$3,380; Road No. 951, to John H. Gordon.
Albany, N. Y., $23.30:,; Road No. 962, to
DeGraf & Hogeboom. Kingston N. Y., $41,-
629; Road No. 929, to John B. Dower, Balls-
ton Spa, N. Y., $17,779; Road No. 5179. to J.
D. Moynehan Co., Mohawk, X. V\, $77,016 ;

Road No. 5181, to J. D. Moynehan Co., .Mo-
hawk, N. Y., $45,008; Road No. 5184. to
Boynton & McNally, Keesville, $24,482 ;

Road No. 950, to St. Regis Construction Co..
Albany. N. Y., $8,396 ; Road No. 953, Clancy
& Vanalst, Long Island City, $17,203.78 ;

Road No. 5149, Bridgeport Construction Co.,
Poughkeepsie, N. Y., $45,442; Road No. 5165.
Bridgeport Construction Co., $54,748 ; Road
No. 5169, to John F. Donavon, Saugsrties,
N. Y. $41,851 ; Road No. 5173, Henry Mc-
Namee, Eddyville, N. Y, $50,317 ; Road No.
5192, Joseph Walker, Albany, N. Y., $9,733 ;

Road No. 5177, H. McNamee, Eddyville, N.
Y., $41,657 ; Road No. 5185, Santononi Cont.
Co., $71,885; Road No. 5174, to Ed T. Beck
& Co., Warren, Pa., $70,515 ; Road No. 958.
to Public Service Contracting Co., Buffalo.
N. Y., $40,778 ; Road No. 5191, Shaughnessv
Const. Co., Albany, N. Y., $67,089 ; Road No.
5167, to Joseph Walker, $101,952; Road No.
5182, J. D. Moynehan Co., Mohawk, $72,298 ;

Road No. 5183, to Boynton & McNallv.
Keeseville, N. Y., $37,187 ; Road No. 5186, to
Santononi Const. Co., Newcomb, N. Y., $82,-
011 ; Road No. 5187, to Santononi Const. Co..
Newcomb, N. Y., $80,904; Road No. 5180.
J. D. Moynehan Co.. of Mohawk, N. Y.. $68,-
439 ; Road No. 5189, Santononi Const. Co..
$98,313 ; Road No. 5164, Erie Contracting
Co., Buffalo, N. Y., $55,510.67 ; Road No. 313.
A. Schunnemunk Const. Co., Highland Mills.
$11,528; Road No. 5171, Shaughnessv Const.
Co., Albany, N. Y, $24,410 ; Road No. 5156.
to John D. Michiel & Bros., Torrington.
Conn., $56,663 ; Road No. 5178, Shunnemunk
Const. Co., Highland Mills, N. Y., $24,405;
Road No. 5085, John D. Bower, Ballston.
$44,835 ; Road No. 5160, to E. T. Beck &
Co., Warren. Pa., $27,168; Road No. 911.
Suffolk Contracting Co., Huntington. N. Y..
$33,197; Road No. 5168, Dane Const. Cor-
poration, Meriden, Conn., $40,963 ; Road No.
5190. to Hallack & Angel, Newburg. N. Y,
$13,823 ; Road No. 5158, Joseph Walker. Al-
bany, N. Y., $72,280.

Yonkers, N. Y.—Paving Prescott St.. to
R. A. Cescrande, Yonkers., N. Y., $24,225.

Charlotte, N. C.—Paving construction, to
the West Construction Co., of Chattanooga.
Tenn., about $150,000.

Cincinnati, O.—The following paving con-
tracts have been awarded : Macadam on
Alice st., to Henkel & Sullivan, Mercantile
bldg., $5,113 ; concrete steps, to Roos Bros..
Cincinnati, O., $1,581 ; tar macadam on
Greise ave., to N. Goodman, 7th ave., $10.-
139 ; brick pavement on Jay st., to Henkel &
Sullivan. Cincinnati, O., $4,395 ; brick pave-
ment on Bathgate st., the same, $3,376 :

brick pavement on Hickory st.. to the same.
$4,130 ; tar macadam on Wood ave.. to
Thomas G. Strack, $7,450.

Dayton, O.—Constructing brick pavement
and storm sewers in Burkhart ave., to E. M.
Gephart, $41,605 ;

paving Rubicon St.. to

Warren Bros. Co., Boston, Mass., $1,217:
constructing sidewalks and grading Huffman
ave., to A. J. Kammer, $1,150.

Tulsa, Okla.—Constructing asphalt pave-
ment to the amount of about $200,000, to the
Shelby-Downard Asphalt Co., of Ardmore.
Okla.

Philadelphia. Pa.—Repairing roads during
1912, to David McMahon, $202,400.

Pittsburg, Pa.—The following paving con-
tracts have been awarded : Faust St., to the
J. B. Shields Co*., $2,756 ; bids on paving
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Wiikes-Barre, Pa.—Paving North Main
st.. to the Warner-Quintan Asphalt Co., Syra-
cuse. N. Y.

nphis, Tenn.—Paving Calhoun ave.
with wood blocks, to M. Larkin, 658 Vance
st, Memphis, Tenn.. $10,750.
Bonham. Tex.—Paving 14 blocks, including

North Main and West Fifth sts., to the Bert
Hahn Co., of Ardmore. Okla.

Everett. Wash.—The following road con-
tracts have been awarded : Asphalt paving on
Pilcheck road, to Keinseth Bros., $11

iison. Wis.—The following paving con-
tracts have been awarded : Asphalt paving on
Langdon St.. to the Andrews Asphalt Paving
Co., $19,475 ; asphalt paving on Carroll St..

to the same, $11,757.

CONTEMPLATED WORK.
Jose. Cal.—A $300,000 bond issue for

the construction of roads in San Benito coun-
ty has been voted.

Willow. Cal.—A $450,000 road and bridge
improvement bond issue has been sold.

Hartford, Conn.—The resurfacing of Main
st. with asphalt, to cost about $12,000, is

contemplated. T. J. Bennett, superintendent
of streets.

Sylvester, Ga.—A $20,000 bond issue for
road improvements has been voted.

Lincoln, 111.—The paving of Elm st. with
concrete is contemplated.

Mattoon, 111.—The paving of about 5 blocks
of streets with brick is contemplated. C. L.
James, city engineer.

Moline, 111.—The paving of 7th and 8th
aves.. with vitrified brick is contemplated.

Pekin, 111.—The construction of paving in
3 districts, to cost about $500,000, is contem-
plated.

Peoria, 111.—The paving of Arcadia ave.
with brick, to cost about $32,918, is contem-
plated. Ross Canterbury, city engineer.

Rockford, 111.—The paving of about three-
quarters of a mile of street is contemplated.
City engineer. Main.
Webster City, la.—The paving of 19 blocks

of street is contemplated.
Elkton, Md.—A $25,000 bond issue for the

construction of a highway between Elkton
and Perryville has been voted.

Fulton, Mo.—Paving of about 8 miles of
road is contemplated by Callaway county.
Maplewood, Mo.—Paving of Manchester

ave. with brick for a distance of 4,000 feet is
contemplated.

St. Joseph, Mo.—The paving of Mulberry
st. with mineral rubber asphalt is contem-
plated.

Olean, N. T.—The paving of First st. with
vitrified brick is contemplated.

Canton, O.—City Engineer Weber has pre-
pared plans and estimates for paving of
Broadway, to cost about $49,000. The paving
of Cassilly, West North and Fulton sts. is
also contemplated.

Cincinnati, O.—A $203,500 bond issue for
paying the city portion of street and alley
improvements has been voted.

Hamilton, O.—The construction of roads to
cost about $7,000 is contemplated.

Jefferson. O.—The construction of 2 miles
of pavement is contemplated.

Wooster, O.—The paving of Pittsburg ave.
and East Henry st, is contemplated.
Youngstown, O.—The paving of the fol-

lowing streets is contemplated : Hawn st,
Byron st, Himrod ave.. Oak st, Truesdale
ave. and Coland ave.

East Providence, R. I.—Street improve-
ments to cost about $45,000 are contemplated.
Memphis, Tenn.—Heiskell Weatherford.

city engineer, has prepared estimates on con-
crete paving work to cost about $46,000.

Nashville, Tenn.—The counties of the State
have voted bonds to the amount of about
$6,000,000 for road improvement.
Big Springs, Tex.—A $100,000 bond issue

for road construction has been voted.

Sherman, Tex.—Road improvements to
cost about $400,000 are contemplated by
Grayson county.

SEWERS.

BIDS REQUESTED.
Mattoon, 111.—March 1. 1912. Constructing

vitrified pipe sewers to cost about $19,000.
C. L. James, city engineer.

Hannibal, Mo.—February 1. Constructing
vitrified pipe and concrete sewers to cost
about $30,000. W. Y. Use, city clerk.

Springfield. Mo.—January 15, 12 m. Fur-
nishing material for constructing public sew-
ers and outlets ; a sewage disposal plant,
with all appurtenances. Certified check. 10
per cent. J. H. Langston, city clerk ; H. G.
Horton, city engineer.
New Philadelphia, O.—January 15. Con-

structing 11.8 miles of sanitary sewer and 3
miles of storm water sewer, to cost about
$140,000. T. E. Arnold, engineer.
Waco, Tex.—January 2, 10 a. m. Con-

structing sanitary sewers as follows : 2.900
ft. of 15-inch, 12,000 ft. of 12-inch, 10,000 ft.

of 10-inch, and 6,000 ft. of 8-inch vitrified
clay sanitary sewer pipe; 108 ft. of 16-inch
cast iron sewer pipe; 96 ft. of 12-inch cast
iron sewer pipe ; and all other specials. Cer-
tified check, 5 per cent P. A. Gorman, com-
missioner of streets, sewers and public im-
provements.

CONTRACTS AWARDED.
Coalinga. Cal.—Constructing sewer system,

to H. M. Shaffer, $26,316.
Denver, Colo.—Constructing a 15-mile san-

tary sewer, lateral on the South Side, to the
Denver-Pueblo Construction Co., $50,731.

Hartford, Conn.—Constructing sewers as
follows: 2,700 ft. in Scarborough st. and
2,300 ft. in Albany ave., to the Hartford Pav-
ing Brick & Construction Co.. Hartford, Conn.
Washington, D. C.—Constructing the Pet-

worth . Valley outlet sewer, to E. C. Dummel,
$24,334.
Bloomington, 111.—Constructing the Or-

chard Lane sewer, to Pat McDonald. Bloom-
ington, 111., $4,149.

Glen Ellyn, 111.—Constructing about 20
miles of sewers, to the Marquette Constr.
Co., 186 West Washington st, Chicago, 111.

Kankakee, 111.—Constructing sewer system
Nos. 101 and 103, to W. S. Lake.

Plainfield, 111.—Constructing a complete
sewerage system to John Heggie, Joliet, 111.,

$22,023.
Dubuque, la.—Constructing sanitary sewer

in Kaufman ave., to C. B. McNamara & Co..
Dubuque, la.

Louisville, Ky.—Constructing sewer on
32nd st, to Henry Bickel & Co., about $30,000.

St. Joseph, Mo.—Constructing sewer in
District No. 119, to E. F. Mignery.

St. Louis, Mo.—Constructing the McKenzie
Place sewer, to Hoessken Bros., of Bellville,
Mo.. $34,756.

Scotts Bluff, Neb.—A $12,000 bond issue
for sewer construction has been voted. Bruce
& Standevin, 206 Bee bldg., Omaha, Neb.,
engineers.

Superior. Neb.—Constructing a sewerage
system, to Meeker & Dobson, Lincoln. Neb.

South Orange, N. J.—Constructing sewer-
age system, to Pasquale Cestone, Montclair,
N. J., $10,022.

Buffalo, N. Y.—Constructing sewers in
Cambria st, to J. N. Fahning, $5,250.

Rochester. N. Y.—Constructing the Comet
st. sewer, to H. N. Cowles, $36,762 ; con-
structing the Garrison ave., to William Sours.
$42,502.

Cincinnati, O.—Constructing sewers in
Linwood ave., to Thomas T. Strack, Goodall
bldg., Cincinnati, O., $14,174.

Dayton, O.—Paving and constructing sew-
ers in Burkhart ave., to E. M. Gephart.
$41,605.
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Oklahoma City, Okla. Constructing an
electrolytic sewage disposal plant, to J. A.
McMahan ami l<\ K. Hennett, $16,682.

Ligonier, Pa.—Constructing sewerage sys-
tem complete. Including an ejector system.
to William Jones, of Carnegie, Pa., $56,571.

Philadelphia, Pa.—The following sewer
contracts have been awarded: llunlintr Park
ave., to John L. Bockius, $10,000 ; Luzerne
St., to John L. Bockius, $5,000 ; Cobb's ,

i !ri ilc intercepting sewer, to David Peoples,
$30,000 ; 57th street extension, to Ryan &
Kelly, $10,000: Frankfort intercepting sewers,
to Donato Delite, $40,000 ; Pennypack Creek
intercepting sewers, to John McNenemy. $30.-
000 ; Rock Run extension, to David Peoples.
$30,000.

Richmond, Va.—Constructing a main trunk
sewer in South Richmond, to A. W. May-
nai'd, $36,000.

Kennewick, Wash.—Constructing a main
trunk sewer, to M. Jennings, of Pasco, Wash.

CONTEMPLATED WORK.
Union Springs, Ala.—A $30,000 bond issue

for the construction of a sanitary sewer sys-
tem has been voted.

Fort Smith. Ark.—The construction of a
filtration plant and the extensions of the
pumping facilities, to cost about $97,000, is

contemplated.
Bakersfield, Cal.—City Engineer Greeley

has prepared plans for a supplemental sewer
system.

Reedley. Cal.—The installation of a water
works plant and a sewerage system is con-
templated.

Santa Maria, Cal.—A $75,000 bond issue
for the construction of a sewerage system
and the purchase of a sewerage farm has
been voted.
Tampa, Fla.—-Alex. H. Twombly, 111

Broadway, New York, N. Y., has been re-

tained to prepare plans and estimates for a
sewerage system for the city.

Douglass, Ga.—A $10,000 bond issue for
the construction of sewers has been voted.

Savannah, Ga.—A $600,000 bond issue for
the extension of the sewerage system has
been voted.
Wardner, Idaho.—The construction of a

sewerage system to cost about $40,000 is con-
templated. T. R. Jones, city clerk.

Rockford, 111.—City Engineer Main has
prepared plans for a sewerage system in the
North End to cost about $40,000.

Saint Charles. 111.—A bond issue for the
construction of a sewerage system has been
voted.

East St. Louis, 111.—The East St. Louis
Engineering Co. is preparing plans and esti-

mates for a number of contemplated sewers
and drainage ditches.

Gary, Ind.—Arthur Mellen, former city en-
gineer, has been retained to prepare plans
for a sewer on Ridge road to cost about
$150,000.

South Bend, Ind.—The construction of a
trunk sewer on Michigan st. is contemplated.

Belmond, la.—The city council will engage
an engineer to make a survey ror a sewerage
system.

Bowdle, la.—Complete water works and
sewerage systems to cost about $13,600 are
contemplated.
Ottumwa, la.—Sewer construction to cost

about $66,000 is contemplated for the next
year.

Lawrence, Kas.—The construction of three
storm sewers to cost $17,300 is contemplated.

Rayville, La.—W. H. Wright is preparing
plans for the construction of a water works
system and a sewerage system and an elec-

tric light plant.
Kalamazoo. Mich.—H. A. Johnson, city en-

gineer, has prepared plans and estimates for
a sewerage system to cost about $60,000.

Stillwater, Minn.—The construction of
sewer outlets to cost about $12,000 is contem-
plated. L. W. Clark, city engineer.

Springfield, Mo.—A $100,000 bond issue for
the Improvement of the sewer system has
been voted.

St. Joseph, Mo.—An ordinance providing
$40,000 for the South Park sewers has been
passed.

Gerring, Neb.—A $5,000 bond issue for the
construction of a sewerage system has been
voted.

Yonkers. N. Y.—F. L. Cooper, city engineer,
has prepared plans for constructing a sewer
on Prescott st.

Cleveland, O.—T. W. Piatt, consulting en-
gineer, is preparing an estimate of the cost
of a sewage disposal plant.

Salem, O.—The construction of a sewasr..
disposal plant to cost $55,000 is contem-
plated.

Aberdeen, S. D.—W. G. Potter, 205 Citi-

zens' Bank bldg., has prepared plans for the
construction of a reinforced concrete reser-
voir and complete sewer purification works.

Nashville, Tenn.—The letting of a contract
for a sewer in Pearl st. has been postponed.

Austin, Tex.—The construction of a sewer-
age system to cost about $2 00,000 is contem-
plated.

Dallas, Tex.—The board of city commis-
sioners will within the next 30 days appoint
a consulting engineer on the construction of

a sewage disposal plant and water purifica-

tion plant.
Chase City, Va.—The construction of a

complete sewerage system is contemplated.
Edmonds, Wash.—City Engineer W. C.

Bickford has prepared plans and estimates
for a main trunk sewer to cost about $30,000.

West Allis. Wis.—A bond issue of $18,000
has been authorized for the purpose of con-
structing sewers.

WATER WORKS.

BIDS REQUESTED.
Dubuque, la.—Jan. 22, 8 p. m. Furnish-

ings and delivering one 2,000 gal. duplex act-

ing, motor driven pump, at pumping station.

Certified check $500. D. S. Stedman. supt. :

R. P. Melendy, engr.
Euclid, O.—Jan. 8. Constructing 6-inch

water main on Canterbury Ave. Construct-
ing 6 -inch water main on Clarewood Ave.

:

constructing water main on Lake Road. F.

N. Shoass, village clerk ; F. A. Pease Engi-
neering Co., Williamson bldg., Cleveland, O..

engrs.

CONTRACTS AWARDED.
Piedmont, Ala.—Constructing extensions to

the water works system to J. E. McCrearv
Company, Empire bldg., Atlanta, Ga.

Russellville, Ark.—Constructing a water
works system complete to the Tonkawa Con-
struction Co., of Kansas City, Mo., $50,000.

Denver. Colo.—Constructing a 60-inch con-
duit to complete the connecting system of

the Denver Union Water Co., to McKay &
Gettes, about $250,000.

Rushville, 111.—Constructing water works
system complete to Des Moines Bridge and
Iron Works, Des Moines, 111., $30,986.

Springfield, 111.—Constructing new pumping
station complete, to Wm. M. Allen & Son,
Peoria, 111., $47,866.
Audubon, la.—Constructing deep well at the

city water works, to J. P. Keller, Artesian
Well Co., of Chicago, 111.

Hill City, Kas.—Constructing a water
works system and electric light plant, to

Brooks & Son of Jackson, Mich, about $50,-

000.
Armory, Miss.—Installing a water works

system complete, to Long & Lewis of Besse-
mer, Ala., $50,000.

Pacific, Mo.—Constructing water works
system complete, to James A. Prendle of
Montgomery City, $12,940. Bid does not in-

clude engine, pump, etc.

Wilcox. Neb.—Constructing water works
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plant to the Des Moines Bridge & Iron Co.,
-

.

Hillsboro. N. D.—Constructing extensive
improvements to the municipal water works

m to the General Engineering Company
N. 1 >.

Braggs, Okla.—Constructing a water works
system to the N. P. Bhextnan Machine & Iron

Works, Of Oklahoma City, Okla., $17,702.

Rapid Citv. S. D.—Constructing about 5%
miles of wooden water pipe to the Washing-
ton Pipe & Foundry Co., of Tacoma, Wash.

Port Arthur, Tex.—Constructing a 30-inch

main to pipe water from Port Nethes, 12

miles distance, to furnish 6,000 gallons of

day, awarded to Lane and Bowler
of Houston. T<

Prince Rupert, B. C. Can.—Furnishing ma-
terials on the Woodworth Water Project to

Balfour. Guthrie Company. Central bldg., Se-

attle. Wash.. 553,111.

CONTEMPLATED WORK.
Alhambra. Cal.—The construction of a

complete water works system is contemplated.
Reedley, Cal.—The installation of a water

works plant and a sewerage system is con-

templated.
Wray, Colo.—The construction of a muni-

cipal w'ater works plant is contemplated.
Atlanta. Ga.—The installation of two ad-

ditional pumping units at the water works
pumping station has been recommended.
Brownwood, Ga.—A $10,000 bond issue for

the construction of a water works system has
been voted.

Cuthbert, Ga.—A bond issue for the con-

struction of a water works system and an
electric light plant has been voted.

Douglass, Ga.—A $15,000 bond issue for

light and water improvements has been voted.
Creston. Idaho.—A $75,000 bond issue for

the installation of a water works system has
been voted.

Ilo. Idaho.—Plans are being prepared by
the Spokane Engineering Co., for the con-
struction of a water works system to cost

about $11,000.
Pocatello Idaho.—A bond issue for S2i0.-

000 has been voted for the construction of

a municipal water system.
Moline, 111.—Bids were received for the con-

struction of a filtration plant at Arsenal Is-

land, but were rejected. New bids will be
asked on the works which is estimated at

$30,000.
Bowdle, la.—-Complete water works and

sewerage system to cost about $13,6000 are
contemplated.

Russel. Ky.—A $75,000 bond issue for the
construction of a water works system has
been voted.

Covington, La.—The construction of a mu-
nicipal water works svstem is contemplated.

Rayville, La.—W. H. Wright is preparing
plans for the construction of a water works
system, a sewerage system and an electric

light plant.
Baraga, Mich.—The installation of a mu-

nicipal water works plant is contemplated.
Farmington, Mich.—A $15,000 bond issue

for the installation of a water works system
has been voted.

Standish, Mich.—C. F. Hall has purchased
the electric light plant and water works and
will erect a new power plant.

Glenwood, Minn.—A $15,000 bond issue for

the construction of a water works system has
been voted!
Xew Duluth, Minn.—The construction of an

independent water supply system for New
Duluth and Gary is contemplated.
Glenwood. Minn.—A $15,000 bond issue for

the installation of a water works system has
been voted.

Mountain Grove. Mo.—A bond issue for the
construction of a water works system has
been voted. Address Mayor Candler.

Sidney, Mont.—The Commercial Club de-
sires to secure prices on air pressure water

system. William Combes, chairman of com-
mittee.
Benkelman, Neb.—A municipal water

works system to cost about $12,000 is con-
templated.

lniseh. Neb.—Improvements to the
water works system to cost about $29,000 in-
cluding a new concrete reservoir are contem-
plated.
. Argyle. N. Y.—A $12,500 bond issue for the
construction of a water works system has
been voted.
Hudson Falls. N. Y.—A $175,000 bond is-

sue for the construction of a gravity wati r

works system has been voted.
Akron, O.—The city has voted to purchase

the Akron water company's plant, and con-
struct extensions, $815,000.

Springfield, O.—Improvements to the w-ater
works pumping plant are contemplated.
George Cotter, supt.

Inola, Okla.—The constructing of a water
works system to cost about $19,000 is con-
templated.

Noble, Okla.—An $8,000 bond issue for the
installation of a water works system has
been voted.

Worthington, Okla.—A $20,000 bond issue
for the installation of a water works sys-
tem has been voted.

Chamberlain, S. D.—A $20,000 bond issue
for the construction of a water works pump-
ing station has been voted.

Cookeville, Tenn.—A $30,000 bond issue for
extending the water works and electric light
system has been voted.

Trenton, Tenn.—Constructing water works
extension, to the Allen Engineering Co., Ex-
change bldg., Memphis, Tenn.
Aransas Pass, Tex.—A $15,000 bond issue

for the construction of a water works system
has been voted.
Brownwood. Tex.—A $15,000 bond issue for

the construction of a water works system has
been voted.
Chase City, Virginia.—The construction of

a municipal water works system is contem-
plated.

Dayton, Va.—A bond issue for the installa-

tion of a water works system has been voted.
Asotin, Wash.—Laying water mains and

constructing reservoir, to W. H. Mitchell, Se-
attle, Wash., $23,408.

Granger, Wash.—A $15,000 bond issue for
the construction of a water works system has
been voted.
Fox Lake, Wis.—A $20,000 bond issue for

the construction of a water works system has
been voted.

BBXDOSB.

BIDS REQUESTED.
San Luis Obispo, Cal.—Feb. 5. Construct-

ing a steel highway bridge over the Santa
Maria River. F. Rodrigues, clerk.

Santa Barbara, Cal.—Feb. 5. Constructing
steel highway bridge over the Santa Maria
River. S. J. Rodrigues. clerk of San Luis
Obispo County.

Trinidad, Cal.—Jan. 5. Constructing a 50-

foot bridge across Canyon Delatua. D. F.
Harlan, chairman.
Grundy Center, la.—Jan. 3. Furnishing

material for bridge construction during 1912
as follows : Steel bridges, reinforcing iron

for concrete bridges, bridge lumber and pil-

ings, construction work on bridges as above
noted. P. G. Ensminger. county auditor.
New Hampden, la.—Jan. 4, 6 p. m. Con-

structing 10 reinforced concrete bridges. E.

S. Malloy, county auditor.
Biloxi, Miss.—Jan. 1. Constructing Patten

bridge across the Little Biloxi River. S. S.

Hewes. clerk.
Goldsboro, N. C. Jan. 3. 12 m. Con-

structing an 80-foot steel bridge over the

Little River. Certified check $300. C. D.

McKinney, chairman executive committee,
state hospital.
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Washington, D. C.—The construction of a
reinforced concrete bridge over Kentucky
Creek. Ed Elliott, county clerk.

York, Pa.—Jan. 9. Constructing all wood-
en bridges in the county of York during 1912.
H. S. Chapin, county clerk.
San Juan, Porto Rico.—Jan. 15, 10 a. m.

Constructing a 108-foot steel pony truss high-
way bridge. P. Warren Allen, supt. of public
works.

CONTRACTS AWARDED.
Fresno, Cal.—Constructing 4 bridges to R.

S. Ball. $8,000.
Los Angeles, Cal.—Constructing 7th St.

bridge, to Merterneau Bridge and Construc-
tion Co., $7,490.

Modesto, Cal.—Constructing the Ridon
bridge trestle, to the Pacific Construction Co..
$5,893.

Jacksonville. Fla.—Constructing reinforced
concrete bridge over Trout Creek, to W. B.
Kierman & Co., Milwaukee, Wis., $14,200.

Petersburg, Ind.—Constructing the Porters-
ville bridge to the Vincennes Bridge and Iron
Co., of Vincennes, Ind., $16,444.

Newcastle, Ind.—Constructing several
small bridges and concrete culverts, to P. J.
& H. F. Burk. Newcastle, Ind.
La Porte. Ind.—Constructing the Swaby

bridge, to the Rochester Bridge Co., Roches-
ter, Ind.
Audubon, la.—Constructing three concrete

bridges, to Ward & Weighton, of Audubon.
Burlington. la.—Constructing a number of

small steel bridges, to the Clinton Bridge Co..
Clinton. la.

Emporia, Kas.—Constructing a steel super-
structure for three bridges, to D. H. Young,
Lawrence. Kas.
Baton Rouge, La.—Constructing bridge

over the Comite river in the Greenwell
Springs Road, to F. Hasie, Jr., Dallas, Tex.

Minneapolis, Minn.—Constructing steel
bridge across the Snake river between Elmore
and Owyhee counties, to the Minneapolis
Minn., $26,674.

Vicksburg, Miss.—Constructing a concrete
arched bridge over the Glass Bayou, to the
Roberts Construction Co., $14,999.
Kansas City, Mo.—Constructing a viaduct

on McGee St.. to W. P. Carmichael Construc-
tion Co., $40,000
Kansas City, Mo.—Constructing the Camp-

bell St., viaduct across the Belt line, to J. J.

O'Heron, about $90,000.
Dundee. N. Y.—Constructing an iron bridge

on the Pre-Emption Road, to the Lane Bridge
Co., of Painted Post, N. Y.

Harisburg, Pa.—Constructing a bridge
across the Swatara Creek, to G. W. Ensign,
$11,258.
Aberdeen, S. D.—Constructing 5 bridges in

Brown County, to A. Y. Bayne Co., of Minne-
apolis, Minn.

Gonzales. Tex.—Constructing 2 steel brid-
ges, to the Gonzales Bridge and Iron Works.

Norfolk. Va.—Paving Church St. with Bel-
giam block, to Perry W. Ruth & Co., Norfolk,
Va.

Connelly, Wash.-—Constructing a bridge
across the Okanogan river1

, to the Graff Con-
struction Co., Seattle, Wash.. $5,000.

Davenport, Wash.—Constructing 6 steel

bridges, five 40-foot spans and one 100-foot
span, to the Coast Bridge Co., of Portland,
Ore.

Kent, Wash.—Constructing 133-foot steel
bridge, to the Washington Engineering Co.,

Seattle. Wash.

CONTEMPLATED WORK.
Bakersfield, Cal.—County Surveyor Buff-

ington has been authorized to construct a
concrete bridge over the Kern river at Ches-
ter Ave., to cost about $75,000.
Grand Junction, Colo.—County surveyor

Fisk has prepared pi ins for the construction
of a bridge at Main St.

Nowata, Okla.—Jan. 15. Constructing a

bridge between Georgetown and Washington
to cost about $275,000 is contemplated. P.
T. Bailey, Jr., engineer of bridges, D. C.

Freeport, 111.—The construction of a bridge
at the foot of Spring St. is contemplated.
Waukegan. 111.—An estimate of $81,000 for

the construction of the South Genesee St.
bridge submitted by Westcott & Rouneubert
has been rejected and a new estimate will b*>
asked.

Toledo, 111.—The construction of a rein-
forced concrete bridge to replace one de-
stroyed by a cyclone is contemplated. Esti-
mated cost, $12,000.

Council Bluffs, la.—The construction of a
concrete bridge at Main St., is contemplated.
E. S. Simon, city engr.

Vassar, Mich.—A $10,000 bond issue for
the construction of a bridge across the Cass
river at Huron Ave. has been voted.

Bemidji, Minn.—The construction of a
bridge across the Mississippi river is contem-
plated.

Minneapolis, Minn.—The construction of a
bridge between the villages of Orono and
Minnetonka to cost about $30,000 is con-
templated.
Kansas City, Mo.—Louis R. Ash, city engi-

neer has submitted plans for the construction
of a bridge over the McGee St. traffic way at
2 6th St.. estimated cost, $15,000.

Roxwell, N. Mex.—The construction of a
steel bridge across the South Berrendo river
to cost about $6,000 is contemplated.

El Reno, Okla.—The construction of a
bridge near Darlington is contemplated.

Cleburne, Tex.—A $178,000 bond issue for
the purchase and maintenance of the water
works system has been voted.

Bellairs. W. Va.—The construction of a
bridge across Pinch Run is contemplated.

STREET LIGHTING.

CONTRACTS AWARDED.
Kansas City, Mo.—The following lighting

contracts have been awarded : Furnishing
3,500 poles to the Be-R Electrical Co., Kan-
sas City, Mo.. $26,642 ; furnishing 75 miles
of wire, to the American Steel & Wire Co.,
$37,854.

Philadelphia, Pa.—The Philadelphia Elec-
tric Co., submitted the only bid for street
lighting for the coming year, $1,336,287.

CONTEMPLATED WORK.
Glendale, Cal.—The city has purchased the

Glendale Light & Power Co. plant and are
planning lighting extension. Purchase price,
$55,000.
Tampa, Fla.—The installation of an orna-

mental lighting system on Franklin St., is

contemplated.
Cuthbert. Ga.—A bond issue for the con-

struction of a water works system and an
electric light plant has been voted.
Douglass, Ga.—A $15,000 bond issue for

light and water improvements has been voted.
Manchester, Ga.—A $15,000 bond issue for

the construction of a municipal electric light
plant has been voted.
Twin Falls. Idaho.—The installation of a

small number of cluster lighting standards
is contemplated. City clerk.
Champaign, 111.—A $35,000 bond issue for

the installation of a street lighting system
has been voted. A private corporation will
furnish the current.

Springfield. 111.—The Springfield Utilities

Co. has been instructed to install boulevard
lights on So. 4th St.

Peoria, 111.—Mayor Woodruff is investigat-
ing the street lighting situation.

Galva. la.—A bond issue for the construc-
tion of an electric light plant has been voted.

Pana. la.—The installation of a boulevard
lighting system is contemplated.
McCune. Kas.—The construction of a mu-

nicipal light plant is contemplated.
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Perry. Kas.- bond issue for the
construction of an electric light plant has

I oted.
K.iwiile. La.—W. H Wright Is preparing

plans for the construction of a water works
m and a sewerage system and an electric

light plant.
Leomins: —The replacing of llo

imps by 575 tungsten lamps is contem-
plated. The Leominster Electric Light and

r Co.
dish. Mich.—C. P. Hall has purchased

the electric light plant and water works, and
will erect a new power plant.

isas City, Mo.—The question of adopt-
ing a design for an ornamental street light

standard is being discussed by three commit-
tees, which are as folows : Commercial Club.

H. R Knnis. S. Jenkins. W. A. Repp; The
City, Frank B. Askew, D. H. Talbot; The

is City Ad Club, L. H. Scurlock and W.
M. Hawkins.

Devil's Lake, X. D.—A $33,000 bond issue
for the construction of a municipal lighting
plant has been enjoined.

Cincinnati, O.—The Union Gas & Elec-
tric Co. have been instructed to provide gas
lamps for Parker Ave.

Salem. Ore.—The construction of a munici-
pal electric light plant to cost about $20,000
is contemplated.

Charleroi. Pa.—A franchise has been
granted to the West Penn Electric Co.. for
lighting the streets for a period of five years.
Woodbury, Pa.—The construction of a mu-

nicipal electric light plant is contemplated.
Flandreau. S. D.—A franchise for the con-

struction of a street lighting system has
been voted.

Cookerville, Tenn.—A $30,000 bond issue
for extending the water works and electric
light system has been voted.

Greenville. Tex.—A franchise for construct-
ing and operating an electric light plant has
been awarded to J. M. Carsey, W. J. Simpson
and J. P. Simpson of Kausman. Tex.

Murray. Utah.—City council has decided to
install ffftv new street lamps, at a cost of
about $1,000.

Tremonton. Utah.—The installation of elec-

tric street lights, with power furnished by
the Utah Idaho Sugar Co., is contemplated.

Castle Rock. Wash.—The Castle Rock Light
and Power Co. has been incorporated for
$250,000 by A. E. Braden, H. B. Davis, and
I. W. Selden.
Fond du Lac. Wis.—The city is preparing

to install a municipal electric light plant at
the termination of the present lighting con-
tract on April 1, 1913.

Harrison, Ont., Can.—The installation of an
ornamental street lighting system is contem-
plated.

FIRE APPARATUS.

CONTEMPLATED WORK.
Gadsden, Ala.—The purchase of additional

fire apparatus and the installation of a fire
alarm system is contemplated.
Folsom City, Cal.—The purchase of motor

fire apparatus has been recommended.
Riverside, Cal.—The purchase of motor fire

apparatus to cost about $10,000 is contem-
plated.

Fort Collins, Colo.—The purchase of motor
fire apparatus is contemplated.
New Haven. Conn.—The purchase and in-

stallation of a fire alarm system is contem-
plated.

St. Petersburg, Fla.—The purchase of an
automobile fire truck is contemplated.
Augusta, Ga.—The installation of an auto

fire company for Summerville is contem-
plated.

Cedartown, Ga.—The purchase of automo-
bile fire apparatus is being considered.

Freeport, 111.—The purchase of motor fire

apparatus is contemplated.

Columbus, I rui. '1'iic city is contemplating
sewer construction to cost about $40,000.

Indianapolis, Ind.—A complete reorganiza-
tion of the Indianapolis Fire department with
the installation of motor apparatus in the
outskirts is being planned by William E.
Davis, president of the board of safety and
Fire Chief Coots.
Mason City, la.—A $24,000 bond issue for

fire department improvements has been voted.
Auburn, Maine.—The purchase of a hook

and ladder truck. is contemplated.
Everett. Mass.—The sum of $5,500 for the

purchase of a motor fire truck has been voted.
Lynn, Mass.—The purchase of two automo-

bile chemical wagons is contemplated.
Wakefield, Mass.—The purchase of motor

combination chemical and hose truck is con-
templated.

Winona, Minn.—The purchase of an auto-
mobile fire truck is contemplated.

Red Lodge, Mont.—The purchase of an au-
tomobile fire engine is contemplated.

Albuquerque, N. Mix.—The purchase of a
triple combination motor fire engine is con-
templated.

Troy, N. Y.—Extensions to the fire alarm
system to cost about $40,000 are contem-
plated.

Bellfield. N. D.—A $10,000 bond issue for
fire apparatus and other Improvements has
been voted.

Massillon. O.—An $8,000 bond issue for the
purpose of converting horse drawn fire equip-
ment into automobile apparatus has been
voted.

Mercer, Pa.—A franchise has been granted
to the Mercer County Electric Light and Heat
Co., to operate an electric light plant in the
village.
West Chester. Pa.—The purchase of motor

fire apparatus is contemplated.
Pasco, Wash.—The purchase or a steam fire

engine to cost about $1,350 is contemplated.
Spokane, Wash.—Bond to the amount of

$100,000 for the purchase of additional fire

apparatus has been recommended.
Wenatchee, Wash.—The installation of a

complete fire alarm system is contemplated.
Manitowoc. Wis.—The installation of motor

fire apparatus has been recommended.
Milwaukee. Wis.—Commissioner Briggs of

the Board of Public Works has recommended
the purchase of automobile fire apparatus for
station Number 1.

Waukesha. Wis.—The purchase of a fire

engine is contemplated.
Victoria, B. C, Can.—The purchase of an

automobile for the use of the fire chief to

cost about $35,000 is contemplated.

GARBAGE DISPOSAL, STREET CLEAN-
ING AND SPRINKLING.

CONTRACTS AWARDED.
Indianapolis, Ind.—Removing and dispos-

ing of garbage for a period of 6 years to

Jesse P. Moorman, of Winchester, Ind.

CONTEMPLATED WORK.
Detroit, Mich.—The city is contemplating

the construction of a garbage incinerating
plant. Commissioner Haarer.

Hamilton, O.—The public service depart-
ment has been authorized to advertise for
bids for the removal of the city garbage for
a period of 10 years.
Oklahoma City, Okla.—The city clerk has

been authorized to advertise for bids for the
construction of a 50-ton incinerator plant for
which about $24,000 is available.

Connellsville, Pa.—A 10 year franchise has
been granted to the Connellsville Garbage
and Fertilizer Co. for the purpose of con-
structing a municipal garbage disposal plant.

Homestead, Pa.—The city has voted to pro-
vide for the collection and disposal of garb-
age by the municipality.



~S February. Nineteen Hundred Twelve V
Volume XLII Number Two

Practical Road Building.*

By John N. Edy, C. E., Highway Engineer, Billings, Mont.

Construction of Earth Roads.

BY FAR the greater mileage of roads
with which the supervisor has to

contend is constructed of natural
earth. Because of this fact and because
such a road must inevitably be used as

the foundation for future improvement,
the construction and maintenance of the

earth road is of vital importance to the
taxpayer. The location of all roads hav-

ing been previously treated, we are con-

cerned chiefly with the construction and
maintenance, with this exception: In
building a road that has been in use for

some time improvement by relocation

should be considered. This relocation

need not be applied to the entire route.

There will be found places where the

drainage may be improved, the distance

shortened or grades eliminated by slight-

ly changing the location. The making of

a good earth road on an old roadbed must
begin with this subject of relocation.

A. Construction.—Under this head we
have: First, clearing, excavating and
tilling; second, building the foundation
and wearing surface.

1. The right-of-way should be cleared

throughout its entire width. This clear-

ing might well be done by contract at so

much per acre. The following table,

showing acres per mile for different

widths of right-of-way, will aid in esti-

mating the cost of such work:

One mile of road

—

1 foot wide contains 0.121 acres

10 feet wide contains 1.21 acres

20 feet wide contains 2.42 acres

30 feet wide contains 3.64 acres

40 feet wide contains 4.85 acres

50 feet wide contains 6.06 acres

60 feet wide contains 7.27 acres

70 feet wide contains 8.48 acres

80 feet wide contains 9.70 acres

100 feet wide contains 12.10 acres

No stumps should be left standing
above the level of the road, and in the

driveway the stumps should be entirely

removed. For this purpose blasting is

preferable to grubbing, the former meth-
od being both quicker and cheaper. All

trees, logs, brush, etc., are to be removed
from the right-of-way.

No excavation should be attempted un-

til the work has been staked by an engi-

neer, who will save many times his fee

by balancing cuts and fills and eliminat-

ing unnecessary waste; slope stakes
should be set, showing the cut or fill at

both sides and in the center of the grade.

It is of primary importance that the su-

pervisor use the proper earth-moving ma-
chinery. Enough money is ordinarily

wasted using the wrong tools to provide
a first-class equipment. Every super-

visor should own and use some practical

book on earth excavation. In fact, the

county would save money by furnishing
these helps free of charge.

As a general thing it is economical to

use slip or drag scrapers for distances up
to 150 or 200 feet. With very small

scrapers and strong teams consider using
one horse to the scraper. This is more
important where there is likely to be any
delay in loading or dumping. For dis-

tances between 200 feet and 800 feet use
wheel scrapers in sufficient number to

provide a minimum loss of time. The
writer suggests the use of Fresnoes for

any distance up to 400 feet. This scraper

is used largely in the West for all classes

of work, especially in irrigation and
highway cnstruction, and is considered

the most economical dirt-moving device

used. Eastern contractors and municipal-

ities are losing money if they are not ac-

quainted with the merits of this tool.

For hauls longer than 800 feet or 1,000

feet use slat-bottomed wagons, or, prefer-

* Copyright by John N. Edy.
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ably, an Improved dump wagon. In any
case the crew should be arranged so thai

6Y< ry man will be kepi busy, a maximum
amount of work being accomplished by
teams with as little hand labor as pos-

sible, in hauling From a pit with just

enough men to readily had one wagon
d<> not have all teams report at the same
time. Have them come into the pit, say,

it n or fifteen minutes apart.

Other things being equal, the cost of

all excavation depends absolutely on the

ability and judgment of the foreman or

superintendent
Embankments should be built in layers

oe foot by spreading the material for

the full width of grade. If the earth is

use the hard, firm surface of the old road
for the foundation, and to build the wear-
ing surface of a loose, porous nu'.ss of

earth and sod. This is proper so tar as
the foundation is concerned, but we shall

see that the surface should receive more
attention than is usually given it. In

order that we may adhere to the funda-
mental principles of road building as dis-

cussed in the November number, we must
have both a dry, solid foundation and a
solid and waterproof wearing surface;

an attempt to do with the one without
the other will result in the failure of the
road.

The following sketches show some sug-

gested cross-sections for roads that may
be made with the grader. Note that the

bottoms of the side ditches are about 2

feet below the crown of the road; that

these ditches are wide and shallow; and
that the surface of the roadway slopes at

the rate of one inch per fcot. Observe

y» Sty £> -cJrc?/r7
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I. PREPARATION OF SUB-GRADE.
Excavation and Embankment.

moist, as it will be in the spring, the

passage of teams and scrapers or wagons
will probably pack if sufficiently. In dry
weather, working rapidly, the layers

should be rolled. This may be done by-

using the home-made concrete roller de-

scribed later. No stumps, brush or

heavy vegetable matter should be permit-

ted in the embankment, the sides of

which should slope at the rate of 1% feet

horizontal to 1 foot vertical. In earth

cuts the banks may slope 1 to 1.

The foundation cf an earth road is pre-

pared chiefly by providing drainage and
compacting the material. In doing
grader work it has been the practice to

2. TYPICAL CROSS SECTIONS OF EARTH
ROADS.

also the intercepting ditches used in

deep cuts; they aid in keeping the banks
dry, and thus prevent slides.

All grader work should be done in the
spring when the soil is moist and will

pack; when hard, dry earth is moved into

the roadway it grinds into dust and read-

ily absorbs moisture, thereby defeating

the very purpose of the grading. If the

old surface of the road is not firm, it

should be thoroughly rolled, and all soft

or spongy earth removed and replaced

with good material.

While the drainage of the foundation

will ordinarily be effected through the

side ditches, it will sometimes be neces-

sary to remedy "seepy" places, or under-

flow, by means of sub-drains, which are

built as follows:

Locate, if possible, the source of the

underflow and in the bottom of one side

ditch (or both side ditches) dig a trench

about 3 feet deep that will tap the wet

place. A line of 4 or 6-inch drain tile,
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laid closely, lmt with open Joints, and
having a tall of at least ;: inches per 100
feet, is placed in the trench, true to line

and grade. No sharp turns are to be
permitted, changes in direction to be ef-

fected by easy, gradual curves. Place

carefully over and about the pipe about
12 inches of loose screened gravel or
broken stone, and complete the back fill-

ing with well-tamped earth. An outlet

must be provided, either into a side ditch

or culvert, or through a bank. Exposed
outlet pipe is to be of better grade than
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3. DRAINAGE DETAILS.

ordinary drain tile, and must be protected
by a head wall of concrete or stone ma-
sonry. If it is not possible to secure
tile, a very serviceable drain may be con-

structed by setting two lines of flat stones
on edge and covering with stones laid

flat, forming an open stone box.

Under-drainage is of permanent value
to the road; it is sometimes essential to

a dry foundation. Sub-drains should be
placed on one or both sides of the road-
way, but never under the center, where
they are practically inaccessible. Very
little surface water finds its way into
these drains, their real objects being:

1. To lower the water level in the
soil.

2. To cut oft the underflow.
3. To hasten the drying of the road

after a thaw.

The earth wearing surface must be free
from sod and other vegetable matter. If

we are to have a "suitable, compact and
waterproof" wearing surface the material
must be carefully handled and every pre-
caution exercised. The grader or other
tool having moved the good earth toward
the center of the road, the clods should
be broken by harrowing, and the whole

thoroughly rolled. During this pri

depressions and unevenness in the sur-
face will develop, when material shenld
be added where necessary and again
rolled until the surface is uniform and
conforms to the cross-section adopted. In

using the roller begin at the side ditches
and roll in the direction of the length of

the road, working nearer the center; roll

both sides before rolling the center of the
road.

Note that on steep grades the crown
should be designed to enable the water to

run to the side ditches, rather than along
the road. Ditches should be paved to pre-
vent wash. No water breaks should be
built across the roadway. In order to re-

move the water from the side ditches car-

ry it under the road at frequent inter-

vals. Earth roads require plenty of sun-
shine, and shrubbery that interferes with
the proper drying of the road should be
removed. Occasionally on steep grades in

side-hill work, instead of elevating the
center of the road, it may be desirable to

raise the outer side, slanting the whole
surface in toward the ditch on the inner
side. This is a help to teams when the
road is in a slippery condition, especially

at sharp turns.

4. DRAINAGE CANAL BEFORE CONSTRUC-
TION OF ROAD ON EMBANKMENT.

All side ditches should be left smooth
and in such condition as to offer the least

resistance to the flow of water. Particu-
lar attention must be given the grade of

these ditches, insuring the removal of all

water that falls on the roadway and that
comes on the right-of-way from adjacent
land. A minimum grade of % per cent.,

cr a fall of 6 inches in 100 feet, is sug-

gested. It is sometimes necessary to

use the road ditch as a sort of lateral
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drainage ditch for low, swampy land, in

which ease the dimensions of the water-
way must be determined to suit the con-

ditions.

Where drainage canals have been dug
through wet land, it is often convenient
to build a road on one bank of the canal.

For this reason during the construction

Of the canal all stumps excavated should
be placed on one side of the ditch, leav-

ing the other bank free from obstruc-

tions. A bank similar to the one shown
in the accompanying photograph was
graded with plow and drag and made into

rviceable roadway 22 feet wide for

$70.00 per mile. (See Fig. 4).

When it is found necessary to construct

a road through a swamp some means

must be adopted to prevent disastrous
settling of the material. A very common
method is to lay logs and poles crosswise
of the road, covering with a layer of

brush, on which the earth fill is placed;
the object being to place the roadway
above the water, and to prevent its set-

tling into and becoming a part of the wet
and unstable sub-grade. Another plan is

to throw large rock into the side ditches,

confining the material under the roadway
and thus increasing its bearing power.
Willow mattresses placed on the soft

ground have been used to distribute the
load. Each case of this nature usually
presents a problem in itself, and must be
solved by the experience and ingenuity of

the supervisor.

Tannery Wastes in Sewage.

WHILE litigation over tannery wastes
in sewage is not widespread, the
growing disposition of the public

to seek damages and to enforce purifica-

tion makes the subject of the inoffensive

disposition of such wastes a matter of

by no means remote interest to the tan-

ning industry in general. Gloversville,

X. Y., the center of the glove industry
in this country, has a particularly lively

experience with damage suits against the
tanneries there, and under pressure of

adverse verdicts, backed by an extensible

injunction, the city has had to devise a
new system of sewage disposal. A re-

port on the matter, by Harrison P. Eddy,
civil engineer of Boston, and Morrell
Vrooman, city engineer of Gloversville,

who were assisted by H. B. Hommon,
chemist, sets forth certain features of the
new system that are likely to be imitated
in other tanning centers whenever the

question of sewage disposal becomes
acute.

In addition to the glove manufactories,
Gloversville has 26 tanneries at which
glove leather and the finer grades of shoe
leather are prepared. There is also one
hair mill, where the hair from the wastes
of the various tanneries is recovered, be-

sides knitting and silk mills and one
brewery. All of the domestic sewage,
tannery refuse and mill wastes were
formerly emptied into the adjoining
creek, and it was by riparian owners on
this creek that the successful litigation

was begun.
The gross weight of wet and dry hides

tanned in Gloversville annually amounts
to 9„000,000 lbs. and about S,000,000 lbs.

of chemical reagents and other sub-
stances are used in the process. The

waste liquors from this process contain
spent chemicals, more or less of the
active reagents, as it is not possible to

completely exhaust the solutions, to-

gether with large quantities of hair, bits

of flesh and dirt
The shrinkage of wreight in hides dur-

ing the process of tanning probably
amounts to not less than 50 per cent., or

4,500,000 lbs. per year. It is also prob-
ably true that 50 per cent, of the chem-
icals and other agents employed in the
process of tanning are carried away from
the tanneries in the form of refuse. The
only process which is employed to re-

cover any portion of these wastes is that
carried on at the hair mill for the re-

covery of the hair. While over 6,000,000
lbs. of wastes are annually conveyed to

the hair mill, only a comparatively small
portion of these wastes is recovered in

the form of hair. Much of the balance,
together with chemicals from the ex-

hausted tanks, constitute a part of the
sewage.
Analyses of the creek wrater indicate

that the quantity of wastes which finds

its way from the tanneries to the creek
averages over 30,000 lbs. per day, or 9,-

000,000 lbs. per year. From the studies
that have been made, it appears that
fully one-half of the total weight of hides
and chemicals used in the process of tan-

ning eventually finds its way into the
creek. This is undoubtedly a low esti-

mate of the total amount of solid and
liquid wastes, for the reason that consid-
erable portions are of such a nature that
they do not readily flow along with the
water and may not, therefore be included
in the samples. At nearly every tannery
are to be seen large quantities of lime
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and other refuse which have been

dumped out upon the land, much of which
could net be included in the samples an-

alyzed, although some is washed into the

creek in timea of storm. The liquid

wastes from the various tanneries and
the hair mill contain not only large

Quantities of impurities in solution, but
also much matter in suspension.

As the admission of the tannery wastes
without the removal of any portion of

the matters in suspension would not only

place upon the purification plant a heavy
burden for the disposal of sludge, but
also might cause considerable deposit in

the intercepting sewer, the city council

passed an ordinance requiring all wastes

from the tanneries to be passed through
settling tanks before they were dis-

charged into the intercepting sewer.

Some of the interesting sections of this

ordinance are as follows:

"No mill, factory or other manufac-
turing establishment having mill waste
shall use the sewer system of the city

of Gloversville for sewering purposes
without first connecting said mill, fac-

tory or other manufacturing establish-

ment with settling tanks.

"The purpose of the tanks at the mills

is to remove the suspended solids, hair,

leather and other heavy material from
the mill wastes by sedimentation, and
any chemical or biological action that

may take place in the tanks, so that the
combined mill and domestic sewage may
be purified; also to avoid the clogging
of city sewers or unnecessarily burden-
ing the sewage disposal plant.

"The size of the tanks to be con-
structed or used at any mill that is con-

nected with the sewer system of the city

of Gloversville shall be sufficient for the
purpose for which they are intended, and
they shall be constructed with such fea-

tures and of such dimensions as may be
required by the common council.

"Tanks must be regularly cleaned at

such intervals as their operation proves
necessary or at any time when the city

engineer deems they should be cleaned.
In cleaning the tanks no solids shall be
emptied into the sewer or outlet from
the tanks, nor in any other way shall

solids from the tanks be permitted to
enter the sewer in cleaning. If the tanks
are not properly cared for or if they are
not cleaned when necessary or when di-

rected by the city engineer, they will be
cleaned by the city and the expense
thereof charged to the owner of the mill.

"Free access to the tanks must he given
to the common council or their repre-
sentatives at any time for either the
purpose of measurement, analysis, ex-

periments or inspection, or for any other

purpose connected with the operation or

regulation of said sewer system."

It has been found when the tanks are

kept properly cleaned that their efficiency

is very satisfactory. Occasionally the

quantity of suspended matter is slight,

while at other times it is very high, oc-

casionally exceeding 2,500 parts per mil-

lion. Over 90 per cent, of the suspended
matter has been removed in some cases,

and it appears that there will be little

difficulty in maintaining an average effi-

ciency of 70 per cent, in all cases. If an
efficiency of 90 per cent, could be main-
tained, all of the effluents would pass a

standard of 300 parts per million of sus-

pended matter. Difficulty has been ex-

perienced in securing the full co-opera-

tion of some of the mill owners in clean-

ing the tanks, so that the results of this

preliminary treatment have not been as

satisfactory as had been hoped. It has
been found necessary to establish a sys-

tematic inspection of the tanks, and to

require the owners to clean them when-
ever the accumulation of sludge is so

great as to interfere with their efficiency.

It has been found that a single tank
has retained over 8,000 pounds of sludge

(10 per cent, solids) in a single day, and
in several cases from 3,000 to 3,500

pounds has accumulated in the same
length of time. As a result of tests made
at one time, it was found that the tan-

nery wastes contained as much as 61,600

pounds of sludge in a single day, and
that of this amount over 26,000 pounds
were retained in the mill tanks. Had a
uniform efficiency of 70 per cent, removal
been secured, over 43,000 pounds of

sludge would have been produced.

After removal of a large part of the

suspended matter in the settling tanks
built by the tanneries the sewage at

Gloversville was subjected to experi-

mental purification by means of sedi-

mentation and septic tanks, sprinkling

filters and then further sedimentation,
followed by sand filtration. The impor-

tant point established by these processes
was the fact that the chemicals in the

tannery sewage did not prevent bacterial

purification, though such action was per-

haps somewhat retarded.

Undoubtedly the most striking result

of the whole investigation by Messrs.
Eddy and Vrooman is the establishing of

the fact that by the use of settling tanks
at the tanneries the sewage from these
places could be made to contain a low
proportion of suspended matter, so that

they conformed nearly to the standard
of ordinary domestic sewage. This fact

is of practical importance to every tan-

nery which has to consider actual or

prospective litigation over the disposal

of its wastes.



Stone Pavements of England and America.

By Ernest Flagtf.

THE street pavements of American
cities are as much inferior to those

of Europe as our country roads are
inferior to the roads of Europe.
To one who has not made a study of

the subject it would seem incredible that

there could be such a difference between
them.
Not only are our pavements poor be-

yond what could be thought possible in

Europe, but their cost both for construc-

tion and maintenance is all out of pro-

portion to their worth.
The pavements of New York may be

taken as typical of those of most other
American cities. They consist generally
of stone blocks, mastic asphalt, wood,
brick, compressed asphalt blocks, etc.

The stone pavements are made of what
are called Belgian blocks. These are
large, roughly shaped pieces of stone,

varying in width from 4 to 5 inches and
in depth from 8 to 9 inches. (See Figure
1.) They are often laid on the bare earth
in a bed of sand, but in pavements of the
best sort they have a concrete foundation
about six inches thick, which is not al-

ways made of the best material. Upon
this foundation the stones are laid in a
bed of sand from one to two inches
thick.

The curbs which line the roadway are
not usually laid by the municipality, and
they vary in kind, size and quality.

The cross-walks are made of large
pieces of stone, which are generally so

soft and have such wide joints that
wheels soon work in betwreen them,
rounding off the edges and making ruts.

After the paving blocks are laid gravel
is spread over them and brushed into the
joints, which are then grouted with hot
pitch: but the stones are so large that

the pitch cools before it can reach the
bottom of the joint and does not impreg-
nate the sand bed below. Even if the
pavement is impervious at the start, it

ceases to be so and water entering be-

tween the stones, disturbs the sand and
causes depressions in the surface, which
rapidly spread under the blows of traffic.

The irregular shape of the stones and
their ?reat size cause them to ride or

tilt when struck by heavy loads, thus ag-

gravating the mischief. The joints are

so wide that wheels soon find their way
into them.
When steel strikes a stone the stone

gives way: and it is not uncommon to see

the surface of these pavements covered

with granite powder formed by a single

day's wear, indicating the rapid rate of

disintegration.

Such a pavement is full of slight irreg-

ularities at the start, which makes it dis-

agreeable to pass over even when new,
and after three years of heavy traffic it is

not fit for use. This is a fair description
of our best type of stone pavement.

I was more impressed by the contrast
which the stone pavements of the cities

of England presented to ours than by any-
thing else I saw when abroad which re-

lated to roadways. My automobile met
me at the dock at Liverpool, and as it

rolled onto the stone pavement I could
hardly credit my senses, so different was
the sensation from what it would have
been at home in driving over a pavement
of this kind.
To all appearances the pavement was

like ours, but the automobile passed over
it as smoothly as if it were made of new-
ly laid brick or asphalt; the disagreeable
irregularities of our stone pavements
were entirely lacking. My curiosity was
aroused, and I drove my car for many
miles through the city and, to my aston-

ishment, found everywhere the same true
and even surfaces. Not a rut nor a hole
did I see, but on every street the same
smooth roadway. I looked up a city en-

gineer to find out how it was done.

I asked him how it was possible to keep
all the streets free from ruts and holes

such as one sees here on every block.

He smiled as he said: "A ratepayer in

Liverpool would not for a minute stand
for a hole in the pavement in front of his

property."
Happy ratepayer who has a government

responsive to his rights!

I thought of our free country and had
visions of what would happen to a prop-

erty-owner here who refused to pay taxes

because his pavement had holes in it.

I tried to find out what caused the sur-

prising smoothness of the stone surface,

but even after the engineer's explana-

tion it was some time before I could ac-

count for it. The method of laying

seemed quite ordinary to him. and his

description of the way it was done ap-

peared to tally exactly with ours.

I found the secret lay in the very small

and uniform size of the blocks used, in

the fineness of the joints, the thinness of

the sand bed, the excellence of the foun-

dation, the great care used to keep all

rails and manhole covers absolutely flush
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with the surface, in the substantial char-

acter of the curbs and channels, and in

the wonderful toughness of the material
used.

I was told that the traffic of Liverpool
is the heaviest in the world, and judging
from the prodigious size of the loads I

saw, I could well believe it.

The wheels of the drays are all small,

not small in front and large behind as

here, and the platform extends over them,

Enjgtia^ Cub*

1. ENGLISH AND AMERICAN PAVING
BLOCKS CONTRASTED WITH BUILDING

BRICK.

so that, although the distance from out-

side to outside of hub is no greater than
with us, the floor area is half again as

large and more than twice as serviceable.

The average weight of the horses seemed
twice that of ours, and one sees, on every
hand, single horses hauling loads that

would require three horses here. Team-
loads weigh from eight to twelve tons, as

against three to five here.

Under this terrific ti'affic the pavements
of Liverpool stand from twenty to thirty

years, and as I have said, I was unable to

find any depressions, irregularities or

other signs of failure in them anywhere,
although I made a pretty thorough
search.
The stone pavements of Liverpool are

of two kinds.

Most of the streets are paved with lit-

tle cubes of granite of three and a half

inches in every dimension, or not as large

cubically as an ordinary brick. (See Fig-

ure 1.) These are cut like ours with a

hammer, but with such regularity that

the greatest permitted variation in size

is only one-quarter of an inch. They are

laid in a half-inch bed of sand on a six-

inch foundation of the best concrete. The
joints are limited to one-quarter of an
inch. They are covered with shingle,

then grouted with hot pitch. The stone
being so small, the pitch finds its way not
only to the bottom of the joint, but into

the sand bed, which it thoroughly im-
pregnates, so that the pavement becomes
absolutely impervious (see Figure 2).

For the streets exposed to the greatest
wear the engineers prefer what are called

sets. These are oblong blocks three and
a quarter inches wide by six and a quar-

ter inches deep, and from five to seven

Inches long, laid in the same way; but,

so far as I could see, the cubes answered
just as well and made even a smoother
pavement than the sets (see Figure 3).

ECONOMY OF (iOOD PAVEMENTS.

Mr. Bulnois, formerly city engineer of
Liverpool, says that when these imper-
vious granite pavements were first intro-

duced Liverpool had 200 miles of pave-
ment, which cost for maintenance £38,-
280 ($185,275), and for interest and sink-

ing fund £15,756 ($76,303), making
the total cost per mile £270 ($1,307),
whereas twenty-two years later, when the
city had 258 miles of pavement, the an-
nual maintenance cost was only £14,205
($68,752), and the interest and sinking
fund was £36,917 ($178,678), making the
total cost per mile £198 ($959). Thus
the excellent pavements of the present
day are costing the city 26 per cent, less

per mile than the poor ones which they
replaced.

I have no doubt that the general intro-

duction of similar pavements here would
result in a corresponding saving to New
York City. But the saving to the city

would be one of the least of the benefits

which would accrue from them. The sav-

ing in the cost of moving merchandise
through the streets and in lessening of the
wear and tear on vehicles would be monu-
mental in comparison to it.

Before seeing the pavements of Eng-
land I had always regarded stone pave-
ments as the worst possible kind, but
after my experience there my views have
changed, and I now regard them, when
properly made, as undoubtedly the best

for any place where traffic is heavy.

2. TYPICAL LIVERPOOL PAVEMENT.

We all know what a perfect pavement
brick makes when it is newly laid. It

is pleasant to ride over and affords an
excellent footing for horses. The objec-

tion to it is that it cannot stand much
traffic and soon wears out. The stone

pavements of Liverpool have all the good
qualities of brick without its one defect.
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The stones—even when sets are used

—

are hardly larger than bricks (see Fig-

ure 1). and the surface formed by them
is almoal as true, but being made of the
toughest kind of stone, they are harder
than any artificial substance ran be and
therefore do aol wear out like brick.

It is Interesting to see how the use of

a little common sense in construction can
make such an amazing difference in the

wearing Quality and utility of pavements
apparently so similar as the stone pave-

ments of New York and Liverpool; and
it is extraordinary that two cities which
are in such constant communication as

these should be so far apart in the condi-

tion of their streets.

During the last forty years we have
made no progress here in our methods of

stone paving. The specifications today
an- practically the same as they were in

1S69, when Broadway was first paved
with what we call Belgian blocks. Since

that time the paving methods of Europe
have made great progress, of which the

statement of Mr. Bulnois. which I have
quoted, is an illustration.

Stone as large as we use went out of

use in England and France early in the

last century, since which time the ten-

dency has constantly been toward smaller

sizes and a more uniform cut (see Fig-

ure 1).

A short time ago specifications were
gotten out for 25,000 square yards of

granite pavement for Webster avenue in

the Bronx. New York City, upon the reg-

ulation specifications. The old stones

were to be discarded and new ones sup-

plied in their place.

"Paving or-.3?fc- •

3. TYPICAL LIVERPOOL HEAVY TRAFFIC
PAVEMENT.

The successful bidder for the work of-

fered to take $20,000 off his bid if he
might be allowed to split the old blocks
and use them again. He guaranteed a
better job than if new stone was sup-

plied, and called attention to the fact that

blocks of smaller dimensions were used
everywhere but here, and that when the
old blocks were cut in two the wearing

blocks which were being used on another
surface would still be more than twice as
i hick as the much softer composition
part of the same street.

After a good deal of hesitation he was
allowed to use the old stone, and although
the pavement is far from perfect and so

irregular that it would be thought but a

Am<rvcan F»v«TTK.^»t-ot-T5^l0uaTj- IMo^ka

4. TYPICAL ENGLISH AND AMERICAN BLOCK
STONE PAVEMENTS.

sorry job in England, still it is probably
the best piece of stone pavement we have
in the city today.
One might suppose from the greatly

superior wearing qualities of the Liver-

pool pavements that they were more
massive than ours, but they are really

thinner and require less material to

build; where sets are used they are thir-

teen inches thick, including foundations,
and where cubes are used, only ten

inches thick. Our pavements are from
fourteen to sixteen inches thick. The su-

periority of the English pavements lies

in their design and in the better quality

of workmanship used in making them.

OUR ROUGH PAVEMENTS.

We are very careless in the building of

pavements and in the selection of ma-
terial for them, and seem to think that

any kind of workmanship is good enough.
They lack that true, substantial, well-

made appearance which is characteristic

of English pavements.
We appear to think that pavements

should be rough and actually seem to go
out of our way to make them so. Man-
hole covers are not laid flush with the

stones, and even the covers are often not

set flush with the rims. On Broadway,
New York City, many of the covers are

more than two inches below the rims. Car
tracks here, even where the best kind of

rails are used, are generally set consid-

erably below the stone, forming ruts all

along the tracks, whereas in European
countries, and especially in England, the

greatest care is taken to keep the con-

tour of the roadway true in every part

and the rails absolutely flush with the

pavement; and so perfectly is this done,

and so truly is the contour of the road
preserved, that it is just as agreeable to

drive over the rails as over any other

part of the street surface (see Figure 4).
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In Liverpool experiments extending over
ten years on streets where the traffic is

greatest have shown that the rails wear
away faster than the stone, so if there is

to be any difference in level the tracks
should be raised slightly rather than de-

pressed.
One very important detail which seems

to be entirely overlooked here is lateral

support for the blocks which line the car
rail on either side of it. There is a con-
cavity along the rails which should be
carefully filled in with concrete before
the blocks are laid (see Figure 4), other-

5. PAVING BETWEEN CAR TRACKS SHOW-
ING CAST IRON BLOCKS.

wise the abutting blocks will have no
lateral support and will soon break down.
I have seen innumerable instances here
where this has occurred. In fact, it can
be seen almost wherever rails are found
in connection with pavements which have
been down a few years.

In Liverpool the greatest care is taken

not only to give the necessary lateral

support to the stones which line the
tracks, but also to break the continuous
joint along them. This is done by mak-
ing every fourth or fifth block which ad-

joins the rails of cast iron (see Fig-

ure o i

.

Another detail which adds wonderfully
to the fine and substantial appearance of

English pavements is the massive gran-
ite curbs and channels which form the
borders (see Figures 2 and 3). These
are supplied and set by the municipality,

not by the abutting property owners, as

with us, and they are generally uniform
for the whole city. They give a finish

and an appearance of solidity to the

pavement which is entirely lacking here.

These curbs and channels are of cut

granite and are so well laid that they are

as solid and substantial as they are good-

looking. Indeed, the whole pavement pre-

sents a fine, workmanlike appearance
which it is a pleasure to see.

The chief reason for the long wear of

the English pavements lies in their

smoothness. They are so smooth that

there is no chance for the wheels to

strike and wrear away the stone, and the

material used is so tough that it wears
actually better than iron. This was
shown in tests of the wear of tramway
tracks already referred to. "It was found
from actual measurements and weights
that in ten years the wearing surface or

treads of Bessemer steel rails had worn
down half an inch under tramway traffic

of 318,689 tons per annum on each rail.

The abutting syenite sets showed very
little wTear except where the edges next

to the steel rails were rounded off."

—

The Century Magazine.

The Park Heights Experimental Road, Baltimore, Md.
By D. M. Avey, Indianapolis, Ind.

AN experimental stretch of road,

known as the Park Heights road,
and comprising twenty-nine sec-

tions, upon which fifteen different road
compounds were used, was constructed
near Baltimore, Md., in 1909. This road,
which was built under the direction of

Major W. W. Crosby, chief engineer of

the Maryland State Roads Commission,
has been carefully maintained and re-

paired, and regular inspections have been
made to determine the progress of the
experiment. A full report of the method
of constructing the road was made by
Major Crosby before the second Interna-
tional Road Congress, and has been pub-
lished at various times.
The method of construction differs only

in minor details throughout the road, the

base being constructed according to the

regular manner of building a macadam
road. The binding material was applied

by the penetration method to the clean

rolled second course, though in some in-

stances a layer of sand was applied to

the rolled second course and rolled so

as to partly fill the voids, before the ap-

plication of the material with which the
road was treated.

The Park Heights road is particularly

adapted to use as an experimental road,

being 8*4 miles in length and extending
from the city limits into the country in

such a manner that the traffic varies from
that which is very heavy at the city end
to the very light and infrequent at a dis-

tance of seven or eight miles out. The
experimental sections have been so dis-
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tributed that a comparison of the same
materials under different conditions of

traffic is possible.

The following traffic count over the dif-

ferent sections was prepared by Major
Crosby and presented, together with some
data on quantities and cost, before the

American Society of Civil Engineers.

The figures are averages per day of 12

hours:
-i i hdh rro. 1, cm end.

One-horse vehicles 254

Two-horse vehicles 104

Three-horse vehicles 10

Four-horse vehicles 14

Six (or more) horse vehicles 1

Motorcycles 8

Motor runabouts 26

Motor touring cars (4 or 5 seats) ... .141

Motor touring cars (6 or 7 seats).... 66

Motor wagons 4

RONS SOS. 1 TO 3, INCLUSIVE.
One-horse vehicles 195
Two-horse vehicles 101
Three-horse vehicles 3

Four-horse vehicles 19

Six lor more) horse vehicles 1

Motorcycles 5

Motor runabouts 15
Motor touring cars (4 or 5 seats) . . . .141

Motor touring cars (6 or 7 seats) 55

Motor wagons 7

SECTIONS ETOB. II am> 15.

One-horse vehicles 52

Two-horse vehicles 23

Three-horse vehicles 3

Four-horse vehicles 4

Six-horse vehicles 1

Motorcycles 7

Motor runabouts 11

Motor touring cars (4 or 5 seats).... 94

Motor touring cars (6 or 7 seats).... 39

Motor wagons 3

SECTIONS KOS. 16 AND 17.

One-horse vehicles 31

Two-horse vehicles 19

Three-horse vehicles 3

Four-horse vehicles 1

Six-horse vehicles 1

Motorcycles 3

Motor runabouts 6

Motor touring cars (4 or 5 seats) .... 69

Motor touring cars (6 or 7 seats)... 40

Motor wagons 4

The following table of construction and
maintenance cost and quantities of ma-
terial was compiled by Major Crosby and
presented to the American Society of

Civil Engineers, January 21, 1911, with
the exception of the last sections, the

data on which are supplementary:

TAHLE OF QUANTITIES AND COST ON THE PARK HEIGHTS ROAD.

Material Used E-'
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1 ITexaco
2 Gulf
3 Texas
4 Fairfield

U. G. I

6 Warren
7 Tarvia
8 Tarite
9 U. G. I

10 U. G. I

11 Texas
11-A 'Mixed Tar
12 Headlev
13 B. A. P
14 Fairfield

15 Fairfield

16 IU. G. I

17 Sarco
18 'Standard
19 Standard

r. G. I

21 Texas
Gulf

23 IWarren
24 T. G. I

25 Fairfield
26-27 'Local & U. G. I..

28 'Texaco (special)

29 Glutrin

7 and 8/09 2.8

8 and 9/09 3.97

9/09 3.22

9/09 3.67

9/09 3.12

9 and 10/09 4.19

10/09 5.4

10/09 4.41

11/09 4.46

5 and 6/10 1.42

6/10 1.25 '

6/10 1.65

6 and 7/10 1.7

7 and 8/10 1.45
1 8 and 9/10 1.65 :

10/10 0.60

9 and 10/10 0.94

1910 1.42

1910 1.7

11/09 3.92

10/09 3.86

10/09 4.7

10/09 2.95

10/09 4.71 '

9 i.9 2.23

9/09 2.73

8/09 2.98

$0,337
0.339

0.336

0.337

0.339

0.333

0.337

0.336
0.340

0.397

0.397

0.397

0.397

0.397

0.397

0.397

0.397

0.241

0.230

0.228
0.229

0.224

0.229

0.228

0.216

$0,327
0.434

0.418

0.449

0.344

0.606

0.618

0.605

0.454

0.242

0.264

0.262

0.327

0.325

0.292

0.084

0.140

0.174

0.408

0.551

0.405

0.691

0.257

0.353

0.303

$0,088
0.080

0.187

0.081

0.081

0.079

0.082

0.080

0.091

0.087

0.088

0.088

0.082

0.082

0.081

0.057

0.057

$0,415
0.514

0.605

0.530

0.425

0.685

0.700

0.685

0.545

0.639

0.661

0.659

0.724

0.722

0.689

0.481

0.537

0.261

0.496

0.639

0.487

0.773

0.338

0.410

0.360

$0,752
0.853

0.941

0.867

0.764

1.018

1.037

1.021

0.885

0.502

0.726

0.867

0.716

0.997

0.567

0.638

0.576

0.43
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The progress of the experiment has been
the subject of comment at various times
since the construction of the road, but up
to the present time the results do not
warrant a comparison of the various
classes of materials used. During the
summer of 1911 the writer, in company
with a representative from the Maryland
Highway Commission office, made an in-

spection of the road, and noted the points
which are set forth in the following. Al-

though no full comparison can be given
until the road has seen two or three more
years of service, yet there are in a num-
ber of cases special defects or merits
which indicate the value of the material
used.
Section 1. The Texas Company. Texaco.
This section was constructed in the

summer of 1909, and the material used
was a Texas asphalt manufactured by The
Texas Company. The application' was

factory, either to Major Crosby, or to The
Texas Company. The difficulties were due
partly to the amounl of material which
was used and partly to the consistency
of the same. The material which was be-

ing used in resurfacing the section was a
heavy grade of road asphalt, mixed by
the penetration method, about one and
one-half to two gallons per square yard
being used.
Section 4. Impervious Products Company.

Fairfield.

There was a great excess of bituminous
material in this section; and the surface
showed plainly the marks of horses'
hoofs. It was not rutted, however, and
was smooth and in excellent condition
otherwise.
Section 5. United Gas Improvement Com-

pany. No. 4.

This section, though given a heavy
treatment, showed no evidences of bleed-

PARK HEIGHTS EXPERIMENTAL ROAD, BALTIMORE, MD.
Section 11. The Texas Co.

made with buckets, and evidently too
much of the material was used; as, even
at the time of inspection two years after

the construction of the road, the material
was flushing to the surface.

Section 2. Gulf Refining Company. As-
phalt oil "A."
The surface of this section was badly

rutted, and large stones had been loosened
from the road bed, causing the formation
of hollows, which, in some cases, were two
feet by three or more feet in size, extend-
ing transversely across the road.
Section 3. The Texas Company. Texas
Read Asphalt.
This section of road was, at the time

of inspection, undergoing a complete re-

surfacing, owing to the fact that the
binder seemed to have entirely lost its

cementing power, allowing the surface to

ravel. It is due, in fairness to the manu-
facturers of this binder, to say that the
construction of section 3 was not satis-

ing, nor was any surplus material in evi-

dence along the shoulders of the road-

way. The surface was hard, smooth and
in excellent condition.
Section G. Warren Brothers. Puritan
Brand No. 10.

A peculiar condition was evident in this

section. The surface had formed into

rolls; and the material, both binder and
aggregate, had pushed out over the
shoulders. The binder seemed dead, and
the larger stones were becoming loosened
from the surface.

Section 7. Barrett Manufacturing Com-
pany. Tarvia.
In this section the dead condition of

the binder in the center of the roadway
was almost as evident as in the preced-
ing section ; but the stones were held
firmly in place, and the surface was hard
and smooth. A quantity of the binder
had exuded from the surface and flowed
to the sides of the roadway. This mate-
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rial did not have the dead properties of
that at the center of the road, but pos-
sessed plasticity and binding qualities.

Sections. American Tar Company. Tarite.
The surface of this section had become

rolled into transverse ridges, and the
binder was elastic, but dead. The flush
coat appeared to have run towards the
shoulders, but disintegration had not
commenced.
Section 9. United Gas Improvement Com-

pany. 1909 construction.
Section 10. United Gas Improvement
Company. 1910 construction.
These two sections should properly be

considered together, as it was stated that
the same grade of material was applied
under identical conditions, the only dif-

ference being in the quantity of binder
used. The 1909 work, though it was con-
structed with 4.46 gallons of binder per
square yard, was smooth, hard and in

Section 12. 11 A. Fifty-two barrels of
mixed material.
This haphazard mixture of various ma-

terials was in fair condition, though the
surface was soft and gave evidence of
bleeding.
Section 12. Headley Manufacturing Com-

pany. Road asphalt.
There was a great quantity of surplus

binder evident on the surface of this sec-
tion, and chips had been used to relieve
the condition. The material was so
sticky as to give a sharp smacking sound,
due to its adhesion to the tires of pass-
ing automobiles.
Section 13. Barber Asphalt Paving Com-

pany. Road asphalt.
There were two divisions to this sec-

tion, different grades of material being
used. The surface in both cases was in
good condition. In the case of the heavier
grade of material there was a slight evi-

PARK HEIGHTS EXPERIMENTAL ROAD, BALTIMORE, MD.
Section 15. Fairfield Antidust.

excellent condition. The 1910 section, on
which 1.42 gallons of binder were used,
showed evidences of bleeding, the surface
containing small waves where the excess
material had collected; and in other ways
was not in as good condition as that
which was constructed the previous year.
It is probable that some unmentioned de-

tail of construction caused this condition,
or else that, under the rolling effect of
the traffic, the surface will be improved.
Section 11. The Texas Company. Road
Asphalt.
Photograph No. 1 shows the condition of

this section. The surface was, for the
greater part, hard and smooth with no
excess of binder. Some material had
pushed out at the side of the road; but
for the most part there was no evidence
of bleeding over the roadway. The binder
was apparently in as good condition as
that which was being taken from the
barrels to repair section 3.

dence of surplus binder; but it was by no
means an objectionable quantity. The
lighter binder was holding firmly, and the
surface was hard and smooth.
Section 14. Fairfield tar.

This section was broken off at the
shoulders where vehicles had passed over
the edges, and patches had been placed
in a number of places. The surface at

the time the inspection was made was
in fair condition, there being no evidences
of raveling or bleeding.
Section 15. Fairfield Antidust.

The chemical content of the material
used is not available, but in this action it

resembles a road material produced from
a refuse of wood pulp. The road was
hard, dustless and smooth; but had been
patched in a few places. The surface had
a brownish appearance similar to concrete

which had been covered with iron rust.

Photograph No. 2 shows this section.
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Section 1(1. United Gas improvement
Company. Antidust.
This section, which was treated with a

surface coat of the above material, was
one of the best noted up to thai point. It

was smooth, hard and with no dust or
particles of any sort upon the surface.
The top coat seemed to be crystalized ; and
only a narrow line was made when tin-

surface was scratched with a knife blade.
Photograph No. 3 shows the smoothness
of the surface.
Section 17. Standard Asphalt and Rub-
ber Company. Sarco.
The faults in this section appeared to

be due entirely to the method of construc-
tion rather than to the material used.
The surface has the appearance of a ter-

razzo floor, was firm and dustless; and,
except for a few patches, showed no signs
of bleeding. The shoulders on one por-

tion of the road were breaking slightly.

dence of bleeding. The surface had not
suffered from this condition, but was
smooth and firm.

Section 21. The Texas Company. Road
asphalt.
The material for this section was fur-

nished by a Baltimore contractor, and
was similar to that used on section 3. It

was evidently too light for the purpose
intended, as it was rutted, and the larger
stones were exposed and loosened from
the road surface.

Section 22. Gulf Refining Company. As-
phalt oil "A."
The surface of this section was badly

rutted, as in the case of section 2 of the
same material. The loosened material,
though not held together in any marked
degree, was spongy.
Section 23. Warren Brothers Company.
Puritan brand No. 17.

This section offers a marked contrast to

PARK HEIGHTS EXPERIMENTAL ROAD, BALTIMORE, MD
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apparently due to their foundation. This
section is shown in Photograph No. 4.

Section 18. Standard Oil Company. 1910
construction.

Section 19. Standard Oil Company. 1909
construction.
A marked difference was evident in

these two sections; and the 1909 section
was much superior to the one which was
constructed in 1910. There was an ex-

cess of binder in the new section, which
was sticky and had made necessary the
application of stone chips and sand. The
older section, whether it had improved
under traffic or was originally better, was
in excellent condition.
Section 20. United Gas Improvement
Company. Road asphalt.
This section, though constructed in

1909, had an excess of binder along the
edges of the roadway, and still gave evi-

that which was constructed with Puritan
brand No. 10 of the same company. There
was but little excess binder, and the sur-
face was as smooth and even as a city
asphalt pavement. Photograph No. 5

gives an idea of the character of the
surface.
Section 24. United Gas Improvement
Company. Road asphalt.
A lighter treatment was given this sec-

tion than in the case of the previous sec-

tions upon which the U. G. I. compounds
had been used. The surface was spongy,
but the large stones were held firmly in
place, and the top was smooth and
showed few signs of wear.
Section 25. Impervious Products Com-

pany. Fairfield.

It was interesting to note in connection
with this section that that portion which
was constructed over a dirt sub-grade was
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Brno and the stones were held in place,

while another portion built on a sand
sub-grade was deeply rutted in some
parts. There were no signs of bleeding,
i hough the material had pushed out over
the shoulders to some extent.
Section 26. Consolidated Gas. Electric

Light and Power Company. Tar With
a Top Coal of United Gas Improvement
Company Compound.
It was found that the tar supplied by

the Consolidated G;>s. Electric Light and
Power Company was too light, so the sec-

ond material was added as a supplement-
ary coat. The surface was smooth and in

excellent condition.
Section 27. Consolidated Gas, Electric

Light and Power Company. Tar.
A heavier grade of binder was used on

this section, and the result obtained was
very good. The surface was spongy to a

The appearance of the edges of the road-
way indicated that a small quantity of
the material had been washed out from
the surface, but no signs of disintegra-
tion were noted.
As was stated, the progress of the ex-

periment, together with a lack of com-
plete information as regards sub-grades
and features of construction, makes a
comparison at this time impracticable. It

is interesting to note, however, the be-

havior of the same material under dif-

ferent traffic conditions, and with differ-

ent quantities.

A comparison or comment on the Texas
product is unfair, for reasons already
given. Further progress of the experi-
ment will serve to indicate the value of
the material under the exceptional traffic

conditions at the city end and under the
ordinary country road use.

4. PARK HEIGHTS EXPERIMENTAL ROAD, BALTIMORE, MD.
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certain extent, but was not rutted nor
marred in any manner.
Section 28. The Texas Company. Texaco

Special.

This section was the best of those con-
structed of The Texas Company mate-
rial. The surface was smooth and firm;
and, though the binder covered the top in

such a manner that the individual stones
were not visible, yet there was no sticki-

ness nor tendency to flow to the shoulders.
Section 29. Robeson Process Company.

Glutrin.
This section is the longest of the en-

tire road. It covers about two miles at
the end of the experimental road farthest
from the city. Photograph No. 6 indicates
the character of the surface. It was hard
and smooth, with the individual stones
held firmly in place. In fact, some of the
stones showed evidence of marked abra-
sion without any perceptible loosening.

The two sections of Impervious Prod-
ucts Company, Fairfield, which were laid

in 1909, were similar in appearance, and
both showed little signs of wear. Sec-
tion 4, which was in the heavily-traveled
section and which was constructed with
3.67 gallons of binder per square yard,
showed a slight excess of binder, and is

not in as good condition as section 14,

upon which 1.69 gallons of binder was
used.

In the case of the United Gas Improve-
ment Company, compound the sections
which were constructed in 1909 were bet-

ter than those which were built in 1910.
The best sections were those upon which
was used from 2 to 3.5 gallons of binder
per square yard.

Warren Brothers' Puritan brand No. 17
was much better than their Puritan brand
No. 10. It is true that the first men-
tioned came under the heavy traffic, while
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the other did not; but, on the other hand,
the No. 10 brand was laid on a hill and
was subjected to a heavy wash from
drainage water, and to extra abrasion due
to the grade.

Special mention is due to the three

surface treatment materials or antidust
compounds; namely, Fairfield Antidust,

U. G. I. Antidust and Glutrin. While the
experiment is not old enough to develop
their lasting qualities to any extent, yet

their appearance and condition at the

time the inspection was made was of the

very best.

The scope of the experiment, the num-
ber of materials used, the length of test

sections, none of which are less than 400

feet, make it of marked interest. The
present mention is merely in the nature

of an account of the work. The results

developed and the conclusions developed

by the Maryland Highway Commission
should prove of particular value.

PARK HEIGHTS EXPERIMENTAL ROAD, BALTIMORE, MD.
Section 29. Robeson Process Co., Glutrin.



Outline for Standard Sewer Specifications.

By K. J. Fort and A. J. Provost, Jr.. New York City.

SEVERAL meetings of your commit-
tee have been held and substantial

progress has been made, but its

work has not yet advanced to the point
where any portion of it can be submitted
to the society for adoption.
Your committee realizes that sewer

specifications, in order to be worthy of

nil confidence and adoption as stand-

ard, and to insure as general unanimity
of opinion as possible as to their various
provisions, must cover a wide range of

conditions and must be in general har-

mony with the conclusions of committees
of other technical societies and associa-

tions which are working upon similar
problems.
The members of your committee have

also been appointed as officers (chairman,
vice chairman and secretary) of the com-
mittee of the American Society for

Testing Materials, to report upon stand-

ard specifications and tests for clay and
cement sewer pipes. Such a specification

must be a large and important part of

any sewer specification and its prepara-
tion, in order to satisfy all interests and
opinions, these of municipalities, manu-
facturers and professional men, must be
given most careful and extended con-

sideration.

Your committee, in the interests of

bcth societies, is proceeding with delib-

eration and thoroughness with this por-

tion of its work.
Much valuable information has been

collected both in this country and abroad.
Extensive series of tests have been car-

ried out. the results of which are avail-

able, and arrangements are being made
for such other experiments and tests as

may be necessary to furnish information
that is not obtainable from any other
source.
Xo standard specification for sewer

construction which has been generally
recognized or adopted as such, has up to

the present time been produced and the

:fications in use by even the largest

and most important municipalities, vary
widely in many of their most important
provisions. Difference in local conditions
would, no doubt, warrant special provi-

sions in regard to some of the more im-

portant details, but there would seem to

be little reason why, in the most import-
ant particulars, standard requirements
may net be applicable.

Materials of construction of acceptable
quality are usually available.

The functions to be performed by the
finished structures are substantially the
same, and if the structures are designed
to be permanent, as economy and expe-
diency would generally require, the stand-

ards of excellence in the materials and
workmanship employed, may well be uni-

form.
Specifications for sewers of extraordin-

ary size and special design, will generally
require addenda supplementing the stand-

ard specifications to meet the require-

ments in each particular case, while for

pipe and masonry sewers of ordinary
size, standard forms should ordinarily

suffice.

It is the opinion of your committee that

the complete instrument designed to gov-

ern every detail in the execution of con-

tracts for sewer construction, should con-

tain:

First

—

A Notice to Intending Bidders.

Such a notice should state clearly:

(a) Time and place at which bids will

be received.

(b) Location and extent of the work
to be bid for.

(c) Time allowed for the execution of

the contract.

(d) Amount of security required.

(e) Manner in which the bid shall be
be presented and its contents.

(f) Engineer's estimate of cost.

(g) General cautions in regard to

preparation of bid and execu-
tion of work,

(h) Other information for the assist-

ance of the contractor in the
preparation of his bid.

Second

—

Contract or Agreement Proper.
The contract form should contain in

addition to the language of the agree-

ment, bonds, official signatures and ac-

knowledgements of the same, and official

designations of the fund from which the
expense is to be met.

(a) A certified copy of the official ac-

tion granting authority to exe-

cute such a contract.

(b) A description of the parties to

the contract and the officials

or employees under whose su-

pervision it is to be executed.

(c) A statement covering in detail all

the work to be done and the
prices bid for same.

(d) A definition of the authority and
duties of the engineer and as-

sistants in control of the work

'A report to the American Society of Municipal Improvements.
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as the representatives of the

city or party of the first part.

(e) A definition of t ho rights of the
contracting authority in deter-

mining the time of commence-
ment, supervision of work,
methods of procedure, Eorce to

be employed, etc.

(f) A definition of the contractors'

obligations in executing the
work in accordance with speci-

fication requirements and the di-

rections of the supervising au-

thority, and in maintaining the

same, in the protection of prop-

erty from damage, the payment
for labor and materials, the
completion within contract time,

manner and time of payment,
liquidated damages for delay be-

yond the contract time, etc.

(g) Method of procedure in modify-
ing the contract.

(h) Clauses relating to liens, claims,
damages, guarantees, assign-

ments, etc.

(i) Enumeration of the provisions of

laws and ordinances especially

applicable to municipal contract
work which must be observed.

(j) Other clauses of special or local

application.

Third

—

Specifications.

Following a general description of the
work embraced in the contract and the
limits within which it is to be done, the
limits within which the lines may be lo-

cated, manner and times of fixing grades
by the engineer, the manner in which
measurements shall be made, etc., the
specifications should include

(A) A DESCRIPTION IN DETAIL OF ALL LABOR
PERFORMED BOTH PRELIMINARY AND
SUBSEQUENT TO THE EMPLACEMENT
OF THE SEWER STRUCTURE, AND THE
MANNER OF ITS PERFORMANCE.

(al) Excavation of Trenches.
1. Dimensions for various sizes of

sewers and lengths to be opened
at one time.

2. Shoring and bracing.
3. Pumping and bailing.

4. Foundations, their preparation to
receive the sewer.

5. Disposition of excavated material.
6. Provisions for the maintenance

of street traffic while work is

under way.
7. Removal of pavements and dis-

position of paving material.
8. Protection and support of other

structures.
(a2) Refilling of Trenches.

1. Character of material to be used
especially about sewer.

2. Manner of placing, ramming,
flooding, etc.

3. Disposition of surplus, deficiency,
I io\v met.

(a3) Embankment.
1. Dimensions.
2. Character of materials, how

placed and compacted.
3. Provisions for traffic, through in-

tersecting streets.

(a4) Replacing of Street Surfaces.
1. Unpaved streets. Surface to be

restored; maintenance /period.

2. Pavements, curbs and sidewalks
out of guarantee; how restored;
maintenance period.

3. Pavements, etc., under guaran-
tee; how restored.

(B) A DESCRIPTION IN DETAIL OF ALL MA-
TERIALS TO BE EMPLOYED,* THEIR
QUALITY AS SHOWN BY STANDARD
TESTS, AND THEIR PROPER MANIPULA-
TION TO PRODUCE THE FINISHED
STRUCTURE.

(bl) Cement and Mortar.
1. Cement, quality, standard tests

to be met.
Cement, how delivered and
stored.

Cement, measurement of volume.
2. Mortar, measurement and propor-

tions of ingredients.
Method of mixing.
Character of sand.
Amount of water.

(b2) Concrete.
1. Size and character of stone or

gravel.

2. Size and uniformity of sand
grains.

3. Proportions of ingredients to be
used in mixture.

4. Methods of mixing, placing and
surfacing.

5. Molds and forms.
(b3) Brick Masonry.

1. Quality and size of bricks to be
used.

2. Manner in which they are to be
laid and protected from injury.

(Inverts, arches, haunch walls,

manholes and catch basins,

spurs and branches

i

(b4) Stone Masonry.
1. Quality and dimensions of stones.

Rubble, ashlar and dry mason-
ry, coping stones, basin beads,
etc.

2. How laid to produce finished

walls and structures.

(b5) Steel and Iron.

1. Rods for reinforcement, quality,

dimensions and tests.

2. Structural shapes, quality, di-

mensions and tests.

3. Expanded metal, wire mesh, etc.

4. How placed in the finished struc-

ture.

5. Spikes used in platforms, grill-
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ages, cribs, etc., quality, dimen-
sions, etc.

6. Cast iron.

Quality and tests.

Conformity to place.

i b6 I Sewer Pipe
Specification for pipe sewers and
Bewer pipe is to be In accordance
with recommendations of Commit-
tee C4 of the American Society for

Testing Materials, appointed to re-

port upon •Standard Specifica-

tions and Tests for Clay and Ce-

ment Sewer Pipe." The work of

that committee is not yet com-
pleted. Us last annual report,

June, 1911. is referred to.

(b7) Pile and Timber Foundations.
1. Bearing Piles.

a. Kinds and quality of timber,

h. Dimensions.
c. How driven.

d. How measured and paid for.

2. Foundation timber.

a. Kinds and quality of timber.

b. Dimensions as shown on plan.

C. How laid and secured.

3. Sheathing and Bracing Timber.
Manner of Placing.

a. To remain in the work.
Kind, quality, dimensions, etc.

b. To be withdrawn.
Kind, quality, dimensions, etc.

(b8) Sewer Connections.

1. Manner and time of connecting
house drains.

2. Connections intersected to be re-

connected.

3. Flow of old sewer—how cared
for.

4. Method of making all connec-
tions.

(hit) House Connection Drains.
1. Spur pipe to receive house con-

nection drains. Spacing and
size. How laid.

2. Stand pipes on deep sewers.

3. Cast iron pipe for house connec-
tion drains, where necessary,

how laid, quality, etc.

(blO). Manholes.
1. Concrete, brick.

How built, dimensions, etc.

2. Manhole heads and covers.

Standard plan.

Weights, dimensions, etc.

Quality of iron.

Inspection.

) Sewer Basins or Inlets.

Standard plan.

Excavation, dimensions, how
made.

3. Heads and gratings or pans.

4. Traps.

5. Culverts, dimensions, how laid

and connected to same, etc.

6. Restoration of curb, sidewalk

and pavement after construc-

tion.

Discussion is invited upon the above

outline of the subject matter to be in-

corporated in the finished specification,

and suggestions and criticisms will be

welcomed.

(bll

1.

2

Bituminous Macadam Construction.

*

By A. N. Johnson, State Engineer Illinois Sfate Highway Commission.

OBSERVATION of macadam roads

built with a bituminous binder

seems to point to the success of

this form of construction on many miles

of road, and it is with this construction

that the present paper will deal, without
an attempt to discuss further the relative

merits of this construction with other

classes of pavement.
There are many features to be consid-

ered in the construction of bituminous
macadam which the limited scope of this

paper will necessitate passing over with
but slight mention. As with any ordinary

macadam construction, it is of prime im-

portance that the roadbed be properly

prepared both as to drainage and com-
pactness; yet, fundamental as are these
requirements and as supposedly well un-

derstood, no small number of the failure

seen today can be attributed to lack of

attention to these important features of

the construct.on. If the roadbed has been
properly drained and compacted, there

will not be required a greater thickness
of completed pavement than seven to

eight inches. The material should be put
on in two layers, the first layer forming
the base on which the wearing layer is to

be placed.
The method of placing the base usually

does not vary, whatever may be the type
of construction used for the top layer.

It is essential that this base layer be
compact and true to shape, and this can-

not be accomplished unless the stone is

well spread, thoroughly harrowed and
rolled, and then well bonded with stone
dust or gravel in the same manner and
with as much thoroughness as though the

road were to be left with an ordinary
water-bound surface.

Paper before the Indiana Engineering Society.
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The size of the pieces of stone in the
different layers is a matter for some con-
sideration. It has been the practice of

the Illinois Highway Commission to use
stone varying from .one inch to two and
one-half inches in size. As pract.cally
all of the stone available for road work
in Illinois is limestone, there is required
a somewhat larger sized material for sur-

face work than is demanded with a
harder variety of stone. Also, it has been
found convenient to use but one size of

stone in both layers of the road, so that
the screens at the state crushers are pro-

vided with one-inch holes and two and
one-half-inch holes, and no intermediate
size. A dust screen with three-eighths-

inch holes is used to prepare stone chips
from the one-inch material.

The depth to which the stone is to be
spread for the base depends upon the
thickness the base is to be after it has
been rolled. If the total thickness of the
pavement is to be eight inches, the wear-
ing surface is not usually made less than
two and one-half inches in thickness,
leaving five and one-half inches for the
thickness of the lower course. If the ma-
terial for the top course is composed of

two and one-half-inch sized pieces, it is

recommended that this layer be made
three inches thick, leaving five inches for

the thickness of the base. A layer of

stone about six inches thick, measured
loose, will roll to five inches, possibly a
little less, depending somewhat upon the
nature of the material.

After the stone has been spread to the
required thickness, which should be done
with great care so that there will not be
more in one spot than in another, it

should also be thoroughly harrowed with
a coarse-tooth harrow. The effect of this

is to shake the various sized pieces of

stone into place, and, as is well known,
a box of loose stone can be compacted
no better than by shaking them; so, too,

we find that the loose stone in the road is

compacted by shaking or harrowing,
which allows the smaller pieces to take
their natural position at the bottom of

the layer and the larger near the top. It

will be found, moreover, that harrowing
the material in this way will permit the
roller to compact the material without
the creeping that is often observed, and
with one-half as much rolling.

The lower course should not be covered
with screenings until it has been thor-

oughly compacted and each piece of rock
keyed tightly in place so that when a
wagon load of screenings is driven upon
it the wheels will disturb the rolled stone
scarcely any, if at all, and leave no de-

cided rut or track. The screenings should
be spread evenly over the whole surface
and slightly watered. If the foundation
is clay and wet weather has prevailed,

the greatest care must be taken in water-
ing the screenings of the first course be-
fore the road is tightened, otherwise the
surplus water will soften the foundation,
which must be dry before further prog-
ress can be made. After the screenings
have been slightly washed or worked into
the stone more should be spread and
again watered and then rolled to tighten
the surface, more water and screenings
being added until the surface of the base,
or lower layer, is water-tight. Screen-
ings should not be applied so as to sepa-
rate the pieces of rock which have been
already keyed, but merely to fill the voids
in the compacted stone with as little dis-

turbance as possible.

The amount of crown that the finished

road is to have will decide the amount of
crown that the earth roadbed and the
base should have. Space will not be
taken here to present the various argu-
ments for a greater or less amount of

crown. In general, the observation of

the writer is that one-half-inch per foot
is not enough for the average country
road with a bituminous macadam top,

nor is it practical to exceed three-quar-
ters of an inch per foot. On roads to six-

teen feet in width, not less than three-
quarters inch per foot is advisable. On
roads twenty feet in width or wider, in-

dicating that there is a large amount of

traffic spread more or less evenly over
the whole road, the crown can be some-
what less than on the narrower roads,
but it should never be less than one-half
inch. On the wider roads a good practice
is to increase the crown somewhat to-

wards the gutter, perhaps starting on
three-quarters of an inch and gradually
flattening towards the center, which
would be effected by a curved cross-

section.

On narrow roads twelve to fifteen feet

in width it is necessary to give special
attention to consolidating at least three
or four feet of the earth shoulder on
either side of the road to hold the stone
in place. As can readily be appreciated,
when the roller is near the center of the
road, there is a tendency to push the
stone sidewise, and if there is nothing to

resist this movement the stone becomes
more and more open as the roller pro-

ceeds and the pieces of rock do not
tighten. On wider roads there is not so
much difficulty from this cause, as a
small amount of rolling towards the edge
of the stone at first will place it suffi-

ciently solid to resist any further move-
ment of the stone at the center, for which
reason it is very much easier to get a

well-shaped, well-compacted road that is

eighteen feet or wider, than one but
twelve feet wide. We now come to a dis-

cussion of the bituminous surface proper.

There are various methods of construe-
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tion employed for bituminous macadam
surfaces. They art' usually divided into

tWO general classes, one where the ma-
terial is mixed with the hinder before

being applied to the road, called the

"mixing method." the other by which the

rock i> tirst placed upon the road and the

binder poured into it. usually called the

"penetration methods." By far the larg-

niount of work undertaken by high-

way engineers on country roads is by the

penetration method, for the simple rea-

son that it is very much cheaper and more
practical for the conditions usually exist-

i country road work. This method
alone will be discussed in detail. More-
over, t is the conviction of the writer

that with the binders ordinarily employed
for this work and for the traffic condi-

tions usually prevailing on the majority

of country roads, the best results will

be possible with good construction by the

penetration method.
As is well known, the stability or

strength of a macadam road surface to

resist the action of traffic depends en-

tirely on the mechanical locking together

of the pieces of stone making up the road
surface, and until this is accomplished
the road surface has no cohesion. The
more perfect this keying or locking to-

gether of the pieces of the stone, the

more rigidity, therefore the object of any
binder, whether of stone dust or of bitu-

minous character, is to hold the pieces

of stone firmly in position after they have
become well keyed and locked together.

In many pieces of road that have been
constructed, and in some forms of con-

struction that have been proposed, this

essential principle of the macadam con-

struction seems to have been ignored; as,

for example, in the type of road employ-
ing some form of bituminous binder in

which the pieces of stone of the wearing
surface do not come in contact at all, but

are held apart by the bituminous mate-
rial, which here acts as a matrix, form-

ing in reality a bituminous concrete simi-

lar to ordinary concrete, in which the

matrix of cement mortar is replaced with
a matrix of bituminous material. If,

therefore, the matrix is not in itself suffi-

ciently strong and rigid to withstand the

pressure of traffic, such a road is doomed
to failure, particularly if submitted to the

traffic conditions on most country roads

where the traffic tends to keep to a more
or less narrow strip of the road, bringing

undue pressure thereon. The fact that

some of the roads built with a bituminous
matrix have proven fairly satisfactory is

chiefly because the traffic conditions, un-

der which they are used, so rolls and
works the road that one portion receives

about as much pressure as another, and
if there is a slight tendency to give at

one time at one point subsequent traffic

will tend to roll out the unevenness that
has been formed. Roads of this charac-
ter that have come under the writer's ob-
servation, although giving fair satisfac-

tion with the conditions under which they
are used, would last but a short time un-
der country road traffic. Thus it would
appear that if bituminous macadam is to

be successful it is necessary in its con-
struction to follow what has been learned
by long experience, and that is to have
the macadam itself firmly locked and
keyed together and the stability of the
road thereby assured before any binder
has been applied.

The next step, therefore, after the base
course has been prepared, as has already
been described, is to spread the stone
for the wearing layer. The stone for this

layer, if limestone, should be composed
of pieces two and one-half inches in size

and graded from this downward. If a
three-inch layer is to be made when con-

solidated, which is as thick as this layer

need be, the stone should be spread to a
thickness of three and one-half inches
and thoroughly raked or harrowed so as

to bring the larger pieces to the surface

in order that the surface may be com-
posed in the first instance of as nearly
uniform sized material and to give as

great compactness as possible after it

is rolled. As soon as spread uniformly
and harrowed, the surface is to be rolled

until it is thoroughly tightened. It may
be found that there will be places where
the stones do not lock together firmly;

on such places a small amount of stone

should be spread, just sufficient to fill the

interstices, and then rolled. The effect

of this rolling is to force the pieces of

stone into the interstices, thus keying the

whole surface until tight. It is impor-

tant that great care be taken in rolling

this upper layer that it be thoroughly
tightened. When this has been accom-
plished there will still remain interstices

of appreciable size which should be filled

with stone chips. These chips should be
perferably of some harder material than
limestone, and it is often possible to se-

cure screened gravel that will prove ex-

cellent for this purpose. The size of the

chips should vary from one inch to three-

eighths of an inch, and they should be
spread over the surface of the upper
course- just sufficient to fill the inter

stices.

A good method to insure this being

done is first to shovel the chips on by
hand, throwing each shovelful so as to

cover as much area as possible; then fol-

low with hand brooms, sweeping ahead
the surplus pieces and allowing all the

interstices to become thoroughly filled.

When this is done the road is ready for

the bituminous binder, as no rolling

should be attempted after the chips have



BITUMINOUS MACADAM CONSTRUCTION 95

been spread and before the binder is ap-
plied. If the chips are rolled before the
binder is applied the effect would be
merely to allow them to set in between
the stones which have already been
keyed and tend to loosen the surface
rather than tighten it, so it is important
that after the surface has been thoroughly
keyed and the chips spread, no rolling be
done until after the bituminous binder
has been applied.
There are various methods of applying

the bituminous binder. One method is to
turn the heated binder into cans, thence
pouring it on the roads, and many roads
have been built in this manner. There
is to be seen in almost all work of this

character, unless an exceptionally skill-

ful man is employed to do the spreading,
places in the road where the binder has
been applied thicker in one place than
another, and the joints where one sweep
of the can is followed by another can
usually be seen. This unevenness is gen-
erally much more pronounced after the
road has been in service than immedi-
ately after construction, so that evenness
in the distribution of the binder is found
to be a most important detail. Binders
have been spread by machines having a
number of nozzles or openings side by
side, which are moved over the surface
of the road, the binder being thus dis-

tributed in a layer a number of feet wide
at a time. In some of these machines
the binder flows from the nozzles merely
by its own weight, generally termed grav-
ity machines, while with others pressure
is applied. Binders have also been ap-
plied through a single nozzle at the end
of a hose.
Experience seems to show the impor-

tance of the following conditions being
observed: The binder must be spread
uniformly, that no more binder be used
than is necessary to cover the surfaces
of the stone and the chips. To get these
results it is necessary that the binder be
put on, as nearly as possible, in the form
of a spray; and, owing to the fact that it

is practically impossible to get a thor-

oughly uniform surface condition before
the binder is applied, it may be necessary
to apply slightly more binder at some
point in the surface than another, so
the writer has found in his work the
best results have been obtained by apply-
ing the binder through a single nozzle of
such a form that the binder is thoroughly
atomized and is delivered to the road in

the form of a finely divided spray. With
this method of application there has been
found no difficulty whatever to get the
binder on as uniformly as is required
and at the same time to have sufficient

control to ^ive those spots on the road
that may need it the special attention
they require.

The device that has heen in use on the
work of the Illinois Highway Commis-
sion consists of a tank wagon, holding
about five hundred gallons, supplied with
a fire chamber. The tank, which is cylin-

drical, is sufficiently strong to withstand
a pressure of sixty to eighty pounds if

found needful. The tank wagon is fas-

tened behind a roller or tractor, to which
is attached a Westinghouse air pump
with a metal hose leading from the air

pump to the distributing tank, on which
is a gauge so that the pressure may be
controlled by the operator of the tractor.

Leading from the tank wagon is a metal
hose which ends in a nozzle made of a
two-inch iron pipe with a right-angle
bend, in the end of which a plug is

screwed, having an opening about one-
half inch in size; on the inside is a small
cone, so that by screwing the plug or less

tight the size of the orifice can be regu-
lated.

Leading into the two-inch pipe form-
ing the nozzle there is introduced a one-
half-inch steam pipe which is connected
back to the boiler of the tractor. The
steam pipe extends within the nozzle to

just above the orifice. When in operation
the pressure is applied to the wagon, thus
forcing out the bituminous binder. The
steam is turned into the nozzle as the
binder issues, which tends to spray and
break the bitumen into very fine par-

ticles, the effect being a sort of mist
which can be very nicely regulated so
that any given amount of material from
a mere wash to any quantity desired, can
be applied.

It is important that all hose connec-
tions for this work be of metallic type,

as lighter hose or hose of any other ma-
terial will soon become rotted or burned
by high temperature necessary for most
of the bituminous compounds used.

Also, the complete outfit includes an
extra heating tank of the same capacity
as the distributing wagon, which, as soon
as empty, may be readily filled from the
auxiliary tank. To do this the air pump
is reversed, creating a partial vacuum in

the distributing wagon and the binder is

sucked back through the distributing hose
which is inserted into the auxiliary

wagon. With one auxiliary kettle and
one distributing wagon, each of five hun-
dred gallons capacity, fifteen hundred to

two thousand gallons per day can be ap-

plied. Additional auxiliary heating ket-

tles would increase the output. Working
continuously, a maximum of five hundred
gallons per hour can be applied. On most
jobs, however, where but one roller is

available, fifteen hundred to two thousand
gallons per day will be about as fast prog-

ress as can be handled efficiently.

The binder issuing under pressure and
carried by the force of the steam will
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fill all the Interstices and cover the sides

of the rock and the chips with a thin

layer. Enough of the binder should be
applied as to leave none of the surfaces

of the stone that are visible uncovered.
Care should also be taken that the binder
strikes the surface perpendicularly, other-

wise if applied in a slanting position or

if the nozzle is moved too rapidly across

the road it will be found that one side of

the stones will be covered with the binder
while the other side will have but little.

The amount of binder to be applied

should be as little as is necessary to se-

cure a thorough coating for all the ex-

posed surfaces of the stone. This usually

requires from three-quarters of a gallon

to one gallon per square yard. When this

treatment has been applied the surface
should again be treated with the stone
chips so as to make practically one layer

of the chips evenly distributed over the
entire surface of the road. These chips
had better be applied as soon as possible

after the binder has been spread, if prac-

ticable, following immediately behind the
spreader. They may be spread somewhat
in excess and swept ahead with a broom.
It is important that the chips be clean
and have as little dust adhering to them
?s possible. One advantage noticed with
the steam jet in connection with the oper-

ation of this apparatus is that the force

of the steam seems to blow the dust
from the surface of the stone and there-
by insures a cleaner surface for the
binder.

After the chips have been spread the
second time more binder is applied, which
should be sufficient thoroughly to cover
all of the chips. This usually requires
one-half to three-quarters of a gallon per
square yard. Coarse sand, if available,

should then be spread upon the road, or
finely screened gravel may be used; if

neither are available, then the stone
chips. There is no objection to the stone
chips if the stone from which the chips
are made is a hard variety of rock, but
it is better to use some other kind of

chins than from limestone. After the
surface has been sanded or chipped just

sufficient to prevent the wheels of the
roller from sticking, the road should be
rolled. The roller should be provided
with pipes with small orifices an inch or
two apart so as to keep the wheels of the
roller wet while rolling. If this is done
there will be no difficulty whatever with
the binder sticking to the roller wheels.
The rolling should continue until the sur-

face is seen to be well set and comDacted.
It will then perhaps be found that there
are some spots needing further treat-

ment to bring them to a uniform appear-
ance with the remainder of the road, in

which case, if there be any dust, it should
be swept away, a few chips, binder and

sand applied and the whole rolled to give

a uniform surface. It is probable that
quite as good or better results can be
obtained, after the road has been sanded
and rolled, to throw it open and let the
traffic develop any places in the road
that need further attention.

This form of construction, it will be
seen, gives a road which has the strength
and rigidity of the ordinary macadam,
with a water-tight covering of bituminous
compound holding the surface of the road
intact against the action of motor traffic

or dislodgement by the mud that adheres
to the wagon wheels. So long as the
waterproof covering can be maintained
the road should be in perfect condition,

and therefore the only maintenance re-

quired in this construction is to keep this

bituminous covering intact. The chips
or sand, whichever may be used, with
which the covering is mixed, furnishes
the resistance to abrasion. This is great-

ly helped by the binder, if of proper qual-

ity, which will tend to keep the particles

covered or imbedded as fast as they may
become loosened or broken by the traffic.

When in the course of time the surface
has become sufficiently worn to expose
the stone making up the wearing course,

it can be renewed by thoroughly cleaning
the road, putting on a light application

of the binder and renewing the chips or
sand. Prom present observation there is

every indication that such a form of

maintenance will be possible at a com-
paratively small expense and furnish, in

the meantime, a character of road sur-

face that is well adapted, as any so far

devised, to the ordinary traffic conditions
on our main highways at present.

It is evident in this form of construc-

tion that the character of the bituminous
binder plays no small part and that to be
successful the binder must have sufficient

stability in hot weather that it will not

be easily pressed or displaced and cause
an uneven road surface; nor at the same
time must it become so brittle or hard
in winter that it wili be broken by the

traffic and dislodged by the wind or other

forces. To say that such a binder has
been found would mean that most of the

difficulties in this form of construction

had been solved. Some binders have cer-

tain qualities that give good results under
certain conditions and poor under others.

Some binders more nearly meet the re-

quirements than others, but there has
not been sufficient time elapsed with this

form of construction and in the use of

these different binders to state definitely

what, in the long run, will prove to be
the best. While we might draw a con-

clusion as to which binder was best, fur-

ther experience might show that some
other binder, with somewhat different

properties, would have greater durability.
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There are two general classes of bitu-

minous binders—those produced from the
coal i a is and those produced from as-

phaitic oils and natural asphalt) one be-

ing a coal-tar bitumen and the other as-

phaltic. Much study has been devoted to

both the chemical and physical proper-

ties of the various coal tars and coal-tar

compounds and the result of the various
compounds in road construction observed,
to the end that definite specifications

could be drawn from which the com-
pounds should be manufactured. The
same is also true of the asphaltic binders.

While the variety of compounds of a bitu-

minous nature on the market today is

equalled only by the variety of breakfast
foods, there is, however, one very encour-

aging fact, and that is there are very few
of the binders that have come under the

writers observation that are absolute fail-

ures, while with the majority very good
results have been obtained. He has
found, however, that it is absolutely es-

sential, if any knowledge whatever is to

be had concerning the character of the

bitumen used, that it be brought under
some definite specification and that it be

tested before being applied to the road;

that trade names are no criterion as to

the composition and characteristics of a
given compound. Doubtless the manu-
facturers of these compounds can in a

measure justify or excuse the variability

of their products by the fact that they are

called upon to fulfill so many various
specifications that they might well argue
if engineers and road builders are so di-

vided in their opinion as to what is de-

sired and wanted, surely little or no harm
could result by furnishing binders of va-

rious characteristics, waiting, before

standardizing their output, until the

chemists and engineers are more neariy
in accord as to what should be used.

However, the latitude that manufacturers
allow themselves in many of these cases
is rather greater than most engineers
and chemists, who have given the sub-

ject careful study, usually desire, and
therefore the recommendation is here
made that the binders be bought under
specification and be tested to see that

the qualities desired have been secured.
There is very little or no difficulty to

manufacture binders to meet any rea-

sonable specilcation.
For coal tars the following specifica-

tion has been used by the Illinois High-
way Commission:

Specific gravity at 25 degrees C. shall

not be over 1.24.

Free carbon shall not be over 20 per
cent, by weight.
The consistency as determined by the

Howard & Morse float apparatus at 50
degrees C. should be between 2*4 mins.
and 3 mins.

The fractional distillation shall result

as follows:
To 110 degrees C. not to exceed 2 per

cent., with no ammoniacal water.
From 110 degrees C to 170 degrees C.

not to exceed 5 per cent, distillate, of

which not more than y± shall be naphtha-
lene when cold.

From 170 degrees C. to 270 degree C.

not to exceed 30 per cent, nor less than
20 per cent., of which not over one-third

shall be solids when cold.

Over 270 degrees C. not less than 50 per
cent, by volume of pitch residue to be ob-

tained, which shall be sticky and not
greasy or granular in appearance.
When a cylindrical prism of tar 1 cen-

timeter in diameter is maintained at a
temperature of degree C. it shall bend
into a semi-circle of 2 centimeters in di-

ameter without checking.
For asphalt binders the following speci-

fications are now in use:

The asphalt shall have a specific grav-

ity not less than 0.97 at 25 degrees C.

The asphalt shall be soluble in cold

carbon bisulphide to the extent of at least

98 per cent.

Of the total bitumen not less than 20

per cent, nor more than 25 per cent, shall

be insoluble in 86 degrees B. naphtha.
When 20 grams (in a tin dish 2V-2 inches

in diameter, with vertical sides) are main-
tained at a temperature of 170 degrees C.

for 5 hours in a N. Y. testing laboratory

oven, the evaporation loss shall not ex-

ceed 2 per cent, and the penetration shall

not have been decreased more than 25

per cent.

The fixed carbon shall not exceed 12

per cent, by weight.
The penetration as determined with the

Dow machine, using a No. 2 needle, 100

gm. weight, 5 sec. time and a temperature
of 25 degrees C, shall not be less than
5.0 mm. nor more than 10.0 mm.
The asphalt shall not contain to exceed

2 per cent, by weight of paraffine.

For details as to methods of analysis

of bituminous compounds the reader is

referred to Bulletin No. 38 of the U. S.

Office of Public Roads.
The question as to whether tar or as-

phalt compounds give better results is

one on which the writer can not at pres-

ent express an opinion, merely because
the experience so far had with these dif-

ferent compounds has not proven suffi-

ciently conclusive to warrant any definite

conclusion. Both good results and poor

results have been obtained with each of

these bituminous materials.

Some engineers are of the opinion that

under certain traffic conditions better re-

sults are obtained with one class of ma-
terials than another; for instance, with a

preponderance of motor traffic, the opin-

ion seems to be in favor of asphaltic com-
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pounds, and with a preponderance of

tire traffic, that the tar compounds
prove thfl better. However, these conclu-

sions, as Ear as they have come under
the writers observation, seem to have
been drawn chiefly from merely surface

treatment of old roada Nothing that he
has observed would seem to indicate that

a similar distinction could be made from
roads constructed as has been described.

The specifications for bituminous ma-
terial for the form of construction herein

outlined are presented, not so much as

being necessarily a criterion, but as a sug-

gestion and guide to those who desire to

purchase these materials and use them
and who may not have given the subject

very extended inquiry. It is entirely pos-

sible—in fact, quite probable—that these

specifications will be changed and other
requirements found necessary as more ex-

perience has been gained from the work
already done. In general, it has been the
plan in the past year or two in the use
of these binders, on the work under the
supervision of the Illinois Highway Com-
mission, to use on each stretch of road at

least two binders and so to distribute

them on different jobs so that each will

be placed in juxtaposition with some
other. Thus, with a chance to compare
each binder with a large number of other
binders, and by observation of each bin-

der under various conditions, it is hoped
that reasonably exact conclusions as to

their fitness for use in this form of con-

struction may be formed.

The Youngstown Slag Road.

Editorial Correspondence.

IN connection with a series of experi-

ments along the line of dust pre-

vention and road preservation by
the U. S. Office of Public Roads, a slag

road was constructed in Youngstown,
Ohio, in the summer of 1909. This experi-

mental section, while not the first slag

road, possesses features of construction
which are unique and which indicate the
value of this material as road metal.

The road chosen is known as Belle

Vista Avenue and is a main travelled

thoroughfare 2,754 feet in length, ter-

minating in macadamized main roads at

either end. The material was furnished
by the Carnegie Steel Co., and was laid

under the direction of an engineer from
their office and Randolph Martin, an en-

gineer from the U. S. Office of Public
Roads. The county graded and prepared
the sub-grade, and furnished a ten-ton

steam roller for the work. The steel

company furnished all material includ-

ing the blast furnace slag and binding
materials and performed work incident

to laying and finishing the road.

The first 1,500 feet of the road was
constructed in two courses, the bottom
course consisting of a six inch rolled

layer of screened slag ranging in size

from three and one-half inches to one
and one-half inches; and the top course
consisting of screened slag ranging from
two inches to three-eighths inch in size

and rolled to four inches at the center
and one inch at the edges. This first di-

vision is divided into three sections of

500 feet each which were constructed as
follows:

Section 1. The surface of this section
was bonded with blast furnace slag
screenings, three-eighths inch to dust, in

the usual manner.
Section 2. The surface of this section

was bonded with blast furnace slag
screenings, three-eighths inch to dust,

which had been previously mixed with
five per cent of its own weight of pow-
dered quick lime.

Section 3. The surface of this section
was bonded with slag screenings as as
described for section 1, with the excep-
tion that a solution of concentrated waste
sulphite liquor was used to puddle the
surface instead of water. One gallon of

sulphite per square yard was used.
Section 4. This section consists of 300

feet of roadway adjoining section 3, and
was constructed in the following manner:
The foundation course was laid in the
same manner as sections 1, 2, and 3, and
was rolled until absolutely firm. A three-

inch compacted course of tarred slag was
placed upon the foundation course. The
mixture of tar and slag being approxi-
mately as follows: To every fifteen cub-
ic feet of slag running from two inches
to dust about six gallons of hot tar was
added and mixed by hand until the slag
particles were completely coated. Un-
less the slag was warm and dry it was re-

quired to heat it before mixing. While
still warm this mixture was applied and
rolled. A light coating of hot tar was
then painted upon the rolled surface and
sufficient screenings were applied to fill

the surface voids and take up all sur-

plus tar, this surface being again rolled.
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Section 5. The second division is 300
feet in length and is known as section 5.

It consists of a single course of screened
Blag ranging From three and one-naif
inches to three eighths inch, rolled to a
thickness of eight inches at the center
and five inches at the edges, and bonded
with slag screenings.
The third division consisted of two

sections laid in two courses. The bottom
course consists of a seven inch layer of

rolled unscreened slag, and the top
course consists of a layer of three and
one-half inches to three-eighths-inch
broken slag rolled to five inches at the
center and two and one-half inches at
the edges. Section 6 was bonded with
blast furnace slag screenings three-
eighths-inch to dust. Section 7 was con-
structed in the same manner as section 6

with the exception that open hearth slag
screenings three-eighths-inch to dust was
used as a binder.
The experimental road was officially in-

spected by representatives from the U. S.

Office of Public Roads during January,
1911, eighteen months after construction.
The weather at the time of this inspec-

tion was rainy and during the previous
months there had been a succession of

frosts and thaws. The following is the
comment noted on the road:

Blast-furnace Slag.—When inspected
just after a thaw the first section showed
to advantage in comparison with the fifth

and sixth. The surface, while not as
firmly bound as some of the sections in

which a binder other than blast-furnace
slag screenings had been used, was in ex-

cellent condition. In experiments Nos. 5

and 6 the center of the roadway had been
quite badly raveled by horses' hoofs, but
little difference between the two sections
of road was to be noticed, except that in
experiment No. 5 a rather soft spot had
developed in the center of the road at the
middle of the section.

Blast-Furnace Slag—Open Hearth Slag
Screenings.—The section, (section 7),
treated in this experiment was at the time
of inspection undoubtedly superior to any
of the others, with the exception of the
tar slag section. The surface was very
firmly bonded and could not be dug into
with a knife, except in a number of small
spots from two to four inches in diameter,
where the surface was soft and powdery.
These spots were scattered irregularly
over the road to the extent of seven or
eight to each 100 linear feet and were evi-

dently caused by the presence of a few
soft, crumbly fragments of blast-furnace
slag. With this exception the entire sur-

face appeared almost as solid as Portland
cement-concrete. On one side of this sec-

tion, about 50 feet from the the northern
end, the earth shoulder had settled and
sloughed away for a distance of about 35

feet, and the edge of the road at this

place had been cut back by traffic for a
distance of six inches. The trouble can
undoubtedly be attributed to a fresh fill,

which was not consolidated sufficiently be-

fore the road was constructed. This place
is to be repaired by building a crushed
slag shoulder.

Blasl-Fnriidi r ,slag Screenings and Lime.
The section treated in this experiment was
somewhat raveled and scarcely better than
those described under sections Nos. 5 and
6. During construction it seemed that

this section would prove more satisfactory

than any of those bound with plain blast-

furnace slag, screenings and during the
past summer it actually proved somewhat
more satisfactory. The open winter, how-
ever, showed section No. 1 up to better ad-

vantage.
Blast-furnace Slag and Waste Sulphite

Liquor Preparation.—The section treated
in this experiment was in good condition
and showed a fairly well bonded surface.

This section was in slightly better condi-

tion than that described under experiment
No. 1, but it was not as well bonded as the
section described under experiment No. 7.

Blast-Furnace Slag and Refined Coke-
Oven Tar.—Section 4 showed up to better

advantage than any of the others at time
of inspection. The surface was perfectly

bonded and presented a rather mosaic
appearance. Although the road at. this

point had been constructed on a fresh fill

which had settled somewhat since, the tar

slag surface showed no evidence of having
cracked when adjusting itself to this set-

tlement.
An inspection by a representative of

Municipal Engineering, made on July 27,

1911, about two years after the construc-
tion of the road, showed that the results

indicated in the previous inspection have
become more marked during the addi-

tional six months wear. The road sur-

face was dry and dusty in parts, due to

a continued period of dry weather.
Of the three experimental divisions con-

structed of blast-furnace slag, the first,

section 1, was by far the best. This is the
section constructed of two courses of

screened blast-furnace slag with a slag
binder. It showed some signs of rutting,

though the ruts were not of sufficient

size to be objectionable. The surface was
dusty to a slight degree.

The second experimental division, sec-

tion 5, was constructed in one course of
screened blast-furnace slag. This section

is badly rutted and the surface has rav-

eled to a marked degree. A very notice-

able hollow filled with loose particles of

slag had formed at the junction of this

section with the preceding tar and slag
section.

The third experimental division, section

6, was constructed of a course of rolled
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screeiu'tl blast-furnace slag laid on an tin-

ned base, and With a hinder of the

Bame material. This section, while better

than section G, is not nearly so good as

section 1. The traveled portion has been

left practically hare of binder and a
heavy dust has formed at either side, in-

dicating that raveling is likely to result.

Section 7 was constructed after the

same manner as section 6, except for the

fact that open hearth Blag was used. It

is far superior to section 6, the surface

being hard and smooth and less dusty

than any of the sections, with the possible

exception of that constructed with tar and
blast-furnace slag.

Section 2, constructed of two courses of

blast-furnace slag, the top course being

bonded with a mixture of slag screenings

and dust and five per cent of powdered
quick lime, was not in as good condition

as section 1, which had only the slag

binder. It had rutted mere than section

1, and the larger particles of the top

course were left exposed.

Section 3, which was constructed in two
courses and on which waste sulphite

liquor was used instead of water, is su-

perior to the section in which lime was
used in the binder, but is not so well pre-

served as the slag binder section. It

seemed, however, to be a little less dusty
than either of the two preceding sections.

Section 4 is the best division of the

road. It v as constructed in two courses,

with a tar binder in the top course as

noted previously. It extends across a

bridge located between and en the lower
portions of two hills, so is subjected to the

additional wear incident both to the high
speed of descent and extra friction of

ascent of vehicular traffic: as well as pos-

sible erosion of water, which, owing to

side embankments, must at times over-

flow the side ditches and cover the road.

The surface is hard and dustless and re-

sembles a much worn asphalt street in

appearance. The larger particles of slag

are exposed in spots, but are held firmly

in place by the tar binder. The binding
material, a crude coke-oven tar, seems to

possess valuable properties for use in

this connection, superior by far to most
crude tars which have come to the writ-

er's attention. The following is an anal-

ysis of the material made for the Carnegie
Steel Co., by the U. S. Office of Good Roads,
A. L. Cushman, director Division of

Tests:

Specific Gravity 25° C 1.187

Results of Distillation:

Ammoniacal water, by volume 1.0 %
First light oils to 110° C. by
volume 1.0 %

Second light oils, 110°-170° C.

by volume 6.0 %

Dead oils, 170°-200° C, by vol-

ume 9.2 %
Dead oils, 200°-270° C, by vol-

ume 23.6 %
Pitch residue by difference. . . . 59.2 %

100.0 %
Pitch residue by weight 64.70

Material insoluble in cold carbon
bisulphide (free carbon) 8.56 %
Remarks: This is a crude coke-oven

tar containing a considerable amount of

napthalene. The second light oils and
dead oils to 200° solidified when cold and
the dead oils from 200° to 270° C. con-

tained about one-half their volume pre-

cipitated solids when cold. The pitch resi-

due was brittle and showed a fairly lus-

trous fracture.

To produce a material at all suitable for

road construction from this tar, at least

17 per cent, should be distilled off. This
will give a viscous residue showing the

following characteristics:

Specific Gravity 25° 1.225

Melting point (cube method in

water) 30° C.

Penetration No. 2 needle, 5

seconds, 50 grams, 5° C 47

Distillate to 270° C, by volume 28.4%
Pitch residue 71.6%

100.0%

A still better product could be obtained

by distilling the crude tar until 40 per

cent, had been removed and then dilut-

ing the residual pitch with dead oils from
which the crystallizable napthalene had
been separated, until it showed a melting
point of approximately that given above.

The use of slag, as set forth in this ex-

perimental road, indicates that the mater-
ial possesses value as a cheap road metal,

in a community situated near a large

steel mill. Laid after the manner of a
limestone macadam road, the blast fur-

nace slag road at Youngstown does not
possess the durability, even in the best

portion, of the section with the slag bind-

er; and those sections laid with lime and
sulphite liquor seem inferior to that in

which the slag binder is used, though
there is little difference between them.
The open-hearth slag section approaches

more nearly to the limestone macadam
road of the same age; and it is probable
that with a more uniform hardness of ma
terial the small holes caused by soft par-

ticles might be eliminated. The cement-
ing quality of the open hearth slag seems
to be excellent.

As used with a tar binder, an excellent

road is obtained with the blast-furnace

slag and it is probable that the Youngs-
town tar slag road will prove very nearly

as durable as a similar road in which
limestone is used.



REFUSE DISPOSAL IN CAMBRIDGE, MASS. 101

A comparison of slag with various

materials used in road construction is

given herewith. The tests as recorded
are the standard tests for hardness, tough-
ness, cementing value, etc., and the weight
refers to the solid material.

The fact that the slag dust is heavier
than the ordinary trap rock or limestone
macadam dust is a factor which should
add to the durability of the road, owing
to this fact that the binder is not so easily

drawn from the surface and blown from

the road. It was noted that an automo-
bile traveling at the rate of about twenty
miles an hour along the intersecting mac-
adam road on Mahoning Avenue, raised a

cloud of dust which arose to a height of

about fifteen feet and was blown along
the road for a considerable distance. Upon
coming onto the blast-furnace slag section

with the slag binder, the dust arose only
to a height of about four feet and the

wind, which was blowing at right angles
to the line did not carry it off of the road.

MAXIMUM AND MINIMUM RESULTS ON ROCK AND SLAG SAMPLES, UNITED STATES DE-

PARTMENT OF AGRICULTURE OFFICE OF PUBLIC ROADS.
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Refuse Disposal in Cambridge, Mass.

LAST SPRING a committee was ap-

pointed by the city council of Cam-
bridge, Mass., which spent about

two months in the study of the problems
of the city streets, devoting their atten-
tion particularly to street paving, the
maintenance of pavements, and the collec-

tion and disposal of refuse and wastes,
not including garbage. This committee
consisted of George M. Clukas, represent-
ing the city at large; Lewis M. Hastings,
city engineer; Edward W. Quinn, super-
intendent of streets, and Harrison P. Ed-
dy, representing the Cambridge taxpay-
ers' association.

The report of the committee has re-

cently been published, and the portion
concerning the collection and disposal of

refuse is reproduced in the following
pages, as an indication of the ordinary
result of such brief investigations. It

would seem that only the most obvious
modifications of existing processes had
been presented, and considering the large
problems assigned and the short time al-

lowed, it is not surprising that an ex-

haustive study could not be made. The
report is valuable, nevertheless, and its

recommendations, if followed, will re-

sult in sanitary improvement and efficient

service.

Committee Report.

Our attention has been called by the
city officials to the increasing difficulties

of finding suitable dumping places for the
refuse collected by the city departments,
and the increasing cost of such collection.

We have, therefore, given much consider-
ation to this subject, feeling that it is one
of the most important problems with
which the department is confronted at

the present time.
The refuse and waste collected and dis-

posed of by the city may be classified as

follows:

(a) Garbage.
(b) Papers and other combustible

material.
(c) Ashes and other incombustible

material.
(d) Street scrapings and sweepings.
(e) Material excavated from street

catch basins.

(a) The disposal of garbage in Cam-
bridge is now in the care of the overseers
of the Poor Department. It is collected
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by city carts, transported to the City

Home, where most of it is sold to out-

side farmers, by whom it is tarried away.
This method of disposal has many ob-

jectionable features, and at some not dis-

tant day will have to be supplanted by a

more modern and sanitary method of dis-

posal. However, as the present method
is in many respects Fairly satisfactory,

and as any radical change would involve

a very large expenditure of money, and a

loss of upwards of $10,000 in revenue, it

is not considered best to make at this

time any recommendations looking
toward such a change.

(hi At present this class of material

is more or less mixed by the householders
with class •(•." no strict separation being
insisted upon. Part of the material is

burned at the incinerator on Main street,

and the rest is burned as well as possible

in the open air at the various dumps.
.Much well-founded objection is made to

this method of disposal by residents near
the dumps. Moreover, the dumps are not
convenient and are being rapidly filled

up. It is clear that this method of dis-

posal must and should be soon abandoned
and a different one adopted.
The most feasible plan seems to be

to construct at the city yard on Raymond
street, another incinerator. A strict sep-

aration should then be insisted upon and
all of this class of refuse which cannot
be sold should then be carried to the two
incinerator stations and burned.

(c) Much the larger proportion of the

refuse collected in Cambridge consists of

ashes or other incombustible materials
constituting class c. Data relating to the
collection of such materials are shown
in the accompanying table.

In a clay pit near the city yard no
Raymond street.

All these dumps, except the last, are

nearly tilled and are the subject of com-
plaint from persons owning property
near them, and therefore they cannot be

used for this purpose much longer. Fur-
thermore, in many cases the haul to them
from the points where the refuse is gath-

ered is so long as to make the cost ex-

cessive.

(d) In addition to the daily cleaning

of the paved streets, twice a year at least,

all the public streets of the city are

scraped and the material so gathered has

to be removed and disposed of. This in

the past has been accomplished largely

by filling low lands, and raising the grade

of yards and lots at the request of the

owners. It is being found increasingly

difficult to find places of disposal for this

heavy material without making very long

hauls at correspondingly increased cost.

(e) The material taken by the Sewer
Department from the street catch basin

is generally regarded as more obnoxious
than the refuse already referred to, and
it is correspondingly difficult to find any
place in Cambridge where it may be

dumped.
It is clear that steps must be taken to

secure some better method of disposal

for the three classes of refuse last re-

ferred to at an early date, and to this the

commission has given its attention.

In the extreme western parts of the city

are located a number of disused clay pits

which would require something over two
million (2,000,000) cubic yards of filling

to bring them to the original grade. These
clay pits are controlled by one corpora-

tion, the New England Brick Company,

DATA RELATING TO COLLECTION OF CLASS C REFUSE.

Carried to
Carried to In-

Total Cubic Total Cost of Col- Cost per
Year dump. cu. yds.

cinerator,
cu. yds.

Yards lection per year Cubic Yard

1900 70,656 $27,999.94 $0,396

1901 85,756 28,829.92 0.336

1902 89,549 28,999.94 0.323

1903 87,636 28,797.78 0.328

1904 103,426 32,096,98 0.310

1905 100,084 32,499.23 0.324

1906 106,106 33,686.46 0.316

1907 113,604 37,458.48 0.329

I'tnx 99,486 23,415 122,901 40,152.36 0.319

1909 109,799 22,347 132,146 44,599.62 0.337

1910 120,667 20,956 141,623 47,099.23 0.335

The refuse of this class not carried to

the incinerator is mainly carried to dumps
situated as follows:

Near Brookline bridge.

Near the foot of Pleasant street.

Near Bird's pond.
In an old clay pit near Concord avenue.

and it seems that some equitable arrange-

ment might be made with the company
by which the city could fill these pits

without charge to either party.

If this can be done the problem be-

comes one of economical handling and
transportation.
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As already shown, the total quantity of

class "c" refuse collected in 1910 was
141,023 cubic yards. Of this quantity
20,956 cubic yards were taken to the in-

cinerator, where similar materials will

continue to be carried. Of the 120,067
cubic yards of other refuse collected,

about 37,262 cubic yards were collected by
the city ash carts in districts within con-
venient hauling distance of the pits. If

the new method of disposal to be pro-

posed had been in use in 1910, this quan-
tity of refuse would have required no
special method of transportation. There
would have remained about 83,400 cubic
yards to be transported to the pits, or
otherwise disposed of. It is estimated
that of this quantity 25 per cent, was
paper, which in the future should be car-

ried direct to the two proposed inciner-

ators, leaving 62,554 cubic yards as the
amount of refuse class "c" collected in

1910 to be disposed of in some other man-
ner—as, for example, dumped into the
clay pits.

The average weight of this class of ma-
terial was found to be 1,150 pounds per
cubic yard, so that the total weight for

the year 1910 would be about 36,000 tons.

The amount of street scrapings taken
up yearly is estimated at 17,200 cubic
yards, or about 18,323 tons. Of this 4,-

583 tons can be carried to the pits direct
from the areas adjacent, leaving 13,740
tons to be transported by some new
method.

The amount of material removed an-
nually from catch basins is estimated as
about 3,129 cubic yards, or about 5,000
tons. Of this about 1,250 tons can be
carried direct to the pits, and the bal-

ance, about 3,750 tons, must be trans-
ported by special conveyance.
The estimated present amount of re-

fuse to be transported by special methods
would be as follows:

Class (c) 62,554 cu. yds., or 36,000 tons
Class (d) 12,733 cu. yds., or 13,740 tons
Class (e) 2,344 cu. yds., or 3,750 tons

Class (e) average amount 24 tons

Totals 77,631 cu. yds., or 53,490 tons

The daily quantity to be transported va-
ries greatly. The largest amount of class
"c"' was collected in December, 1910, 172
tons. The smallest amount was collect-

ed in August, 1910, 90 tons. Collection
of class "d" occurs mostly in April and
October, the maximum amount to be
transported being about 228 tons daily.

The collection of class "e" is fairly uni-
form, about 24 tons daily. Thus the max-
imum requirement might be, for April or
October, as follows:

72+90
Class (c) average amount 131 tons

Total 383 tons

The minimum
as follows:

during August would be

(Mass (c)

Class (e)
90 tons
24 tons

Total 114 tons

Class (d) average amount 228 tons

Recommendations.
First.—It is recommended that a strict

separation be made by citizens of class
"b" from class "c" refuse.
That a new incinerator of simple, yet

suitable, design be constructed at the
Raymond street yard, and that all of class
"b" refuse be taken in suitable carts to
the two incinerators and the material
there disposed of either by sorting, press-
ing, baling and selling, or destroyed by
burning, as shall be found most econom-
ical and practical.

Second.-—It is recommended that steps
be taken to secure the right to use the
clay pits above referred to as dumps for
classes "c," "d" and "e" refuse.

Third.—That the refuse collected in the
western part of the city be taken to the
proposed dumps by carts in which it is

collected.

Fourth.—That the collection of refuse
class "c" from the rest of the city be
made by flat platform wagons carrying
steel refuse tanks or boxes, which may
be easily transferred to other means of
conveyance to the dumps.
The collection of class "d" refuse could

be done partly by the same method. The
balance could be collected by carts, etc.,

and transferred by temporary means to
the transportation vehicles. Class "e"
refuse would be collected in tight covered
tanks or small wagon bodies and trans-
ferred in the same manner.

Fifth.—That five and possibly six cen-
tral stations or yards be established in
the central and eastern parts of the city,

to which the wagons will bring refuse in
cans.

These stations to be located as follows:
1. Incinerator yard on Main street,

near Ames street.

2. Portland street, rear of hook and
ladder house.

3. City lot on Norfolk street, or city

lot on Harvard street, near corner of

Prospect street.

4. City lot on River street, corner of
Blackstone street.

5. Some lot to be selected near Har-
vard Square.

6. Lot on or near Baldwin street.

Sixth.—Install at each station suitable
appliances for transferring by power the
tanks or boxes from the collecting wag-
ons to the transportation vehicles and
reverse.

Seventh.—The question of the best
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method of transportation of the materia]
from the stations to the dumping pits,

the commission has been unable to de-

cide. Two methods have been BUQ
ed and considered—the first, the Boston

ited Railway Company is to lay side-

tracks Into the yards of the several sta-

tions and connect them with the tracks

of the company in the street. A track

is also to be carried from the Concord
avenue track at Huron avenue to the pit

near Sherman street, a distance of about
one-half mile, where a power derrick
would be set up for taking the tanks
from the cars and swinging and dumping
them into the pit. All this to be paid for

and owned by the city. The railway
company to furnish cars, wiring and op-

erators, at rate per hour or per diem to

be agreed upon.
The right to transport material of any

kind through the city streets by the rail-

way company is dependent upon the per-

mission to do so being granted by the
city council, and this has recently been
refused, so that unless special permis-
sion to transport the material is granted,
this plan would be impracticable. It

might be found advantageous to the city

to grant permission to transport its own
refuse.

By the second plan considered, the
transportation cf the refuse collected is to

be done by means of gasoline motor
trucks, using the same stations, equipped
with suitable transferring devices, the

trucks to be owned by the city and op-

erated by men in the employ of the city.

An approximate estimate of the outlay
required shows that whichever plan is

adopted an expenditure of from $80,000
to $100,000 will be required for the nec-

essary equipment, land for stations, col-

lecting wagons, cranes and other equip-
ment.

It shows also that the cost of trans-

porting the material from the central
stations to the dump will probably be
from 30 to 50 cents per ton, not including
the cost of collecting and delivering it to

the central stations, which will be re-

duced from the present cost of collecting,

owing to the more convenient location of
the stations to which the deliveries will

be made.
It is apparent from the above figures

that either of these methods of trans-

portation will render the disposal of
refuse mere expensive than it is at pres-

ent. As long as the present dumps hold
out, or their use is permitted, it will be
more economical to continue to carry the
refuse to them. It would seem wise,

however, to take preliminary steps
toward the adoption cf a more complete
and lasting method of disposal, by secur-

ing, first, the dumps themselves, and, sec-

ond, the two lots which will be needed
for central stations. We would recom-
mend that immediate action be taken on
these two suggestions.

Contracting Practice.

By DeWitt V. Moore, Mem. Am. Soc. Eng. Contr., Indianapolis, Ind.

Final ANALYSIS.

WE have reached the point where,
in logical sequence of events, our
outline of work is completed and

we are ready to make a final analysis
and summary cf our results and experi-

ence. This thought leads us back to the
June issue, wherein several definitions

of analysis are given.
For the purpose of our final analysis

probably the definitions: viz., No. 2, "Di-

that which is worked over, classi-

fied and arranged, and the definition Xo.
Ratiocination," the necessity of rea-

soning, or probable reasoning, or the
great principle of order in thinking, cata-

loging the accumulation of knowledge,
putting us in shape to correct our own
mistakes, are the best expressed for the

purposes of this discussion.

It would seem that a very few have a
proper idea of the meaning cf the phrase
"Cost Analysis."' Time and time again

articles have been called to our attention
under the caption of Cost Analysis, which
were nothing more or less than a baro
statement of cost records, and although
in a great many cases these cost records
are divided in an intelligent manner to

form the basis of cost analysis, still in

no sense can they be said to be Cost
Analysis as a Digest, or in the definition

of Ratiocination or the great principle

in order of thinking, cataloging our ac-

cumulation of knowledge.
It is true that to carry out to a full

extent the meaning of Cost Analysis as
we interpret same, it is necessary to have
had an experience extending over more
than one job, but it is presumed that we
are dealing with contracting organiza-
tions having had experience, present ac-

tivity and promise of future development.
Under these conditions Cost Analysis im-
plies a systematic study of results se-
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cured on each job, so that any form of

digest or cataloging Information as illus-

trated by differences or Inconsistencies
are harmonized so that all the jobs are
brought to a comparable basis.

In other words, Cost Analysis In this

final summary eliminates non-essentials,

individualities and specialties; reduces
the pay hours of work, etc., to a uniform
basis to the end that we may reacb a

point where the results can be tabulated
on a comparative scale.

Such a Cost Analysis summary also
implies a study of tbe work accomplished
in a broader sense than simply as so
many cubic yards of earth excavation,
cubic yards of concrete, thousands of

brick laid or feet board measure of lum-
ber. Such an analysis takes into cons'd-

eration the conditions under which sucb
work was done, giving due credit for

location of raw material and methods of

operation, the extent of work under con-

struction and the average unit of work.

In other words, we in reality are ap-

proaching the ideal which is to reduce
our cost data to a basis of foot pounds
of work, although we are only doing so

in a very crude manner, inasmuch as we
are using ordinary standards of measure-
ment in order to introduce comparisons.

It is certainly true that the ordinary
laborer is capable of so many foot pounds
of work per day. If his time is expended
in doing work at a long distance from
the point of supply, his energy will be
expended in distance at the expense of

actual quantities handled. If, on the
other hand, the Work is arranged either
naturally or by proper supervision, so

that large quantities can be handled at a
minumum of effort, the cost per unit of

quantity is correspondingly decreased.

If we should attempt to completely
analyze each and every job within the
limit of practical supervision so that we
might trace the foot pounds of work of

each operation for each class of labor we
would have a monumental task which
would fail of real value through the diffi-

culty and cost of securing information,

but it is entirely possible to estimate on
a basis of arbitrary units for the differ-

ent classes of work, thereby giving us the

same relative comparisons without diffi-

culty. Such arbitrary assumptions based
upon our familiarity with the work in

question furnishes a definite basis of

Digest or Cataloging of the information
obtained.

As an instance of our idea in this con-

nection, let us estimate a job in rein-

forced concrete.

The cubic feet of concrete to be placed
in the building, bridge or other struc-

ture, divided by the square-foot area cov-

i red gives tbe average thickness of con-
crete in incbes per square foot. This Is

an arbitrary indication of foot pounds
of work necessary, inasmuch as it indi-

cates without any direct statement of

distance or haul the foot pounds of work
and energy expended in order to place
certain work. See Plate XXX. Such re-

sults are shown for reinforced concrece
1 mil ding work wherein a graphical form
is shown, the increase in cost due to dis-

tance and decrease of thickness in work
accomplished. The same style of a chart
may be used for bridge work, pavements,
sewers, sidewalks, etc.

Plate XXXI shows such a form of anal-

ysis as carried through the construction
of the sewer job shown by Plate IV,

with a special reference to the concrete
work. In this case the arbitrary unit is

the cubic yards of concrete per lineal foot

of sewer.
Considering the subject of sewer con-

struction leads us again to a considera-
tion of Cost Analysis as applied to the
construction and placing of steel centers

or forms. To say that this cost is so
much per lineal foot is insufficient, inas-

much as we are certain that the cost de-

pends upon the size of the sewer, and the

next job we have for estimate may give

an entirely different size or a different

proportion of sizes. Suppose, however,
we analyze the situation and consider
the square foot of forms set, taking the
intradcs of the arch, or in other words,

the inner circumference, and reduce our
cost to a square-foot basis, we find very
interesting figures that are immediately
valuable for future estimates on any
other work.

To a certain extent the same results

may be assumed to exist on pavement or

sidewalk work both in the foundaticns
and finishings. A four-foot width walk
and a twenty-five-foot width street can-

not be built for the same cost per square

foot as a twenty-five-foot width walk or

a fifty-foot street, that is so far as re-

lates to the unit cost of work accom-
plished.

Cost Analysis is not cost recording, no

matter how elaborated or how much in

detail. Cost Analysis is based on cost

records properly segregated, but the

analysis eliminates unfamiliar items

but making a note of same and places

the different elements of work on a com-

parative basis reducing the quantities,

units, hours and rates, so that all jobs

may be compared on a certain definite

uniform basis.

Much depends on the individual and
therefore it is not possible to lay down
any fixed rules. Illustrations accompany
these articles, showing how these meth-
ods may be applied to practical and ac-
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tual conditions, but exactly the same forms
are not recommended for the readers
hereof, it being our desire to suggest
rather than to dictate and to develop the

Coal Analysis turn of mind, which will

prompt each man to formulate his own
forms.

The writer of these articles is perfectly

willing to offer free of charge to any
reader of Mi \nir\i ENGINEERING his per-

sonal suggestions by letter to the end
that the inquirer may receive the best

results along the line of his own work.

The plates illustrative of Final Sum-
mary of Cost Analysis will appear in the

.March number of Mi mhpal Engineer-
ing, and it must be understood that these
(harts are based upon actual working
jobs. In other words, there is nothing

theoretical or visionary in this propo-
sition.

The writer has had a practical contract-
ing experience of twelve years, and it

should be understood that the methods
outlined during this series of articles are
those in actual contracting practice with-
in his own organization.
With the interested readers of this se-

ries of articles but of different ideas there
is no quarrel. The facts are that not
only in a small business but in large
affairs these methods have proved satis-

factory in practical experience.
In order to continue our idea of Cost

Analysis Charts and present same in a
form easily understood, it has seemed
advisable to extend this series of ar-

ticles to the March issue and include all

the above mentioned forms at that time.

German Garbage Carts.

By Robert Grimshaw, Dresden, Germany.

IN the Dresden Hygiene Exhibition
there are naturally- exhibited several
styles of garbage carts, one of which,

built by the Casseler, Muellwagen &
Geraetefabrik Co., and in use in several
German cities, is here shown. The sys-

tem is that in which the cart is filled

from the house cans, and its contents as
a whole are dumped by tipping the cart

body about a transverse axis; over 100

German cities adopting this method. But
the special feature is the method of fill-

ing it without causing dust or slop in

the action, or allowing the odors from
the cart to escape during this process.
Another feature is that the cart can be
turned very shortly, so as to permit it

being used in narrow streets and alleys.

The body has an angle-iron main frame
and profile iron subsidiary frame, usually

1. A CERMAN DUMPING GARBAGE CART.
In Dumping Position, with Open End Gate and Screw Elevator for Raising the Front End.
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2. A GERMAN GARBAGE CART WITH DUMPING CRANE.

with wooden panelling with feather and
groove; the whole being lined with gal-

vanized sheet iron; although sometimes
the entire sides are of the latter mate-
rial. The width is somewhat less in

front, to facilitate dumping; there are
two springs behind and three before.

Dumping is accomplished by a screw
resting on ball bearings and driven by
a crank through bevel-gears without any
ratchet device, as shown in Fig. 1.

On each side of the body there are
three dust-tight arangements for filling

from the cans, which latter are square
in section and furnished with hooks by
which they may be hung to the cart body
while being tipped. The action of tip-

ping them opens inwards a flap which
otherwise closes the opening of the hop-
per, and which returns to place as soon
as the can is removed. In some cases the
cans are carried by two men between
them; in others, on a two-wheeled cart.

A special cart or wagon shown at the
Dresden Hygiene Exposition by the
Vereinigte Fassfabriken of Cassel is,

with exception of the wheels and the
driver's box, entirely constructed of iron
and steel. The running gear has four
leaf springs; the fore axle can be turned
square across; the axles are steel tubes;
the wheels have iron hubs with dust-
tight bronze bushings and constant lubri-

cation. The whiffletree has springs to
ease the draft in starting. The wagon
box is closed water-tight, and is emptied
by tipping to the rear about trunions at
mid-height of the rear end. The rear
axle is goose-necked, in order to bring
the weight of the box and contents low
down, but not so low as to hinder dump-
ing clear from the wagon. The rear
door is made water-tight by felt packing.
The box, which holds 1.75 cubic meters
or 61.8 cubic feet, is tilted by a crane,
as shown in Fig. 2.
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SPECIFICATIONS FOR WOODEN
BLOCK PAVEMENTS.

Some advancement in the knowledge
of the action of wooden block pavements,

and of the mutual relations of the meth-

ods of treatment of blocks and of laying

them in the street to this action, seems

to have been made recently, much of this

being shown in the report on creosoted

wood block pavements made in Novem-

ber, 1911, by John Ericson, city engineer

of Chicago, and in the discussion of the

report of the committee on wooden block

pavements made at the recent New Or-

leans convention of the Association for

Standardizing Paving Specifications.

Mr Ericson's report shows excellent

results obtained from various treatments

of blocks with oils with specific gravity

even as low as 1.03 and with specific grav-

ity of not less than 1.09. He finds more

trouble from "bleeding" of blocks and

also from buckling of pavements under

expansion on streets in Chicago laid un-

der the iatest specification requiring oil

of 1.10 to 1.13 gravity than on streets

laid earlier under specifications admit-

ting the lighter oils. He does not attri-

bute the increase in trouble to the oil

but says it may be due in part to this or

to character of wood, manner of treat-

ment or of laying the blocks.

Indianapolis, which has had longer ex-

perience with wooden block pavements,

reports some trouble with buckling on

streets laid with blocks treated with oils

of all gravities, light and heavy, and also

some trouble with bleeding, but its speci-

fications do not admit admixture of tar

in the oil used for treatment.

Reports as to penetration of oil into

blocks are equally various, good and poor

penetration being reported with all

grades of oil

There was much complaint of the spec-

ification for an oil heavy enough to re-

quire the use of a considerable admix-

ture of tar, which was passed by the A.

S. P. S. at its New York meeting last

year, by some on account of a supposed

monopoly of the tar, by some because of

the greater complaints of "bieeding" and

by some because it prevented the laying

of pavements treated with lighter oils,

concerning which there was less com-

plaint of "bleeding" and but little, if any,

more complaint of buckling.

The committee of the New Orleans

convention of the A. S. P. S. took cogni-

zance of these complaints and offered

an alternative specification providing for

the use of oils of 1.03 to 1.08 gravity,

which agrees with the specification pro-

posed by Mr. Ericson in his report, al-

though the specifications as to details of

distillation results differ somewhat. The
former specification of 1.10 to 1.14 grav-

ity oil was retained, thus giving the en-

gineer the choice of the two oils. These

specifications preclude the use of oils of

1.08 to 1.10 gravity, in the face of the

facts stated in Mr. Ericson's report that

excellent results were obtained with oils

of not less than 1.09 gravity, and without

explanation as to why oils of this me-

dium gravity should be so objectionable

as to be cut out entirely.

Some have contended that the lighter

gravity oils were necessary as preserva-

tives and some have contended that the

» heavier gravity oils are necessary to

waterproof the blocks and it seems to be

true that the good oils of less than 1.08

gravity are free from tar while those

above 1.10 must contain tar. The ques-

tion immediately presents itself as to

the propriety of excluding the oils be-

tween 1.08 and 1.10 which may be mix-
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tures of the lighter and heavier oils and

possess greater preservative qualities

than the one and greater waterproofing

qualities than the other.

All that precedes is simply indication

of the chaotic state of our knowledge re-

garding the comparative values of the

lighter and the heavier oils and mixtures

of the two and of the necessity of further

careful study. The block manufacturers

represented at New Orleans seemed to

be united in recommending the heavier

oils, and their recommendations are

worthy of the utmost consideration, but

it is quite possible that investigation and

experiment by men with their eyes not

quite so close to the everyday operation

of the plants may develop modifications

of their ideas, especially in the light of

facts presented in Mr. Ericson's report,

made by such outsiders, and others of

similar import.

Some of the facts stated by Mr. Bueh-

ler and other representatives of the man-

ufacturers indicate that the troubles

from bleeding and buckling, which are

the principal troubles in wooden block

pavements, can be remedied largely, if

not altogether, by attention to other fac-

tors than the gravity of the oils. Mr.

Buehler stated that expansion of the

blocks after laying in the pavement could

be prevented by keeping the block up

to its maximum size until it is laid. He
proposes to do this by taking for treat-

ment blocks which are green or fully ex-

panded with moisture, stating that these

blocks, when the treatment is finished,

will then be of their maximum size and

can not further expand in the pavement.

It is then a matter of the permanency

of the oil in the blocks or the sealing

of the blocks or the treatment of the

pavement to keep the blocks up to their

maximum size, or of the joints between

the blocks to keep them always full so

that contraction of the blocks, filling of

joints with dirt, and subsequent expan-

sion will not buckle the pavement. Both

Mr. Buehler and Mr. Sibley recommended
laying the blocks in a waterproofing bi-

tuminous layer to prevent absorption of

water by the blocks from below, and the

latter described a method of dipping two
sides of the blocks in tar just before

laying to further close the surfaces

against absorption of water.

The report on wooden block paving

specifications of the American Society of

Municipal Improvements at Grand Rap-

ids was held over for further considera-

tion largely because of the desire ex-

pressed by one member of the commit-

tee that some of these details of treat-

ment of blocks and construction of pave-

ment should be worked out, the change

in specification from light to heavy oils

apparently not being sufficient to meet

all the existing difficulties.

The question of monopoly may well be

dropped out of consideration, first, be-

cause the main consideration is quality

of pavement and not the business of sup-

plying it, and second, because the ques-

tion is rather one of the ability of the

supply to meet the demand, and as creo-

sote is made from coal tar the supply of

creosote must always be less than that of

coal tar. Mr. Ericson's report contains

some interesting information upon this

point.

If the state of knowledge regarding

materials with which to treat blocks is

chaotic, that regarding methods of treat-

ment and methods of laying is almost

equally so, and the specifications for

wooden block pavements must still be

open to improvement. The desire ex-

pressed in the modifications made at

New Orleans to admit all good pave-

ments and the information furnished by

the manufacturers, much of which is

stated above, indicate progress and it is

to be hoped that the expert committee

of the A. S. M. I. will make still further

progress by the time of the next conven-

tion of that association in Dallas, next

October.

Notwithstanding these complaints it is

generally admitted that wooden block

pavements have almost reached their

highest point of perfection and the im-

provements asked for are the final touch-

es needed to round out the rapid devel-

opment of the past ten or fifteen years.
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STANDARDIZING SPECIFICATIONS.

The procedure at the New Orleans con-

vention of the Association for Standard-

izing Paving Specifications and the re-

sults obtained, when compared with those

of the Grand Rapids convention of the

American Society of Municipal Improve-

ments demonstrate the superiority of the

program followed by the latter society

in several respects. This program was

outlined in Municipal Engineebing, vol.

xii. p. 370.

Both societies had committees at work
during the year, but those of the former

did not bring with them to the conven-

tion formulated reports. All the mem-
bers of the committees did not appear

at the convention and the vacancies were
filled from those present, some of them
not experts in the subjects covered by

their committees and all unfamiliar with

the year's work of the committee. Two
of the committees had new chairmen and

at least one had a majority of new mem-
bers. The policy of closed committee-

room doors was not enforced so that the

discussions were more free than last

year, but there was much loss of time

in getting the new members of the com-

mittees into line on what had been done,

and there was much hard work expended

in educating the less expert members up

to the standard of the best.

The reports formulated as the result

of these committee-room discussions

were necessarily somewhat hastily pre-

pared and lacked the accuracy and finish

which may be expected of reports pre-

pared more carefully in advance so that

there are definite statements to discuss

and modify if necessary. Some of the

committee chairmen confessed their in-

ability to make reports satisfactory to

themselves within the time set, and as

a consequence the association felt itself

but little, if any, better prepared to de-

clare its work finished than after the

New York convention. The double sat-

isfaction of a report prepared by experts

and presented after a full discussion be-

fore a judicial body, was lacking at this

convention and increased this feeling of

the need for further consideration.

A considerable proportion of the

membership was on the committees, but.

there were some who had little to oc-

cupy their time from the adjournment
of the first session Monday afternoon un-

til the opening the second session of

the convention on Thursday morning.

This seems like a useless loss of time

and demonstrates the economy of the

program followed by the A. S. M. I. This

program puts these committee-room dis-

cussions on the two days preceding the

convention proper, and requires formu-

lated reports as the basis of these dis-

cussions. This saves time in the commit-

tee room and the delegates to the con-

vention who are not particularly inter-

ested in these discussions need not arrive

until the convention proper opens. Much
time is therefore saved the convention.

It is hardly to be doubted that the

more carefully and expertly prepared

specifications will be' accepted as the

most reliable and acceptable in case any
differences should appear. Another rea-

son for the specifications of the older

society being more satisfactory is the

fact that its membership includes not

only city officials but also consulting

engineers, chemists, and others who are

specially expert in their respective lines

at the same time that they are free from
any commercial bias.

Full information about the New Or-

leans convention will be found in the

report of its proceedings to be found

elsewhere in this number. The principal

changes in specifications adopted were
the addition of alternative specifications

for lighter oils for treating wood blocks;

the addition of specifications for two-

course bituminous concrete pavement;

the abandonment of a water-bound maca-

dam specification and the insertion of

a bituminous macadam specification,

penetration method, in place thereof.

Rather important, though less extensive

changes were also made in the brick and

stone block specifications.

WHAT IS THE MATTER WITH BUSI-

NESS?

So many articles on this subject have

appeared of late that one more may not

do any harm and possibly may do no
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good, although the answer to be given

to the question is "nothing." The
trouble is to be found in the idea of what
is good business rather than in business

itself. The American business man has

become so imbued with the idea that

his business is a failure unless it shows
a large percentage of gain over previous

periods that he cannot bring himself to

believe that it is possible to do business

on a uniform basis or even on a basis

fluctuating according to the demand, and
still retain his self-respect.

Business boomers have preached this

idea of growth as a measure of success

until they have secured its general ac-

ceptance as a principle, though actually

it is true in particular only for a cer-

tain period in the history of an enter-

prise and is true in general only during

a certain period in the development of a

country.

Big business, as that term is generally

understood, is only possible, on the one

hand during the period of rapid develop-

ment of a young country or a new in-

dustry, or on the other hand by the

smothering of competition when develop-

ment has passed its rapid stages and has

settled down to the steady rate which is

inevitable. The former may in a sense

be legitimate but the latter never is.

The business which is in neither class

should not attempt to imitate its more
(or possibly less) fortunate contempo-

raries and should be content with such

reasonable returns as industry, honesty

and business ability may bring and
should not attempt to create demands
which do not exist legitimately.

That is the matter with business at

the present time. We have reached a

period of more leisurely development

and our business men are not willing

or possibly not able to recognize the fact

and so they try to attribute the less

rapid pace, the reduction in the rate of

increase of demand, to any other cause

or causes which may attract their atten-

tion.

It is doubtless true that suppression

of competition and excess of competition,

combinations and lack of combinations,
tariff and free trade, labor and capital

conditions, surplus and deficiency of

currency, and many other pairs of oppo-

sites affect individual business or groups

of business, but these effects are largely

artificial, as are the conditions which

produce them, and changes in them will

inject artificial energy or produce arti-

ficial depression within certain limits.

But the laws of supply and demand are

far more extensive in their application

and their full effect must be expected in

the outcome no matter how many at-

tempts are made to induce changes in

their action.

Satisfaction with nothing less than the

whole that legitimately belongs to the

business, and the omission of no effort

which promises to bring it, are principles

essential to success, but recognition of

the limitations of the field and of the

impossibility of artificial stimulation

without its consequent and inevitable re-

action are no less essential to success.

Business men must recognize the lat-

ter as well as the former and then they

will not so often ask "What is the mat-

ter with business?" They will provide

for the possibilities of the future and

will foresee, at least in part, the results

of the operations which are in progress

and as a consequence business will be

more steady and the wrecks will not to

so numerous nor so disastrous

SELECTION OF ADMINISTRATIVE OF-

FICERS OF MUNICIPALITIES.

The cities act of the province of Sas

katchewan, Canada, provides that the

city council may appoint one or more
commissioners, to serve with the mayor,

who is ex-officio a commissioner, as the

administrative officers of the city. The
powers and duties of the commissioners

are fixed by ordinance, which may be al-

tered by the council at any time. With

a few minor restrictions the control of

the commissioners seems to be entirely

within the power of the council.

In accordance with this law the city

of Moose Jaw advertised for applications

from qualified engineers to fill the posi-

tion of engineer commissioner, leaving

the provisions of the ordinance govern-

ing the office for determination in con-

nection with the consideration of the ap-
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plications for it. It was generally under-

stood that the two commissioners, viz.,

the mayor and the commissioner to be

appointed by the council, would have the

oversight of the city engineering, elec-

trical and health departments and that

the salary would not be less than $5,000

a year.

After a month or so of consideration

the council on January 2 decided to ap-

point L. \Y Rundlett. formerly city en-

gineer of St. Paul. Minn., as engineer

commissioner at a salary of $6,000 a year

and also appointed W. F. Heal, who has

been city clerk, as a third commissioner

at a salary of $3,000 a year.

The city also advertised for applica-

tions for the position of city engineer,

and the time for reception of applica-

tions expired early in December. The
appointment has apparently been de-

layed for the consideration and advice

of the new commission, as the filling of

the position is not yet announced. The
advancement of Mr Heal to the position

of commissioner leaves vacant the city

clerkship and advertisements are now
made for filling this position at a salary

og $125 a month.

Moose Jaw is a city which had a pop-

ulation of only 6.249 in 1901, but is rap-

idly increasing in population, in wealth

and in business, indicated by an increase

in the rateable assessment of $4,000,000

in 1911 and an increase of 100 per cent,

in value of buildings for which building

permits were issued.

The city has water and sewer systems,

is constructing a modern sewage dis-

posal plant and completed in 1911 a new
incinerator plant and many extensions of

sidewalks, pavements, sewers, water

pipes and electric light lines. Plans for

over $1,000,000 worth of new public and

semi-public buildings are under way for

construction in 1912.

The plan followed by the city of se-

curing for consideration the applications

of competent men for vacancies, and of

making appointments for merit and with-

out reference to citizenship or even to

national boundary lines is one which is

very generally followed in England and

is notable as being the first important

occurrence of the sort on this continent

which has been so open to all available

talent.

It is to be hoped that a fashion has

been set which will grow in Canada and

that it may extend to the United States.

There is no information at hand as to

the method of determining the qualifica-

tions of the various candidates for com-

missioners, nor as to the competency of

the city council for making the determi-

nation, but the result thus far is highly

satisfactory and these questions of de-

tail must be settled for each individual

case.

The general principle followed in this

case has been discussed so often in Mu-
nicipal Engiheeking that it is not desira-

ble to continue it at this time. It is

enough to call special attention to this

application of it that the workings of

the method followed may be under ob-

servation by those interested. Much can

be learned by study of the local develop-

ments both as to the value of the general

method and as to the advisability of

changes in the details of its application.



Books on Surveying.

Will you please tell if you can furnish the
following books and price: Bagott's "Sur-
veying" and Gillespie's "Treaties on Level-
ing." W. A. B., Millgrove, Ind.

The first volume of Staley and Gillespie's

"Surveying" ($3.50) contains the treatises on
land surveying and on direct leveling. The
second volume on "Higher Surveying" ($2.50)

contains full chapters on trigonometric level-

ing and precise spirit leveling. The other

book mentioned is not known to the writer.

The Gillespie books can be supplied at the

pliers named.

Restriction and Removal of Dangerous Buildings
Within Fire Limits.

I write you concerning an ordinance for
the destruction, removal, or condemnation
of certain buildings within the tire limits of
this city.
There are a number of old buildings with-

in the Are limits of this city and they have
become a menace to the other buildings, and
I desire to draft an ordinance which will
enable the city to abate such buildings.
Kindly send me any information you have

along this line and if you know of any city
where they have such an ordinance, that
has been sustained by the courts, kindly in-
form me and I will try and secure a copy
of the ordinance.

Calvin Stewart, City Attorney,
Kenosha, Wis.

The city council has instructed me to draw
an ordinance for the tearing down and re-
moving at the expense of the owner some
buildings that are unsightly and that en-
danger other buildings because they are "fire
traps." Will you furnish me a model that
will stand the test in this state?

M. A. Gray, City Attorn y,

Corbin, Ky.
In Municipal Engineering, vol. xxxvii, p.

184, will be found extracts from the building
ordinances of Cincinnati, O., and Dubuque,
Iowa, covering this question, and some in-

formation regarding procedure in other cities-

In vol. xxxviii, p. 271. are extracts from the
ordinances of Atlanta, Ga.

All these ordinances refer more particu-

larly to buildings damaged by Are or, in some
cases, otherwise, or to permits for repairing

old buildings, and possibly could be stretched

in one or two cases to cover buildings which
are dangerous as fire risks, though not other-

wise.

The problem of removing usable buildings
because they are dangerous from the point

of view of fire is one which has never been
solved completely, so far as the writer knows.

The above cited ordinances approach aa
near it as any with which he is acquainted.

It is quite possible that in some states it

would be necessary to condemn such build-

ings and pay the damage resulting from
their removal.

Can any of our readers cite valid ordi-

nances more directly covering the conditions

which our correspondents describe?

Form of Ordinance Assessing Cost of Sewer.

This city has just constructed a system of
sewerage and Section 3 of the Act of the
Legislature, authorizing the city to issue
bonds for this purpose reads as follows :

"Be it further enacted by the authority
aforesaid, That said city shall have the right
and power to charge the owners of property
along the line or lines of said sewer system
when laid abutting thereon the amount of
one-fourth of the actual cost along said
abutting property and on each side of said
line or lines."

I have been asked by the council to draft
an ordinance providing for the assessment
of the abutting property owners, as provided
in the above section.
The bond money was expended in the con-

struction of the sewerage system with the
exception of about two thousand dollars.
Please furnish me with all the information
you can relative to the drafting of this or-
dinance, and oblige.

C. B., City Attorney, , Ga.

The exact form of the ordinance must be

worked out by one familiar with the laws

of Georgia and the charter of the city. The
following, abstracted from the ordinances of

Atlanta, may indicate what is sufficient for

cities in Georgia, although evidently, details

must be modified to conform with the differ-

ences in the charters of the two cities

:

Whereas the sanitary consulting engineer,
heretofore engaged by said city and the city
engineer of said city, both advised the mayor
and general council, prior to the introduc-
tion and passage of act hereafter referred to,

amending the charter of said city relating to
the construction of sewers by said city, that
a proper and necessary system of sewerage
for said city would cost on an average from
$4 to $4.50 per lineal foot of said sewerage,
small lines of sewers costing less and large
lines costing more than said average, and it

so appearing ; and, whereas, the small lines
costing less than said average, are depend-
ent upon and drain into the large lines or
sewers costing more than said average ; and
whereas, sewerage benefits the real estate in

front of which and through which it is laid
or constructed, and also benefits the general
public of said city : and whereas, an assess-
ment of 70 cents per lineal foot on the real
estate abutting on a sewer on each side of a
street in which a sewer is laid or construct-
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ed ; and an assessment of 70 cents per lineal
foot on the res Mitting on each side
of a sewer laid or constructed through pri-
vate property will realize an average of $1.40

lineal foot of sewerage laid or con-
structed, less deductions for exemptions at

I corners, which is less than one-half of
the whole average cost ; and whereas, the
remaining cost of more than one-half thereof
will be paid from the city treasury from

jriations for sewers; therefore, be It

ordained

:

All sewers laid or constructed by said city
shall be laid or constructed under and in ac-
cordance with the act of the General Assem-
bly of Georgia, amending the charter of said
city, approved. November, 1889.

In all cases whei er shall be laid
by or under the authority of said city in
any street. th< sum of "0 cents per lineal
foot shall sed upon the property and
estates respectively abutting on said sewer,
on each side of said street, on which said

r is laid or constructed, and in consid-
eration of the payment of said assessment,
the owners of said estates shall have the
right to connect their drains from said abut-
ting property for the discharge of sewerage
into said sewer, and, in case any such sewer
is laid down or constructed through or over
any private property along the course of any
natural drain or otherwise, a like sum of 70
cents shall be assessed upon said property
abutting on each side of said sewer for every
lineal foot, making in all $1.40 for every
lineal foot to be assessed upon such property
through which sewers are constructed, as
aforesaid, and in consideration of the pay-
ment of said assessment, the owners of said
estate respectively on each side of said

r, through or over which such sewer
shall be constructed shall have the right to
connect tlv-ir drains from said abutting
property for the discharge of sewerage into
said sewer.

(Section prescribing powers of mayor and
council in constructing sewers and making

-ments.)

The remaining cost of sewers not thus as-
• 1 shall be paid out of the sewer ap-

propriations for the year ; provided that the
defendant shall have the right to file an
affidavit denying the whole or any part of
the amount for which the execution is is-

sued, and stating what amount he admits to
be due, which amount so admitted to be due.
shall be paid or collected before the affidavit
is received, and the affidavit received for the
balance, and all such affidavits so received
shall be returned to the superior court of
Fulton county and there tried and the issue
determined as in cases of illegality, subject
to all pains and penalties provided in cases
of illegality for delay.

ejection controlling connections with sew-
ers.)

'Two sections providing for claims for

damages for sewers through private prop-

erty. )

In the case of real estate situat d on
street corners, and having frontage on two
streets, the owner and real estate thus sit-
uated shall be assessed by this act provided
for the frontage on the street in which the
sewer is first laid, and where a sewer is laid
on the other street 75 feet of frontage shall
be exempt from assessment on the owner
and real estate for the last named sewer
The amount of such assessment for sew-

ers on each piece of real estate shall be a
lien on said real estate from the date of the
passage of the ordinance providing for the
work and making the assessment.
The charter of the city provides authority

to pass ordinances for the collection of as-
sessments for the construction of sewers in

installments running through a series of
a to be fixed by such ordinances in all

cases where the construction of the sewers
is performed by contract.

The above ordinance, which follows the

provisions of the city charter exactly, pro-

vides for assessments in proportion to front-

age. The following provision of the charter

of Savannah, Ga., also provides for frontage
assessments for sewers with allowances for

comer lots:

The rates which the breadth or face of
any lot abutting on the line of any such
drain bears to the length of such drain on
said line shall be the ratio of computation
of the amount to be assessed upon the owner
of such lot as his pro rata of expense in the
construction of such drain, it being under-
stood that the total cost of construction of
a primary drain shall be divided between
the owners of the lots abutting on both sides
of the street or lane, or portion thereof,
through which said primary drain shall have
been constructed ; provided that when a pri-
mary drain lies abreast of one front of any
lot, and a cross or trunk drain shall be con-
structed along another front of the same lot,

no assessment shall be made upon said lot

except for its pro rata apportionment of the
cost of such primary drain ; and provided
further, that in the case of said larger cross
drains or main trunk outlets, such assess-
ments shall be distributed between the lot

owners and the corporation as provided for
in another section,, viz : the cost of a pri-
mary drain on the owners of the lots and
the excess of cost of said larger drains over
the cost of a primary drain upon the city.

These charters seem to indicate that the

frontage method of assessment is popular in

Georgia. In Indiana sewer assessments are

made according to areas of lots and lands.

The question of methods of assessing cost

of sewers is discussed to some extent in an
article in Municipal Engineering, vol.

xxxviii, p. 191, in which are references to a

large number of earlier articles on the sub-

ject, of which perhaps the most important

are those in vol. xviii, pp. 252 and 247, and
vol. xxi, p. 82.

Assuming that the Atlanta ordinance is

sufficient in other ways, the principal point

to discuss is the method of distributing the

assessments. If the whole sewer system has

been constructed, as seems to be indicated bv
the first paragraph of the question, any
method which will make the assessment uni-

form will be satisfactory. If the lots are

rectangular and of reasonably uniform depth,

the assessment by frontage is practically

equivalent to the assessment by area, pro-

vided the long sides of the corner lots are

not counted in. the frontage. This may be

done even if the sewer is actually laid along

the long side of some of the lots, as is

doubtless the case, or there are sewers along

two or more sides of a lot. If, however, the

assessment is made according to area of lots,

all these complications disappear and each

lot receives its assessment in proportion to

its area w-ithout any allowances of any sort.

The law, as quoted, provides that one-

fourth the cost shall be assessed upon the

abutting property, so that there is no pro-

vision for spreading an assessment on ani'
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lot which is benefitted by the outlet for its

drainage, supplied by the sewer, unless the

Bewer is in front of the lot. There seems to

be nothing in the quotation from the law to

prevent the assessment by area of abutting
lots, and probably nothing to prevent the

assessment by frontage omitting the long
sides of corner lots, unless it be the last

words "on each side of said line or lines."

It seems hardly probable that these words
could be construed to limit the assessment to

the actual lengths on both sides of the street

which abut on the sewer, thus exempting
such parts of lots as do not have a sewer
in front of them and requiring assessment
of the long sides of corner lots when the
sewers are on the long sides of the lots,

and double or triple assessments when the
sewers are on two or three sides of a lot.

The details of the assessment are left to

the proper bureau by the Atlanta ordinance
and it is necessary only to provide the gen-
eral method in the ordinance.

The articles in Municipal Engineering,
above referred to, are based upon difficulties

in making assessments and are worthy of

study, containing, as they do, discussions of

the principles underlying the methods of as-

sessment described. Some help in the for-

mation of the ordinance may also be derived
from them.

Charges for Municipal Engineering Services.

Will you kindly give me information in
regard to proper engineering charges on a
percentage basis for paving, sewerage and
other municipal work? I have been acting
as City Engineer of a small city for sev-
eral years and have found it hard to ascer-
tain just what the custom is in this matter.
Some say 4 per cent ; some 5 per cent, and
others 6 per cent. There is also a difference
of opinion as to whether this includes just
the preparing of plans and specifications, or
the entire work.

I also would like to know what the cus-
tom is, as to inspecting. Is it the duty of
the engineer to furnish an inspector on the
paving and sewerage work, or should the
city provide this at its expense? Perhaps
you could answer the same questions in
regard to drainage work when done under
organized districts.

W., , 111.

This subject is discussed to some extent
in Municipal Engineering, vol. xxxix, p. 36,

and to a greater extent in vol. xxxviii, p.

346, which article refers to still earlier dis-

cussions of the subject and to detailed

schedules. The schedules of fees which have
been proposed vary charges according to

amount of money expended. For work cost-

ing from $50,000 to $100,000, one schedule
works out a charge of 2.3 per cent for sur-
veys, plans and specifications and 2.8 per
cent for engineering superintendence and
inspection of construction, or 5.1 per cent
in all. For work costing less than $50,000
the total percentage varies from 6.1 per cent
if the work costs over $20,000 to 10.2 if it

costs less than $5,000. The superintendence
and inspection increase most rapidly as the

cost of work decreases, because of the de-
lays in small work which take the time of

the inspectors and engineer much more in

proportion to the cost of the work than in

large work where several inspectors may be
necessary. It would seem to be most satis-

factory for the city to employ its own in-

spectors for small jobs, provided men satis-

factory to the engineer and subject to his

direction can be obtained, in which case his

fees without supervision of construction

might range from, say, 2.5 to 5 per cent
.is the total cost of the work drops from
$50,000 to less than $5,000. From 1 to 2

per cent should be added to this for super-
vision of construction in case the inspection

is paid for by the city but is done under the

direction of the engineer.

Our readers may have some suggestions to

make on this subject ; if so they will be
published if sent in for that purpose.

Should Earth Work Be Paid for in Both Cut

and Fill?

The specifications for the construction of
concrete sidewalks and cross walks provide.

"Grading. That portion of the streets,
avenues and alleys to be covered by the
walks heretofore described shall be brought
to a sub-grade by excavating or filling, as
the case may be, the cross-section to con-
form in every respect to the cross-section of
the finished walk, and having its upper sur-
face a distance below the grade heretofore
given eaual to the thickness of the finished
walk. The sub-grade shall be tamped or
flooded, if necessary, so as to bring the same
to a compact and even surface. Fills ex-
ceeding 1 foot in thickness shall be made
in layers of not exceeding 6 inches and thor-
oughly compacted by tamping or flooding.
The top of all fills shall extend at least 18
inches beyond the edges of the walk, and
the sides shall have a slope of not less than
1 vertical to 1 1-2 horizontal. All soft and
spongy places shall be dug out and depres-
sions filled with suitable material and thor-
oughly compacted by flooding."
"Surplus Earth. All material and sur-

plus earth shall remain the property of the
city and shall be removed and conveyed by
the contractor to such places as the Board
of Local Improvements shall designate, a
distance not to exceed 500 feet. Excavation
shall be paid for by the cubic yard and shall
be measured in excavation only. No mate-
rials for sub-grade shall be borrowed, ex-
cept upon the permission of the Board of
Local Improvements or their engineer."

Also under General Clauses :

"1. The contractor shall be required to
carefully set aside whatever blocks, plank-
ing, cobble stones, crossing stones, macadam,
brick or any other material that may be in
the walk, and he shall deliver the same wher-
ever directed by the engineer. The length
of the free haul not to exceed 500 feet."

"19. The plans and specifications are in-
tended to be explanatory of each other ; but
should any discrepancy appear or any mis-
understanding arise as to the import of any-
thing contained in either, the decision of
the engineer shall be final and binding on
the contractor ; and all directions and ex-
planations required, alluded to, or necessary
to complete any of the provisions of these
plans and specifications and give them due
effect, shall be given by the said engineer."

"20. The contractor shall furnish all the
necessary ways and means for the transfer
of the material to its proper place."
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The contractor shall do such extra
work as may be required by the Board for

- construction or completion of the
whole work herein contemplated ; he shall
make no claims for extra work unless it

shall have been done In to a writ-
•iler from the said Board or their duly

authorized agent; all claims for extra work
done in any month shall be filed in writing
with the engineer before the 10th of the
following month ; failure to file such c aims
within time required shall forfeit all claims

ich extra work. The price to be paid
for all extra work shall be its actual rea-

ble coat t" the contractor, as determined
by the engineer, plus Hi per cent."

In the interpretation of these speci-
fications and upon all questions concerning
the execution of the work, the decision of
the Board of Local Improvements shall be
final."
The proposal has an item of "10.900 cu.

yds for excavating, grading, preparing sub-
grade, and doing all work described under
term "grading" in specifications, per cu.

yd.. 25 cents." a total of $2,834.
The contract contains the same descrip-

tion of work to be done and price per cubic
yard but not the quantity estimated.
There was something over 14,000 cubic

yards of excavation and 3,000 cubic yards
of fill, and some of the fill was hauled half
a mile. The excavation was dug out and
thrown outside and what fills were made

taken and hauled in wagons from the
dirt that had been thrown out and from bor-
row pits.

It is claimed by the contractor that he
should be paid for excavating per cubic yard
and for making fills, and by the city that
pav should be for excavating onlv.

L., . 111.

A careful reading of the paragraph on

"Surplus Earth" above indicates that the

measurement of earth-work shall be in ex-

cavation only. This is customary and for

earth excavated from one part of the work
and placed in another part pay is due but

once, on the measurement of the excavation.

Where the Board permits taking materials

from borrow pits the material so moved
should also be measured at the excavation

and not in the embankment.
It is evident from two of the quoted

clauses of the specifications that free haul

of materials does not exceed 500 feet. If,

therefore, either earth excavated from one

part of the work and deposited in another,

or earth excavated from the work and hauled

outside to a dump, or earth excavated from
a borrow-pit and hauled to a place on the

work, is hauled more than 500 feet, the

ovtr-haul should be paid for.

The profile from which the 10,900 cubic

yards of excavating and grading given in

the proposal was computed should show
whether this was all excavation or included

both excavation and fill on the work, and
in that case would show whether the state-

ment made above agrees with the original

intention of the engineer who made the

plans and prepared the specifications and
the schedule of quantities.

The provision that no materials for sub-

grade shall be borrowed except by permis-

sion of the Board is at least a partial con-
firmation of the conclusion that it was the

intention of the engineer to use earth ex-

cavated from the Job as Car as possible. The
most obvious conclusion to be drawn from
this is that the borrowed earth paid for in

excavation would cost more than the earth

from the job, which would be true if the

earth from the pob was free, except for over-

haul, unless the over-haul were quite long,

and so the amount of such borrowed mate-
rial was to be kept under the engineer's con-

trol.

The omission of over-haul from the sched-

ule of quantities and the failure to call for

a price for over-haul makes it necessary to

fall back on the provision for payment tor

extra work at actual cost to the contractor

plus 10 per cent. Under the contract this

must be determined by the engineer.

Forms of Ordinance for Sidewalk Construction.

I would like you to send me a copy of an
approved city paving ordinance, preferably
one of some city in Alabama, if possible.
We wish to put down sidewalks in certain
parts of town, and will probably be opposed
in our efforts to put them down, or in our
efforts to collect for same as assessments
against the property. I wish to be careful
in the drawing of the ordinances providing
for these matters and would like such in-

formation upon such proceedings as you
can give me.

J. H. J., City Attorney, , Ala.

The writer does not have at hand an or-

dinance passed by an Alabama city concern-

ing the construction of sidewalks. The Stat-

utes of Alabama are quite specific on this

subject as shown by the following sections

reproduced from the political code of the

state

:

Sec. 1266. Cities and towns * * * shall
require the sidewalks to be kept in repair
and if not repaired by the owners of prop-
erty abutting thereon, upon reasonable no-
tice, to be determined by the council in the
manner to be provided by ordinance, thev
may be repaired by the municipality at the
owner's expense, and the amount expended
shall be a lien upon the property, which,
with interest, may be collected as taxes or
assessments.

Sec, 1358. All cities and towns in this

state may design or cause to be designed,
contract for. and to execute or cause to be
executed the construction or improvement,
or the reconstruction or reimprovement, of
any street, avenue, alley, highway, or other
public place, of any sidewalks thereon, by
filling, grading, leveling, graveling, slagging,
macadamizing, curbing, guttering, paving,
or otherwise improving the same, in such
manner and with such material as the coun-
cil of such city or town may prescribe

;

* * * and to cause the cost and expense
of all or any part of the aforesaid works
and improvements to be assessed aeainst the
property abutting on said street, avenue,
alley, highway, or other public place so im-
proved or drained by said sewer or sewers
to the extent of the increased value of such
property by reason of the special benefits
derived from such improvements.

Sec. 1361. When the council of any city or
town shall determine to construct or im-
prove any street, avenue, alley, sidewalk,
highway, or other public place, or to make
any other improvement or undertake any
work authorized, the cost of which, or any
part thereof, it is proposed to assess against
the property abutting on or drained by said
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Improvement, It shall adopt an ordinance or
resolution to that effect, describing the na-
ture and extent of the work, the general
character of the materials to 1>< used, and
the location anil ti rmlnal points thereof,
and the streets, avenues, alleys, or other
highways, or parts thereof, and shall direct
that full details, dralnlngs, plans, specifica-
tions, and surveys of said work and esti-
mates he prepared by the. city engineer, or
such other person as may be designated in
such ordinance or resolution, or the said
council may adopt plans for such work al-
ready prepared.

Sec. 1362 provides for filing plans for ex-

amination by property owners and for hear-

ing objections or remonstrances as to the

improvement or manner of making or ma-
terials to be used, not less than two weeks
after first publication of ordinance.

Sec. 1363 provides for publication of or-

dinance.

See. 1364 provides the program for the

meeting to hear objections and stoppage of

improvement by a remonstrance from own-
ers of a majority of the frontage, unless

overridden by two-thirds vote of council.

Sec. 1365 provides that council may pay
any portion of the cost from city funds, and
that the cost includes all the preliminaries,

supervision, notices, etc.

Sec. 1366. Before the passage of the final
resolution or ordinance to make any im-
provement on any street, avenue, alley, or
sidewalk, the cost of which, or any part
thereof, is to be assessed to the abutting
property, if the grade of such street, avenue,
alley, or sidewalk has not been established,
or if said improvement necessitates a
change of grade, the council shall by ordi-
nance fix and establish the grade of such
street, avenue, alley or sidewalk about to
be improved, and also the grade of the curb
on each side thereof.

Sees. 1367-1372 provide for letting con-
tract, supervising work, accepting same,
power to levy taxes and methods of levying
taxes for sewers, drainage arid street inter-

sections.

Sec. 1373. In case of sidewalk improve-
ments, including curbing, the costs, or any
part thereof, of the improvement of the
street or avenue corner, may be assessed
against the lots abutting on or nearest said
improvement, and the entire cost or any
part thereof of the improvement at the in-
tersection of any alley with a street or
avenue, or other highway, may be assessed
in fair proportion against the respective lots
or parcels of land abutting or cornering on
the alley at such intersection

; provided,
however, that in no case shall the assesa-
ment against any lot or parcel of land be
greater than the increased value of such
lots or parcels of land by reason of the spe-
cial benefits to be derived from such im-
provement.

Subsequent sections provide methods of

preparing assessment rules and books, notice
of same, hearings of objections, fixing of

final amounts of assessments by order or
resolution of council, enforcement of the
assessment liens thus created, appeals, exe-
cutions, etc.

In Municipal Engineering, vol. xxxvi,

p. 30, will be found two forms of ordinance
in use in other states which cover the case
very completely, and are evidently prepared

for use under Btatutes containing provisions

a most Identical with those quoted above.

An ordinance can doubtless be drawn from
them which will fit Alabama conditions ex-

actly. In vol. xxxvii, p. 238, is another brief

article on the same subject

Articles on Mineral Rubber Pavement,

Will you please advise us of the date of
any articles which have appeared in your
publication describing the mineral rubber
pavement as laid by the South Park Com-
mission. Chicago. And if you have back
files of your magazine, could you supply us
with copies in which these articles appear?
This courtesv will be much appreciated.

J. M. W.. Chicago, 111.

The mineral rubber pavement laid under
the Chicago South Park Commission was de-

scribed by Linn White, engineer of the com-
mission, in a paper before the American So-

ciety of Municipal Improvements at its meet-
ing in 1908. It will be found in the volume
of proceedings of the society for that year.

An abstract of the paper was published in

Municipal Engineering, vol. xxxv, p. 372.

Cities Owning Their Asphalt Paving Plants.

I am desirous of obtaining a list of those
cities in the United States which have (own
or operate) municipal asphalt plants for pav-
ing, and the names of the mayors of such
towns. D. B. G., New York City.

Following are the names of cities owning
their asphalt repair plants, some of which
are used also for paving new streets and
resurfacing old pavements

:

San Francisco, Cal.—The Hetherington &
Berner plant. P. H. McCarthy, mayor ; Mars-
den Manson, city engineer.

San Jose. Cal.—Small inprovised repair
plant. Charles H. Danson, mayor ; Charles
H. Pieper, city engineer.

Denver, Col.—Hetherington & Berner plant.
Robert W. Speer, mayor ; George A. Collins,
city engineer. S. R. Murray, superintendent
in charge of the plant.

St. Augustine, Fla.—Hooke portable repair
plant. Eugene Masters, mayor.

Decatur, 111.—Hooke portable repair plant.
C. M. Borchers, mayor.

Joliet, 111.—Small repair plant. John R.
Crowin, mayor ; H. A. Stevens, city engineer.

Bluffton, Ind.—Hetherington & Berner
plant. A. W. Hamilton, mayor ; B. A. Bat-
son, city engineer.

Indianapolis, Ind.—Hetherington & Berner
plant. S. L. Shank, mayor ; H. W. Klaus-
mann, city engineer.

Marion, Ind.—Hooke portable repair plant.
John C. Willson, mayor ; T. E. Petrie, city
engineer and street superintendent.
New Orleans, Da.—Warren plant Martin

Behrman, mayor ; W. J. Hardee, city engi-
neer.

Detroit, Mich.—Hetherington & Berner
plant with additions from F. D. Cummer &
Son. P. H. Breitmeyer, mayor ; Jacob J.

Haarer, commissioner of public works ; R. H.
McCormick, city engineer. C. A. Proctor in

charge of the plant.
Kansas City, Mo.—Warren plant. Thomas

P. Crittenden, mayor ; L. R. Ash, city engi-
neer.

St. Joseph, Mo.—Repair plant. A. P. Clay-
ton, mayor ; D. D. Lawler, city engineer.
Henry L. Meyer, superintendent of plant.
Omaha, Neb.—A specially-designed plant
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Frank E. Moores. mayor; George Y. Craig,
citv engineer.

irk X. J.—Hooke and local portable
r plants. Jacob HailBBltng, mayor;

M. K. Sherrerd. chief engineer; William A.
Howell, engineer of streets and highways.

Brooklyn. X. Y.—Warn n plant John C.

Sheridan, chief engineer bureau of highways;
\V. H. Broadhurst. chemist Charles K.
Leonard, superintendent of plant.

ICU86, X. Y.—Hooke portable repair
plant. Edward Schoeneck, mayor; H. C.

Allen, city engi'
tertown, X. Y.—Hooke portable repair

Plant. Francis V. Hugo, mayor; E. E.
citv engineer.

Cincinnati, O.—Specially-designed plant.

W. T. Hunt, mayor; EL F. Waise. citv engi-

neer.
Columbus. O.—Hetherington & Berner

plant. Marshall, mayor; Henry Maet-
zel, city engineer. W. W. Horn, superin-

tendent of plant
Davton. O.—Hetherington & Berner plant.

E. E. Burkhardt. mayor; F. J. Cellarius, city

engineer ; M. K. Huffman, superintendent of

streets.
.

Toledo, O.—Repair plant. Brand \\ hit-

lock, mayor ; G. W. Tonson, director of pub-
lic service.

Sandusky, O.—Hooke portable repair

J. J. Moller, mayor ; C. M. King, city engi-

neer.
Pittsburgh, Pa.—Specially-designed plant.

William A. Magee, mayor ; C. A. Findlay,
citv engineer.

Erie. Pa.—Plant designed by city engineer,

B. E. Briggs.
Xewport, R. I.—Hooke portable repair

plant. P. J. Boyle, mayor ; W. H. Lawton,
citv engineer.

Nashville, Tenn.—Warren bitulithic plant.

A. s. Williams, mayor; W. W. Southgate,
citv engineer.

Chattanooga, Tenn.—Hooke portable re-

pair plant. Robert Hooke, city engineer.
Houston. Tex.—H. B. Rice, mayor ; T. C.

Tarver, citv engineer.
Fort Worth, Tex.—Downard-Lester rock

asphalt paving plant. F. J. Powell, mayor ;

J. D. Trammell, city engineer; Sam David-
son, commissioner of streets.

Seattle, Wash.—John F. Miller, mayor.
Spokane, Wash.—C. Herbert, mayor ; Mor-

ion Macartney, city engineer.
Milwaukee, Wis.—Guelich portable repair

plant and heater and mixer for old mate-
rials. Charles A. Mullen, superintendent of
streets ; Harry E. Briggs, commissioner of
public works.

Toronto, Ont.—Warren plant. Charles H.
Rust, city engineer.

Kingston, Ont.—Small portable outfit.

Winnipeg; Man.—Specially-designed plant.
H. X. Ruttan, city engineer. Warren Rod-
ney, superintendent of plant

Montreal, Que.—Warren plant.

Information About Water Works Plants.

I desire to obtain considerable informa-
tion concerning water works plants, particu-
larly those under municipal control in cities

of population of from 6,000 to 20,000. Our
city has a population of 10,000. I would
appreciate very much if you will send me a
list of 15 or 20 cities of population men-
tioned, cities for the most part western or
middle western which have municipally
owned plants. Also any general informa-
tion on this subject which you may have at
hand or statements as to where such data
may be obtained will be gratefully received.

City Engineer, , Mont.

The following articles in recent numbers
of Mrxic pal Engineering will give some
information concerning water works in the

smaller cities and names of cities owning
their own plants.

In vol. xii : An article giving a list of

cities in Indiana, Ohio and Kentucky be-

tween 3,000 and 10,000 population, whether
public or private ownership, meter and flat

rates, on p. 131 ; one giving references to a
number of earlier articles on water rates and
water works management on p. 291.

In vol. xl : "Charges for sprinklers and
standpipes for fire protection," giving the

practice in a large number of cities, on p.

120; new work of the years 1910 and 1911

is outlined on pp. 265 to 276 ; there is a
good article on rate making on p. 319 and
one on water works management on p. 493 ;

the method of determining the water rates

for Madison, Wis., is given in some detail

on p. 502.

In vol. xxxix : Forms of water bills and
schedules of rates in various cities will be

found on p. 120 ; meter rates in gravity sys-

tems in all parts of the country classified

as private and municipal plants are given

on p. 208 ; a list of combined electric light

and water plants is given on p. 387.

In vol. xxxviii : Forms of water bills

and schedules of rates are given on pp. 184,

347 and 423; there is a list of cities having
both municipal and private plants on p. 185.

In vol. xxxvii : An article on "Deprecia-

tion and Water Rates" on p. 183, gives also

references to many previous articles on al-

lied subjects. Valuable data regarding wa-
ter supplies for cities of 25,000 to 50,000

population will be found on pp. 258, 330, 401.

The list could be indefinitely extended.

There are several articles in each of these

and earlier volumes giving descriptions of

works or of special features in existing

works.
The following cities of about the popula-

tions named and w7est of the Mississippi

river own their water works ; Winona, Minn.,

San Diego, Cal., Treat Falls, Mont., Chey-
enne, Wyo., Mankato, Minn., Sherman, Tex.,

Oklahoma, Okla., Guthrie, Okla., Fargo, N.

D., Beaumont, Tex., Paris, Tex., Astoria,

Ore., Emporia, Kan., Laramie, Wyo., Tyler,

Tex., St. Charles, Mo., Vallejo, Cal., Fari-

bault, Minn., Marshall, Tex., Grank Forks,

X". D., Grand Island, Neb., Tucson, Ariz.,

Red Wing, Minn., Fremont, Neb., Hastings,

Neb., Whatcom, Wash., New Iberia, La.,

Santa Rosa, Cal., Baker City, Ore., Santa
Barbara, Cal., Terrell, Tex., Newton, Kan.,

Provo, Utah. San Bernardino, Cal., Boulder,

Colo., Arkansas City, Kan., Bonham, Tex.,

Kirksville, Mo., Iola, Kan., Santa Cruz, Cal.,

Alexandria, La., Owatonna, Minn., Brook-
field, Mo., Austin, Minn., Logan, Utah, New
Ulm, Minn., Hillsboro, Tex.,, Trinidad, Colo.,

Victor, Colo., Coffeyville, Kan., Santa Ana,

Cal., Fulton, Mo., Grass Valley, ,Cal.„ Cor-

pus Christi, Tex,. Junction City, Kan., Bal-

lard, Wash,. Albert Lea, Minn., Pendleton,

Ore., McKinney, Tex., Popular Bluff, Mo., St.

Peter, Minn., Wellington, Kan.,, Waxahachie,



THE QUESTION DEPARTMENT 119

T. \ , Crowley, La., Chanute, Kan.,, Osawa-
tomio, Kan.. Yankton, S. D., Donaldsville,

La., Aberdeen, S. D., Mitchell, S. D., Vic-

toria. Tex., Brownwood, Tex., Norfolk, Neb.,

Navasota, Tex., Orange, Tex., Canon City,

Colo., Aberdeen, Wash., Moorhead, Minn.,

Florence, Colo., Salida, Colo., Ely, Minn.,

Belton, Tex., Santa Clara, Cal., Sulphur

Springs, Tex., I >ak Cliff, Tex., Eureka
Springs, Ark., Prescott, Ariz., The Dalles,

Ore., Columbus, Neb., Grand Junction, Colo.,

ivathvood. S P., Oregon City, Ore., Rich-

mond, Mo., Cherryvale, Kan., Shawnee,
Okla., Olathe, Kan., Enid, Okla., Manhattan,
Kan., Cuero, Tex., Bozeman, Mont., Abilene,

Tex., Wlllmar, Minn., Concordia, Kan., Para-

gould, Ark., Durango, Colo., Two Harbors,

Minn., Rosedale, Kan., Thibodaux, La., Ne-
vada City, Cal.

The list of private water companies is

somewhat longer than the above.

Much special information regarding the

water works in medium and large sized cit-

ies is on file in this office and can be sup-

plied in response to specific questions as to

what is wanted. Direct reference to articles

regarding special water works questions and
descriptions of works can often be made
upon specific request.

The volumes of Municipal Engineering
have much information upon all water works
problems. Other prolific sources of infar-

mation are the annual volumes of proceed-

ings of the American Water Works Asso-

ciation, John M. Diven, secretary,' Tro}y,

N. Y., and the more frequent issues of the

journal of the New England Water Works
Association, Boston, Mass.

Municipal Ownership of Water Power.

I have a proposition put up to me which
involves the combining of a number of wa-
ter powers owned by private owners all of
which are lower down on the stream than a
fairly good power owned by the village. I
have been asked what to do about the mat-
ter. The idea seems to be to bring about
municipal ownership of one large power.
Have vou any suggestions?

L. R., , N. Y.

It would seem necessary first to determine

the powers of the village regarding owner-
ship of water powers and condemnation of

others desired under the plan proposed, so

that there may be no insurmountable ob-

stacle in case some one or more of the pri-

vate owners should not be willing to sell

without legal proceedings for condemnation.
This is a question for an attorney familiar
with the New York constitution and statutes

and may be complicated by the question as
to whether the proposedP combination is for

public purposes or for the convenience of

private power users.

Second, a competent engineer should make
a thorough study of the proposition as re-

gards methods of making the combination,
making preliminary plans and estimates of

cost of construction and operation, so that

the results can be compared with the pres-
ent conditions and with the utmost improve-
ments possible under the present conditions.
This study should be based on ample sur-
veys and observations of rainfall, runoff,

available running water and storage, control
of floods, etc., etc. These surveys, plans and
estimates will cost some money if the good
engineers required for an adequate report
are employed, but they will save their fees
many times over if they prevent entrance
upon an impracticable scheme, or by setting
the village on the right way to construct the
most economical and efficient system to se-

cure the best results possible.

Further steps, after these two fundamen-
tal steps have been taken, will show them-
selves at the proper time.

Slag for Concrete.

Please advise me if you have information
on the use of iron furnace slag for aggre-
gate in concrete. It is abundant and cheap,
while we pay in carloads about $1.50 per
cu. yd. for gravel. It seems that slag might
be used, but I have not known of any use
of it here. I have tried in a small way to
set granulated slag in cement and find onlv
very partial success. I find it hardens quite
well on the surface but not throughout.
Probably yourselves or the cement chemists
can tell us how this may be done or the
reasons why it cannot. But aside from this,
if the lump slag can be used for coarse ma-
terial successfully, that would be a help

C. E. V., East Palestine, 6.
There seems to be no reason why slag,

broken to proper sizes, should not be used
for concrete. It is hardly probable that the
slag named by our correspondent would be
different enough from other slags to produce
an injurious effect upon the cement. Slag
cements are made by grinding lime and slag
together and are intermediate in qualities

between natural and Portland cements.
Finely-ground slag has been used as an
adulterant for Portland cements, but its use
is prohibited at the present time.

In the "Handbook for Cement Users" ($3)
it is stated on authority of Joseph A. Shinn
that mortar made of Portland cement and
slag sand has from 10 to 36 per cent, greater
tensile strength than mortar of the same
proportions using river sand. Most of the
text-books on concrete name slag, crushed to

proper sizes, as an acceptable material for

concrete. English experiments, quoted in

Potter's "Concrete" ($3), show that slag
concrete compares favorably with concrete of

other standard materials in compressive
strength. Our correspondent's experiments
indicate that some study should be given to

the special slag available, that its qualities

and the best method of using it may be de-
termined before the specifications governing
its use are adopted. There is nothing in

them which would demonstrate that it is

impossible to use the slag, especially for
mass concrete, pavement foundations, and
the like.



( iiiiracteriMics of Bituminous Highway
Materials.

In the article by Clifford Richardson on

the above subject, which appeared on page

41 of the January number of Municipal
Engineering is a table the heading for

which was inadvertently omitted. The ta-

ble with its head should read as follows

:

Cementing
strength

lbs. per sq. in.

Coal tar pitch 15 percent. . .2.16
Coal tar pitch 10 percent. .. 2.07
Land Pitch 10 percent, bit. .2.13

Bermudez cement 10 d.c bit. 2. 10
Lake pitch 10 percent, bit.. 2. 14

3,884 1.254
3,845 2,655
1,813 761
1,955 635
1.375 54

Treatment of Over-Exposed Blue Prints.

To the Editor of Municipal Engineering:
Sir—For several months I have noticed

so many proposed remedies for over-exposed

blue prints, some of which cost as much as

a cent a yard beside much trouble in brush-

ing, etc.. that I would advise your sub-

scriber that if he will put ten cents' worth

of potassium bichromate in a quart bottle

of water, by using the liquid over and over

again he can bring back his over-baked

prints for several months. Our expense for

this item for four years has been $1.80.

C. A. Bingham, City Engineer,

Carlisle, Pa.

Influence of Cold Wave on Setting: of Concrete.

To the Editor of Municipal Engineering :

Sir—Although I have heretofore heard of

the failure of the Prest-O-Lite building I

have today read the article by D. M. Avey
in the January issue of Municipal Engi-

neering.

This fall I had several concrete jobs under

supervision and there was a time or par-

ticular period when, for some reason or

other, the concrete did not set or harden.

A particular case in mind is a concrete

building, and during the last two weeks in

November, 1911, the contractor was placing

the concrete roof slabs in position. On No-
vember 25 we had a sudden change in tem-

perature, a very heavy drop from 60 or 70

degrees above zero down to . 18 degrees.

There was a large piece of this roofing put

in place on Saturday, November 25, but was
covered late Saturday evening, and upon ex-

amination two or three days afterward it

apparently had not frozen.

My advice to the contractor, however, was
to leave the forms in position as long as

possible. At the end of three weeks, how-
ever, he needed the form lumber and re-

moved the form from under this slab. It

immediately settled or sprung downward
about four inches ; it had a ten-foot span.

Needless to say it cracked very badly, but

did not fall. On examination I found that

the concrete had still not set sufficientlj'' to

justify the removal of the forms.

Another case in mind was the foundation

wall which was also a retaining wall placed

on the same Saturday. The wall was not

especially covered, but had the forms on
both sides of it and was left about two weeks
before removing the forms. I found that

this work also had not sufficiently set to

warrant the removal of the forms, but the

wall remained in position. It is not a good

wall today, as the concrete is not as hard

as it should be for the time it has been

built.

Another case of foundation, built on the

same day, after setting three weeks was con-

sidered unsafe on which to build a brick

wall and was removed and replaced with

fresh concrete upon which a wall was built

after seven days.

I have had experience in concrete work
for thirty years and I have found in doing
work in the fall of the year that occasionally

there is a temperature proposition which ap-

parently cannot be overcome on ordinary

work on account of the inability to properly

cover the work.

My conclusion is that in cement work that

has not reached a certain period in setting

and is reduced in temperature to almost
freezing point there is considerable injury

done to the cement. If not injury, this con-

dition retards the setting qualities in cement
so that it will not set for weeks or months
afterward.

On the other hand, I have had the same
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class of work frozen solid which remained
so for perhaps a month or more, in which
time an examination showed that the con-

crete was in good condition.

In Mr. Avey's article he speaks of the

upper work on the Prest-O-Lite building be-

ing soft, not having se1 sufficiently. I have
no doubt but that the contractor experi-

enced the same conditions that we did on
the building above mentioned and that the

concrete work should either have been re-

moved or else the forms should have re-

mained in place for several months.

In all the work of which I speak the

usual proportions were used and the same
proportions and brand of cement as used in

previous work and work since, which has
turned out to be first class. I think a con-

tractor or builder cannot be too careful in

pulling the forms on any class of cement or

eon crete work when the temperature is as

changeable and reaches as low a degree as

it did the night of November 25. Even
though the concrete has not frozen it may
have been injured or retarded by the tem-

perature. J. J. Weaver, C. E.,

Ludlow, Ky.

Wooden Paving Block Machine In Paris, Prance.

A rapid and economical paving block ma-
chine is in use in the municipality owned
plant of Paris, France. This machine,

which was invented by the director of the

plant handles the material from the plank

furnished to the finished block in a very

efficient manner.
The planks are hand fed onto a conveyor

which in turn delivers them to the machine.

Two guides keep the planks in position, and
assure their alignment when delivered on a
horizontal cutting table. The planks are

pushed along this cutting table by combs at-

tached to endless chains. In front of each

tooth of the combs is a spring which presses

the planks against the horizontal table both

before and after sawing. Brushes are pro-

vided at either side of the combs to sweep
the waste material into slots provided for

that purpose.

The first process of sawing is accomplished

by two sets of saws each containing five

saws. Each cuts a waste end of trimming
and four blocks from each plank. These

two sets of saws operate at the ends of the

plank, and after the material is carried for-

ward a third set of seven saws divide the

remaining portion into eight blocks. Thus
16 blocks are cut from each plank and are

carried along on the horizontal table to a
stationary table which terminates in an in-

clined plane to another conveyor which car-

ries them to workmen engaged in loading

cylinder cars.

The machine is operated by a 110 h. p.

motor ; and is controlled, including the load-

ing operation, by 20 men. The machine is

100 feet long, and as was noted has 17

circular saws of 25-in. diameter, which re-

volve at the rate of 2,000 r. p. m. The out-

put is 24,000 blocks per hour.

The procedure in this country is very dif-

ferent from that noted above. While the

output of the individual machines is not
nearly so large, the method of handling is

much more economical and efficient ; for

from the time the blocks enter the sawing
machines until they are delivered to the

paving contractors, they are not handled
by hand in any process. The method of

treatment after sawing is practically the
same in both instances.

Financing Road Repairs in Japan.

A report from Consul General Thomas
Sammons, at Yokohama, Japan, gives brief

mention of the method of providing for road
repairs in that country.

The last Cabinet put aside $85,000,000 as
a fund for flood repair, but of all the bureaus
in the newly organized Home Department
the most important seems to be attached to

that of public works. This bureau is plan-
ning two distinct kinds of work—harbor re-

pair and road repair. One method proposed
for carrying out these plans is that of

granting subsidies to this or that prefec-

ture or city and delegate the work to the

local officials, while another plan is to re-

quire the local authorities to supply one-half

or one-third of the total amount required,

and the Government, supplying the remain-
der, is to place the work in the hands of

competent engineers under its direct super-

vision.

It has heretofore been the policy to distri-

bute a sum of $100,000 to $150,000 very
promiscuously among the various prefec-

tures, to be used in a general way for re-

pairs to the roads. The plans of the new
bureau, however, are more definite, and con-

template the separation of prefecture and
Government roads, making separate appro-

priations for each.

Record of Water Fixtures and Meter Readings.

The accompanying diagram shows the

form of record used in the water depart-

ment of Jamestown, N. Y., for showing
name and location of water consumer, kind

of meter and fixtures u&ed, meter readings

and detail of charge s. It is presented for

criticism by our readers. As it stands it

provides for nearly six years of an account.

The sheet from which the reproduction was
made has four times the area of the cut.

There are one or two suggestions which

will probably occur to many, such as the

separation of the more permanent left half

of the sheet and placing it on a card, with

the consequent reduction in size of the

book required for the continuing record of

service rendered and payment therefor.
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Higher Courts.—Obstruction of Natural Drain.

Decisions of the Higher Courts of Interest to

Municipalities.

A Petition by a Land Owner Outside of the

City Limits Does Not Authorize an Assess-

ment on His Land—Where a trustee, holding

title to land situated outside the boundaries

of a municipality, signed a petition for the

construction of a sea gate as a municipal

improvement, the legal owner was not

estopped to question the validity of a muni-
cipal assessment for benefits, on the ground
of the location of the property, since the

petition could not extend the assessing pow-
er of the municipality to lands beyond its

boundaries. —Edmonds Land Co. vs. City

of Edmonds (Wash.) 119 P. R. 192.

Reasonable Minimum Gas Charges Sustained

—Unpaid Bills—An ordinance, enacted by a
city furnishing natural gas to its inhabitants,

is not presumptively unreasonable, because it

requires a minimum charge of 50 "cents a
month, regardless of the amount of gas
used, a rental of 20 cents a month for me-
ters furnished for the use of tenants, and
also provides that owners of tenant proper-

ty, and not their tenants, will be dealt with,

unless separate service pipes are supplied

for each tenant using gas.—Cunningham, et

al. vs. City of Iola et al., (Kan.) 119 P. R.

317.

Notice of Defective Sewer Plan Not Nces-

sary Before Damage Suit—Where plaintiff

sued defendant city for flooding his mine, by
reason of a defective plan adopted for the

construction of a sewer, the cause of the in-

jury was not a "defect," within a statute

providing that notice of claim for injuries

must be given before the city shall be liable

for damages for any defect in a bridge,

street, public work, etc.—Kelley vs. City of

Butte (Mont.), 119 P. R. 171.

Second Condemnation Proceeding Not In-

validated by a Previous Action—A former
proceeding by a city to acquire, by condem-
nation, land for opening a street, is not a
bar to a second proceeding, more then five

years later, and not covering the same prop-

erty, there being nothing in the second pro-

ceeding to impeach the good faith of the

city.—City of Chicago v. Walker et al

(111.), 96 N. E. R. 536.

Refusal to Correct Damaging Conditions

in a Sewi r After Notification Constitutes

Willful Injury.—A complaint in an action

against a city for damages by converting

a sanitary sewer into a storm and surface

water sewer, which alleges that plaintiff in-

formed the city that he was being damaged
by the sewerage backing up into his cellar,

that the city refused to remedy the condi-

tion, but continued to connect other drains

with the sewer thereby increasing the dam-
age, and that the city knowingly and will-

fully and negligently turned large volumes
of surface water into the sewer, states a
cause of action for willful and intentional
injury.—Union City v. Murphy (Ind.), 96 X.

E. R. 589.

A Lease of Machinery for a Definite Num-
ber of Days is Invalid.—A contract between
a town and a roller company, whereby the

town wTas to have possession of a steam
roller and to pay a rental of $10 per day
for 64 days each year for five years, at the

end of which time it might buy the roller

for $1, even if a lease and not a sale,, is

invalid under Highway Law .Consol. Laws
1909, c. 25) Section 50, providing that the
town superintendent may rent a roller at

not exceeding $10 per day for each day it

is actually used upon the highway ; the town
binding itself to pay for 64 days whether
or not the roller was used that length of
time.—Gardner et al. v. Town of Cameron
et al. (N. Y.), 131 N. Y. S. 894.

Per Diem Fee and Expenses of an Inspec-

tion Trip Do not Constitute a Fraud in the
Sale of Material to a Town.—A contract be-

tween a town and a steam roller company
for the lease of such a roller is not fraudu-
lent because the representative of the roller

company, in negotiating the contract, paid
the per diem fee of the members of the town
board to attend a special meeting to au-
thorize the contract and the expenses of

the superintendent of highways and the

towrn clerk on a trip to examine the roller.

—

Gardner et al. v. Town of Comeron et al.

(N. Y.), 131 N. Y. S. 894.

Town May Not Evade Law Forbidding
Purchase of Machinery by Leasing Under a
Definite Time Contract.—A contract be-

tween a steam roller company and a
town, whereby the town was to have
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sslon of a steam roller and to pay

tal of $10 per day for 64 days each

each year for five yeitrs, at the end of which

time it was to have the right to buy the

roller for $1, though called a "lease," was a

DSlderlng that all the negotiations

between the roller company and the town

and the life of the roller was

many times the period of five years, and

hence was invalid under a highway law, pro-

viding that a town may. out of its own

funds, purchase a roller, for which purpose

the town board cannot pay more than $500

a- without submitting the matter to a

vote, and that the town superintendent,

where a town does not own a steam roller,

may rent one at a rental not exceeding $10

per day for each day such roller is actually

used.—Gardner et al. v. Town of Cameron

et al. (N. T.). 131 X. Y. S. 894.

Franchise Providing for Purchase at the

End of Ten Years. Allows of Purchase at

Any Time After That Period.—Where a bor-

ough ordinance, giving a franchise to enter

on the streets to supply water to the bor-

ough and its inhabitants, provides that the

borough shall have the option, .before all

other persons or corporations, to purchase

the plant of the grantee of the franchise at

the end of 10 years, as provided by the ex-

isting laws of the state, and, if no purchase

is made at the end of 10 years, the ordi-

nance shall remain in fuli force until the

waterworks are purchased by the borough,

the borough has the right to acquire the

r plant on the terms provided at any

time after 10 years, instead of at any time

after 20 years as fixed in the statutes.—New
Cumberland Borough v. Riverton Consoli-

dated Water Ca. et al. (Pa.), 81 A. R. 548.

City Not Obliged to Construct Sewers,

But Must Maintain Them After Construc-

tion.—While a municipality is not bound to

construct sewers and it is not liable for

damages occasioned by the lack of them, yet

where it either constructs sewers or adopts

a private one it is liable for damages occa-

sioned by its failure to keep them in proper

repair.—City of Maysville v. Brooks (Ky.i.

140 S. YV. R. 665.

City Liable for Bad Condition of Dumping
Ground.—A city authorized to maintain a

dumping ground is liab'.e for damages to ad-

joining owners, caused by its maintenance

as a nuisanc-f.—City of Haskell v. Webb
(Tex.), 14" s. W. R. 127.

Refusal to Accept Material Specified in

Bid Releases Contractor From Obligation to

Ent'r Into a Contract.—A contractor made
a bid for sewer construction, offering to

supply steel for concrete reinforcement

kniwn as "Calumet steel bars" at a speci-

fied price per pound. The contractor exe-

cuted a bond to enter into a contract if his

bid was accepted. The bid was accepted,

but the sewerage commissioners, not being

familiar with Calumet steel bars, thereafter

refused to accept such bars or to permit

them to be used. Held, that the contractor's

hid was based on the use of the bars named,
and that, on the commissioners' refusal to

permit their use, there was no acceptance
of the bid, so as to entitle the commissioners
io sue on the contractor's bond for his re-

fusal to enter into the contract.—Commis-
sioners of Sewerage of Louisville v. National

Surety Co. <K>\), 140 S. W. R. 62.

City Not Relieved From Liability by Let-

ting Repair Work to an Independent Con-
tractor.^—A municipality cannot relieve it-

self from the duty to keep its streets in

proper repair by transferring it to an inde-

pendent contractor, and it will be responsi-

ble for the acts of a contractor if the mat-
ter involved in his contract is one of ab-

solute duty owed by the city to an individ-

ual, or if the work is intrinsically dangerous,

or if, even when properly done, it creates

a nuisance, so that a municipality which
authorizes the performance of work which
necessarily renders the streets danjgerous

is liable for injuries due to the absence of

barriers, lights, and other precautions for

safety, but it will not be liable for acts of

the contractor where the injury is through
some negligence of the contractor in a mat-
ter in which the city owes no duty to the

person injured.—Bailey v. City of Winston
(N. C), 72 S. E. R. 966.

City Not Relieved From Liability to Pay
Price of Improvements, by Notice to the

Contrary.—A city engineer having filed his

estimate of the total cost of certain public

work. th,e board of public works after find-

ing that the special benefits on property

within the assessment district and the ben-

efits to the city would be equal to the esti-

mated cost of the improvement ordered it-

done, and sent out a notice to bidders, de-

claring that the city would not be liable

for any sum due from the properties or the

owners, or for the payment of any bond.,

or certificates issued to the contractor in

payment for the work, except for such mon-
eys as were actually received by the city

from the assessments for the improvement.
Held that such notice did not relieve the

city from liability to the contractor for that

part of the price for which the board failed

to provide either assessment bonds or city

funds.—City of Indianapolis v. American
Construction Co. (Ind.), 96 N. E. R. 608.

Culverts or Drains in Natural Flow Line May
Not Be Obstructed.

It' was decided in a recent case in equity

in Pennsylvania that, while a municipality

is not. responsible for the natural flow, yet

if more water is thrown upon private land

than the watercourse would contain, an
owner is entitled to redress.

In the case in question the defendants,

G. A. Buch and H. R. Gibbel, owned land

which was in the natural water course of

flood water from one of the turnpikes of the
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village of liberty. The flood u;itn' r 1 • >w < <

I

down on the side of the turnpike opposite to

the defendants' property, and the village ana
the Conestoga Traction Company had jointly

placed a line of tile culvert to conduct the

water across the pike when t lie grade of the

roadway was raised so as to prevent the

natural How. The defendants thereupon be-

gan t<> till up thtir lots and also the drain

or water course, which runs across them,
with loads of dirt and closed or threatened

to close the openings of the terra cotta pipes.

Whether or not they had the legal right to

close up these pipes and the drain or natu-

ral water course is the question which was
decided.

It was held from previous decisions that

a person who builds a house in a ravine is

bound to sustain any injuries which may
occur from the natural flow of water into

that ravine, and he is not bound for any-
thing further than that. If, by any means
a larger quantity of water is thrown upon
him by the defendant's act than the natural

flow of the watershed would contain and in-

jury results thereby, without fault of plain-

tiffs, then they may recover compensation
for whatever damage they have sustained

by reason of this increase of water flow,

taking it together with the ordinary water
flow. A municipal corporation is liable for

changing by the digging of ditches for that

purpose the natural course of the water col-

lecting on its streets and thereby throwing
it on the land of a private owner.

But with those questions fully determined,

another one arose which was the serious

point of controversy in this case. In Reilly

vs. Stephenson, 222 Pa. 252, it was decided

as follows

:

Some things, of course, he may not do.

He may not proceed negligently so as to do

unnecessary damage to others. But so far

as he acts upon his right to protect his en-

joyment of his own property any incidental

loss to his neighbor is damage without in-

jury. It is clearly settled, however, first,

that he may not obstruct a natural channel

for the flow of water or a channel that has
acquired the character of an easement ; and,

secondly, he may not gather surface water
into a body and discharge it on the adjoin-

ing land. His right is to shut out the in-

vading water as a common enemy for the

protection of his own land. If then there

was a natural channel or water course over
the defendant's lots—and it was found that

this was the course for the water for a long

series of years—had the defendants any
right to fill up the lots so as to obstruct

the pipes which carry the water to it? In

Scranton City's Appeal, 121 Pa. 97, it ap-

pears that the plaintiff's lot was locate 1

upon the line of a natural water course of

surface drainage ; that, for some distance
above the lot the line was marked by a ra-

vine in which a small stream formerly

(lowed, kept alive by springs which after-

ward failed, but that for fifteen years the

surface water had run into this ravine,

usually a small stream occasionally dry and
in rains a torrent. The city constructed
along a street a culvert for this water to

go through, and the court said that it was
apparent that if no culvert had been built

the ravine would have continued open and
all the water that came into it would have
flowed through it, and in time of flood would
have been precipitated upon the plaintiff's

land without restriction. A bill was filed

against the city, and the court held that a
court of equity would not restrain the mu-
nicipality from the reconstruction and en-

largement of the culvert across the street

upon the allegation of a property owner that

the proposed work would cause injury to his

lot by the increased force and volume of

water cast upon it, and the bill was there-

upon dismissed at the costs of the plaintiff.

The only difference in the present case was
that here the lot holder was endeavoring to

close up the drains which carried the water
accustomed formerly to flow over and along
the turnpike, and the borough had filed a
bill to prevent interference with those drains.

It may be that, by reason of the opening of

streets and the laying of cement gutters, a
larger quantity of water had come through
the pipes upon those lots than before flowed
upon and over them. That question, how-
ever, did not seem to arise in this proceed-
ing. If this part of the defendants' conten-

tion was true the borough might perhaps
have been restricted to the amount which
formerly drained over the land at the place

or an action of damages might have been
maintained for any injury which the de-

fendants had received by reason of an in-

creased flow of water upon their land^ If,

however, there was a natural channel or
water course over the defendants' land and
the water from the east side for a long
period of time flowed through it, and the

water of the west side at times also flowed
to the same place, it made no difference to

the defendants whether the water flowed

upon the surface or through pipes, so long
as the amount conducted along and across

the turnpike through the pipes was that

which would have ordinarily flowed to this

point had no pipes been placed under the

turnpike and pavement by the borough in

order to so conduct the water.

It was therefore decided that the defend-

ants had no right to complain on that ac-

count nor had they any right to obstruct

the pipes. It was further held that as the

pipes to conduct the water across the road-

way had been lawfully placed and as the

defendants were obstructing them and in-

terfering with the flowage of the water, that

an injunction should be issued restraining

them from so doing. C. P. Lancaster Co.

in equity, Docket No. 5, page 269.
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OKLAHOMA.

The good roads law in Oklahoma was
adopted in 1911. Sidney Suggs is state

highway commissioner, Oklahoma City, and

apparently his funds are derived from an

annual state tax on automobiles of $1 each.

There are 43,554 miles of roads in the

State, with no reports from which to esti-

mate the mileage of improved roads. Sev-

eral counties are bonding themselves to

raise funds for good roads, one for $1,250,-

000. The State will doubtless invest over

a million dollars in good roads in the near

future. The county roads are in charge of

boards of county commissioners and a

county surveyor. Local roads are under a

township board of three members, who di-

vide the township into suitable districts

and appoint a road overseer for each.

Oklahoma has a population of 1,657,155,

which increased nearly 110 per cent, in the

last census decade. Its 77 counties range

in population from 5,000 to 85,000.

OREGON.
Oregon has as yet done nothing toward

state construction of roads. John H. Lewis,

Salem, is state engineer. In 1904, accord-

ing to statistics collected by the U. S. Office

of Public Roads, the State had 34,258 miles

of road, of which 2,235 had been surfaced

with gravel, 209 miles with stone and 145

with plank. The road expenditures for the

year were $796,376. Expenditures had in-

creased in 1907 to $997,701, of which $182,-

697 were for bridges. One county has voted

to bond itself for $1,500,000 for construct-

ing roads, and the validity of the bonds is

now under consideration by the Supreme
Court. Macadam roads built under the di-

rection of the U. S. Office of Public Roads
cost from $5,100 to $6,600 per mile.

The roads are in charge of county courts

of two commissioners each, who divide the

county into districts and appoint a super-

visor for each district.

Oregon has a population of 672,765,

which increased nearly 65 per cent, in the

last census decade. Its 34 counties range

in population from 2,000 to 40,000, with one

county of 226,000 population.

PENNSYLVANIA.

The roads of Pennsylvania are in charge

of E. M. Bigelow, state highway commis-
sioner, Harrisburg. The first state aid law

was passed in 1903 and. including 1910,

$9,920,489 had been spent under that law
and its amendments. The appropriations

for 1911 for construction and maintenance
were $4,000jm".

The law as amended in 1911 nuts the de-

partment in charge of the state highway
commissioner and two deputies, all appoint-

ed by the Governor, and one a competent
civil engineer, and a chief engineer, also

appointed by the Governor. The commis-
sioner appoints assistant engineers, super-

intendents, draftsmen, clerks, stenograph-

ers and bookkeepers. He can purchase ma-
terials, tools, horses, etc., as necessary.

Highways designated are taken over from
the counties and townships as conditions

permit and improved at the expense of the

State. Two hundred and ninety-six routes,

amounting to about 8,000 miles, are de-

scribed and defined in the act. Roads in

boroughs or incorporated towns are only
taken over by the State in case there would
otherwise be a break in the line of improve-
ment of the route. Half the cost of main-
tenance by the State must be paid by the

towns or boroughs on parts of roads within
their borders, unless they have heretofore

been paved with other than telford water-
bound macadam, in which case they must
be maintained by the corporation according-

to state specifications. The commissioner
improves the state roads according to speci-

fications adopted by him, and they are paid

for by the State upon his certificate. Main-
tenance contracts may be let. Construc-
tion must be by contract. All contracts

must be approved by the Governor. Signs
and guide-posts on state highways are pro-

vided for. The state highway commission-
er has control of the use of highways by
railroads, street railroads, water, gas or
conduit lines, or wire lines and poles, also

of methods of use of roads by vehicles. The
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materials named fop use In state roads are

macadam, telford or other stone road,

brick, gravel, cinder, oyster shells, or other

good materials or combinations of ma-
terials. Width must be at hast twelve feet

and length at least one-half mile. Surveys
of all the roads In the State, compilation of

road statistics, establishment of standards
nt' construction suitable for the various con-

ditions in the state, consultation with local

authorities in charge of highways and
bridges, promotion of road improvement,
issue of bulletins, publication of county
road maps, are some of the duties of the

state highway commissioner. Counties and
townships by process prescribed can secure

.state aid in construction and maintenance
of roads not included in the list of state

roads, the State paying not more than 50

per cent, of the cost of construction and
maintenance, the county and the township
«ach to pay 25 per cent, of cost of con-

struction and the township 50 per cent, of

maintenance cost, or in such proportions as

county and township may agree upon or

accept. The township must levy tax enough
•each year to pay its share of annual cost

to the State in cash. The state highway
commissioner lets the contracts for the im-
provement of state aid roads, and they are

thereafter under his control. Property own-
ers may petition for state aid roads and
owners of a majority of the property in a

township can prevent the improvement by
proper remonstrance. State aid funds are

apportioned to the counties in proportion to

mileage of roads, and if not used by a cer-

tain time are reapportioned to counties ask-

ing for more roads than their first share of

the State appropriations would pay for.

Counties, townships, boroughs and towns
can bid for construction of state aid roads

and have same privileges and duties as

other bidders. The State pays the con-

tractors and the counties and townships
pay the State on requisition of the high-

way commissioner. The act appropriated

$3,000,000 for construction, maintenance
and repair of state highways and main-
tenance and repair of state aid highways
under its provisions, and $1,000,000 for the

State's share of state aid highways, to be

available until expended.
Another act takes the first step toward

the amendment of the State Constitution

.so that the State can issue $50,000,000 in

bonds to raise funds for road construction.

If the program laid down is followed the
first of this money will be available in

1915.

Another act provides for levying of road
taxes in cash in townships of the second
<;lass and for the payment to such town-
ships by the State of half as much as the
township tax raises, provided that no town-
ship shall receive more per year than $20
per mile of township road, and that the

limit of the appropriation is not exceeded,

viz: $500,000, to be distributed over the

years 1912 and 1913.

The State has 99,041 miles of road, of

which 3,365 miles have been improved, 784

of which had State aid. These state aid

roads were paid for, part of them. 75 per

cent, by the State and 12.5 per cent, each by

county and township, and part two-thirds

by the State and one-third each by county

and township.

The average cost of macadam roads in

Pennsylvania is $11,646 a mile; of bitumin-

ous macadam, $15,649, and of brick, $13,320.

Five contracts, amounting to about $500,-

000, have been made under the new law.

The commissioner has received 29 applica-

tions for state aid on 64 miles of road.

The income from automobile licenses ap-

proximates $500,000 a year.

County roads are in charge of a board of

three county commissioners and some coun-

ties employ county engineers. Township

roads are under boards of three road super-

visors each, who divide their township into

districts of not less than 5 miles length of

road and appoint a roadmaster for each dis-

trict.

Pennsylvania has a population of 7,665.-

111, which is increasing about 20 per cent,

per decade. Its 67 counties range in popu-

lation from 8,000 to 260,000, with one county

of 1,000,000 and one of 1,500,000 population.

The Effect of Good Roads.*

BY J. H. HAWLET, SECRETARY GULF COAST
GOOD ROADS ASSOCIATION.

The territory of Texas, of, which Fayette

county forms the center, is perhaps the most

productive in a diversified way of any like

area within the confines of this imperial

state. You have here, as in nearly every

other county in Texas, fine railroad facilities,

but you lack, as is also the case in other

counties in Texas, good, hard-surfaced high-

ways upon which the farmer and producer,

both in manufacturing and agriculture, can

cheaply and without regard to weather con-

ditions deliver his products to and take

away his purchases from the various towns

and villages which make up the condensed

population of the county.

Good roads cost money, and this should

not be overlooked in making the initial cal-

culations. You must figure the cost of your

roads against what the present condition of

your roads cost you, to see where you come

out, and then you can determine what out-

lay is essential to put your section of the

county, if that is your final determination,

up out of the mud and bring your town of

Roundtop and its surrounding tributary coun-

try in active and cheap contact with your

railroad station and your court house town.

Generally a precinct can supply itself ade-

quately with hard-surfaced improved high-

*Abstract of paper before a roads mass meeting at LaGrange, Texas.
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ways by the construction of From thirty to

thirty-five miles, if due regard is paid to the

location o( your population.

The proper course can be reached by the

employment of a highway engine* r, who
must be, first, a locating engineer, a man
who understands establishing a route or

line of travel, considering all the factors

Involved, thai is to say. gradients and water
courses, as well as drainage. Economy of

construction Is the first considerataion after

you have established linos of least resistance

and your engineer must also be a practical

road build' r, a man who knows how to draw
specifications involving efficiency and
omy, and who knows how to utilize the

materials which he may And suitable for the

purpose close at hand and who knows how
to prepare a contract or assist the legal ad-

viser of the precinct in doing so. Such a
man as that is worth his hire, every dollar

of it, because he prevents you from getting

into bad contracts and guarantees you
against bad work and the loss of money,
which too frequently is to be found the

case in such enterprises.

No one will question the integrity of your
county commissions, but they know, as well

as you do, that they are not highway en-

gineers and that their knowledge of road
building must be of the most superficial

character, and therefore not to be considered

for one moment where the expenditure of

any large sum of money is intended. In

point of fact, without derogation from the

county commissions of the various counties

of the State, it should be clearly under-
stood that the automatic 15 cents per $100

> s authorized by the constitution for the

road and bridge fund, as well as the 15

- that is sometimes authorized by vote

of taxpayers for the same character of

work, making a total of 30 cents on the

$100, is the most abused fund handled
through the county treasurer's office. It

comes nearer being wasted than it does

accomplishing the purpose for which it is

collected. It can not be, without the advice

of a first-class engineer, wisely spent. No
man who does not know the business thor-

oughly can spend money wisely in that

business, and where you have such a large

assessed valuation as is shown by the sta-

tistics of 1910, and I presume, considering

your county in relation to other counties

of the State on the same basis, that the

assessment for 1911 must be at least two
or three millions of dollars more for your
entire county, you can readily understand

the importance of having engineer's ad-

vice to handle so large a sum of money in

road maintenance and repair as will often

arise from the 15 cents automatically al-

lowed by the constitution, giving you in the

county $30,000 a year, and if you add the

15 cents that is authorized by a majority

vote of the taxpayers, you have under those

two tax rates $60,000 a year with which to

take care of the roads of the county.
The average distance of the farm from

the railroad station throughout Texas is

about ten miles. Of course there are a
great many which are further away, and,

when you are informed firmly and solemnly
that when you can pass over your roads at

all, the cost of handling a ton of freight

over them is nearly forty cents per mile,

as against the actual cost of haul on a good
road of less than 10 cents a ton per mile,

some appreciation can be had of the differ-

ence between a good road and a bad one.

If the difference in the cost of haul was
all, it would be merely a matter of money.
Of course, it doesn't make any difference

to you gentlemen in the country who are

engaged in agricultural pursuits, about the

serious loss you sustain in money, because
you would rather evidently continue to lose

the difference in money and enjoy the dif-

ficulties and troubles and delays in your
bad roads than to vote a bond issue and pay
annually a fixed sum for permanent and
substantial relief from the incubus of bad
roads, but forget if you can the difference in

cost between the good and bad road in money
and consider the difficulties surrounding your
family.

There has been a great deal said in the

papers recently regarding National aid for

the construction of roads in the States. Do
not listen for a moment to such specious ar-

guments. The National government can not

aid in the construction of roads without an
amendment to the constitution of the United
States. President Monroe said so, and
President Jackson, in his message of 1828,

said so, and since he issued his veto, no at-

tempt has been made to get highway legis-

lation through the congress. I have a let-

ter from a cabinet officer, in which he spe-

cifically states that the administration does

not favor National highway legislation, ap-

propriating money to build highways in the

States, and the recent convention at Rich-

mond, Va., split asunder on the subject. The
American Association for Highway Improve-
ment of which the Gulf Coast Good Roads
association is a member, takes the high

ground that constitutional objections exist

to National aid and the people of the various

States must rely upon themselves for the

construction of "good roads." You know
full well that the constitution of the State

of Texas, article 3, sections 43 and 50, spe-

cifically provide that the State of Texas can
not issue bonds nor lend its credit to any
such enterprises. State aid is therefore not

to be expected under any circumstances.

Under the most favorable conditions, the

advocates of National aid make it a condi-

tion precedent that the sum of money ap-
propriated by the National government shall

be equally appropriated by the State. As we
are denied the privilege of extending any
credit, issuing any bonds, or lending any
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money, our chance In Texas for getting Na-
tional aid, even it" it was constitutional, is

bo slim thai ii is absurd to think of it for

a moment, it you want g i roads In your
precinct or county, build them yourselves.

Grooved Kail* for l':inil Streets in I. us

Angeles.

As a result of continued agitation against
tlu- use of center bearing or "T" rails upon
paved streets, action lias been taken by
the board of public works of Los Angeles.

Cal., to enforce the use of grooved rails.

The objection raised to the "T" rail was
the fact that the granite blocks or bricks

laid next to it in order to form a groove
for the car wheel flange, became rough and
were forced out of place by the heavy
traffic.

The grooved rail adopted was what is

known as section No. 292 of the Pennsyl-
vania Steel Co. It is of the girder type, 7

inches in height, over all, and 5% inches
in width across the head and lip forming
the groove. The lip or side of the rail,

which forms the wall of the groove oppo-
site from that on whicn the wheel runs,

is % of an inch lower than the other. It

is estimated by engineers that the grind-
ing of the wheels on the rail will wear that

part of the rail down even with the other
side in a few years. For this reason the
rail is beveled on the outside so that when
it is laid the top will be slightly above the
pavement.
The groove of the rails is of such a shape

as to make them self-cleaning. Dirt or
other material which lodges in the groove
is supposed to be forced out by the flange

of the car wheel passing through it.

In some of the far northern cities of the

country, such as St. Paul and Minneapolis,
the chief argument used against the girder
rail is that ice, snow and frozen dirt clog

the groove in cold weather. This, of course,

does not apply to Southern California.

Following is a list of cities in which
the grooved rail is being used on paved
streets

:

Atlanta. Ga. ; Baltimore, Md.'; Buffalo, N.
Y. ; Brooklyn, N. Y. ; Boston, Mass.; Cam-
bridge, Mass; Camden, N. J.; Chicago, 111.;

Cincinnati, O. ; Cleveland, O.; Elizabeth, N.
J.; Fall River, Mass.; Harrisburg, Pa.; Kan-
sas City, Mo.; Lowell, Mass.; McKeesport.
Pa.; Memphis, Tenn. ; New York, Manhat-
tan, Bronx and Queens Boroughs; New Bed-
ford, Mass.; Norfolk, Va. ; Omaha. Neb.;
Philadelphia, Pa.; Pittsburg,. Pa.; Portland,
Me.; Portland, Ore.; Richmond, Va ; St.

Louis, Mo.; San Francisco, Cal.; Spring-
field, Mass.; Troy, N. Y. : Washington, D.

C. ; Yonkers, N. Y.

Some of the larger cities which still

have the old style of "T" rails on paved
streets are Duluth, Minn.; Minneapolis,
Minn.; New Haven, Conn.; Milwaukee. Wis.;
Rochester, N. Y., and St. Paul, Minn.

street Improvements in l'lirtland.

According to a recent report of Mayor
Rushlight, of Portland, Ore., $7,000,000 in

Street improvements have been laid under the

direction of the city engineer during the

year. One hundred miles of hard-surface

pavements have been laid and other streets

improved amounting to 75 miles. He asserts

that a substantial reduction in the cost of

street improvements has been made and
predicts that under the competitive method
recently put into effect, a more sweep-
ing reduction in the cost of such improve-
ments will result. He requested the city

engineer to devise some plan for roughen-
ing the surface of the pavements so that

they will provide a firm foothold for ani-

mals. The establishment of a municipal
street repair plant is urged, which he be-

lieves will result in a big saving of expense
to the city.

Road Asphalt in Birmingham, Ala.

Birmingham, Alabama, in common with

a great many cities of the South, has a
number of streets which are constructed

with gravel. The constant traffic on these

streets has made a solid foundation, but

through the disintegration of the surface,

the city had the dust nuisance to contend
with in the summer and the reavy mud in

winter1

. In order to eliminate this condi-

tion it was decided to use Texaco Road As-
phalt on the surface of the roads.

Tuscaloosa Avenue is one of the most
heavily travelled streets in the city. The
traffic on this avenue includes not only

a large number of automobiles daily but a
considerable amount of heavy trucking, so

that conditions are about as severe as it

would be possible to find in this part of

the country. This condition is further com-
plicated by a double set of car tracks and
switches running through the center of the

street. The specifications call for the sur-

facing to be carried right to the edge of the

rails, the whole proposition representing a

very severe test.

The method of building this road was a
little unusual. After the sugbrade had been

fiuished to conform to the required grade

of the road, ten inches below ; the paving
surface about 720 feet in length and 35

feet in width was laid with 8 inches of 2y2
and 1 V6 inch stones. This was filled with

screenings and rolled to a surface with a

ten ton roller, thus leaving a solid founda-

tion. After this was accomplished the road

was ready for a wearing surface of 2 inches

of 1 1-2 inch stone, rolled again and filled

with Texaco Road Asphalt applied at the

rate of approximately two gallons to the

square yard, poured by hand with the ordi-

nary pouring can. One-quarter inch screen-

ings were sprinkled over the surface, swept
into the voids, rolled and finished off with
a ten ton roller. The street was then open
for traffic and up to the present time is in

excellent condition.
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!\ BUCK laMlWI for standardizing: Paving Specifi-

cations.

The third convention of the Association

Standardizing Paving Specifications was
held in New Orleans the week of January 8,

the convention being the guests of Capt.

W. l. Hardee, city engineer, and the city of

New Orleans. Trains were so seriously de-

layed that the opening session, including

the address of welcome from Mayor Behr-
man, the responses by N. P. Lewis and
President Tillson and the appointment of

committees, was not called until late Mon-
day afternoon.

About 24 cities were represented in all

by about 55 delegates, and there were about
30 associate members and visitors from
cities not members of the association.

The statement was made by the president
that committees of five each had been at

work during the year. But they had not
nted formal reports and all the mem-

bers of the committees were not present,

so the vacancies were filled and in some
- the numbers increased by appoint-

ments made by the president. But four of
the eight chairmen who acted during the

year were present. The new committees
varied in membership from five to eight and
either two or three members had acted
during the year on each committee except
that on wooden blocks, of which only one
member survived. Upon appointment of the
committees the convention adjourned until

Thursday to give the committees an oppor-
tunity to prepare reports.

Kach committee was given a room and
the committee meetings were much more
open and informal than at either of the
preceding conventions. The committee
rooms were busy places during much of

the time on Tuesday, Wednesday and
Thursday morning and the results met with
far less criticism than those of either of

the preceding conventions, largely because
the methods of conducting the meetings
were far less open to criticism. The loss

of time of the convention was not so seri-

ous as it might have been, since nearly
every delegate present was a member of a
committee.
Most of the committee reports were pre-

sented at the Thursday sessions, but one
report and the election of officers and other

business being left for a meeting Friday
night, at which there were a number of

vacancies in the representations of cities.

The specifications adopted at previous con-

ventions were taken as the basis of work
and the new specifications presented by the

committee and adopted with little modifi-

cation by the association differ in but few
respects from the earlier work of the so-

ciety. Statement of some of the changes
follows.

The objects of the committee on wooden
blocks were stated to be to prevent the ab-

sorption of water at the bottom of the

blocks and to give greater latitude for se-

lection of preservative. The minimum
number of annual rings in yellow pine tim-

ber was changed to 6 per inch, averasins
not less than 8. Sizes of blocks were mod-
ified somewhat, and length of blocks 3

inches deep was limited to 8 inches. The
specification for heavy oil for treatment of

blocks was slightly modified, the limit of

specific gravity remaining 1.10 and 1.14 at

38 degrees C. The alternative specification

for lighter oil for treatment calls for spe-

cific gravity at 38 degrees C. between 1.03

and 1.08, with some increase in Dercentaee
of distillates. The temperature of treat-

ment of blocks is fixed at 240 deerrees F.

and amount to be injected is reduced to 18

lbs. per cubic foot, except for gum, which
is fixed at 22 lbs. Variations in specifica-

tion between 16 and 20 lbs. are permitted to

suit local conditions. An alternative to

the 1-in. sand cushion of the former speci-

fication is a mortar cushion made of 1 Dart

Portland cement and 4 sand, mixed, laid

dry, sprinkled lightly and the blocks set in

it. A note is added for special conditions

allowing instead of the cushion a bitumin-

ous coating on dry concrete in which the

blocks are set while it is still hot. Bitum-
inous filler for joints is provided except

that over a bituminous cushion sand filler

may be used.

The committee on stone block made few
changes, adding preference for blocks of

over 1,600 lbs. crushing strength, making
sand cushion 2 in. and changing details of
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tests of asphaltic flller and method of ap-

plying.

The committee on brick added a specifi-

cation for abrasion loss and Droceaa of de-

termination which Is practically the same
as that adopted by the Am. Soc. Mun. Imp..

with the maximum loss for first-class street

Qzed at 22, but a note permitting- 25 or

even 28 per cent, for medium and light traf-

fic streets. Sand cushion is made IV. in.

after rolling1

. Bituminous filler specifica-

tion is also modified to agree with that for

stone blocks.

The committee on cement, concrete and
concrete pavements slightly modified range
of sizes for fine aggregate, fixed maximum
time between laying of bottom and top

coats at 45 minutes, stops laying when ma-
terials or air are below 32 degrees tempera-
ture. The principal additions were an al-

ternative provision for preparation of con-

crete for a bituminous surface and for what
may be termed a contraction rather than
an expansion joint, being a line of creo-

soted soft wood timber set at right angles

to the street line each 50 feet of its length,

the wood being set with fibres vertical.

The committee on bituminous concrete

retains the specification for a one-layer

pavement of last year and adds one for a

two-course pavement which it deems safe

from suit for infringement. The former
specification is modified, giving- more de-

tail as to limits of penetration of asphaltic

cement for various weig-hts of traffic and
characteristics of coal tar cement. The lat-

ter calls for a binder course of 1-in. to 2 or

2%-in. stone, one stone deep without or

with bitumen by penetration or mixing
method and a wearing surface of 0.1-in. to

200-mesh fine aggregate and 25 per cent.

% or %-in. to % or ?8 -in. crushed stone.

to which is added 8 to 10 per cent, of bi-

tuminous cement, mixture and laying being

as prescribed for the former specification.

The committee on macadam expressed
itself as opposed to a water-bound macadam
for a permanent pavement on a city street

and submitted a specification for a bitum-
inous macadam pavement providing for a

macadam base of coarse stone well filled

with fines, a second layer of medium size

stone well filled with screenings and a top

surface to be filled with asphaltic material

or refined coal tar of specifications given
and laid carefully as provided, and finished

with a squeegee coat and screenings. The
committee report was adopted with but lit-

tle change, which doubtless carries the con-

demnation of water-bound macadam.
The report of the committee on bonds

and guarantees was adopted although some
delegates thought it contained too many
blanks which it was the province of the

association to fill. It did not differ very
materially from last year's report.

The principal change In the asphalt speci-

fication was to add a clause to Drovide for

the admission of good artificial asphalts of

low ductility and high penetration, which
reads, "Asphaltic cement not varying more
than 125 in penetration between 32 and 1 1

-".

degrees F., shall have a ductility of not

less than 6 cm. at 77 degrees and not less

than 2 cm. at 32 degrees F."

The officers elected were: W. J. Hardee.

city engineer of New Orleans, president:

N. P. Lewis, chief engineer of board of es-

timate and apportionment of New York,

Geo. W. Tonson, director of public service

of Toledo, N. E. Murray, superintendent of

sidewalks of Chicago, and L. R. Ash. city

engineer of Kansas City, vice-presidents;

J. B. Hittell, chief engineer of streets of

Chicago, secretary and treasurer. Pitts-

burgh was chosen as the next place of

meeting, the time beips left to the presi-

dent and the executive committee.

A theater party on Tuesday night, a

luncheon and automobile trip for the ladies

on Wednesday, a banquet on Thursday
night, a river trip on Friday and a trip

about the new water and sewerage systems

of the city on Saturday made the stay of

the delegates and their friends most agree-

able and instructive.

The Indiana Sanitary and Water Supply

Association.

The fifth annual meeiing- of the Indiana

Sanitary and Water Supply Association

will be held in Indianapolis February 15

and 16. The program includes such men
as Prof. Halford Erickson, of the Wiscon-

sin Railway Commission; Or. George B.

Young, commissioner of health of Chicago;

T. C. Phillips, of the department of water

waste survey, Chicago; R. L. Sackett, pro-

fessor sanitary engineering, Purdue Uni-

versity; Geo. E. Kessler, landscape engi-

neer; Geo. W. Fuller, consulting engineer.

New York City; Prof. McGee, of the Na-

tional Department of Agriculture. Wash-
ington, D. C. ; H. E. Barnard, Indianapolis.

State Food and Drug Commissioner; Dow
R. Gwinn, president Terre Haute Water
Works Company; E. L. Loomis. superin-

tendent water department, Valparaiso; J.

F. O'Donnell, Indianapolis Water Company;
Richard Lieber, member Indianapolis Com-
mission on Fire Insurance ; J. F. Newell,

chief of the U. S. Hydrographic Survey,

Washington, D. C; Dr. J. N. Hurty, secre-

tary Indiana State Board of Health, and

others.

Among the papers to be given are the

following: "Fire Waste and Fire Preven-

tion"; "Latest Development in Water Puri-

fication Methods"; "Management of Water
Plants in the Smaller Cities"; "The Wiscon-
sin Public Utilities Commission"; "The
Value to a Community of the Purification

of Its Streams"; "Pitometer Surveys and
Other Rigid Inspections"; "The Report on
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the C ^ bite River, with 5

-

W. F. K .- M D., Indianapolis, ind., is

•ion.

I Ik- < it> < hit, ,.f ( hi. :iu'M.

The City Club of C -mally in-

stalled in its new building on 315 Plymouth
Court, on January 8th. In connection with

the opening a civic exhibit by the civic com-
mittees of the City Club was maintained

from January S to IS, inclusive. The ex-

hibits included matter relative to financial

control ; municipal publicity and statistics :

education and recreation : charities and pub-

lic health : elections, civil service and public

: city planniner. municipal art. traffic,

and lighting.

Th< b was founded in 1903 by a

small group of public-spirited citiz r ns. It

has ?rown steadi'y. Tts main purpose is to

bring together rence and discussion

who are interested in civic problems

and civic improvements, who wish to under-

stand municipal questions and to promote

municipal administration. The club is

not in partisan politics and tak-=s no formal

action as a club. It is organized in such a

way. however, that every set of questions can

be and is studied by =» committee, and the

committees, with the approval of the direc-

tors, are free to make suggestions or offer

aid to the various municipal departments.

Technical Schools.

Prof. Filibert Roth, of the forestry school

of the University of Michigan, has been se-

lected as the head of the forestry department

of the New York State College of Agricul-

ture at Cornell University. Professor Roth
has been engaged in important government
forestry work during recent years.

The Pennsylvania Railroad Company has
placed a dynamometer car at the disposal of

the Pennsylvania State College. The draw-

bar capacity of this car is twenty-eight thous-

and pounds. It is quite a complete piece of

apparatus, costing originally about $30,000.

Some time ago, the same railroad company
placed at the disposal of the same college.

an eight-wheel locomotive. These two pieces

of equipment serve an excellent purpose for

• xperimental and instructional work.

The Industrial Bureau and School Board
of Winnipeg, Canada, have taken steps to in-

augurate a series of technical lectures to

school boys and tradesmen of that city.

Briefly the plan is to have experienced and

qualified men in different trades address the

boys of the fifth, sixth and seventh grades an

hour and a half each week at the schools

and to have these instructive talks prepared

in advance and published in pamphlet form,

in order that the boys may carry the mes-
sage home to their parents. The other fea-

ture of the plan is that the Bureau will get

experl men in different trades to come to

Winnipeg and address factory men on differ-

• nt technical subjects. W. J. Bulman. of the

Industrial Bureau, is chairman of the spe-

cial committee in charge of the work
ir. .M. Byllesby, president of the II. M.

Byllesby Company, gave an address before

the students and faculty of the College of

Engineering of the University of Illinois on

Thursday, January 18. His subject was "Or-

ganization in Engineering." The occasion

for the address was an assembly of the Col-

lege of Engineering. Twelve hundred engi-

neering students and one hundred members
of the faculty were in attendance. The mem-
bers of the Illinois Society of Engineers and
Surveyors, in convention at the Universitv.

were the special guests at the assembly.

Brief addresses were also made by J. G.

Gabelman, president of the Illinois Society

of Engineers and Surveyors ; by W. L. Abbott

and F. L. Hatch, trustees of the Universitv

of Illinois, and by Dr. YV. F. M. Goss. dean

of the College of Engineering.

In connection with the graduate course in

highway engineering at Columbia University,

the following illustrated lectures were given

during the month of January: "Problems of

the Sa'es Departments of Road-Material

Manufacturing Companies." by Charles P.

Price, manager, The American Tar Company,
Boston ; The Organization of the Engineer'

ing Forces of the State Roads Commission
of Maryland. Major Walter W. Crosby, Chief

Engineer. Maryland State Roads Commission.

Technical Associations.

At the annual meeting of the Civil Enari-

nters' Club of Cincinnati, Prof John P. Fait,

University of Cincinnati, was elected presi-

dent ; Prof. Herman Schneider, University of

Cincinnati, vice president, and E. A. Gast.

secretary and treasurer.

The third annual meeting of the Indiana

Public Improvement Association was held at

the Hotel Denison, Indianapolis, Ind., on

January 11th and 12th. The association

was organized in 1909 for the purpose of

furthering of public matters generally. The
following officers were elected : President.

Fred Cunningham, Linton, Ind. ; vice presi-

dent. John Holloran, Indianapolis. Ind. ; sec-

retary-treasurer, Alfred H. Barnes, Logans-

port. Ind.

At a regular meeting of the Brooklyn En-
gineers' Club, held on January 11th, Freder-

ick L. Cranford presented a paper on "The

Relation of the Business Man and Engineer

to the Present Industrial Problem."

At a regular meeting of the New York
Electrical Society held on January 25th, E.

P. Edwards, of the General Electric Com-
pany, Schenectady, N. Y., presented a paper

on "Electricity as a Factor in Progressive

Agriculture."

The thirty-second annual convention of

the American Water Works Association will
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be held a1 Louisville, Ky., .1 3d to Bth.

After February i, L912, the address of the

Becretan of the association will be J. M.

Diven, secretary, -7i River Btreet, Troy.

Tii.' Mayors' Society of New Jersey was
organized ;it :i meeting held January 18th in

E lzabeth, x. .1. The following officers were
elected : Frederick W. Donnelly, mayor of

Trenton, President; A. F. Pierson. Morris-

town, secretary ; A. B. Seymour, of Orange,

treasurer.

At the annual meeting of the New Eng-
land Water Winks Association held in Bos-

ton on January 10, the following officers were
elected : President, George W. Bachelder

;

secretary, Willard Kent ; treasurer, Lewis
M. Bancroft.

The following officers have heen fleeted

by the Western Society of Engineers : Pres-

ident, W. C. Armstrong (Engineer of Bridges,

C. & N. W. Ry.) ; vice-presidents, A. Bement,
G. T. Seely and E. C. S'hankland : treasurer,

A Reichmann ; secretary, J. H. Warder.
The annual meeting of the American So-

ciety of Civil Engineers was held at the

society house on January 17. The officers

elected for the current year were : J. A.

Ockerson, president ; C. S. Churchill and C.

D. Marx, vice presidents ; J. M. Knap, treas-

urer ; Lincoln Bush, T. Kennard Thompson,
Emil Gerber, Wiliam Cain, E. C. Lewis and
W. A. Cattell, directors. The new members
of the nominating committee elected at the

meeting are : Merritt H. Smith, H. P. Eddy,
A. E. Kasti, J. F. Murray, A. F. Baldwin,

J. F. Coleman and R. H. Thompson.
At the annual meeting of the St. Louis

Engineers' Club, A. S. Langsdorf was elected

president ; John Hunter, first vice president

;

H. H. Humphrey, second vice president ; W.
W. Horner, secretary ; W. E. Rolfe, treas-

urer, and E. A. Sweetser, librarian.

At the annual meeting of the American
S'ociety of Agricultural Engineers, in St.

Paul on December 28, H. W. Riley, of Ithaca,

N. T., was elected president ; J. B. Bartholo-

mew, of Peoria, 111., first vice president ; W.
Chase, second vice president ; O. O. Reed, of

Champaign, 111., secretary, and J. L. Mow-
rey, of Minneapolis, Minn., treasurer.

The Des Moines Engineers' Club has elect-

ed the following officers for 1912 : President.

L. H. Stone, vice president, J. E. Van Liew ;

secretary-treasurer, F. R. Hubbard.
The thirty-second annual meeting of the

Indiana Engineering Society was held in In-

dianapolis January 25-27. The following

were among the papers presented : "Con-
crete Pavement for City Streets and County
Roads," by J. H. Chubb, Chicago. 111. ; "The
Vertical Posts of Bridges," by Prof. Albert

Smith, Lafayette, Ind. ; "The Foundation of

the Cherry Street Bridge, Toledo, O.," by
Willard A. Knapp, Lafayette, Ind. ; "Bitum-
inous Macadam Pavement" (printed on page
92 of this issue), by A. N. Johnston. State

Highway Commissioner, Springfield, 111. :

"The Care, Maintenance and Construction of

Country Roads," by Robert ES. Gibbons, Terre

Haute, in. 1 , "A Pneumatic Street Cleaning

Machine," by Charles a. Tripp. Indianapolis,

Ind.; "Inspection and Cost I >; 1 1 : 1 in Relation

to City Improvements," by F. O. Hodson,
Gary, Ind.; "<>il .Mixed Concrete," by Logan
Waller Page, Washington, D. C. ; "Bitumens
Mixed With Concrete," by Prof. H. H. Scho-

field, Lafayette, Ind.; 'Practical Concrete

Construction," by DeWitt V. Moore, Indian-

apolis, End. ; "The Failure of Dams," by Prof.

R. L. Sackett. Lafayette, Ind. ; "Filtration

Plant Operation," by Harry E. Jordan, Indi-

anapolis, Ind. ; "Electrical Methods of Water
Purification," by Prof. R. L. Sackett, Lafay-
ette, Ind. ; "Economic Features in Pumping
and Power Plant," by Charles Brossman. In-

dianapolis, Ind.

Ornamental Street Lighting in Poughkeepsie.

Poughkeepsie, N. Y., has recently in-

stalled a combination ornamental lighting

system, using the trolley poles to support
the lamp arms.
The pole decided upon has an over-all

length of 30 feet, with three successive

diameters, 7-inch, 6-inch and 5-inch, and
several ornamental collars and an ornamen-
tal base 19 inches in diameter. Each one of

the four lamp arms is cast separately and
then bolted to a semi-ctrcuiar collar, two
of which are bolted together around a
small shoulder, which projects from the

pole. The poles are set 6 feet in the

ground, filled in with concrete, which runs
inside of the pole through a hole purposely
left in the casting, and then left for ten

days before being subjected to any strain.

The poles are painted green, with the excep-

tion of the ornamental collars and ex-

tremities of the arms, which are aluminum
color. The equipment for each cluster

consists of four 100-watt Mazda multiple

lamps of the drawn wire type, on a 120-

volt alternating current circuit; each lamp
is pendant, enclosed in a 12-inch opal globe

13 feet from the ground. Some sand blasted

globes were also used, but are being dis-

carded on account of glare.

The system is similar In many ways to

that contemplated for Dearborn street, Chi-

cago, 111.

Calendar of Technical Meetings.

Second Annual New York Cement Show.

—

Madison Square Garden, January 28-Febru-
ary 3. J. P. Beck, general manager Cement
Products Exhibition Co., 72 West Adams
street, Chicago, 111.

New England Association of Gas Engi-
neers.—Annual meeting, Boston, Mass., Feb-
ruary 14-15. N. W. Gifford, secretary. 26
Central street. East Boston, Mass.

Indiana Sanitary and Water Supply Asso-
ciation.—Fourth anual convention. Indian-
apolis, Ind., February 15-16. Dr. W. F.
King, secretary. Indianapolis, Ind.
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Iowa Engineering Society.— Animal meet-
poi t, 1. 1 . February 21-23. S. M.

rard, secretary, Iowa City. la.

Fifth Annual Chicago Cement Show.—Col-
• 111., Febniarv 21-28. J. P.

Beck, general manager Oment Products Ex-
lon <'•. T: West Adams street, Chicago,

111.

ional Brick Manufacl ela-

tion.—Annual convention, Chicago, 111.. March
T. A. Randall secretary, Indianapolis.

Ind.

International Brick and Clay Products Ex-
posltlon.- -Coliseum, Chicago, 111., March 7-

Offlce, BIS Chamber of Commerce Build-
- '. 111.

First Annual Kansas City Cement Show.—
Convention Hall. March 14-21. J. P. B ck.

general manager Cement Products Exhibi-
tion Co., 72 West Adams street, Chicago, 111.

Am- rican Water Works Association.—An-
nual convention. Louisville, Ky., June 3-8.

John M. Dlven, -71 River street. Troy, X. V.

Personal Notes.

Frank D. Mount has been appointed city

engineer of Atlantic C : *y, X. J.

John L. Kirk, for twenty-one years chief
of the Bureau of Lighting, of Philadelphia,
Pa., has resigned.

J. W. Barnett has been reappointed city

engineer of Athens, Ga. He has held this

n since 1S90.

Henrv F. Waige, formerly chief engineer
of the Crichfield Coal Co., has been ap-
pointed city engineer of Cincinnati. O.

L. W. Rundlett, former city engineer of St.

Paul, Minn., has been made commissioner
of public works of Mo^e Jaw, Canada.

Thomas Wilson, former engineer of con-
struction for Atlanta, Ga.. has been appointed
engineer of highways of Fulton county. Ga.

M. R. Watson has opened an office at 308
rican Xational Bank building. Tampa.

Fla.. for the practice of general civil engi-
neering.

Herbert W. Pierce has been appointed
commissioner of public works of Rochester
X. V. Edwin A. Fisher has been reappointed
city engineer.

G. H. Herrold. M. W.. Soc. of Eng, M. Am.
Ry. Eng Assoc, has opened an office in the
Hackney building. St. Paul, for the general
practice of engineering.

Gaylord C. Cummin has been named as
city engineer of Dayton. O. He has recently
been engaged on irrigation work in connec-
tion with the transcontinental railroads.

Frederick S. Parkhurst. Jr.. has been re-

appointed city engineer of Niagara Falls.

X. Y. Xorman G. Ray has been appointed
deputy city engineer, a newly created posi-

tion.

\V. T. Thompson, formerly general manager
o flhe Iroquois Iron Works. Buffalo. X. Y..

has been elected vice president and general
manager of the Monarch Road Roller Co..

Groton, X. Y.

C. F. Brown. Assoc. M. Am. Soc. C. E.. and
H. S. Kleinschmidt, Assoc M. Am. Soc. C.

E., have formed a partnership under the firm
name of Brown & Kleinschmidt, for a general
civil and consulting engineering .practice,

with offices at 1005 Newhouse building. Salt
Lake City, Utah.

Frederick W. Ballard; manager of the en-
gineering and construction department of
the Sherwin-Williams Company and secretary
of the Cleveland Engineering Society, was
appointed by Mayor Baker of Cleveland as

consulting engineer of the $2,000,000 munici-
pal electric light plant.

Charles E. Treman has resigned as super-
intendent of public works of the State of
New York ami Franklin W. Peck, of Syra-
cuse, has been appointed to succeed him. Mr.
Peck has been serving as assistant superin-
tendent in charge of the middle division of
the State canal systi m.

Peter F. Snntlngton has been appointed
city engineer of Eveleth, Minn., and Edward
F. Forrestal, superintendent of water works,

Charles U. Powell has been appointed as-
sistant engineer of the Topographical Bu-
reau of the Borough of Queens, New York
City. He has been serving in that depart-
in. 'iit since 1902.

John M. Diven, superintendent of water
works at Charleston, s. C, has l><en appoint-
ed to a similar position with the city of
Troy, X. Y. Mr. Diven is a native of New
York state and was for a number of years
connected with the water works of Elmlra,
becoming shim rlntendent in 1883. He is sec-
retary of the American Water Works Asso-
ciation.

James W Synan, of Pittsfield, Mass., has
been named by Governor Foss to fill the va-
cancy on the State Highway Commission
caused by the resignation of Harold Parker.
George W. Fuller, consulting engineer,

Xew York, has been retained by the city of
Lincoln. Xeb., to make recommendations for
protection to the city water supply and
changes and additions to the sewerage sys-
tem.

George W. Jackson and E. A. Clark an-
nounce the formation of a consulting engi-
neering firm with offices at 756 West Jacks m
boulevard, Chicago, and 228 West Fortv-sec-
ond street, Xew York. The new firm is en-
tirely s parate from George W. Jackson. Inc.

• W. T. Wooley, formerly engineer of the
Public Improvement Commission of Hoosick
Falls. X. Y.. has been appointed city engineer
of Schenectady, N. Y.

The Bureau of Associated Geological En-
gineers, a firm of consulting experts on water
supplies, bridge and dam foundations and
other problems of municipal engineering, will
hereafter maintain offices at 131 State street.
Boston, and 331 Fourth avenue. Pittsburg.
Pa. The Boston office will be under the man-
agement of Myron L. Fuller, formerly in

charge of the water supply investigations in

the Eastern United States for the United
States Geological Survey.

Austin B. Fletcher, M. Am. Soc C. K..

State Highway Engineer of California, has
announced the following appointments as di-

vision engineers in charge of preliminary
surveys and construction: W. C. Howe. As-
soc. M. Am. Soc. C. E., Sacramento, division

Xo. 3 ; F. C. Sumner Willits, division Xo. 1 :

T. A. Bedford, M. Am. Soc. C. E., Redding,
division Xo. 3 ; A. E. Loder, San Francisco,
division No. 4 ; W. S. Caruthers. San Luis
Obispo, division No. 5 : J. B. Woodson. Fres-
no division No. 6 ; W. L. Clark, Los Angeles,
division No. 7.

W. E. Davis, vice president in charge
of sales of the Goulds Manufacturing Com-
pany, Seneca Falls, N. Y.. has just started
on an extensive trip to visit their representa-
tives in Boston. New York, Philadelphia,
Richmond, Pittsburg. Wheeling. Cleveland,
Warren, Cincinnati. Louisville. Chicago, St.

Louis. Kansas City, Joplin, Memphis, Bir-
mingham, Montgomery, Mobile, New Orleans,
Beaumont, Houston. Galveston, San Antonio,
El Paso, Phoenix, Tuscon, Albuquerque. Los
Angeles. San Francisco. Portland, Seattle.
Tacoma', Boise. Salt Lake City, Denver and
Omaha, and expects to complete his trip and!
return to Seneca Falls early in March.
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Germicidal Value <ii (allium Chloride.

The use of calcium chloride as a road
binder has been commented upon and its

action fully described in these pages. A
new factor, namely, its antiseptic value,

has recently been demonstrated and this,

combined with its value as a dust layer,

makes it particularly desirable for use in

residential districts, on playgrounds, near
reservoirs, etc.

Tests of the germicidal value of solutions
of calcium chloride upon bacteria coli com-
munis, made by M. L. Trowbridge, indicate

that a solution of 2 per cent, of chloride of

calcium inhibits the growth of bacterial life

within a period of three to four hours.
Higher strengths up to 15 to 20 per cent.

destroy all bacterial life in from ten to fif-

teen minutes.
When calcium chloride is put upon roads

for the purpose of laying dust, whether in

solution or in the granulated form, it soon
takes up moisture from the air or gives up
moisture to the air until it comes to a state

of equilibrium with the moisture in the air.

Under ordinary conditions of humidity in

the summer calcium chloride upon roads is

reduced by the moisture in the air to a so-

lution containing from about 15 to 40 per
cent, calcium chloride. In rainy weather
this solution is diluted considerably, but
after the rain ceases it again concentrates
with evaporation of water to the strength
mentioned above.

It is, therefore, clear that calcium chlor-

ide, when used upon roads in sufficient

amounts to lay the dust, exists as a solu-

tion containing a sufficient amount of cal-

cium chloride to be fatal to all bacterial

life.

Actual tests upon roads treated with cal-

cium chloride and roads in the same vicinitv

not treated with calcium chloride show that
over 98 per cent, of the bacteria present in

the road surfaces are destroyed by the cal-

cium chloride dust treatment. In fact, a
road properly treated with calcium chloride
and protected from additional contamina-
tion will become absolutely sterile.

Since the dust from roads and city streets
is acknowledged to be the most common
means of spreading contagious diseases, the
calcium chloride treatment for laying dust
not only contributes to the general com-
fort, but to a great extent, not yet fully
appreciated, to the general public health.

Books on Sewage Lifting Apparatus.

"The Priestman Ejector System" and
"Progress in Sewage Treatment, No. 7,"

have just been issued by Merritt & Co.,

Camden, N. J., and deal mainly with the
Priestman ejector system and the subject
of sewage pumping. "The Priestman Eject-
or System" contains 14 pages and takes up
first the various applications of the Priest-

man hydro-pneumatic ejector. These ap-
plications are discussed at further length
after a page devoted to a description of
how a Priestman ejector operates, attention
being directed to the absence of moving
parts in contact with the sewage and how
the compressed air is made to work expan-
sively for discharging sewage. In subse-
quent pages the various advantages of this

type of sewage pumping apparatus are
given, and also details regarding its con-
struction. Standard dimensions of the hori-

zontal type are not included since the de-

sign and installation of horizontal ejectors

depends upon local conditions. Ejectors of

this type are used where the amount of head
room available is very limited. The last

two pages comprise data sheets which out-

line the figures which are necessary for

proper recommendation of the ejector sys-

tems in basements of deep buildings or for

city pumping stations.

The second publication, "Progress in

Sewage Treatment No. 7," is a technical

paper, 18 pages of which are devoted to

articles, 3 to editorial matter and 3 to ad-

vertisements. The leading article is from
a report by Mr. Geo. T. Hammond, M. Am.
Soc. C. E., and is entitled "Automatic Sew-
age Lifting Station Equipment." It ana-

lyzes the various advantages of the cen-

trifugal pump and the compressed air

ejector.

Following Mr. Hammond's article, some
6 pages are devoted to an article on pneu-
matic ejectors abstracted from the Sur-

veyor, London, and another describing the

sewage ejectors at the Pennsylvania sta-

tion, New York.

In the editorial section a page is devoted

to the water waste at Memphis by flush

tanks, and another to the subject of Mr.

Hammond's paper. Particular reference is

made to the table of efficiency of com-
pressed air in ejectors and a note is given

covering the equations for adiabatic air

compression.
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Hit- Dolarwaj Bltrnntinnii Surface Concrete

hifw—rt.
Road authoi rally recognize that

if durability is desired it is a mistake to

lay a pavement without a concrete founda-
tion. The only reason Cor not using such a

foundation in the past on all pavements has

the matter of cost. The Introduction
• if a pavement known as the Dolarway pave-

ment has now made it possible to construct

a highway with a concrete foundation al a

of a little over a dollar per suuare

yard.

After several years' experience with Dol-

arway pavement at Ann Arbor. Midi., dur-

i ii i-r which time about 100.000 square yards
were laid, the authorities are enthusiastic

and declare it to be the most satisfactory

and economical pavement they have ever

used.

trols the Dolarway pavement and is now
making arrangements with local contractors
tn lay this form of pavement in various
parts of this country and Canada. Consid-

erable of the territory has been already al-

lotted, as the proposition, owing to the low

cost of the pavement, is a most attractive

one from the contractor's standpoint.

Engineers, contractors or city authorities

interested in this proposition may obtain
further information from the Dolarway
Paving Company, either at their New York
office. 95 Liberty street, or their western
office, 510 Title and Trust building, Chicago.

A Gas Eng-ine Water Works Pumping Plant.

The high economy of the ga< engine
driven power pump is generally known, and
interesting data on results obtained with

this type of pumping equipment are fre-

ONE OF THE METHODS OF APPLYING AND SPREADING DOLARWAY BITUMEN
ON CONCRETE BASE.

The construction consists of from five to

six inches of Portland cement concrete pro-

vided with the necessary expansion joints.

The surface is then treated with adhesi. e

Dolarway bitumen and with coarse sand or

fine gravel or screenings. This seals the

concrete, prevents cracking and chipping
and produces a wearing surface which is

clean, noiseless, reilient and similar in ap-
pearance to other forms of bituminous
pavement. From the fact that rfo machin-
ery is necessary for the construction of the
Dolarway pavement and from the further
fact that it is constructed almost entirelv

out of local materials, with little or no
skilled labor required, this proposition is an
unusually economical one.

The Dolarway Company owns and eon-

quently brought to attention. The results

obtained in the plant of tne Belle\ue water
works. Bellevue, Ohio, are of particular in-

terest, a saving of 75 per cent, having been
shown in the plant by the installation of

this type of equipment. This includes the

cost of fuel only; if the other items, such
a^ maintenance. attendance, etc., were
taken into consideration, even greater in-

creases in economy would probably be

shown.
In this city an average of between 600,-

000 and 800,000 gallons of water, against a
normal pressure of about 42 pounds and a

fire pressure of 110 pounds, is pumped in 24

hours. The stand pipe is cut out in case

of fire and the pressure is taken direct from
the pump.
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The original equipment, which lias been in

service several years, consisted of e recip-

rocating steam pump. About a yeai

this equipment was replaced by a double-

acting triplex power pump, made by the

Goulds Manufacturing Company, Seneca
Falls, N. Y., and a natural uas engine, made
by the Bruce-Macbeth Engine Company,
Cleveland, Ohio. The pump lias 9 in. cylin-

ders and the engine is rated at 55 horse-

power.
Bellevue is located in the natural gas belt

and they obtained gas for fuel under the

boiler for the old steam pump equipment at

a cost of 15c per thousand feet. The gas
for the engine now used costs them 30c per

thousand feet.

During the month of August, 1910. with

Ing for a number of years the efficiency ol

i in- Stewarl sewer cleaning machine, using
fur purposes of introduction a rental prop-
osition, which allowed of the rental fee be-

ing applied upon the purchase price, dur-
ing this time the machine has been used in

more than one hundred cities.

The Stewart patent sewer cleaning ma-
chine is of the drag type, consisting of a

set of buckets semi-circular and cone shaoe.

having the large end open. Heavy iron rod
form a guard which prevents the bucket
from dragging on the bottom of the sewer
and catching on high or rough joints. The
bucket is operated with a cable attached to

each end and a windlass at each manhole.
A bucket of a smaller size than the diameter
of the sewer is first drawn into the sewer

ENGINE TYPE STEWART SEWER CLEANING MACHINE

the steam pump they pumped 20,000,000 gal-

lons at a fuel cost for gas under the boilers

of $128.

During the month of August, 1911, witli

the new power pump equipment they
pumped 21,000,000 gallons at a fuel cost for

gas supplied to the engine of $31.

During a test of nine days the gas engine
and power pump delivered 5,900,450 gallons
of water with a gas consumption of .31,000

feet. This is equivalent to about 5 cu. ft.

of gas per 1.000 gallons, gi\ing a co>t of

3/20 of 1 pe- cent, per thousand gallons.

The Stewart Sewer Cleaning Machine.
Some practical, efficient form of sewer

cleaning device is a most essential part of
the equipment of the sewer department of
any city. This fact has been established
and proven by the experience of many cities

and towns.
W. H. Stewart, Sixteenth and Locust

streets, St. Louis. Mo., has been demonstrat-

backwards as far as possible over the dirt,

then in pullins forward, the pull coming
from the upper back corner of the bucket.

as it is hung there, forces the digging edge
to the bottom of the sewer, and as it is

drawn out it carries to the manhole not

only the bucket full of dirt, but also a con-

siderable amount of dirt which is pushed
ahead of the bucket. The airt ahead of the

bucket is taken out by shoveling it into a

pail and hoisting through the manhole.
The machine bucket can either be dumped
in the manhole and shoveled out or hoisted

to the surface and dumped.

The buckets are made of boiler steel,

about Vs of an inch thick and from 12 to

36 inches in length, with a cage of iron

from % to % of an inch in diameter, ac-

cording to size The largest size is made
to go in a manhole in sections. These are

for trunk line sewers and do not come to

the surface full.

When being drawn back into the sewer
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i distance according to the amount of

the bucket, hanging aa it does

from the upper edge of the cage, allows the

point to rise easily, and if the sediment is

\ ••!•>• hard the construction of the c;ise is

such that it will positively cut Into it and
loosen it up, because the top of the cage
touches the top of the sewer and cannot

The accompanying photograph shows a

Stewart machine. The mo-
tive power for the buckets on this machine
is a 3 to 5 h.p. air-cooled gasoline engine,

provided with special clutch connections. A
double-geared windlass ana extra frame is

provided for use in case it is desirable to

use hand power.
YV. H. Stewart also manufactures a spe-

cial hook sewer and conduit rod, which is

widely used.

Attractive Ornamental Light Standards.

The Davenport Machine and Foundry
Company, Davenport, Iowa, have a very at-

tractive line of electric light poles or

standards for streets, boulevards and
parks. A booklet issued by them contains

photographs and descriptive matter relat-

ing to twelve of their principal designs.

The standards shown are for the most
part adaptions of the classic column
forms, with ornamental bases and arms
and short column heads, supporting the

lights and globes. The height of the five-

light cluster standards shown is in most
cases 12 feet 9 inches to the top of the

center globe. Ten-inch side globes and
fourteen-inch top globes are specified in

most cases.

The Davenport Machine and Foundry-
Company also manufacture a very com-
plete line of municipal castings, such as
manhole covers and rings, catch basin
frames and grates, inlets, etc., in addition

to heavier structural shapes.

The Hetherington & Berner Brick Testing

.Machin*-.

Hetherington & Berner, Indianapolis,
Ind., have placed on the market a brick rat-

tler which is constructed strictly according
to the National Paving Brick Manufac-
turers' standard.

Owing to the indefiniteness of the specifi-

cations for a rattler, which were adopted at

the meeting in 1901, the rattlers that were
built under the said specifications did not
produce uniform results, and the matter w&
taken up by the X. P. B. M. Association and
the specifications were revised and improved
by the committee and presented to and
adopted by the National Paving Brick Man-
ufacturers' Association at its meeting- in

Louisville in February, 1911. The revised
specifications are those under which are
constructed the testing rattler built and of-

fered to municipalities and to the brick-
making trade by Hetherington & Berner.
For the abrasive charge the Hetherington

& Berner machine is supplied with spheres
of a special grade iron according to the
following composition:
Combined Carbon—Not less than 2.50 per

cent.

Graphite Carbon—Not more than 0.10 per
cent.

Silicon—Not more than 1 per cent.

Manganese—Not more than 0.50 per cent.

Phosphorus—Not more than 0.25 per cent.

Sulphur—Not more than 0.08 per cent.

An extra 200 pounds of shot is furnished
with each machine, making 500 pounds in

all supplied.

Hetherington & Berner have a special

descriptive circular giving the full specifi-

cations, directions for testing and a list of

parts for this machine.

H. W. Johns-Manville Co. in Louisville.

Owing to their fast increasing business
in Louisville, Ky., the H. W. Johns-Man-
ville Company have found it necessary to

move their offices from the Lincoln Sav-
ings Bank building to 205 Paul Jones
liuilding. These new and more spacious

quarters are much better adapted to their

requirements.
The office will be in charge of Mr. J. R.

Chowning, who is well known throughout
that section, having traveled in that sec-

tion from the Milwaukee office a consid-

erable time. A complete line of J-M asbes-

tos and magnesia products, electrical sup-

plies, packings, pipe coverings, roofings,

etc., will be handled from this office.

Trade Publications.

The General Fire Extinguisher Company,
Providence, R. I., has a quarterly bulletin

known as the Automatic Sprinkler Bulletin.

This quarterly publication, devoted to the

interests of fire prevention from the stand-

point of the automatic sprinkler, contains

a great deal of detailed inrormation regard-

ing the actual operation of sprinklers in

cases where fires call them into action. The
January number carries with it digests of

the reports of the Chamber of Commerce
of Rochester, N. Y., and Boston, Mass.

C. A. P. Turner, 816 Phoenix building,

Minneapolis, Minn., has issued Bulletin 12,

giving examples of the "Mushroom" system
of reinforced concrete construction. Photo-

graphs and much detailed information are

contained in the bulletin. The wide distribu-

tion of the work can be judged from illustra-

tions in this publication showing buildings

scattered from Portland, Me., in the east, to

Portland, Ore., in the west, and from the

cities of Winnipeg, Man., and Regina, Sask.,

in the north to Melbourne, Australia, in the

south.

The American Asphaltum and Rubber
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Company. 600-617 Harvester building, Chi-

cago, 111., lias published an attractive re-

print of a short poem, "The Array i>f God
Knows Where," by Alfred Damon Runyon.
The poem is dedicate! to "our civil engi-

neers," and shows an appreciation of the

civil engineer as a pioneer in all great

works.
The J-M sectional conduit i< fully de-

scribed and very completely illustrated in

Catalog No. 112 of the H. W. Johns-Man-
ville Company, 100 William' street. New
York, N. Y. The conduit described Is man-
ufactured from a thoroughly ground and
mixed combination of stoneware clay, fire

clay and spar; and is molded in two sec-

tions, an invert and a covering, which may
be united in place by cement. The catalog

is very complete and is a very valuable ad-

dition to the files of the engineer or con-

tractor.

Bulletin No. 102 of the Busch-Sulzer
Bros.-Diesel Engine Company. St. Louis,

Mo., treats of the Diesel oil engine as ap-

plied to brewery and ice plant require-

ments. A very complete technical discus-

sion is given in addition to tables of di-

mensions, weights and power ratings of

two of their types of engine.

The Lehigh Portland Cement Company,
People's Gas building, Chicago, 111., has
a new form of publication, which is in fact

a small magazine devoted to Lehigh ce-

ment and the dealers who distribute it.

"Lee-Hi," the new addition to their adver-

tising force, receives an introduction in

the first issue of their new publication.

The following are some of the articles in

the current number of "Lubrication," a

quarterly publication of The Texas Com-
pany, New York: "Losses Caused by In-

adequate Filtering Systems," "Conditions
Where Lubrication Has Been Impossible,"

"Practical Troubles Remedied," "An Un-
usual Condition in Hydraulic Pump Work. '

The Thomas "Acme'* air-cooling: and
purifying system is described in two
pamphlets published by Thomas & Smith.
116-118 North Carpenter street, Chicago, 111.

The January Bulletin of the Universal
Portland Cement Company, 72 West Adams
street, Chicago, 111., contains among other
matters of interest illustrated descriptions

of concrete piles for foundations, a county
bridge of concrete, concrete building con-
struction and concrete pavement construc-
tion.

The Goulds Manufacturing Company, '31

West Fall street, Seneca Falls. N. Y., has
for distribution three bulletins: No. 107.

"Deep Well Triplex Pumps"; No. 108,

"Deep Well Working Heads," and No. 109,

"Pumps for Special Service."

kinds of material, the council has ratified
the ilioi. f bltulithic manufactured by
the Warren Brothers Company, 59 Temple
place, Huston. Mass., for use in the paving
of Kearney avenue.

MACHINERY.

Quitman, Ga.—The purcha-e of road ma-
chinery and a gasoline traction engine is

contemplated by the county commissioners
of Brooks county.
Dana, Ind.—Special—H. L. Fillinger de-

sires information regarding ditching ma-
chines for digging tile ditches.
Laurenburg, N. C—Special—Moxey L.

John desires to purchase a transit for city
work.

Cleveland, O.—The purchase of automo-
bile trucks for hauling trains of garbage
wagons is contemplated. W. J. Springborn
is director of public service.

MISCELLANEOUS.

The MacArthur Concrete Pile and Foun-
dation Company, 11 Pine street. New York,
have been recently awarded the following
Pedestal concrete pile contracts: Founda-
tions for a manufacturing building, Sagi-
naw, Mich., for Hammona-Standish; archi-
tects, Coles & Mutcheller, Saginaw. Foun-
dations for a warehouse buildlner at Hamil-
ton, Ont., for Oliver Chilled Plow Works,
ltd., of Canada. Prack & Perrine are the
architects. The third contract is for a
foundation for a three-quarter-million-dol-
lar court house for Fulton county, At-
lanta, Ga. Over 1,200 Pedestal piles are
being driven. A. TenEyck Brown and Mor-
gan & Dillon are the architects.

Trade Notes.

ASPHALT.
Kearney. Neb.—After considerable dis-

cussion relative to the merits of different

Patents Concerning Apparatus for Preparing

and Handling Concrete and Concrete

Materials.

893, 16S. Cement Spreading Machine.
Isaac Hewitt, Victoria, B. C. Canada.

928,858. Concrete Holding and Carrying
Device. Arthur N. Doud, North Stockholm,
N. Y.

932,746. Cart for Distributing Concrete,

Etc. Nils F. Ambersen, Newton, Mass.
934,092. Bucket for Concrete Building

Material. Nicholas C. Newer, Buffalo, N. Y.

951,754. Method of Handling Plastic Ma-
terial. Josiah W. Buzzell, E. Orange, N. J.,

and Wm. H. Larking, Jr., Laporte, Ind.

957,565. Apparatus for Separating Gravel
from Sand, Etc. Carsten E. Fergusen and
Wm. Idstrow, New Orleans, La.

968,928. Sand and Gravel Separator. Her-
bert A. Frankenstein and Frank H. Amos,
South Bend, Ind. _ ^

972,792. Mortar Feeding Device. Chas.

E. Allred, Oakland, Cal.
978,693. Apparatus for Washing Sand

and Like Material. Seth A. Capron, West-
field, Mass.

989,263. Gravel Loader and Excavator.
Fred Hallowell, Orleans, Ind.

990,194. Loader for Concrete Mixers. Jas.

DuShane, South Bend, Ind.

991,450. Concrete Conveyor and Distrib-

uter. Geo. Mingo, Cedar Rapids, Iowa.
991,814. Apparatus for Mixing and Ap-

plying Plastic or Adhesive Materials. Carl

E. Akeley, Chicago, 111.

992,724. Concrete Bucket. Willard D.

Lockwood, Schenectady, N. Y.

1,004,663. Rock Crusher. John M. Lan-
drum, East Lake, Ala.

1 005,138. Bucket for Transporting Plas-

tic Material. Chas. L. Bartlett, Cedar Rap-
ids Iowa.

1,005,516. Furnace for Drying Sand and
Crushed Stone. Wm. D. Craven, Jr., Ridley
Park, Pa.
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KOADS AND PAVEMENTS.
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township.
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BIDS REQUESTED.
Atlanta. Ga.—February 5, 3 p. m. Street

improvement work during 1912 as follows:
1. Furnishing and setting granite curbing.

- and setting concrete curb-
ing. 3. Furnishing and laying tile side-
walks. 4. Furnishing and laying sheet ce-
ment sidewalks. 5. Furnishing and lay-
ing brick sidewalks. 6. Furnishing gravel.
7. Furnishing brick for repair work. 8.
Furnishing stone and crushed stone for
macadam. 9. Furnishing cement for street
department. R. M. Clayton, chief of con-
struction.
Rome. Ga.—February 14. Paving First

street between Third and Second avenues,
and Third avenue betwen Broad and East
First. Board of Public Works.
Lawrenceburg, Ind.—February

Constructing road in Jackson
William S. P'agely, auditor.

Logansport, Ind.—February 6.

Constructing macadam road in Tipton town-
ship. J. w. Wallace, auditor.

Madison, Ind.—February 6, 1 p. m. Con-
structing macadamized road in Madison
township. A. M. Hass, auditor.

M'.-nticello, Ind.—February 6, 12 m. Con-
structing stone roads in Big Creek town-
ship. A. B. Fisher, auditor.

Rensselaer. Ind.—February 6, 3 p. m. Con-
structing macadam road in Wheatfield town-
ship. Joseph P. Hammond, auditor.

Williamsport, Ind.—February 5. Con-
structing gravel roads in Steuben and Jor-
dan townships. E. H. Moffitt. auditor.
Winamac, Ind.—February 6. 12 m. Con-

structing highway. W. E. Munchenburg,
auditor.

Decatur, Ind.—February 5, 10 a. m. Con-
structing 5 macadam roads. H. S. Michaud,
auditor.

Vincennes. Ind.—February 6, 2 p. m. Con-
structing gravel road in Vigo. Vincennes
and Busseron townships. John C. Scott,
auditor.

Topeka, Kas.—February 19. Furnishing
a road roller and grader. Board of County
Commissioners.

Tompkinsville. Ky.—March 8. Construct-
ing 4 miles of pike. Certified check. $200.
C L. Bradshaw, chairman Board of Road
Commissioners.
Winona. Minn-—April 9. Constructing

21 miles of macadam road. Jos. Winczew-
ski. county auditor.

Steubenville, O.—February 15. 12 m.
Grading, macadamizing and draining- the
Smithfield and Hopedale road under the fol-
lowing sections: Section 1. 10,283
section 2, 9,735 feet; section 3. 984 feet.
Certified check. $500 on each bid. Hov. ard
M. Bell, chairman road commissioners
Jonesboro, Tenn.—February 15. Con-

structing portion of the Memphis-Bristol
highway. Engineer Huffaker, Jonesboro,
Tenn.

Racine. Wis.—February 3. Constructing
10,900 sq. yds. pavement. 2.221 lineal ft.

concrete gutter and 2.723 lineal ft. concrete
curb and gutter. P. Connolly, city engineer.

CONTRACTS AWARDED.
Lodi, Cal.—Paving Sacramento, Pine and

Elm streets, to the Ransome-Crunney Co.,
$35,672.
Los Angeles, Cal.—Paving Wilshire boule-

vard, to the Barber Asphalt Co., $227,109.
Monterey, Cal.—Paving Pine street, to the

P. A. Work Co., $13,300.
Hartford, Conn.—Paving Albany avenue

and Scarborough street, to the Hartford
Paving and Construction Co., Hartford,
Conn., $17,849.

Chicago, 111.—The following paving con-
tracts have been awarded: Indiana street,
with granite, to James A. Sackley & Co.,
Chamber of Commerce, Chicago, 111., $30,-
786; Western avenue, with brick, to the
Calumet Coal & Teaming Co.. 2946 East 95th
street, Chicago; Lawndale avenue, with
brick, to the Citizens' Construction Co.. 133
West Washington street, Chicago, $27,417;
West 59th street, with brick, to the Calu-
met Coal and Teaming Co.. $34,858; 56th
street, with brick, to the Rennaker Con-
struction Co., 9 South La Salle street. $14,-
000; 43d avenue, with brick, to the Citizens'
Construction Co., $10,333; Exchange avenue,
with macadam, $48,572, and Charles street.
with macadam, $29,194, to Farr Bros.. 356
West 111th street, Chicago; Avenue N, to
the Illinois Improvement and Ballast Co.,
72 West Adams street, $17,029; alleys in
Arlington place, with brick, to the Central
Paving Co., 179 West Washington street,
$4,832; alleys in Washington boulevard,
with brick, to James A. Saxley Co., $1,860;
alleys, Wilson avenue, etc., with brick, to
the Central Paving Co., $2,985.
Rockford, 111.—Paving North Water

street with brick, to A. E. Rutledge, $9,000.
Benton, Ind.—Constructing the Pitscick

road, to Nicoson & Pierce, Alexander, Ind.,
$10,832.

Fowler, Ind.—Constructing the Schnider
road and a series of streets, to George Mat-
thews, $7,157.

Louisville, Ky.—Constructing the Bards-
town road, to the American Standard As-
phalt Co., Louisville, Ky.

Louisville, Ky.—Paving Spratt street, to
B. W. Gosnell, $13,200.
New Orleans, La.—The following paving

contract has been awarded : Burgundy
street, to Thomas Egan, $55,283.

Minneapolis, Minn.—Furnishing 175,000
yards of creosoted wood block for paving,
to A. W. Van Hassten.
Maplewood, Mo—The following paving

contracts have been awarded: Manchester
road, to the E. A. Heman Construction Co.,
St. Louis, Mo., $21,200; constructing side-
walks, to the Graham Granitoid Co., St.

Louis, Mo., $18,183.
Lincoln. Neb.—Constructing pavements in

4 districts, to Able & Roberts, $46,600.
Ocean City, N. J.—Constructing Ocean

City boulevard, to Sutton & Corson Co..
Ocean City, N. J., $94,258; constructing Sea
Isle City road, to H. Y. Clouting, of
Beesle's Point, $24,971.

Cincinnati, O.—Constructing sections of
the Ludlow avenue viaduct, to C. H. Glan-
dorff, Thomas P. Strack and the Kirchner
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Construction Co., Cincinnati, O. Contract
price, $259,586.

Cincinnati, O.—Constructing asphalt pave-
ment mi Hackberry street, to Eienkel & Sul-
livan. $13,707 ; paving Moorman avenue with
asphalt, to the same, $6,035.

Cincinnati, O.—Constructing the Shady
Lane road, to Van Camp Bros., Nevvtonville,
O., $18,14:!.

Dayton, O.—Constructing brick pavement
and storm sewers in Burkhart avenue, to
B. M. Gebhart, $41,605; paving Rubicon
street, to Warren Bros. Co., Boston, Mass ,

$1,217; constructing: sidewalks and grading
Huffman avenue, to A. J. Kammer, $1,150.

l'indlay, O.—Constructing 3% miles of
stone road, to Chas. Edgington, McComb,
O., $18,195.

Toledo, O.—Constructing municipal as-
phalt plant, to the East Iron Machine Co.,
Lima. O., $9,000.
Youngstown, O.—The following street

contracts have been awarded: Grading
Plum street, to James Cumisky, $900; pav-
ing Glenhaven street, to Miller Bros.,
$4,073; paving Grace avenue, to Miller
Bros., $6,952; paving Walnut street, to
Charles Harris, $12,629.

Portland, Ore.—Paving Raleigh street, to
the Warren Construction Co.. $52,000.

Portland, Ore.—Resurfacing Sandy boule-
vard, to the Oregon Independent Paving Co.,
$192,000.
Greensburg, Pa.—The following road

contracts have been awarded: The Puck-
ety Creek road, to Reinhardt Bros., East
Liverpool, O., $42,018; Perrysville road, to
the Duster Contracting Co., of Tarentum,
Pa., $48,897.

Wilkesbarre, Pa.—Constructing roads in
Luzerne county have been awarded as fol-
lows: Section 1, to B. G. Coon. Dorrance-
town, at $55,450; section 2, to E. P. Post,
Wilkesbarre, at $60,417; section 3. to Her-
rick Construction Co., at $40,695; section 4,

to Freeland Construction Co., Freeland, at
$82,416.

Dallas, Tex.—Paving Collett avenue and
East Side avenue with asphalt macadam, to
the Standard Engineering and Construction
Co., Dallas, Tex.

Seattle, Wash.—Paving 26th avenue, to
Becker & Walker, $15,207.
Kenosha, Wis.—Constructing 9,500 sq.

yds. of vitrified brick pavement, to the
White Construction Co., Majestic building,
Milwaukee, Wis., $18,000.
Edmonton, Alta., Can.—The Bitulithic

Paving and Contract Co., of Winnipeg, has
been given the contract for constructing
75,000 sq. yds. of bitulithic pavement dur-
ing 1912, and the National Paving and Con-
tracting Co., of Winnipeg, has been awarded
contracts for 25,000 sq. yds. of asphalt pav-
ing during 1912. A. J. Lagorell, city engi-
neer.

CONTEMPLATED WORK.
Little Rock, Ark.—The paving of West

23d street, to cost about $45,000, is contem-
plated. W. S. Reichardt, engineer.
San Diego, Cal.—A $1,250,000 bond issue

for 450 miles of highway and boulevard has
been voted.
Stamford, Conn.—A $50,000 bond issue for

the paving of West Main street and Elm
street has been authorized.
Quitman, Ga.—The purchase of road ma-

chinery and a gasoline traction engine is
contemplated. The county commissioners
of Brooks county.

Sylvester, Ga.—A $20,000 bond issue for
road improvement has been voted.

Centralia, 111.—The paving of about 8
miles of street is contemplated. L. F.
Trainor, city engineer.

Chicago, 111.—The construction of a creo-
soted block manufacturing plant to cost
about $60,000 is contemplated. L E. Mc-
Gann, commissioner of public works.

Kankakee, 111.—The paving of West
Court street with vitrified brick, to cost
about $21,000, is contemplated.

Mattoon, 111.—-The paving of about twenty
miles of roadway in Mattoon township with
brick is contemplated. Estimated cost
about $140,000.

Moline, 111.—The paving of 23d avenue
with brick, to cost $37,840; 14th avenue
with asphalt, to cost $17,322, and 13th
street, to cost $4,584, is contemplated.

Peoria, III.—The paving of Linn street, to
cost about $20,000, and the paving of
Spring street, to cost about $11,000, is con-
templated.
Rockford, 111.—The paving of East State

and Charles streets, estimated cost $44,790,
is contemplated.
Waukegan, 111.—Paving construction as

follows is contemplated: Steele Court and
Corey avenue, estimated cost $15,900; Lawn
Court with macadam, $1,006; Gillette ave-
nue with brick, estimated cost $9,789.
Bourbon, Ind.—The construction of about

two miles of 28-foot brick roadway is con-
templated for 1912. V. C. Keller, president
board of trustees.

Elkhart, Ind.—The paving of about two
miles of street, to cost about $65,000, is
contemplated.
Davenport, la.—Proposals for the city

paving during 1912 will probably be asked
by the Board of Public Works on Feb. 6.

Webster City, la.—The construction of 20
blocks of concrete asphaltic concrete or
brick pavement is contemplated.

Murray, Ky.—The county court has ap-
propriated $10,000 for the construction of
the Jefferson Davis highway.
Kalamazoo, Mich.—The paving of a num-

ber of streets with macadam, estimated cost
$80,000, is contemplated. H. A. Johnston,
engineer.
Menominee, Mich.—Road improvements to

cost about $100,000 are contemplated by
Menominee county.
Owosso, Mich.—A $15,000 bond issue for

paving construction has been voted.
Fulton, Mo.—A $100,000 bond issue for

the construction of permanent roads has
been voted.
Wentworth, Mo.—The construction of a

13-mile gravel road to connect Wentworth
and Diamond, Mo., is contemplated.
Avon, N. Y.—An $18,000 bond issue for

street improvement has been voted.
Canal Dover, O.—The paving of a number

of streets, to cost about $32,000, is contem-
plated.

Canton, O.—The paving of West 9th
street and Lynch street, to cost about $19,-
000, is contemplated. Phil H. Webber, city
engineer.

Cincinnati, O.—A $203,500 bond issue for
paying the city portion of the street and
alley improvement has been voted.
New Philadelphia, O—Constructing two

miles of roadway, to cost about $13,000, is

contemplated. County commissioners of
Tuscarawas county.

Portland, Ore.—The establishment of a
municipal street repair plant is contem-
plated.

Blountville, Tenn.—A $200,000 bond issue
for road construction has been voted bv
Sullivan county.

Gallatin, Tenn.—A $200,000 bond issue for
the construction of roads has been voted.

Knoxville, Tenn.—A $15,000 bond issue for
paving construction has been sold.
Beaumont, Tex.—A $60,000 bond issue for

paving improvements and a $60,000 bond
issue for park extension have been voted.
Comanche, Tex.—A $1,600,000 bond issue

for the construction of roads and bridges in
the county has been voted.

Lufkin, Tex.—Road improvements to cost
about $200,000 are contemplated.
Mexia, Tex.—A $150,000 bond issue for

road construction has been voted.
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|fld i . x.—The construction of sam-
ple stretches of highway tor educational
purposes is contemplated.

Palestine. Tex —A $150,000 bond issue for

road construction has been sold.

Sherman. Tex.—A $400,000 bond issue for

road construction has been voted.
Tehuacana. Tex.—A $150,000 bond issue

for the construction of roads in Limestone
county has been voted.

Victoria, Tex.—A $200,000 bond i~*ue for

road improvements has been voted.
Barton Heights, Va.—A $20,000 bond issue

for water works construction and sewerage
and paving improvements has been voted.

Lynchburg:, Va.—A $550,000 bond issue
for street improvement and sewer construc-
tion has been voted.
Richmond, Va —The construction of a

boulevard to Riverside Park to cost about
$12,000 is contemplated. Chas. B. Boiling,
city engineer.

Bellingham, Wash.—The paving of Me-
ridian street to cost about $60,000 is con-
templated.

Everett, Wash.—The construction of a
boulevard to Mukilteo, a distance of three
miles, is contemplated.

Milwaukee, Wis.—Street paving to the
amount of $2,397,450 i* contemplated as fol-

lows: Asphalt. 1,000,000 sq. yds., estimated
at $1,500,000; stone block, 50,000 sq. yds.,
estimated at $175,000; macadam. 10,000 sq.

yds., estimated at $10,000. Harry E.
Briggs. commissioner of public works.
Woodstock, Wis.—A $25,000 bond issue

for paving construction has been voted.

SEWERS.

BIDS REQUESTED.
Pine Bluff, Ark.—Feb. 17, 3 p. m. Con-

structing sanitary sewers in District No. la.

Certified check, $300. William J. Parks.
Citizens Bank building, engineer ; T. A. Wil-
son, president commissioners.

Atlanta, Ga.—Feb. 5, 3 p. m. Sewer con-
struction during 1912 as follows: 1, con-
structing eastern section sewer: 2. con-
structing; western section sewer; 3, furnish-
ing vitrified sewer pipe; 4. furnishing cast-
inns for sewer; 5, furnishing cement for

rs. R. M. Clayton, chief of construc-
tion.
Mattoon. 111.—Mch. 1. Constructing vitri-

fied pipe sewers. C. L. James, city engineer.
Hannibal, Mo.—Feb. 29. 12 m. Sewer con-

struction as follows: Estimated cost of
work, $37,000; 10,000 ft. of 6-in.. 6,000 ft. of
7-in.. 3.000 ft. of 8-in , 500 ft. of 12-in. pipe,
1,200 ft. of 6x8 concrete box. 1.300 ft. of
6x6 concrete box, 1,100 ft. of 6x4 concrete
box and 500 ft. of 2^x2% concrete box. No
excavation or fill on concrete rart, shallow
excavation on vitrified pipe. B. F. Smiley,
City engineer.

Watervliet, X. Y.-—Feb. 14, 2 p. m. Sewer
construction as follows: 80,000 cu. yds
of earth excavation; concrete overflow and
outlet works. 9,100 ft. concrete conduit from
3 ft. to 8 ft. 6 in. in diameter: 1.000 ft. of
terra cotta sewer pipe. Certified check. 5

per cent. John D. Brown, president sewer
commission; Solomen, Norcross & Keif, At-
lanta. Ga.. engineers
Madi-on. S. D.—Feb. 15, 8 p. m. Con-

structing sewage disposal works as follows:
Settling: tank, contact and filter beds: 5,000
lbs. structural steel, 175 cu. yds. reinforced
concrete, 1,500 ft. 4-ft. to 18-inch drain tile,

1.000 ft. 6-in. to 10-in. gutter pipe. 200 lin.

ft. 18-in. double strength sewer pipe. Cer-
tified check. $500. George H. Waskey,
mayor: William Rae, city auditor.

Mitchell. S. D.—Feb. 5, 8 p. m. Sewer
con ; truction as follows: Branch R. 1.292
ft. 8-in. pipe, 4 manholes: Branch R, 1.065
ft. 8-in. pipe, 3 manholes: Branch T. 1,690

ft. 8-in. pipe, 4 manholes. Certified check.
5 per cent, on each bid. M. H. Jenson, city
auditor,

CONTRACTS AWARDED.
Mobile, Ala.—Constructing concrete storm

sewers in the tenth paving district, to Sul-
livan, Long and Hagerty. Bessemer. Ala.
San Francisco, Cal.—Construction Section

C of the Ingleside outlet sewer, to the Con-
tra Costa Construction Company, San Fran-
cisco, Cal.. $60,500.
Denver, Colo.—Constructing sewers in

sub-District No. 14, to the Denver and Pueb-
lo Construction Co., Denver, Colo.. $50,732.

Hartford, Conn.—Constructing sewers as
follows: 2,700 ft. in Scarborough street
and 2,300 ft. in Albany avenue, to the Hart-
ford Paving & Construction Co.. Hartford,
Conn.

Unadilla, Ga.—Constructing sewers and a
water works system, to Walton & Wagner,
$22,825.
Vincennes. Ind.—The city has contracted

with the Vincennes Sewer Association for
the construction of a complete sanitary
system to be rented by the city for a period
of 25 years.

Atchison, Kan.—Constructing a sewer in
West Atchison, to Williams & Sample, Kan-
sas City, Mo., $22,560.

St. Paul, Minn.—Constructing the Snell-
ing-Edmund sewer system, to Gilbert W.
Haggert, Fargo, N. D., $39,000.
Kansas City, Mo.—Constructing tile sew-

ers in Raytown road, to T. W. Roberts,
$26,461.

St. Louis, Mo.—Constructing sewers in
Lindenwood, Sewer District No. 1. to John
S. McMahon, $19,820.
Las Cruces. N. M.—Constructing sewers

and a water works system, to Bash & Gray,
.loplin, Mo., $54,953.

Gate™. N. T.—Constructing- sewer in Otis

street, to Whitmore, Rauber & Vicinus,
Rochester, X. Y., $42,298.
Johnstown, N. Y.—Constructing a 30-in.

trunk sewer and lateral, to Chas J. Mc-
Aleer, 1307 Lafayette street, Schenectady,
N. Y.

Rochester, N. Y.—Constructing Contract
No. 3 of the intersecting sewers, to Whit-
more. Rauber & Vicinus, Rochester. N. Y.,

$261,845.
Troy, N. Y.—Constructing the Pawling

avenue intercepting sewer, to Evelind Bros.,
Waterford, N. Y., $28,323.
Dayton, O.—Paving and constructing

sewers in Burkhart avenue, to E. M. Geb-
hart, $41,605.

Springfield, O.—Constructing a Belmont
avenue sewer to Hounker & Williams, $10.-

451.
Springfield, O.—Constructing sewers in

Columbia street, to M. J. Cooney, $9,030.
Oklahoma City, Okla.—Constructing an

electrolytic sewage disposal plant, to J. A.
McMahan & F. E. Bennett, $16,582.
Waco. Tex.—Constructing extensions to

a sanitary sewer system, to H. C. Gass. In-
dependence, Kan.
North Y'akima. Wash.—The city commis-

sion has rejected the bids of Robinson &
Foster, of Spokane, and awarded the con-
struction of the West Side sewer to B. T.

Daniels, of North Yakima, Wash., $43,031.
Toppenish, Wash.—Constructing a com-

plete sewer system to cost about $50,000,
to McKim. Nevin & Co., of Puyallup, Wash.

Lethbridge, Alta, Can.—Constructing a
sewage disposal plant, to Hodson. Leader
& Goode, of Lethbridge.

CONTEMPLATED WORK.
Fort Pierce, Fla.— A. $30,000 bond issue

for sewer construction has been voted.
Lakeland, Fla.—A $75,000 bond issue for

sewer construction has been voted. C. S.

Brush, city engineer.
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Douglas, Ga.—A $10,000 bond issue for
the construction of sewers has been voted.

BCcDonougn, Ga.—The construction ot a
sewerage system to cost about $18,000 is

contemplated.
Savannah, Ga.—A $600,000 bond issue

for the construction of both storm watei
and sanitary sewers lias been voted.

Sylvester, Ga.—A $20,000 bond issue for
water works and sewer construction has
been voted.

Kellogg, Idaho.—C. H. Green, Spokane,
Wash., has prepared plans and specifica-
tions for a joint sewer system for Kellogg
and Wardner, Idaho, to cost about $44,000.
Sand Point. Idaho.—A $14,000 bond issue

for sewer construction has been voted.
Alton, 111.—C. B. Stakemiller has been

retained as the consulting engineer on the
construction of a trunk sewer in Upper
Alton.

Galesburg, 111.—Construction of a sewer
in East Main street to cost $18,000 is con-
templated. F. N. Connelly, city engineer.

Rochelle, 111.—The Aetna Engineering
Bureau, 17 N. LaSalle street, Chicago, has
prepared plans for the construction of a
sewer system to cost $90,000.

Sparta, 111.—The construction of a sew-
erage system to cost about $79,000 is con-
templated.

Evansville. Ind.—The construction of a
sewer to cost $15,000 is contemplated.

Griswold, la.—Bruce Standeven & Co.,
Omaha, Neb., have been retained to prepare
plans for a complete sewerage system.
Mason City, la.—The city has been in-

structed by the Iowa state board of health
to construct a sewage disposal plant.
Ottumwa, la.—The extension of the West

End trunk sewer to cost about $66,000 is
contemplated. John C. Brady, engineer.
Sioux City, la.—-The construction of

storm water sewers are contemplated.
Wardner, la.—The construction of sewers

to cost about $20,000 is contemplated.
Columbus, Kan.—A $14,000 bond issue

for sewer construction has been voted.
Lawrence, Kan.—The construction of

storm sewers to cost about $17,300 is con-
templated.
McPherson, Kan.—H. A. Rowland, city

engineer, has been instructed to prepare
plans for the construction of sanitary
sewers.
Mulvane, Kan.—The construction of a

sanitary sewer system to cost about $10,-
000 is contemplated.
Wabena. Minn.—John Wilson, consulting

engineer, Duluth, Minn., has prepared plans
for a complete sewer system to cost about
$23,000.
Newark, N. J.—Rudolph Hering and

John H. Gregory, 170 Broadway, New York
City, have been retained to prepare plans
for the construction of a sewage disposal
plant for Orange and Montclair.

Middleport, N. Y.—Plans for a sewer sys-
tem to cost about $55,000 are being pre-
pared by Engineer Hopkins, Buffalo, N. Y.

Scarsdale. N. Y.—The installation of a
sewerage system to cost about $125,000 is
contemplated.
Athens, O.—A $10,500 bond issue for

storm water sewer construction has been
voted.

Cincinnati, O.—Sewer construction to
cost about $95,000 is contemplated. J. J.
Wenner, clerk department of public ser-
vice.

Sallisaw, Okla.—Winters and Dove, Fort
Smith, Ark., have been retained to prepare
plans for a sanitary sewer system and sew-
erage disposal plant. A $45,000 bond issue
has been sold.

Portland, Ore.—City Engineer Hurlburt
has completed plans for an intercepting
sewer to extend from Marquam Gulch to
Nicolai street. Estimated cost, $500,000.

Everson, Pa.—A $15,000 bond issue for
sewer construction has been sold.

Williamsport, Pa.—Plans are being pre-
pared for a new disposal plant for the War-
ren State Asylum to cost about $45,000.
Beaumont, Tex.—A $30,000 bond issue for

sewer construction has been voted.
Warwood, W. Va —H. J. Watson. Wheel-

ing, W. Va., has prepared plans for the
construction of a sewerage system to cost
$15,000.
Cowley, Wyo.—A $25,000 bond issue for

water works and sewer improvements has
been voted.
Barton Heights, Va.—A $20,000 bond is-

sue for water works construction and sew-
erage and paving improvements has been
voted.
Lynchburg, Va.—A $550,000 bond issue

for street improvement and sewer construc-
tion has been voted.

WATER WORKS.

BIDS REQUESTED.
Stillwater, Minn.-—Feb. 15, 3 p. m. Con-

structing steel standpipe. Louis W. Clark,
engineer of board of water commissioners.
Manhasset, L. I., N. Y.—Feb. 15. 8 p. m.

Water works construction as follows: Two
8-in. driven wells; brick pumping station;
three sets of fuel oil engines, triplex pumps
and accessories; oil tanks; water tower and
foundation; 21 miles of cast iron pipe; 4 to
10-in; laying the same; 170 hydrants, valves
and specials. Certified check, $8,000. John-
son & Fuller, 115 Nassau street. New York
City, engineers; Daniel S. Wooley, chair-
man board of water commissioners of Man-
hasset-Lakeville water district.

Twist, Wash.—Feb 15. Constructing
water works system costing about $12,000.
Town clerk.
Cumberland, Wis.—Feb. 27. 12 m. Con-

structing 4-in. water main. A. F. Wright,
city clerk.

CONTRACTS AWARDED.
Exeter, Cal.—Constructing water works

system complete, to C. E. Vincent. Oak-
land, Cal., $31,592.

. Fullerton, Cal.-—Constructing a reservoir,
to C. E. Burker, Fullerton, Cal.
Alamosa, Colo. — Constructing water

works improvements to cost about $10,000,
to Marshall Bros.

Pueblo, Colo.—Constructing a concrete
reservoir, to B. R. Gibbons, Pueblo. Colo.

Tallahassee. Fla.—Furnishing cast iron
pipe for water works extension, to the Cen-
tral Foundry Co., 90 West street. New York
City.

Jessup, Ga.—Constructing water works
system complete, to B. F. Roberts. Macon,
Ga.. about $30,000.

Unadilla, Ga.—Constructing sewers and
a water works system, to Walton & Wag-
ner, $22,825.

Lewiston, Idaho.—The laying of new
water mains to cost about $6,000 is contem-
plated.
Tremont. 111.—Con -tructing water main

extension, to A. D. Thompson, Peoria, 111.,

$8,327.
Audubon, la.—Constructing deep well at

the city water works, to J. P. Keller Arte-
sian Well Co., of Chicago, 111.

Waterville, Kan — Constructing water
works and electric lighting system, to the
Des Moines Bridge and Iron Co., of Des
Moines, la., $27,976.

Loreauville, La. — Constructing water
works system complete, to the General Con-
tract Co., New Orleans, La.

Boston, Mass.—Laying water pipe in
Draper and Regent road, to Daniel K.
Lynch, $1,051.
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m.i',. mi>. m onstructing water
works extensions, to B. A Heldenreichs .v

Manhattan. Mont Constructing water
works system, to E. Lindstrom, Billings,
Mont, $-5,000.
Las Cruces, N. M.—Constructing water

works and sewerage system, i" Bash &
Gray, of Joplin, Mo.

rtotte, N. C Constructing pumping
station for municipal water plant, to J. W.
Haas, Charlotte, N. C $20,000.

Euclid. O.—Constructing water main in

Lake road, to Wilhelmi & Smith. 1329 Cove
avenue. Lakewood, O., $30,319.

Olustee, Okla.—Constructing water works
system, to E. B. Lundsen, Oklahoma City,
Okla.

Portland, Ore. — The following water
works improvements contracts have been
awarded: 3,800 tons of east iron pipe, to
the Oregon Iron and Steel Co.. Sherlock
building, Portland, Ore., $117,900; 8,200
tons cast iron pipe, to the U. S. Cast Iron
Pipe and Foundry Co., 71 Broadway. Xew
York. $255,270; 500 tons cast iron pipe, to
Smith and Watson Iron Works, 412 Tenth
street. Portland, Ore., $24,500.
Columbia. S. C. — Constructing water

works and sewer mains, to the Columbia
Concrete Co., $5,300.
Elma. Wash. — Constructing- pumping

plant and distribution system, to Welton,
Kibbe and Cochran, Portland, Ore., $14,806.

Seattle, Wash. — Constructing- water
mains and sewers in Dearborn street, to
C. J. McHuth. Third avenue, North, Seat-
tle. Wash., $36,888.
Tacoma, Wash.—Laying water mains, to

Tony Fermo & John Cheva, $1,125.
Wacato, Wash. — Constructing water

works plant complete, to the Fairbanks,
Morse & Co., $7,497.

Kimball, W. Va.—Constructing water
works system and electric light plant, to
the Russell Co., Dayton, O, about $50,000.

CONTEMPLATED WORK.

Montgomery, Ala.—Water works im-
provements to cost about $20,000 are con-
templated.
Madison. Fla.—A $30,000 bond issue for

the purchase of the water works system
and electric light plant has been voted.

Bainbridge, Ga.—A $10,000 bond issue for
the installation of a water works system
has been voted.

Sylvester, Ga.—A $20,000 bond issue for
water works and sewer construction has
been voted.

Salmon, Idaho.—A $50,000 bond issue for
the purchase and improvement of the water
works system has been voted.
Georgetown, 111.—The installation of a

water works system complete to cost about
$10,000 is contemplated. H. O. Cook, city
clerk.
Montgomery, 111.—The installation of a

water works plant to cost about $50,000 is

contemplated.
Tampico, 111.—Plans for a water works

system to cost about $16,000 have been
completed.

Owensville, Ind.—The installation of a
water works system is contemplated.

Independence, Kan.—Extensive improve-
ments to the wrater works system are con-
templated. C. L. Wint, superintendent of
water works.

Wichita, Kan.—The construction of a
new water works plant, to cost about $1,-

000,000 is contemplated. Fred Ailey, su-
perintendent of water works.
Keokuk, la.—The Keokuk Water Works

Company has been incorporated by W. J.

Davis, M. L. Rogers and F. E. Robertson,
Wilmington, Del. Capital stock, $95,000.

Williamsport, Md.—The installation of a

water works Bystem to cost $25,000 is con-
templated. W. D. Byron, mayor.
Ashburnham, Mass.—Ivers Adams, Bos-

ton, Mass.. has offered to install a com-
plete water works system for the town.

Wazatah, Minn.—A $20,000 bond issue for
a water works system lias been voted.
Bozeman, Mont.—The construction of a

water works system to cost about $35,000
is contemplated.

Manhattan. Mont—A $25,000 bond issue
for water works installation has been
voted. The contract has been awarded to
E. Lindstrom, Billings, Mont.

Hastings, Neb.—A $75,000 bond issue for
the installation of a municipal water plant
has been voted.
Hudson Falls, N. Y.—A $175,000 bond is-

sue for the construction of a gravity water
works system has been voted.

Irondequoit, N. Y.—The Rochester &
Lake Ontario Water Co. has been granted a
franchise and will construct water works
improvements to cost about $100,000.

Black Mountain, N. C.—A $15,000 water
supply system is contemplated.
West Asheville, N. C.—Water works ex-

tensions to cost about $20,000 are contem-
plated. J. J. Merrimon.

Malvern, O.—An ordinance providing $18,-
500 bond issue for the construction of a
water works system has been passed.

McAlester, Okla.—A $50,000 bond issue
for water works improvement has been
voted.

Sutherlin, Ore.—A $30,000 bond issue for
the construction of a gravity water sys-
tem has been voted.
Ambridge, Pa.—The purchase of a water

works plant from the Harmony Water Co.,
at $55,000, is contemplated.

Barnesboro, Pa.—The Citizens Water Co.
will construct a small pumping station,
storage reservoir, pipe line, etc. A. B.
Crichton, Title and Trust building, Johns-
town, Pa., engineer.

Brookeville, Pa.—The city has purchased
the Brookeville Water Company plant for
$116,500.

Etna, Pa.—A $25,000 bond issue for water
works improvements has been voted.

Greencastle, Pa.—A $10,000 bond issue
for water works improvement has been
voted.

Somerset, Pa.—A charter has been grant-
ed to the Hooversville Water Co. for the
construction of a 16,000,000 gallon reser-
voir. O. P. Thomas, Johnstown, Pa., en-
gineer; Telford Lewis, president.

Chamberlain, S. D.—A $20,000 bond issue
for the installation of a pumping station
has been voted.

Lexington, Tenn.-—Richard C. Huxton, of
Memphis, Tenn., has be«n retained to pre-
pare estimates on the construction of a
water works and electric light plant, and
a sewerage system for the city.
Memphis, Tenn.—Water works extensions

to cost about $250,000 are contemplated.
Calvert, Tex.—Improvements to the water

works and electric light plant to cost about
$14,000 are contemplated by the Calvert
Water, Ice and Electric Light Co.

Decatur, Tex.—An $18,000 bond issue for
the purchase of the water works and elec-
tric light system has been voted.

Leonard, Tex.—A $10,000 bond issue for
water works construction has been voted.

Me. Vernon, Tex.—A $20,000 bond issue
for water works improvement has been
voted.

St. Albans, Vt.—A $60,000 bond issue for
water works extension has been voted.
Barton Heights, Va.—A $20,000 bond is-

sue for water works construction and sew-
erage and paving improvements has been
voted.

Seattle, Wash.—The sum of $18,700 has
been appropriated from the water fund for
the construction of mains in Dearborn
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street.
Spokane, Wash. Alexander Lindsay, su-

perintendent of water works, has prepared
plans for high pressure water mains to
cost about $200,000.

Kimball. W. Va —-A franchise has been
granted to the Russell Co.. Dayton, O., to
construct a water works system to cost
about $50,000.
Rowlesburg, \V. Va.—The construction of

a complete water works system is contem-
plated. George Hayes, town clerk.
Cowley, Wyo.—A $2 5,^00 bond issue for

water works and sewer improvements has
been voted.

Medicine Hat, Alta, Can.—Water works
extensions to cost $45,000 are contemplated.

BRIDGES.

BIDS REQUESTED.
San Luis Obispo, Cal.—Feb. 5. 10 a. m.

Constructing- steel highway bridge over the
Santa Maria river. Certified check. 10 oer
cent. F. J. Rodrigues, clerk.

St. Jacob, 111.—Feb. 10, 2 p. m. Construct-
ing three reinforced concrete bridges in
St. Jacob township. W. P. Sweeney, town
clerk.
Brownstown, Ind.—Feb. 5, 1 p. m. Con-

structing bridge in Salt Creek township.
H. W. Wacker, auditor.
Newport, Ind.—Feb. 5, 10 a. m. Con-

structing two bridges in "Vermillion coun-
ty. H. P. Payne, auditor.

Rensselaer, Ind.—Feb. 5, 2 p. m. Con-
structing four steel bridges in Kankakee
township. Joseph C. Hammond, auditor.

Rushville, Ind.—Feb. 6, 2 p. m. Con-
structing two bridges on the Rush-Han-
cock line. Jesse M. Stone, auditor Rush
county.
Winona, Minn.—April 9. Constructing

an 80-ft. steel truss birdge. O. Leland, en-
gineer.

Cincinnati, O.—Feb. 2, 12 m. Construct-
ing a bridge over the Little Miami river
under Specification No. 293. Bond. $5,000.
Albert Reinhardt, clerk board of Hamilton
county commissioners.

Portland, Ore.—Feb. 16, 4 p. m. Con-
structing a reinforced concrete viaduct over
Sullivan's gulch at Ea<=t Twenty-first street.
A. L. Barber, city auditor.

Bellefourche, S. D.—Feb. 6. Construct-
ing all steel bridges during 1912. Certi-
tified check, $100. E. C. Barr. county au-
fied check, $1,000. E. C. Barr. county au-
ditor.

Bellefourche. S. D.—Feb. 6.

ing all wooden bridges during 1912.
ditor.

Chehalis, Wash.—March 4, 2 p. m. Con-
structing a 24-ft. reinforced concrete cul-
vert. H. A. Swofford, auditor.

CONTRACTS AWARDED.
Imboden, Ark.—Constructing steel bridge

across Eleven Points river at Birdell. to
the Vincennes Bridge and Iron Co.. Vin-
cenes, Ind.
Lake Village, Ark—Constructing steel

and concrete bridge across the Bayou Ma-
con, to the Vincennes Bridge and iron Co..
of Vincennes. Ind.

Jacksonville, Fla.-—Constructing a con-
crete bridge over Goodby's lake, to W. C.
Kierman & Co., $14,200.

Atkinson, 111.—Constructing 140-ft. steel
viaduct, to the Joliet Bridge and Iron Co.,
Joliet, 111., $5,170.
Bloomington, 111.—Constructing a bridge

across the Illinois river in Tazwell countv.
to the Union Bridge and Iron Co.. of Kan-
sas City, Mo.

Jerseyville, 111.—Constructing a bridge
over Otter creek, to the Missouri Bridge and
Iron Co., St. Louis, Mo.

Construct-
Cer-

Murphysboro, 111.—Constructing a bridge
across the Little Mundy river, to the Vin-
cennes Bridge and Iron Co., Vincennes, Ind.

Springfield, 111.-—Constructing- a bridge
over Sugar Creek, to the Id Bridge
and Iron Co., Springfield, 111.

New Albany, Ind.—Constructing a bridge
over the Little Indian creek at Lanesville.
to the Vincennes Bridge Co.. Vincennes,
Ind.
Council Bluffs, la.—Grading and bridging

on the Northwestern railway, to E. A Wick-
ham & Co.. Council Bluffs, la., about $500,-
000.

Creston. la—Furnishing material and
constructing bridges in Union county, la.,
during 1912, to the Standard Bridge Co..
Omaha, Neb., $16,730. Theodore S. Delay,
county engineer.
Dennison, la —Constructing bridges dur-

ing 1912, to the Lana Construction Co., of
Harlam, la.
Wichita, Kan.—Constructing a bridge

over the Minnestah river, to the Wichita
Construction Co., Wichita, Kan.

Baltimore. Md.—Constructing the Monroe
street bridge over the Baltimore and Ohio
railroad, to the McClintic-Marshall Co.. of
Pittsburg. Pa., $15,000.
Saginaw, Mich.—Constructing highway

bridge on the Gratiot road, to the Joliet
Bridge and Iron Co., Joliet, 111., $10,650.
Duluth, Minn.—Constructing a 2-span

bridge over the St. Louis river, to the Con-
tinental Bridge Co

, $6,490.
Warrensburg, Mo.—Constructing 31 steel

bridges in Johnson county, to the A. E.
Shorthill Co., Marshalltown. la., $12,989.

Libby, Mont.—Constructing three bridges
across the Kootenai river, to the Pacific
Coast Bridge Co.. Portland, Ore., $82,103.

York, Neb.—Constructing all steel and
wood bridges in 1912, to the "Western Bridge
& Construction Co , Omaha. Neb.

Lima, O.—Constructing bridge in Wood-
lawn cemetery, to the Lima Stone Co., $6,-
720.

Massillon, O.—Constructing a Strauss
Trunion Bascule Lift bridge over the Ohio
canal at West Main street, to the Massillon
Bridge and Structural Co., $9,930.

Toledo, O.—Constructing the new Cherry
street bridge, to the Scherzer Rolling Lift
Bridge Co., Chicago, 111.. $132,980.

Portland, Ore.—Constructing the steel
work of the Broadway bridge, to the Penn-
sylvania Steel Co , of Steelton, Pa.
Oregon City, Ore.—Constructing a bridge

at Sunnyside gulch, to the Coast Bridge Co.,
Portland, Ore., $17,965.
Roseburg, Ore.—Constructing the Browns

Ferry, the Umpqua and "Winston bridges, to
the Portland Bridge Co., Portland. Ore., $42,-
000.

Brownsville, Pa.—Constructing the Mo-
nongahela river bridge at Brownsville. Pa,
to the Drake & Stratton Co., Philadelphia,
Pa.
Houston, Tex.—Constructing two rein-

forced concrete bridges on Houston avenue,
to the Gulf Concrete Construction Co..
Housston, Tex., $31,000.

Salt Lake City, Utah.—Constructing steel
bridge across the Jordan river at North
Ninth street, to A. A. Clark, $6,980.

Davenport, Wash.—The Coast Bridge Co.
will construct six bridges in Lincoln coun-
ty to cost $8,500.

Seattle, Wash.—Constructing reinforced
concrete viaduct on Fremont avenue, to P.
Ryan. Sullivan building, Seattle, Wash.,
$46,323.
Quebec, Can.—Removing old bridg-e and

constructing new one over the Richelieu
river, to J. S. Metcalf, Montreal. Que., $75.-
000.

CONTEMPLATED WORK.
Bakersfield, Cal—County Surveyor Buf-

fington has been authorized to construct a
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concrete bridge over the Kern river at Ches-
enue, to cost about $75,000.

Lodi. Cal.—The construction of a steel
bridge across the Mokehimne river to cost
about $35,000 is contemplated.

Scotia, Cal.—O. W. Blmonson. engineer
of the Pacific Lumber Co.. has prepared
plans for the construction of a steel bridge
across the Eel river to cost about $148,000.

Willows. Cal.—Forest P. Boardman. pro-
fessor of civil engineering;, Nevada State
University, has been retained as a consult-
ing engineer on the construction of the
Orland bridge over Stony creek at Stony
Creek. Estimated cost, $150,000.
Yuba City, Cal.—The construction of a

bridge across the Sacramento river at Me-
ridian to cost $30,000 is contemplated by
Sutter and Colusa counties.
Washington, D. C.—The construction of

a bridge between Georgetown and Washing-
ton to cost about $275,000 is contemplated.
P. T. Baily, Jr.. engineer of bridges. Dis-
trict of Columbia.
Grand Junction. Colo.—County Surveyor

Fisk has prepared plan^ for the construc-
tion of a bridge at Main street.

Bliss, Idaho.—F. Smith, Gooding, Idaho,
has prepared plans for a bridge across the
Snake river to cost about $11,000.

Gary. Ind.—The Lake county council has
appropriated $75,000 for the construction of
a bridge across the Calumet river at Indi-
ana Harbor.
Richmond. Ind.—John Meuler. county en-

gineer, is preparing plans for a bridge over
the White river to cost about $100,000.

Toledo, 111.—The construction of a rein-
forced concrete bridge to replace one de-
stroyed by a cyclone is contemplated. Es-
timated cost. $12,000.
Topeka, Kan.—The construction of ten

new bridges across the Shunganunda creek
is contemplated.

Lynn, Mass.—Plans for a bridge across
the Saugus river to cost $150,000 have been
prepared by George I. Leland. city engi-
neer.

Vassar, Mich.—The construction of a
bridge over the Cass river to cost about
$10,000 is contemplated. Perry Dean, town
clerk.
Kansas City, Mo.—Louis R. Ash. city en-

gineer, has submitted plans for the con-
struction of a bridge over the McGee street
traffic way, at Twenty-sixth street. Esti-
mated cost, $15,000.

Minot. N. D—Park improvements and
road construction to cost about $30,000 are
contemplated.

Dayton, O.—City Engineer Cellarius has
prepared plans and specifications for the
construction of a bridge at Keowee street
to cost about $65,000.

Enid. Okla.—Bids for the construction of
about 50 bridges and culverts have been re-
jected and new proposals will be asked.
Xmristown, Pa.—The construction of a

bridge across the Schuylkill river is con-
templated. W. H. Wetherell.

Pawling, Pa—The construction of a 3-

span plate girder bridge over the Schuyl-
kill river is contemplated by the commis-
sioners of Chester and Montgomery coun-
ties.

McMinnville. Tenn.—The construction of
a 565-ft. highway bridge over the Caney
Fort river to cost about $15,000 is contem-
plated.
Comanche, Tex.—A $1,600,000 bond issue

for the construction of roads and bridges
in the county has been voted.

Orange, Tex.—A $200,000 bond issue for
road construction has been voted.

Norfolk, Va.—W. T. Brooke, city engineer,
has prepared plans for the construction of
a bridge to cost about $450,000.

Aberdeen. Wash.—The construction of a
$7o,000 bridge to connect the city with
South Aberdeen is contemplated.

Auburn. Wash.—The construction of a
steel bridge to cost $10,000 is contemplated.

Chehalis, Wash.—Bowerman & McCloy,
Central building, Seattle. Wash., have been
instructed to prepare plans for a bridge
over the Lewis river to cost about $60,000.

Mt. Vernon, Wash.—The construction of
a steel bridge across the Skagit river to cost
about $70,000 is contemplated.

Ocosta. Wash.—The construction of a new
road and bridge between Ocosta and West-
port to cost about $50,000 is contemplated.

Spokane, Wash.—The construction of four
new county bridges to cost about $50,000
is contemplated. F. K. McBroom, chair-
man of county commissioners.
New London, Wis.—The construction of

a bridge across the Wolf river to cost $15,-
000 is contemplated.

STREET LIGHTING.

CONTEMPLATED WORK.

Half Moon Bay, Cal.—The installation of
a street lighting system is contemplated.
Joseph H. Nash, clerk.
Los Angeles. Cal.—Lighting streets with

arc lamps during 1912, to the Los Angeles
Gas and Electric Corporation at $6.30 per
arc lamp per month. The installation of.

500 additional lights is contemplated.
Redwood City, Cal.—The installation of

a street lighting system in the business
district is contemplated.
Longmont, Colo.—The power plant of the

Longmont Service Co. has been purchased
by the city for the sum of $41,500. Exten-
sions to the lighting system are planned.

Douglas, Ga.—A $15,000 bond issue for
light and water improvements has been
voted.

Peoria, 111.—Mayor Woodruff is investi-
gating the street lighting situation.
Anderson, Ind.—The city engineer is pre-

paring plans for the installation of a new
lighting system in the business district.

Allison, la.—A franchise has been granted
for the installation of streets lights.
Carbon Cliff, la.—The construction of a

municipal lighting plant is contemplated.
Columbus Junction, la.—The construc-

tion of an electric light plant and a street
lighting system is contemplated.
Keokuk, la.—The Stone & Webster Co. is

preparing plans for a new street lighting
system.

Mobile, la.—Edgar Metcalf is planning
the construction of an electric light plant.
Shenandoah, la.—A private lighting com-

pany has been granted a contract to install
155 tungsten lamps of 100-candle-power,
and 20 3,600-candle-power lamps for the res-
idence district.

Perry, Kan.—A $5,00 n bond issue for the
installation of a municipal electric light
plant has been voted.

Island, Ky.—The installation of a street
lighting system is contemplated.

Lexington, Ky.—The construction of a
sewerage system and electric light plant
and a water works system is contemplated.
Whitesburg, Ky.—E. P. Milling & Son, of

Partridge, Ky., aer preparing plans for the
construction of an electric light and power
plant.

Lafayette, La.—Extensions to the munici-
pal electric light and water works plant to
cost about $50,000 are contemplated.

Biwabik, Minn.—The installation of an
ornamental lighting system is contemplated.

Waterville, Minn.—A franchise has been
granted to the Consumers Power Co.. to
furnish electricity for street lighting pur-
poses.
Wazatah, Minn.—A $15,000 bond issue for

an electric light plant has been voted.
Grand Rapids. Mich.—A committee ap-

pointed by the Business Men's Association
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has reported in favo»- of the cluster sys-
tem for lighting the business district.

Meyer F. May, chairman Retail Merchants'
Association.
Kalamazoo, Mich. — A special lighting

committee has been appointed by Mayor
Farrell, to secure data on a street lighting
system.
Kansas City. Mo.—The question of adopt-

ing a design for an ornamental street light-
ing standard is being discussed by three
committees, which are as follows: Com-
mercial Club, H. R. Ennis, S. Jenkins. W.
A. Repp; the city, Frank B. Askew. D. H.
Talbot; The Kansas City Ad Club, L. H.
Scurlock and W. M. Hawkins.

St. Louis. Mo.—A franchise has been
granted to David E. Leahy, Richard J. Raid-
win and Philip A. Smith, to furnish light
and power to St. Ferdinand and Central
township for a period of 50 years.

Ventnoi", N. J.—The construction of a mu-
nicipal lighting plant to cost about $75,000
is contemplated.

Millville, N. J.—The construction of a
municipal electric light, heating and power
plant is contemplated. C. F. Chard, city
engineer.

Elmira, N. Y.—A contract with the El-
mira Water, Light and Railroad Co.. for
furnishing arc lights for a period of five

years, has been completed. Ornamental
lights are contemplated. Harry M. Beards-
ly, superintendent.

Rochester, N. Y.—The installation of sev-
eral ornamental lighting units for test ser-
vices is contemplated.

Maiden, N. C.—The installation of an
electric street lighting system is contem-
plated.

Milton, N. D.—The installation of an elec-
tric street lighting system is contemplated.

Alliance, O.—The construction of a mu-
nicipal light plant is being urged.
Napoleon, O.-—The installation of orna-

mental light in the business district is con-
templated.

Springfield, O.—The city is contemplating
street lighting improvements to cost about
$60,000. J. J. Miller, mayor.
Oklahoma City, Okla.—The Chamber of

Commerce is agitating the question of an or-
namental lighting system. Walter B. Moore,
secretary.
Wagoner. Okla.—The Benham Engineering

Co., Oklahoma City, Okla., has prepared plans
and estimates for water works and electric
light extensions.

Easton, Pa.—The construction of a mu-
nicipal lighting plant is contemplated.

Harrisburg, Pa.—The consolidation of the
Paxtang Electrical Company and the Harris-
burg Light, Heat and Power Co.. is contem-
plated. An ornamental lighting system will
probably be installed.

McKeesport, Pa.—The merchants have pe-
titioned for the installation of 100 ornamental
lighting standards. R. E. Stone, chairman of
committee.

Olyphant, Pa.—John P. Kilellen Burgess, of
Olyphant has recommended the installation
of an ornamental lighting system.

Philadelphia, Pa.—The Philadelphia Elec-
tric Co. submitted the only bid for street
lighting for the coming year, $1,336,287.

Pittsburg, Pa.—The installation of an or-
namental street light on Federal street is

contemplated.
Scranton. Pa.—A $5,000 increase in the ap-

propriation for street light has been provided
for the addition of 24 new arc lights.

Weatherly, Pa.—A $10,000 bond issue for
the construction of a municipal light plant
has been voted.

Wilkes Barre, Pa.—A franchise has been
granted to the Wilkes Barre Light Co., for
the furnishing of light and power.

Woodbury, Pa.—The construction of a mu-
nicipal electric light plant is contemplated.

Lexington, Tenn.—Richard C. Huxton, of
Memphis. Tenn., his been retained to prepare
estimates on the construction of a water
works and electric light plant, and a sewer-
age system for the city.

Decatur, Tex.—An $18,000 bond issue for
the purchase of the water works and electric-

light system has been voted.
Oak Bay. B. C, Can.—The city ckrk has

been instructed to advertise for bids for an
electric street lighting system.

GARBAGE DISPOSAL, STREET CLEAN-
ING AND SPRINKLING.

CONTRACTS AWARDED.

Hoboken, N. J.—Removing ashes and gar-
bage, to the Central Contracting Co.
Ocean City, N. J.—Collecting garbage for a

period of one year, to George W. Ernest.
Rochester, N. Y.—Collecting and dispos-

ing of garbage for a period of five years, to
the Genesee Reduction Co., Rochester, N. Y.,

$77,500.
Philadelphia, Pa.—Disposing of garbage

during 1912, to the Penn Reduction Co.,
$278,588.

CONTEMPLATED WORK.

Birmingham, Ala.—The construction of a
garbage incinerator is contemplated.

Washington, D. C.—The District commis-
sioners are contemplating the installation of
a garbage reduction plant.

Cairo, 111.—The bids for garbage removal
have been rejected and new bids will be asked.
New Iberia, La.—George S. Earl, New Or-

leans, La., has been retained as consulting
engineer on the construction of a garbage dis-
posal plant.

Springfield, Mass.—The installation of a
garbage disposal plant has been recom-
mended. Edward H. Lathrop, mayor.

Dallastown, Pa.—The construction of a
garbage disposal plant is contemplated.
Jacob P. Grim, president of council.

FIRE APPARATUS.

BIDS REQUESTED.

Eureka. Cal.—Feb. 6, 8 p. m Furnishing
one automobile combination chemical and
hose wagon Certified check, 10 per cent
City clerk.

CONTEMPLATED WORK. '

New Decatur, Ala.—The purchase of an
automobile fire engine is contemplated.

Hillsborough, Cal.—The purchase of an au-
tomobile fire engine is contemplated.
Pasadena, Cal.—The purchase of addition-

al fire apparatus is contemplated.
Peoria, 111.—The purchase of a combina-

tion fire engine and ladder truck is contem-
plated.

Springfield, 111.—Fire Commissioner Davis
has recommended the purchase of an auto-
mobile truck.

Sioux City. la.—The purchase of motor
fire apparatus is contemplated. G. D. Kel-
logg, chief.

Independence, Kan.—A $32,000 bond issue
for the purchase of motor fire apparatus and
land for park purposes has been voted.
East Hampton, Mass.—Chief Ki«>nle has

recommended the installation of a fire alarm
system.

Medford, Mass.—The purcnase of two
pieces of motor fire apparatus is contem-
plated.
Northampton, Mass.—Fire Chief Chase

has recommended the purchase of an auto-
mobile fire truck.
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Escanaba. Mich.—The purchase of a com-
bination chemical and hose wagon is con-
templated.

Lincoln, Neb.—The purchase of an automo-
bile fire engine to cost about $S,000 is con-
templated.

Beverly, N. J.—The extension of the sewer
m is contemplated- George W. Abbis,

chairman of sewerage commission.
Plainfield. N. J.—The purchase of an au-

tomobile hose wagon is contemplated. T.
me. fire chief.

Summit. X. J.—The purchase of an auto-
mobile hose wagon has been recommended
by the city council.

Buffalo. N. Y.—The purchase of a com-
bination hose wagon and truck automobile
propelled is contemplated.

Ink-. X. Y.—The purchase of a
motor fire engine is contemplated.

Niagara Falls, X. Y.—A $14,500 bond is-

sue for fire apparatus has been sold.

innati, O.—The purchase of an auto-
mobile truck and 3,000 ft. of hose has been
recommended.

Dayton, O.—The purchase of three auto-
mobile fire wagons and a chief's automobile
has been recommended.
Lakewood, O.—A $15,000 bond issue for

the purchase of fire apparatus and material
has been voted.

Xorwalk. O.—The purchase of an auto-
mobile fire engine is contemplated.
Washington Court House, O.—The pur-

chase of new fire apparatus is contemplated.
B. H. Millikan. president of council.

Allentown. Pa.—The purchase of an auto-
mobile combination wagon for the Pioneer
Fire Company is contemplated.

Beaver, Pa,—The purchase of a new auto-
mobile fire truck is contemplated.
Ellwood City, Pa.—The purchase of motor

fire apparatus is contemplated.
McKeesport, Pa.—The purchase of motor

fire apparatus is contemplated.
- inton, Pa.—The purchase of motor fire

apparatus is contemplated.
Fort Worth. Tex.—Chief Biddeker has rec-

ommended the purchase of an automobile
fire engine and other automobile propelled
aparatus.

St. Johnsbury, Vt.—The purchase of an au-
tomobile combination fire truck is contem-
plated.
Aberdeen, Wash.—An appropriation of $8,-

500 for the purchase of an automobile com-
bination pumping engine and hose wagon
has been voted.

TOO LATE FOB CLASSIFICATION.

ROADS AND PAVEMENTS.

a municipal paving plant to cost about $15.-
000 is contemplated.

Freeport, 111.—The paving of Float. Ben-
ton and Delaware streets with brick to cost
about $2 5,000 is contemplated.

Hendersonvillo, X. C.—A $24,000 bond is-

sue for the paving of Main street and Sixth
avenue with asphalt has been voted.

SEWERS.

BIDS REQUESTED.
Grove Hill, Ala.—Feb. 7, 2 p. m. Grading

and resurfacing with sand clay about 6 miles
of state aid road. W. S. Keller, Montgom-
ery. Ala., state highway engineer.

Daytona, Fla.—Feb. 7, 2 p. m. Improv-
ing road in St. Lucie county. C. M. Rogers,
city engineer.

CONTRACTS AWARDED.
Little Rock, Ark.—Paving Rector avenue

with brick, and Third street with creosoted
wood block, to Geo. B. Swift & Co., Chicago,
111.

Portland, Ind.—Constructing stone road in

Richmond township, to Nicoson & Pierce,
Alexandria, Ind.. $15,260.

Hamilton, Ala.—Constructing road from
Hamilton to Guym, to A. F. Beardon. Bir-
mingham, Ala., $17,350.

COXTEMPLATED WORK.
Sanford, X. C.—A $100,000 bond issue for

the construction of roads in Lee county has
been voted.

Schenectady, XT . Y.—The construction of

BIDS REQUESTED.
Xew Philadelphia, O.—Feb. S. Construct-

ing sanitary sewer and syphon line. H. B.
Fribley. director of public service.

Salem, O.—Feb. 14, 12 m. Constructing
a sewage disposal plant including the follow-
ing: 22,000 cu. yds. earth excavation, certi-

fied check, $200 ; 623 yds. concrete and ma-
sonry work, 416 sq. yds. brick paving; two
gate chambers ; one small pump house, cer-
tified check, $200 ; filter material, pipe, iron-
work, valves and setting same; 4,100 yds.
gravel, 20,900 yds. sand, 8,424 lin. ft. sewer
and drain pipe, wooden troughs for filter and
sludge bed, certified check, $200 ; steel rods,
iron pipe, valves, sewage siphons, and metal
work. B. H. Rummell, director of public
service; L. E. Phatin, 1017 Frick building,
Pittsburg, Pa., engineer.

CONTRACTS AWARDED.
Seneca. Kan.—Constructing complete sew-

erage system, including 12 miles of pipe line

and a disposal plant, to Wm. F. Plummer
Co., Springfield, Mo., $62,000.

Springfield, Mo.—Alexander Potter. 114
Liberty street. Xew York, X. Y., is prepar-
ing plans and specifications for a sewage
disposal plant.

WATER WORKS.

COXTEMPLATED WORK.
Berryville, Ark.—The Will F. Plummer

Co., of Springfield, Mo., has been retained
to prepare plans and estimates for the con-
struction of a complete water works system.

BRIDGES.

BIDS REQUESTED.
Chillicothe, O.—Feb. 12, 12 m. Construct-

ing concrete substructure for the Downs
bridge on the Sulphur Springs road. Certi-
fied check. $100. Robert D. Alexander, audi-
tor.

Chillicothe. O.—Feb. 19, 12 m. Construct-
ing reinforced concrete culvert near Matta-
ville in Concord township. Certified check,
$100. Robert D. Alexander, auditor.

Cincinnati, O.—Feb. 16, 12 m. Construct-
ing concrete bridge on River road under
Specification No. 230. Certified check, $1.-

000. Albert Reinhardt, clerk board of Ham-
ilton county commissioners.

CONTEMPLATED WORK.
Philadelphia, Pa*—Constructing roadway

and bridge across Barnegat Bay, New Jersey
from Manahawken to Long Beach, to the
General Contracting and Engineering Co.,

New York City, $75,000.
Milwaukee. Wis.—A $175,000 bond issue

for a bridge at Buffalo street has been voted.

OABBA6B

BIDS REQUESTED.
Millvale, Pa.—Feb. 6, 3 p. m. Collecting

and removing garbage for year ending Jan-
uary, 1913. Wm. Fox, president of council

;

H. H. Dixon, clerk ; James Houlahan. bur-
gess.
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By DeWitt V. Moore, Mem. Am. Soc. Eng. Contr., Indianapolis, Ind.

Examples of Cost Analysis Charts.

IN line with suggestions in the Febru-
ary issue three examples are given
this month showing how each indi-

vidual may tabulate for future reference
the results secured through his cost an-

alysis methods.
It should be borne in mind that these

cost analysis charts should be kept up to

date, that is, as fast as the new records
are secured they should be plotted upon
the charts so that they may be compared
with past work either confirming or modi-
fying such experience and better qualify-

ing the estimator for new work.
It should also be borne in mind that

such a cost analysis chart must be nec-

essarily reduced to a uniform scale of

wages, but this in no way makes it diffi-

cult either in preparation or use in esti-

mating.
It is not expected that any one job may

be maintained at a uniform or definite

scale of wages and there will be many
rates of pay and men of different trades
and different rates and hours, but in the
operation of the pay-roll the charge of

the hours should be carried forward the
same as the total dollars, and this way the
average rate of pay is determined again.
Every contractor familiar with his own
work has a very certain idea about what
is his average rate of pay for labor per
hour.

It is best to prepare the charts on a
basis of say 20 or 25 cents per hour and
then reduce or increase as the case may
be, this being of course, for work of ordi-
nary labor and very few skilled artisans.
To reduce the reading from the chart to
a 17 V-2 cent basis from the average of
the 20-cent per hour basis, all that is

cessary to do is to deduct Vs. Plate XXX
shows the results of numerous jobs of

reinforced concrete building work. These
jobs covered all designs and classes of

structures, viz.; light and heavy rein-

forced concrete slabs with and without
beams and columns. The average of all

concrete over the entire area is indicated
by the scale giving the inches in thick-

ness within the border of the chart.

Plotting upon this chart the actual
cost per cubic yard of jobs of various
character, we arrive at a very satisfac-

tory curve line, indicating what may be
reasonably expected in new work. Nat-
urally there are a few abnormal cases,

generally caused by special conditions.
It should be noted that the average

conditions are found between the limits

of 5 inches and 8 inches, or an average
of 6% inches at the apex of our curve.
Above this limit, as the thickness in-

creases the cost decreases very slowly.

Below this limit, as the thickness in-

creases the cost increases very rapidly.

This is logical and is an example of the
foot-pounds of work accomplished by the
laborer.

Plate XXXI is a further example of

sewer construction wherein various
sizes of the concrete work determine a
fluctuating price of labor on concrete per
cubic yard. In this case an attempt has
also been made to discriminate between
that class of work which can be handled
over the trench as the work proceeds, the
concrete operations being advanced as the

work is completed, and second, where the
operation must be handled from some
little distance and the material wheeled
and the plant only advanced at intervals.

On no one of these charts is it to be
expected that we can arrive accurately

at foot-pounds of work, but, as has been
mentioned in all the foregoing articles,

•Copyright by DeWitt V. Moore.
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we are working along a certain definite
line of information, wherein, from the
time of the preparation of the estimate
until the final cost summary of the job,
our methods have been harmonious and
along a certain definite basis. To the in-

dividual contractor the information is of
the most value, as the moment a certain
job is called to attention, by reference
to these charts there is presented to his
mind a picture of the particular job,

which is explanatory of the results. For
this reason it has been brought out time
and time again in this series of articles
that the value of the methods suggested
lies in their constant adaptation to the
individual man's work for his own use
and his own benefit.

Ruskin says "The crime which bank-
rupts man and nation is job work de-
clining from the main design to serve a
turn here and there." Certainly no really
good results can be expected from any
system of estimating, bookkeeping, oper-
ating cost keeping, and analysis which is

not entirely consistent in all its parts.
Plate XXXII shows the analysis of the

cost of installation of Blaw steel centers
in a number of concrete sewer jobs. This
chart is based upon a table from which

we arrive at a quite uniform price per
square foot for centers of any size of
sewer within reasonable limits. The
square foot is arbitrarily taken as the
complete internal circumference of the
sewer, the sewers in this illustration be-
ing all circular.

In order to reduce our figures as com-
parably as possible to a working basis
for estimating, and also to present to the
eye as clearly as possible a complete sum-
mary, we prepare a chart from which we
may take directly the cost for labor in
cents per lineal foot for labor on centers
for sewers of this character.
The same remark applies in this case

as to the foregoing to the making of the
chart on a uniform rate of pay.

It should be noted that on any of these
charts a definite purpose is attained, in
that it is much easier to present in such
a way the past experience and future
probabilities than from scanning a table
of figures. Such a chart should, however,
not be used without mental analysis of the
new job in question and results as shown
by the chart should not be used without
careful consideration.

Systematic organization demands that
it be distinctly understood a system once
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adopt. 1 cannot be modified and must not

be disturbed or reorganized because of

the Individual ideas of any one man in

the organisation. Improvements may be
• sted and recorded and worked in

W work demands, but it should be

done gradually and the departments cor-

relai
The hardest task to the contractor is

to insure that men employed do not in-

nate some particular idea of their

own mind by invention or experience in

previous employment.
The worth of the final analysis in the

preparation of these charts depends upon

the individual. It would be a very easy

matter for the author of this series of

articles to submit thirty instead of three

examples but the principles would not be
any Further advanced by so doing.

It is our intention to incorporate into

book form in logical sequence the series

of articles which have appeared in Mu-
\itiiwi. Engineering during the past ten

months, in doing which a larger number
of illustrations will be given. Magazine
space will not allow us to elaborate

along these lines. It is also intended to

include in connection with the various
departments of work such instructions

to workmen as will make this series a
complete outline of contracting practice.

In conclusion, if it may be permitted,

the author suggests, first, "Any system
is better than no system," and second,

"Any system results in mental analysis,"

which after all is the one thing gained.
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Acid Conditions in the Monongahela River.

AVER'S complete and detailed study
of acid conditions in the Monon-
gahela River has recently been

completed by Thomas P. Roberts, of

the U. S. Engineer Office, Pittsburg,

Pa. The results of this study and
suggested means for the mitigation of

the evils were recently presented in a
paper before the Engineering Society of

Western Pennsylvania.

The extreme acidity of the water may
be judged from the statement of Mr.
Roberts that the river is practically unfit

for the navigation of the ordinary type
of steamer, and the installation of costly

purifying plants is necessary before the

water is available for making steam at

the various power plants along the river

course.

Owners of the steel mills have not

made any concerted effort to abate the

acid nuisance in the river water, but have
one after another chosen instead to invest

large sums of money in the erection of

softening plants where the water, before

it is permitted to reach their boilers, is

treated usually with soda ash and lime to

neutralize it. The cost of operating soft-

ening plants is very considerable, being
several hundred dollars daily, in some
cases.

Besides the enormous consumption of

soda ash in treatment of boiler water,

there are establishments where it becomes
occasionally necessary, in order to save
pipe lines, laid in underground drains,

from rapid corrosion, to place great
quantities of the soda ash in the drains.

Only a passing reference is made to

the damages and expenses incurred by the
domestic users of acid water in the
Monongahela Valley. Its importance may
be imagined from a few words; brass
pipes necessary, mistakes in use of house-
hold softeners ruining clothing in wash-
ing, potable water sold in bottles, etc.,

etc.

According to the investigations of

Charles E. Ashcraft, Junior Assistant
United States Engineer, Pittsburg Office,

much the largest proportion of the sul-

phuric acid reaching the river comes from
the coal mines. He has ascertained that

of the twelve galvanizing establishments
on the Monongahela River or its tributar-

ies, eight of them are estimated to use
59,000 tons of acid per annum. The four

plants not included in his estimate are

very extensive users, and it is probably
within the mark to say that 75,000 tons

of acid are annually consumed in the dis-

trict.

It appears that while the records of

tests for acids available for study are ex-

ceedingly numerous, covering, as they do,

daily reports from mills and pumping
plants for a number of years past, never-

theless the records have not been co-

ordinated with the river's discharge. This
co-ordination would require tests to ob-

tain the mean acidity of the entire river

conjointly with measurements of the

river's discharge per unit of time.

The best time for making such compar-
ative tests and measurements would be
after the passage of a freshet from head-

waters which has swept the river from
the West Virginia mines to its mouth, so

that no areas high in accumulated acid

would be left in any of the pools. A fav-

orable opportunity for making this de-

termination under conditions mentioned
occurred on September 21, 1911, when the
discharge over Dam No. 1 was about 15,-

000 cu. ft. per second, a decrease from
40,000 feet per second a few days before.

Samples were taken from five well dis-

tributed points across the river at a point

about 100 yards above Dam No. 1. The
discharge was represented by about 3.9

feet depth on the crest of the dam for

720 feet of its length. The remaining 200

feet length of the dam was "shut off."

For the entire length of the dam the same
discharge would have given about three

feet depth on its crest. The samples were
taken from one foot depth below the sur-

face. The determinations for acid were
made by the United States Bureau of

Standards at the testing laboratory,

Arsenal Park, and were as follows:

No.
Location-

Distance from Shore

Feet

, . ,, . . ' Free Acid-
Aspect of river Velocity- Grains per

surface Miles per hour gallon
Remarks

1

2

3

4

5

Forebay of Locks

50

200

Mid-river

125

Mean

Clarified 0.00

0.25

Mottled* 1 00

1.20

Slightly muddy 0.25

0.65

.099 Right shore.

.099 Distance from right shore.

.086 Distance from right shore.

.009

.082 Distance from left shore.

.093

Weather fair and warm. Temperature of river water 70 deg. F.
*By "mottled" is meant minute particles of curdled clay or mud suspended in clear

water, but so numerous, that unless examined closely, it might be considered dissolved
mud, or "muddy water."
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The violent reaction below the dam
tin ke up the curdling pnn-ess, the color

of the river from shore to shore becoming
yellow :sh and nearly opaque. Next day,

mber 22nd, all of the water ap-

proaching the dam appeared to be very
nearly clear, the river in the meantime
having fallen about 4 inches. With a dis-

charge of 112,500 gallons per second it

would appear from the above determin-
ation that there is carried daily by the
river about C4.5 tons of free acid. With
the discharge of the river reduced to

300 cu. ft. per sec, as occurs during
ordinary low water periods, the acidity

of the river with the same quantity of

acid would be increased 50 times, or to

4.65 grains per gallon.

It is necessary to have some clay or

"mud"' with the acid to produce a good
coagulant, such as sulphate of alumina,
and, where all the clay is used up, fresh

Increments of acid entering the river

bring about other reactions, causing
areas of the river to assume a yellowish

color cr sometimes a chocolate brown,
which might be mistaken for ordinary
mud in suspension.
An interesting phenomenon observed

by Mr. Roberts at Lock No. 6, 70 miles

above Pittsburg, was to see the river as
black as ink, though it was really trans-

parent for six inches depth. Such a de-

cided blackness was never seen before at

No. 6 and indicated that acid from above
in unusual quantities was combining
with the tannin from natural sources

always carried by Cheat River water, and
making a diluted ink. A peculiarity of

this very dark water was that when
waves dashed it against a rough stony
edged shore it developed masses of suds,

or foam, floating on the water higher than
the sides of skiffs moving through it.

It has been found at some of the locks

that in filling them through deeply sub-

merged valves, the water introduced into

the lock chambers was higher in acid

than surface water. To settle this point,

in one of the locks which was closed for

repairs, and containing almost perfectly

still water, tests were made, with the

result that water drawn from twelve feet

depth contained considerably more acid

than that from near the surface, in the

case tried, two grains per gallon more. It

would thus appear that there is a tend-

ency in the acid to gravitate towards the

bottom, but as to whether in time the sur-

face water would become neutral is an
open question.

In speaking of the dangers of the acid

condition as related to boiler water, Mr.
Roberts says that a very extensive steel

plant on the river in Pool No. 3, during
the fall of 1910, was on the verge of being
closed down owing to the inadequacy of

its devices for softening the river water.

Never before had the company's chemist
noted such acid conditions in the river.

The plant would have been shut down had
it not been that at the critical time the
flashboards on Dam No. 4 were partially

lowered in the hope of helping things for

some pump and other boats in the Govern-
ment Service whose boiler tubes were
giving much trouble. The stirring up of

the river resulting from a sudden incre-

ment of water in Pool No. 3 raised the

pools below only a few tenths; neverthe-

less it did a great deal of good, especially

to the steel company referred to. Already
one of the railroads paralleling the river

has extended a pipe line from a service.

The situation is only bearable now at a
large cost annually for repairs, while the

future promises, with the rapid increase

in the output of acid, the extinction of the

well approved types of engines and boil-

ers at present in use.

The great majority of the steamers
place their sole dependence for safety in

the use of boiler compounds, but as the
proper doses of this material are largely

a matter of guess work, there are chances
for mistakes. As a rule, however, the
engineers are on the safe side and over-

dose their boilers.

Not only the mills and boating interests

but the General Government as well is

interested financially in the solution of

the problem, for the lock gates, valves,

wickets, miter irons, and adjustable tops

on the dams along the river are all sub-

ject to deterioration and call for frequent
attention. While this trouble is present to

a greater or less extent at all the locks,

it appears in its most aggravated form
at Lock No. 2. In this case several inches

of metal %-inch thick had been corroded
from the edges of structural steel pieces

which were exposed to the action of water
which was flowing in contact with them.
Three years ago the miter sills of the

lower gates of the inshore lock were shod
with new angle steel %-inch thick with
top leg on the sill six inches wide, and
vertical leg eight inches wide, against

which latter the lock gates rested when
closed. After the lock was pumped out
recently the vertical legs mentioned were
found to have been entirely consumed
by the acid. Evidently the current in a

very thin sheet had passed upward under
full lock pressure between the gate and
the sill with its angle steel covering. As
the gates were not in closed position

probably for more than 1-3 of the time,

and after further deductions of several

months for high water with weak acid

conditions in the river, it may be assumed
that the corrosion of the % in. metal took

place in eight or nine months of effective

acid duty. This with acid ranging from
two to six grains per gallon in the water.

The action of acid is less rapid in the
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outer lock, though all four of its valves
have been removed for extensive repairs,
ami still less rapid farther out in the
river, evidencing the fact that the arid

was for the most part Following the shore
from Turtle Creek, which enters the river
a few hundred yards above the lock.

Turtle Creek water for the most of the
time ranges from S to 80 grains of acid

to the gallon.

In the conclusion of his report Mr.
Roberts presents a statement from J. K.
Clement, physicist of the T. S. Bureau of

Mines, regarding an interesting experi-

ment made at Lock No. 2 on the Monon-
gahela River. The method used in the
experiment of the Bureau of Mines is

based on the electrolytic theory of corros-

ion, which is now very generally accepted.
According to this theory, when iron is

oxidized in the wet way it first goes into

solution as ferrous ions. The ferrous
ions are then oxidized by the oxygen
present in the water to ferric ions, which
are then precipitated as ferric hyd-
roxide. At the same time that iron is

passing into solution at one part of the
surface an equivalent amount of hydrogen
is liberated at another point. The passage
of the iron from the atomic to the ionic

state and of the hydrogen from the ionic
to the atomic state is accompanied by a
transfer of electricity, the electric current
following in the direction from iron to

solution at the point where the iron is

dissolved and from solution to iron at
the point of evolution of hydrogen.
The tendency of metals to go into

solution is known as "solution pressure"

or solution tension." The more positive

the metal the greater is its solution
tension; thus the solution tension of
sodium or potassium is very high and that
of gold is zero. The solution tension of

zinc is greater than that of iron. If, there-
fore, strips of zinc and iron are immersed
in an acid solution and connected through
a wire, zinc will pass into solution and
hydrogen will be liberated at the surface
of the iron. At the same time a current
of electricity will flow through the wire
from iron to zinc. The principle has been
applied successfully to prevent the corro-
sion of boiler surfaces.

In preliminary experiments made by F.
M. Stanton of the Bureau of Mines, two
steel plates, 6 by 8 by % in., one of which
was connected in series with a two-volt
accumulator, and a carbon anode, and the
other of which was unprotected, were im-
mersed in the Monongahela River near
Lock Xo. 2 for a period of fifteen days.
The loss in weight of the protected plate
was 0.7 gram and of the unprotected 10.9

grams.

Before immersion each plate was care-

fully polished on one side. At the con-
clusion of the test it was found that the
unprotected plate was corroded and pitted
over its entire surface whereas on the pro-

tected plate there was no evidence of cor-

rosion.

Arrangements are now being made for

experiments on a larger scale and it is

hoped that a method may be developed

for the protection of steel against the

corrosive action of acid waters.

Practical Road Building.

By John N. Edy, C. K., Highway Engineer, Billings, Mont.

Maintenance of Earth Roads.

MAINTAINING an earth road con-
sists in keeping the weeds down,
culverts open, the surface of the

road free from ruts and chuckholes, and
preserving the crown. But one system
of maintenance will be considered, that
by means of the road drag. For thorough-
ness and economy of results the split-log

or plank drag has no equal, and it is both
cheaply made and easily operated. Not
only does this simple tool maintain the
road in a smooth condition and preserve
the crown, but it kills weeds, prevents
chuck-holes, and its use compacts and
waterproofs the surface, causing it to

offer greater resistance to the abrasive
action of traffic.

The principle of drag maintainance is

directly opposed to the system of annual
re-construction with which we are so
familiar. Instead of making a road and
leaving it to go to pieces only to be re-

built at excessive cost, drag maintain-
ance keeps the road in good condition,
and actually improves it. Dragged roads
get better, instead of worse, with age.

The following sketch shows the ordinary
type of road drag made of planks. It

should be light enough for one man to

lift easily, and is used with but one team,
dragging at an angle of about 45 degrees
with the road. Such a drag may be made
by any person of average intelligence,

and at a cost of but a few dollars.

'Copyright by John N. Edy.
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The drag shown is made as follows:

Procure two pieces of light 2xl2-inch
stuff and two pieces of 2x6-inch, about
8 ft. long; securely fasten the 2xG's along
the middle of the 2xl2's, as shown, thus
approximating the shape of a split log.

Place the slabs on the ground in an up-
right position 2 ft.-C-in. apart with the
2x6's on the inside. The right or ditch
end of the front slab extends past the
same end of the rear slab as shown. The
slabs are fastened together with four
hardwood stakes wedged into 2-inch

holes. The bottom of the front 2xl2-inch
is shod with an iron plate, an old wagon
tire serving for this purpose. The hitch
is made to a chain, the one end of which
extends over the top of the front slab and
is fastened to the brace stake; the other
end passes through a hole near the end
of the slab.

I. ROAD DRAG.

The cost of dragging varies with the
locality and the condition of the road.
The road should be dragged after every
rain or other wet spell. At the rate of
ten draggings per year, the team costing
60 cents per hour and walking at the rate
of two miles an hour, the cost for the
year will be $6.00 per mile. A recent re-

port indicates that for the years 1906 to

1909 the cost of maintaining with the
drag the earth roads of the state of Iowa
averaged but $5.00 per mile per year.
Comparing this insignificant expense of a
good road with the usual cost of periodic
reconstruction, which nets only indiffer-

ent results, clearly demonstrates the
economy of this system of maintenance.
The road drag preserves the crown and

builds up a solid wearing surface by mov-
ing material in thin layers into the drive-
way, each layer being packed by traffic

and baked by the sun. It is a mistake,
therefore, to move a large mass of loose
earth into the middle of the driveway and
leave it to obstruct and hinder travel,
and to defeat the purpose of the dragging.
An experienced man will spread the ma-
terial evenly as he drags; and if for any
reason a ridge of earth is deposited in the
middle of the road, the drag should be
hitched square with the driveway and the
loose material spread evenly. This pre-
caution is to be noted in connection with
the use of small, 2-horse graders in "dress-
ing up" a road or street. Leaving clods
in the middle of the road drives vehicles
into the side ditches, subjecting them to
unusual wear and injury. A bulletin on
"The Use of the Split Log Drag on Earth
Roards" may be obtained free upon ap-
plication to the U. S. Department of Ag-
riculture. The following brief suggest-
ions are presented:
Use a light, 2-horse drag, so light that

you can lift it
Do not drive too fast.

The driver should ride the drag stand-
ing on planks placed on the rods, shift-

ing his weight from side to side to cut
or drop material.
Drag when the road is moist but not

sticky; the only time the drag will

actually injure the road is when it is too
dry.

Drag after every rain, melting snow, or
when the frost comes out of the ground.
Drag during the winter thaws to pre-

pare the ground for the next freeze.

Use a grader for grading, and a drag
for dragging. Each has its separate and
distinct field of usefulness.
The tools required for the work out-

lined in this chapter are:
Plows; 2 or 4-horse Grader; Harrow;

Road Roller; Drag; Slips, Wheelers or
Fresnos; Wagons, shovels, picks, etc.;

Dynamite.
Note that the list includes a roller; no

supervisor is properly equipped unless he
has some kind of a road roller. Its use is

necessary in building all types of roads
and road surfaces. If a steam or horse
roller is not on hand, a very serviceable
one may be made of concrete as follows:
Procure a piece of boiler shell about 5 ft.

long and 4 ft. in diameter. Set on end,
place an iron shaft in the center, and fill

with 1:3:6 concrete. The result is a five-

ton roller to which a frame for hitching
may be readily attached, and which has
cost but little.

Perhaps the most indispensable road
tools are those which the supervisor
makes himself, namely, the drag and
roller.

SAXD ROADS.

What has been said in the foregoing
is not applicable to sand roads. With a
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light sandy soil, that shifts when dry. the
object should be to retain enough moisture
to add stability and compactness. It re-

quires moisture to compact sand. Because
of this condition, sandy roads should be
given very little, if any, crown: in fact, it

may even be necessary to depress the
center of the roadway slightly. In com-
paratively dry regions, it may be desira-

ble to bring water to the sand road,

rather than to permit it to drain away.
However, the proper method of treat-

ing a sand road is the addition of clay

and the construction of a sand-clay road,

which will be described in a later chapter.

In this manner, the road surface is im-

proved to a higher state of perfection

than is possible with either material

used alone.

the ground is moist and will pack. In do-

ing grader work, never leave a ridge of

loose earth in the middle of the roadway;
spread the material evenly before rolling

or leaving the job.

4. Never dump a scraper in the road
and leave the material in a pile. It should
be spread as it is dumped.

5. In side-hill work keep the ditch on
the upper side of the driveway. In deep
cuts, dig intercepting ditches farther up
the slope to catch some of the foreign
water before it reaches the road, and to

keep the banks dry.

6. On earth road grades see that the

fall from the center to the sides is greater
than the fall along the road, so that water
will run toward the side-ditches.

7. When a large volume of foreign

II. GRADED EARTH ROAD.

Note the loose material thrown to the center, which forces traffic to sides of roadway.

Excellent results have also been ob-

tained by treating sand roads with asphal-

tic oil. This method will appeal to those
communities favorably situated as regards
the purchase of oil. A description of this

type of road surface will be presented in

another chapter.

MISCELLANEOUS SUGGESTIONS TO SUPER-
VISORS.

1. Drag all earth roads after every
rain or other wet spell; drag during
winter thaws.

2. In the absence of a roller, drag
earth roads and fill during construction.

3. Do earth work in the spring, when

water must be cared for, use wide, shallow
ditches in preference to narrow, deep

ones.

8. Be sure that there is a continuous
fall from the center to the side-ditch.

Keep all weeds down.
9. Never drag a lot of loose earth to

the middle of the road and leave it there

in a ridge to drive traffic to the sides.

Hitch the drag square with the road and
spread the earth; a better way is to

spread it as the dragging progresses,

which can be done after some practice.

10. If ditches "wash", pave the bottoms
with flat stones.

11. Never fill a mud-hole with rock.
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See special instructions on this point

above.
12. Use the proper tool for moving

earth.

13. Keep side-ditches free from ob-

structions of all kinds: report at once any
wilful obstruction by residents along the

road.
14. Do not use word box culverts if it

can possibly be avoided.
15. Lay all pipe culverts with the bell

up stream, and in a trench that is shape 1

to fit the pipe.

16. Allow at least IS inches of fill over
all pipe culverts: if this involves building

up the dump, begin far enough back on
each side of the culvert that there will be

no pronounced hump over it.

17. Clean away any depos't that may
form at the inlet end of the culvert.

18. Keep the barrel of all culverts

clean.

19. Replace at once any stone that falls

from a culvert head-wall.

20. Use no pipe of less diameter than
12 in. for culvert purposes.

21. When a culvert or bridge is found
to be in a dangerous condition, fix it be-

fore reporting.
22. Inspect all bridges: see that all

nuts are tight and plank securely nailed.

23. Never nail a new plank over an
old one; remove the worn piece and re-

place with the new

.

Li. Replace all timber culverts with
permanent material as quickly as pos-

sible.

25. See that all hand rails on bridges
are secure.

26. Do not hire poor teams; if the

team will not give satisfaction for an in-

dividual, the county does not want it.

27. Spend the public money with as
much discretion as you do your own.

28. In case of accident to traveller, re-

port immediately, if caused by condition

of the road or bridge.

29. Attend the monthly meetings of the

supervisors; you can not fail to profit by
the discussions.

30. Mail your monthly report regularly

on the date specified.

31. Follow such instructions as you
may receive from your superior; he will

assume the responsibility therefor.

32. Do not contract for supplies with-

out consulting your superior.

33. Remember that ability is not meas-
ured by visible results alone; but by these

results, together with what they cost the

tax-payer.

III. ROAD DRAG IN USE.
Note the angle it makes with the Road and small amount of material pushed to center of road.



The Chloride Process for Water Purification.

By W. B. Bull, Chicago. III.

ABOUT one year ago, while experi-
menting with a ferrous salt and an
alkaline re-agent (both produced

electrolytically) that would be an im-
provement on the iron and lime process
used in water purification, quite by acci-

dent a ferric salt was produced with its

characteristic cherry red precipitate.
It was found that this ferric salt could

be produced cheaply, reliably and with
certainty in any water works plant large
or small, by simple apparatus, and it was
later proven by a small experimental
plant, set up for the purpose at the
Toledo, Ohio, water works, that this

ferric salt was the equivalent of sulphate
of alumina, both as a coagulant and also
as a color or stain remover, for which
latter use, the iron and lime process had
been unsuccessfully tried at Toledo, to be
discarded, and the more expensive sul-

phate of alumina treatment reluctantly
substituted.

It further appeared that, in using this

ferric salt, an alkaline re-agent was not
needed, in waters that were sufficiently

alkaline to precipitate a sulphate of

alumina solution, and in consequence, it

appeared that the alkaline product of the
electrolytic process referred to (caustic
soda) was a by-product of great value, and
being unnecessary in the coagulating pro-

cess, the operator was free to dispose of
same to his financial advantage, so that
in plants of sufficient size, the proceeds
of the soda by-products would entirely, or
approximately, pay for the cost of produc-
ing the coagulating ferric salt.

The above conclusions were based upon
power costs at eight cents per horse
power per 24 hours (the ascertained cost

at Toledo from the- producer gas engines
at their low service pumping station), salt

and iron borings, each at $4.00 per ton,

and a salable by-product of caustic soda
at $40.00 per ton. The Toledo water works
would apparently effect an economy of ap-

proximately $20,000.00 per annum, their

present expenditures for sulphate of

alumina, and accomplish identical results.

The process and apparatus are simple,
do not require expert attention and may
be thus described:
Using an electrolytic cell, or cells,

which by decomposition of salt brine,

produce chlorine gas from the positive

side and a caustic soda solution from the
negative side, the soda solution flows
away and is concentrated by a simple

procedure, and sold. Caustic soda is as
staple a substance as sugar, and in de-.

niand everywhere by laundries, soap mak-
ers, etc., etc. If a purification plant was
too small to warrant the saving and dis-

position of the caustic product of the
process, it would serve a useful purpose
as a softening agent in the water supply,
or in softening the boiler feed, and if

used for softening of the general supply,
there would be an unobjectionable chlo-

ride of lime resulting, in place of the
more or less sulphate of lime, which is

produced and left in the water by the
present iron and lime process.
The chlorine gas produced from the

positive side of the cell is mixed with
water, which greedily absorbs it, and this

chlorinated water is passed upwards
through a conical receptacle, containing
fine refuse iron chips or borings, passing
off thence as a strong solution of ferric

chloride, which is used in the same way
as a solution of sulphate of alumina, and
is thoroughly precipitated into an inso-

luble, flocculent hydrate, which, as previ-

ously stated, has properties identical to
an alumina hydrate, and at a fraction of

the cost of the same. Broad method and
apparatus patents have issued to the
writer on the above.
Upon taking up the business end of the

proposition, it was found that there was
no great choice of electrolytic cells for

chlorine and caustic production available,

and the one cell that seemed best suited

to this use was held by the owners of

the patents at a price which was very
burdensome. The cell in question seemed
to possess disadvantages that appeared
capable of correction, and some nine
months ago the writer, and his colleague,

William M. Jewell, undertook to con-

struct an electrolytic chlorine and caustic

producing cell, that would be efficient,

durable, convenient and cheap to build.

It was soon evident that there was very
little in English print upon this subject

and every step had to be laboriously

thrashed out by tedious experimentation.
Fortunately, however, with gratifying re-

sults, so that a cell has been finally pro-

duced that apparently represents the re-

sults that were sought for, and which ap-

pears to meet the approval of a number
of people who are expert in such matters.

It is probable that the cell is now in

such shape that rapid progress can be
made from now on in the installation and

*A paper before the Indiana Sanitary and Water Supply Association.
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demonstration of a process that, by virtue

of its merits and great economy may,
perhaps, supersede existing methods of

treating water chemically, in connection

with its clarification, and also its steril-

ization; for it may be said in addition,

that, inasmuch as the ferric chloride so-

lution may be produced to contain any
desired amount of free chlorine, it does
not seem improbable that one and the

same solution would take the place of not
only the sulphate of alumina (or sulphate
of iron) solution, but also of the hypoch-
lorite solution now so frequently used as

a sterilizing agent, as the function of the

latter is due entirely to the free chlorine

it contains. This latter application is

mentioned here simply as a possibility,

or rather as a probability, and is some-
thing that can be simply and promptly
tried and proved or disproved, but in the

press of more important features of the

case, simply has not been reached as yet.

The experiment might have been tried at

Toledo, but was overlooked as a possible

function of the process, until the experi-

ments had ceased and the apparatus was
dismantled.
The name Chloride Process has been

used for this new chemical treatment of

water, although speaking more strictly,

the salt now produced is not a chloride

but a perchloride of iron.

In conclusion, to answer inquiries as

to approximate cost of an installation of

the Chloride Process, which, in view of

widely differing conditions and capacities

of water works plants is a difficult matter
to state, even in general terms, it may
be said that an investment in such a
coagulating producing plant should show
an annual economy equal to a return of

not less than 20 per cent on its cost, in-

cluding interest, depreciation and renewal
for a small water works plant, and from
that upwards to fifty or more per cent

according to the character of the water,

amount and cost of coagulating materials

at present used, and size and location of

the water works plant.

Pneumatic Street Cleaning. ::

By C. A. Tripp, Consulting Engineer, Indianapolis, Ind.

IN comparison with the advances made
by sanitary science in providing pure
water supplies, pure food, and in the

disposal of sewage, very little progress has

been made in the direction of the gather-

ing and disposal of street wastes, and
the prevention of air pollution from
street dust.

Quoting from an address by Dr. George
A. Soper, president of the Metropolitan
Sewerage Commission of New York, be-

fore the Boston Society of Civil Engi-

neers :

"The conservation of health has no
better field for effective operation than
systematic warfare against dust. With
one notable exception, the use of oil

on thoroughfares and railroads, no new
method of combating this evil has been
developed by sanitary science in recent
years, while the quantities of dust pro-

duced enormously increased with the
growth of our cities. As matters stand,

the greatest dust scavenger is the atmos-
phere. Into it we cast the dust of our
houses with the same heedlessness with
which we dump our sewage into the
water courses. We do not stop to think
that this air must serve to ventilate our
dwellings and shops, and the lungs of

our children and ourselves.

"If the filthy dust of our streets were
to be kept from the lungs by efficient

methods of street cleaning, consider the
progress in decency and order, not to

mention health, which this reform would
accomplish."
At the present time probably 90 per

cent, of the street cleaning is done by
the horse drawn rotary brush which has
been in use in substantially its present
form for the past 25 years. It is cer-

tainly not to the credit of American
ingenuity that this has been the case,

as the machine is far from a satisfactory

one and falls far short of accomplishing
its purpose. When used on dry streets

it does gather up the heavy dirt, but as

a dust producer it can hardly be excelled.

If the street is sprinkled before sweeping,
the principal result of the brushing is

to spread the mud in an even layer over
the street and fill the cracks, leaving it

in perfect shape to dry and blow away.
From the standpoint of cleanliness,

the method of flushing by water under a
considerable pressure leaves little to be
desired. Machines for this purpose were
put on the market a few years ago, and
were received with considerable favor.

Constant use, however, has shown that

the water striking the pavement with

•A paper before the Indiana Engineering Society.
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the force necessary for satisfactory work,
has a very injurious effect, particularly
u pon asphalt and bitulitnic surfaces.

The amount of water used, approximately
2 gallons per square yard, makes this a
serious item of expense. Furthermore,
the street dirt is only transferred to the
sewers, where a large part of it settles

in the catch basins and must be removed.
This latter item of course does not ap-
pear in the street cleaning cost but is a
real and very considerable item, never-
theless.

The general attention which is being
attracted by the damage done by this

method is well shown by the following
letter from Mr. J. W. Howard, Consult-
ing Engineer on Roads, Streets and Pave-
ments, published in Engineering-Con-
tracting.

FLUSHING PAVEMENTS WITH WATER UNDER
PRESSURE.

"Sirs: The above heading is quoted
from an article, page 307, of May issue of

Municipal Engineering, entitled "Causes
and Defects in Asphalt Pavements," by
Isaac Van Trump, Chicago, 111. The arti-

cle includes "flushing with water under
high pressure" as one of the "causes
of defects in asphalt pavements which
are almost entirely under the control of

the municipal engineer," and adds, "it is

entirely unfair to the municipality, the
taxpayer and the contractor for the mu-
nicipal engineer through ignorance or
neglect to permit conditions to exist dur-

ing the construction or after the street

has been completed, that will perman-
ently impair the usefulness or appear-
ance of the thoroughfare." This is sound
advice from one who has closely watched
the evils of the high pressure flushing
system of street cleaning; but what heed
does the city of Chicago pay to its and
some other cities' technical advisers? In

the current number of another engineer-
ing journal we find a half-page photo-
graph of "one of Chicago's 41 new flush-

ing machines" forcing water, from about
one foot above it, under pressure, on the
surface of the pavement. Is it any won-
der that contractors and surety com-
panies in Chicago and elsewhere are re-

pudiating their guarantees, as shown by
an able paper in 1907 by John W. Hit-
tell, Chicago's Chief Engineer of High-
ways, before the American Society of
Municipal Improvements."
The writer and others who have had

long experience with the construction
and maintenance of pavements, have
condemned this injurious system ot
street cleaning which ruins pavements of
all kinds, fills sewers with street dirt,

consumes an excessive portion of water
supply and is otherwise not economical.

A recent test of cleaning by high pres-
sure flushing system in New York City
shows, as reported: (a) cost 72 cts. per
1,000 sq. yards, per cleaning, for labor
and water; (b) 2 gals, water consumed
per sq. yd. of pavement cleaned; (c)
cost of water, 9 cts. per 1,000 gals.
At this rate in a city having 200 miles,

say 4,000,000 sq. yds. of pavement,
cleaned daily (Sundays excepted), say
300 times per year, the cost would be
$2,880 per day, or $864,000 per year.
The water consumption figures 8,000,-

000 gals, per day, at 9 cts. per 1,000 gals,
equals $720 per day, or $216,000 per year,
or approximately the cost of water sup-
ply of a city of 50,000 population. Know-
ing that the water used in flushing car-
ries to the sewers at least 10 per cent,
of its bulk of street dirt and a large
portion of the dirt settles in the sewers,
we see the great additional cost of sewer
cleaning.
Every engineer, or official, and every

periodical which is interested in con-
struction and maintenance of street
pavements, should persistently and at all
possible times and places raise their
voices in loud acclamation against this
system of "pavement ruination."
On this subject I quote the following

from the St. Louis Daily News of May
20th:
"Present Method of Flushing the City's

Streets Detrimental to Their Proper
Maintenance—Volume of Water Em-
ployed is Excessive—Unnecessary Ex-
pense to Tax Payer.
"From more than one source have

lately reached the Daily News com-
plaints, which would seem to be justified,
with regard to the system of flushing the
city's streets.

"No one can have failed to notice the
tremendous force with which the water
is projected from the flushing machine
employed in cleaning our streets, a force
sufficient to drive the sand and soil from
between the interstices of the granite
blocks with which some of the streets
are paved and to work serious damage to
those of artificially constructed asphalt or
bituminous surface. The result has been
that repairs to the streets become neces-
sary much more frequently than is at all

necessary or than would be the case if a
more natural system of cleaning were
employed.
"Nor is this all. The volume of water

consumed in street cleaning operations
at the present time is excessive; and is

also a source of unnecessary expense to
the long-suffering taxpayer. So great
indeed is the flow of water sewerwards
down the gutters when the "flushers"
are at work that few can get off the
sidewalk without wading. With this
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>t only all the street n
but also much 01 the paving matt-rials.

"During the past year the Street De-
partment has curtailed the use of flush-

ing machines and the improvemen
the condition of the pavement-
marked.
"Interviewed by a News reporter the

ner, .Mr. Travilla, ad-

mitted that these flushing machines now
in use. if employed too frequently, dam-
age asphalt or bituminous paving. The
damage to brick, granite and wood pave-
ments is also great, causing the joints
to be opened, the pavements to be loos-

ened and steadily dislocated, uneven and
need excessive repairs.

"Constant patrol hand sweeping, with
occasional machine sweeping and light

sprinkling just before sweeping, to allay

removing the heavier dirt is concerned,
and as an auxiliary means for cleaning
streets subject to heavy traffic has with-
out doubt a permanent place.
Pneumatic cleaning bears the same re-

lation to street sweeping that vacuum
cleaning does to broom sweeping for
floors. It is dustless, and the street
which has been swept is dustless. It

removes all the dirt, the fine light dust
as well as the heavy, not only from the
surface, but also from all the cracks, the
spaces between bricks and granite blocks,
and from street car tracks. A rough
pavement is cleaned as thoroughly as
the smoothest asphalt surface. No
sprinkling is required; there is no possi-
bility of damaging any kind of pavement.
The passing of the sweeping gang ceases
to be a nuisance to the residents.

FURNAS AUTOMOBILE AUTOMATIC STREET SWEEPER.

dust, has been demonstrated to be the
most economical, satisfactory and effi-

cient method not only for preserving
pavements but especially for keeping
streets constantly clean at all times of

day."
The squeegee is another type of ma-

chine which has recently come into use.

It uses a smaller amount of water than
the flushing machine, and depends for

the cleaning action on a soft rubber
spiral mounted on a revolving roller. On
a perfectly smooth asphalt surace it pro-

duces good results, though the amount of

water used is such that much of the dirt

finds its way to the sewer. It necessar-
ily fills all depressions level full of dirt,

and cannot be used over street car tracks.

Hand scraping is effective as far as

These results are accomplished by the
Furnas pneumatic street cleaning ma-
chine.

The picture shows a general view of

the machine, which is of the automobile
type, propelled by a gasoline engine.
The sweeping hood is shown resting

on the street. This is preceded by a
set of coarse brushes or rather scratch-
ers, which loosen any dirt which may
be stuck to the street surface.

The dirt is taken up and deposited in

the dirt box, the bottom of which con-
of two doors which can be dropped

for depositing the load.

The small boiler shown, furnishes a
supply of steam which dampens the dirt,

aiding in its separation from the air, and
also forms it into a dustless mat or cake
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in the box, so that no dust is made when
dumping, or when Loading into wagons.
The sectional view shows the air cir-

culating system, which is the interest-

ing and all important part of the ma-
chine. The general plan is that the air

used for sweeping is recirculated, being
used over and over again, with the ex-

ception of a small amount which is taken
out to provide for leakage as will be
explained later.

You will notice that the sweeping hood
consists of an inner and an outer por-

tion. The outer portion is enclosed by
short curtains, or lines, made of canvas,
to which small plates of iron are riveted.

These plates serve to weight down the
canvas and also to take the wear, due
to dragging on the street. They are
sufficiently light, however, to pass over

amounl of Bteam is blown in as previ-
ously described. After the air has de-

posited the dirt picked up from the street
it leaves by the center tube and returns
directly to the outer portion of the hood.
Within the center tube by which the air
leaves the separator is a small pipe,

which is open at the lower end. A small
amount of the air leaves by this pipe,

which leads to the ash pit of the boiler.

The amount of air taken out through this

pipe is equal to the inward leakage to

the outer portion of the hood.
The pressure in the separator, and

hence the amount of air leaving by the
small pipe, is controlled by the damper
shown in the passage between the sepa-
rator and the hood. Indirectly this de-

termines the pressure in the outer por-

tion of the hood, which is maintained at

SECTIONAL VIEW-FURNAS STREET SWEEPER.

the dirt, and not act as a brush or
scraper.
The inner portion is separated from

the outer portion on the front side by a
similar line, but on the rear side by a

metal strip which runs at a distance of

about one-half inch from the street sur-

face. This is the real sweeping point.

The air comes down in the outer portion

at a comparatively low velocity and at
substantially atmospheric pressure.
The inner portion is under the full

suction of the fan. The air rushing
through this narrow opening at high
velocity, and in a direction practically
parallel with the street picks up the dirt,

which is then carried up through the
opening in the center of the inner por-

tion.

As shown this opening is connected
directly to the fan suction.

From the fan the air and dirt enter
the centrifugal separator, which is di-

rectly above the dirt box. Here a small

or slightly below that of the atmosphere,
so that any leakage is inward, thus pre-
venting dust.

The small steam boiler serves a double
purpose. Steam added to the dirt and
air as it enters the separator, increases
the weight of the dust particles and thus
aids in the separation. It also dampens
the mass of dirt so that dust is prevented
when dumping. The air returning to the
hood, and therefore the air leaving the
separator by the small off-take pipe car-

ries a fine dust which it is very difficult

to separate. The fire in the boiler
serves as an effective filter for removing
this from the small volume of air which
must be discharged, while the air acts
to produce draft for the fire.

The power equipment consists of a
6x6 four-cylinder engine, located at the
forward end of the machine. The sweep-
ing fan is driven from the rear end of
the engine shaft through a cone clutch
and spur gears running in oil. The
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power for propulsion is taken from the

front end of the shaft and transmitted
through a friction drive and differential

jack shaft to the rear wheels. The max-
imum speed of travel is 5% miles per

hour, which may be reduced by the fric-

tion transmission, as required by the

condition of the street being swept.

The machine is operated by two men.

The driver controls the steering, and
propulsion and fan speeds. The operator
controls the pressures in the air system,
raises and lowers the hood as required by
means of the two levers shown, fires the
boiler, and dumps the dirt.

For average conditions this machine
will sweep 15 to 18 great squares of 10,-

000 sq. ft. per hour.

Management of Water Plants in the Smaller Cities.

By K. I.. Loomis, Superintendent Home Water Co., Valparaiso, Ind.

THE first and foremost duty of a
waterworks enterprise is to supply

its patrons abundantly and con-

stantly with a good, clear, clean and whole-

some water. How well or how poorly

that duty is performed rests solely with

the management of such an enterprise.

Most of our larger cities are now meeting
these public requirements fairly and
squarely, and while it is true that many
of our smaler cities are providing such a

satisfactory quality of water to their

patrons, it is likewise true that there are

many others which are not doing so.

Good water is one of the prime necessi-

ties of human life, and to serve it meag-
erly where an abundant supply is obtain-

able, or to serve an unfit and impure
quality, should be no longer tolerable by
an intelligent community, nor should it be

considered good business management on

the part of the enterprise. Each succeed-

ing year as we note the ever-increasing

pollution of our streams and public water
supplies, the demand is proportionately,

and very properly, becoming more and
more insistent for a better water. And
with these changing conditions, so great

has been the advancement in sanitary

engineering that with modern methods
of filtration, the vilest supplies, even
though thick with mud, foul of smell and
laden with the germs of disease, may
be so purified as to become entirely pot-

able and safe for human use.

In former days it was supposed that

only the larger cities could afford up-to-

date water plants with their splendid

filtration systems such as we have all

been privileged to examine here in Indian-

apolis, and while it is still true that our
smaller cities cannot afford such extra-

ordinary equipment, yet none are so poor
but they can well afford to dispense at

least a good safe water. For us in this

age to be satisfied to serve our patrons an
impure and inferior product is at once to

acknowledge our own delinquency in the
highest offiicial duty with which we are
charged. Whether the plant be municip-
ally or privately owned does not matter.
The standard of quality should be placed
just as high in the one case as in the
other. Nor should there be any doubt
existing in our minds as to what the
standard of purity should be. The time
for hap-hazard suppositions or guess-work
has long since passed by. Every water-
works man should really know his pro-

duct, and in order to do so, wherever
possible, he should install his own labora-

tory equipment for making the necessary
tests. But in cases where this may not be
done, nearby laboratory assistance could
doubtless be easily obtained; or the state

if called upon is always willing not only
to furnish analyses but to give valuable
expert assistance and counsel at any time,

to the end that the healthfulness of the
people of the state residing within the
borders of our municipalities may be
be properly safeguarded and conserved.
Water which is merely good enough for

fire protection, manufacturing purposes
and lawn sprinkling in our smaller cities

is, and should be, no longer regarded as
satisfactory. Any city, however small, if

it is large enough for a waterworks sys-

tem at all, is large enough to afford, and
can afford a water of good quality for its

citizens. The demand of the times as re-

lated to all human sustenances, to water
supplies as well as to food supplies, is for

a higher standard of purity—the best
which nature and science can produce.

Therefore, in the judgment of the
writer, with such a demand existing on
the part of the public, it is not only bad
management but may we not say the
grossest sort of mismanagement for any
municipality or company to furnish its

consumers with any kind of water but
good water. Though actuated by no
higher motive than purely selfish busi-

•A paper before the Indiana Sanitary and Water Supply Association.
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ness policy it is still the best evidence of

good management, even in our smaller
cities, when a high-grade water is pro-

duced.
In the discussion of this topic the writer

has dwelt upon the quality of water sup-
plies for the reason that more especially

in our smaller cities this fundamental
consideration in the management of

waterworks utilities is all-too-frequently

disregarded, whereas it should be of para-
mount importance both to the enterprise
itself and the public which it serves.

Wherever water exists at all it is possi-

ble to make it good, and that, too, at a
price easily within the reach of all. The
public wants the best, and as a general
rule is willing to pay the necessary price

for it, notwithstanding the fact that some
neighboring city may charge a somewhat
lower rate for a poorer water. The old,

time-worn antedated theory that all cities

of about the same size should pay about
the same rate for water, no matter how
different the cost of production or how
dissimilar the service, thanks to the grow-
ing intelligence of our times, has about
run its course. Such a theory was dis-

carded by the larger cities years ago, and
there is no surer indication of progress
on the part of our smaller cities than
when observed following their good
example in this regard. Next to furnish-

ing a good water, it is the highest mark
of good management when the rate for

water is made to depend upon the cost of

the finished product, without regard in

any way whatever to the rates in vogue
in any other city, whether higher or
lower. No fact is better recognized or
more firmly established among the fra-

ternity than that rates are comparable
only so long as conditions in the different

cities are comparable. It is likewise
recognized that no two cities have pre-

cisely the same conditions to meet. Hence
the utter impossibility of exactly similar
rates.

Thus, having first of all, produced a
good water and having established a fair

rate of charge for the same, the manage-
ment of an enterprise of this character
has taken upon itself responsibilities and
duties that are legion. Not merely must
a clear, wholesome and sparkling water
be produced but the service must be up
to the standard in every particular. The
pressure must be as constant and unvary-
ing as is possible to give. In case of fire,

the equipment must be in such condition
as will permit it to be instantly brought
into action for its highest and most
efficient duty.

If a manager must know his product,
so must he also know his plant, its capa-
city for constant service, its durability
under intense strain, and the proper
economy with which it should be operated,

not only as related to fuel supplies and
attendance, but economy in conserving the
output as well, the accomplishment of all

of which will be found to tax to the limit
all the watchfulness and skill of which
the most active manager is capable.

If flat rates should be in vogue a fre-

quent inspection of all fixtures in any way
connected with the system is necessary
in order to keep the waste and leakage
reduced to the minimum. Water closets

will get out of order. Urinals will become
opened too full. Faucets will be turned
on to prevent freezing, as doubtless most
managers have been brought to realize

during the unusually severe cold weather
of the past few weeks. Rigid rules to

conserve the supply, and a rigid enforce-

ment of them are indispensable and im-
perative necessities as against those who
willfully abuse the flat-rate privilege.

Wherever such conditions of wastefulness
prevail the department should very
promptly enforce meterage or shut off the
supply. Indeed, meterage to begin with,
is the only fair or equitable way to sell

water; and as we approach the entirely

metered system just so much nearer do
we come to the ideal toward which all

our cities, large and small alike, should
' constantly strive.

But even water meters are sometimes
prone to err. They, also, need attention
from time to time as well as leaky fix-

tures or wasteful patrons. Every meter
in service should be zealously looked after

from month to month to note any un-
usual variations in readings. Frequent
tests should be made to verify their cor-

rectness. As meters almost invariably
register in favor of the consumers when
incorrect such watchfulness will be found
to result in largely increased returns to

the water department or company, as the

case may be. Records of all tests and re-

pairs should be made and conveniently
filed for reference.

Because a waterworks plant is small

is no adequate reason for laxity in its

system of records and accounting. Indeed,

all the greater should be the necessity for

accurate, convenient, systematic and com-
prehensive records. Good bookkeeping
and well-kept records are absolute necess-

ities to the successful conduct of any en-

terprise no matter how small or large it

may be. Even in the smallest water-works
plant such a system should be employed
as will disclose at any time the actual

working conditions of the business. More-
over, it should be in such form that com-
parisons may readily be made with any
corresponding period in the history of the

enterprise. To the alert and wide-awake
manager such comparisons are fraught
with many enlightening suggestions
which he will find to be valuable aids in

the prosecution of his work. For instance,
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in the purchase of coal, a comparison of

the results obtained from the different

grades will disclose which is best and
most economical to use. A comparison
from day to day of pumpage records,

laboratory test records, coal consumption
records, recording pressure gauge records
and watchmen's dock-dial records will

all be found to be abundantly worth while.

Likewise, a comparison from month to

month of receipts and disbursements,
when properly classified, will tend to

emphasize conditions needing correction,

and by so pointing out the way to the

right sort of management as the business
lops and grows, will make failure im-

probable and some degree of success, at

least, not too difficult to be realized.

The office records should show com-
pletely of what the physical plant con-

sists. Every water main should be defi-

nitely shown as to location, connection
and size. Every valve, fire hydrant, curb
stopbox and service pipe should be cor-

rectly mapped, and each service record

made to fully indicate every fixture and
purpose for which it is to be used by the
consumer. These really important mat-
ters too many of our smaller cities en-

tirely disregard.

Good accounting will not permit the
capital investment account to be charged
with replacements and repairs, nor will

it attempt to deceive by failing to take
into consideration the very important
item of depreciation.

Thus may we not safely conclude that,

with good water, fair rates, a proper pub-

lic demand, good operating equipment for

the service required and a good system
of accounting, all that can remain essen-

tial to make the concern a success are
the right men on the job. And of these

at least a passing word is here thought to

be well worth while.

It is observed that the larger cities and
water companies which have achieved the
greatest success in our field of opera-

tion have and keep in their employ the

very best help they can obtain. They
are in constant touch with every phase of

water works development in other cities.

And although the heads of these larger

enterprises are high-class, capable men,
whenever difficult problems arise, either

in construction work or management,
they are quick to avail themselves of the
help of eminent professional water works
men upon whose aid they know they may
safely rely.

"With our smaller cities, however, as a
rule such a progressive tendency is not
so marked. Too frequently does it occur
that as managers we are found lacking in

a full appreciation of the importance of
the work devolving upon us to perform.
The manager of a water works plant,

however small, has in his care many

thousands of dollars of invested capital
represented by the physical value of the
plant. To properly care for the same and
to obtain therefrom the highest economy,
efficiency and returns, he should avail
himself of every aid in his power to ob-
tain. The best trade journals should
come regularly to his desk. Conventions
of water works men should be attended
and every available opportunity should
be taken advantage of in order to learn
what others are doing and to keep in

constant touch with the advancing prog-
ress of the times. And if those of larger
capacity and a much wider range of ex-

perience than we could possibly possess
require the assistance of expert knowl-
edge in their work occasionally, how much
greater is our need for help from time to

time when important problems in our
own work must be met and solved.

Indifference on the part of a manager
as to what others are doing will, in nine
cases out of ten, result in the stamp of

failure being placed upon his work. If

we would make our business a going-
concern, therefore, it is imperative that
we should bring to our aid as much of the
kuowledge and experience acquired by
other companies and other cities as pos-

sible, and this the progressive manager
will not be slow to do.

Another thing the right sort of manager
will do: No matter how heavy his own
burdens, or how great the provocation,

he will bear in mind in dealing with the
public that, "a soft word often turneth
away wrath," and also that a smile once
in a while will cost him nothing at all.

Courtesy and consideration toward the
public, as well as patience under unwar-
ranted criticism, in the long run he will

find always to pay. And if we deal court-

eously with the public, what shall we say
of our help, upon whose everyday loyalty

and untiring efforts much of our success
must of necessity largely depend. Every
helper in the enterprise, from the highest
to the lowest, should be made to feel that
he is a valued partner in the business, in

spirit at least. Having once obtained good,
loyal help the most cordial and mutually
helpful relations should be maintained.
Frequent changes of help not only look
bad for the management, but detract from
the highest state of efficiency in the serv-

ice as well. One of the most baneful in-

fluences of municipal ownership of our
utilities is the tendency to repay political

obligations with these positions without
proper regard to the qualification and fit-

ness of appointees, sometimes changing
the entire force with each successive ad-

ministrative change in the city's political

affairs. Under such conditions any sub-
stantial progress is almost beyond the
realm of human probability.

No department of public work has de-
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volving upon it larger and more far-reach-

ing responsibilities toward the public than
tlif water department, the correct and suc-

cessful handling ol which requires years
of constant study and the most untiring
devotion to duty that is possible for any
man to give. Without good men to direct

and without loyal co-operative help on the
part of employes, even the best of physical

plants must fail. Ultimate and lasting

success cannot be achieved in a day or a
year. If it comes at all it must be to

those who by their work are able to prove

their worth. Intelligent supervision and
the most diligent application to the multi-
tude ol' details and duties whieh daily
arise constitute the price of success in

the water works business just as in any
other enterprise. In all our cities, whether
large or small, there is no better or

worthier work to be performed than to

supply our fellow-beings with good water,

and in doing this, if we are able and will-

ing to pay the price of success in our
work, we surely cannot entirely fail.

Bituminous Concrete Pavements in Washington, D. C.
:

By Captain Mark Brooke.

IN the search for a satisfactory solution
of the problems which have arisen
since the introduction of the automo-

bile, road engineers seem to be working
toward a definite type of pavement, bitum-
inous macadam. In this, history is repeat-

ing itself, for many of you in your at-

tendance on this convention will have
ridden over a pavement of the same type,

the bituminous concrete, laid forty years
ago, in response to the demand for a bet-

ter type of pavement than the rough block
and cobble then existing. The highway
engineer of today should, therefore, find

something of interest, possibly of prac-

tical value, in a brief history of Washing-
ton's bituminous concrete pavements.
Washington today has 3,000,000 sq. yds.

of bituminous pavement, other than as-

phalt block, of which 1,200,000 sq. yds. are
are cement concrete base, and 800,000 sq.

yds. on a base of bituminous concrete. Of
this amount 600,000 sq. yds. have, at some
time, been resurfaced with asphalt over
^the original pavement, and less than 200,-

000 sq. yds. of old tar and tar-asphalt

pavements exist as originally laid.

In point of time the history of these
pavements may be divided into three dis-

tinct periods, in each of which a different

class of pavements was laid.

The first period is that from 1871 to

1878, the period of the old patented types,

to which the designation "concrete" has
been applied locally. The second period
was from 1888 to 1893, when a type of

bituminous base pavement known here as
"coal-tar distillate" was laid, and the
third is embraced in the last two years,
during which time a limited amount of

bituminous macadam has been put down.
In attacking the task of paving the

streets of this city, which had been cut
to pieces by the supply teams of the army
during the Civil War, the city authorities

sought for a smoother type than the cob-

ble with which the city was partially
paved, and Washington for a number of

years was a fertile field for inventors of
wood block and bituminous pavements.
Between 1870 and 1875 about 700,000 sq.

yds. of bituminous base paveemnts were
laid under various patents, among which
were the Evans, the Filbert or Vulcanite,
the Scharf, Abbot, Bailey and Parisen.
While differing in detail they were gen-

erally similar in character, and in all of

them the attempt was made to get a pave-
ment in which a more or less accurately
graded aggregate should be bonded with a
bituminous cement into a dense concrete.
The method in which this object was

sought to be obtained in the different

pavements is interesting, and I will give
a resume of the specifications of several of

them.
The Bailey pavement consisted of a

foundation about 1 ft. in depth of stone
from 2 to 10 in. in size, into which was
poured a cement composed of a mixture of

asphalt fluxed with tar, ground slate, soap-
stone, pulverized dry clay, shells and
stones. Upon this foundation was spread
a 2%-in. course of y2 to 1%-in. stone, over
which was poured a mixture of hot tar, as-

phalt and oil .of pitch. On this second
course was laid a third, 1% in. in depth,

composed of fine gravel, coarse and sifted

coal ashes mixed with the tar of asphalt
cement. All these layers were then rolled

with a heavy roller.

The Parisen pavement, of which about
70,000 sq. yds. were laid between 1872 and
1875, was constructed as follows: A base
course of 2 to 4-in. stone thoroughly mixed
with coal tar, lake asphalt, fine screened
gravel and calcined gypsum was laid to

a depth of 6 to 8 in. and rolled. In the

voids in the surface of this course was
rolled a light course of stone chips or

*A paper before the American Association for the Advancement of Science.



Ib8 MUNICIPAL ENGINEERING

gravel mixed with medium tar and Port-

land cement. The surface was then paint-

ed with a coat of the cement used in the

base. On top of this was a 2-in. course of

gravel, gypsum and Portland cement
mixed with bitumen in the proportion of

% medium distilled coal tar, ys mined
Cuban asphalt and % "dipped" or Trini-

dad asphalt. After rolling this course, it

was painted and the last course was re-

peated. The object of the paint coat, it

was stated, was to serve as a seal and to

form a bond between the adjacent courses,

and the inventor claimed as one of the ad-

vantages of this pavement that the base

courses were firmly bound and the spaces

filled and solid.

The Scharf pavement, of which about

200,000 sq. yds. were laid, consisted of

three courses, a base course of 4 to 7 in.

deep, composed of a mixture of stone and

stiff bitumen obtained from the slow dis-

tillation of coal tar; then a 2-in. course of

stone mixed with a cement of 1 gal. of

pitch to % lb. of asphalt; and a wearing

surface of small stones and gravel, hydrat-

ed lime, cement, pitch and asphalt.

The Vulcanite or Filbert was the simp-

lest in construction and proved the most
lasting of all the patented pavements. It

was composed of a mixture of 80 lbs. of

asphalt, 30 lb. of either rosin, pitch coal

tar or pine tar; 5 lb. of sulphuric acid, 90

lb. of lime, and 600 lb. of sand, fine gravel,

ground iron cinder and broken stone. The
sand and aggregate were first mixed and

dried, and then the other ingredients add-

ed, and the mixture heated to a suitable

consistency. The hot mixture was then

spread upon the sub-grade and rolled. The
proportion of cement in this mixture, ap-

proximately 14 per cent., is slightly

greater than the percentage of asphaltic

cement in our own present standard top

mixture.
The foregoing descriptions have been

taken from the specifications in the pat-

ents as recorded in the Patent Office, but

I believe that they should be taken as de-

scriptive of a theory rather than a condi-

tion, as they probably do not accurately

describe the pavements as actually laid

in many cases. The specifications them-

selves, it will be noted, are generally

vague as to sizes of aggregate and propor-

tions, leaving considerable to the discre-

tion of the contractor doing the work.

Those specimens of the different pave-

ments which have been preserved could

scarcely be identified by the patent de-

scriptions, and different samples of the

same pavement show marked dissimilar-

ity. They all possess one common char-

acteristic, small proportion of voids.

The cost of these pavements varied

from $1.74 to $3.70 per square yard. Many
of them proved unreliable and had to be

resurfaced within a few years. The
trouble appears to have been in the wear-
ing course, for whenever a new asphalt or
Vulcanite surface has been laid on the old.

pavement it has stood many more years of
service.

Of the 190,000 sq. yds. of Evans pave-
ment, laid for the larger part in 1873,
nearly the entire amount was resurfaced
within two years. Two-thirds of the
Parisen pavement was resurfaced within
five years and the remainder within the
next three.

Part of these pavements were resur-

faced with asphalt and a portion with the
Vulcanite pavement. The Scharf and Vul-
canite proved much more durable, and
many of them have been refurfaced or re-

placed only in the last few years in which
they have been in service.

The experience with bituminous con-
crete as a whole was so unsatisfactory that
when the first board of commissioners was
established in 1878 it expressed its inten-

tion of abandoning this class of pavement
in the following terms:
"In determining the class of pavements

to be laid the commissioners maintain
that each class of pavement must prove its

qualities under the test of actual traffic

before being extensively laid upon the
streets of this city.

"While some of the later and better
class of coal-tar pavements show good sur-

faces and give fair promise of a reason-
able durability, yet the general condition
of this class of pavement in the city is

such as to lead to their condemnation as
faulty in principle and deficient in vital-

ity. The use of bituminous bases has also
given rise to many perplexing problems in
the grades of streets upon which they have
been used, and as, when properly laid,

their cost is as great, if not greater, than
the hydraulic concrete, they have been
definitely abandoned."
From that time on sheet asphalt on a*

6-in. hydraulic cement base has been the
standard pavement of this city, and no
more bituminous concrete was laid for a
period of nine years.

The opinion thus expressed seems to
have been modified in the succeeding
years, for the report of the engineer de-

partment for 1887, after quoting the re-

port of 1878, goes on to say:

"In the meantime, however, a period of

nine years has elapsed and the well-pre-

served condition of some of the later and
better class of coal-tar pavements has led

many to believe that the faults of the
earlier pavements are not irremediable
and that with proper care such pavements
can be laid nearly equal to the asphalt in

most respects, and superior in the quality

of economy of first cost as well as in some
other minor particulars."
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The annual expenditure for mainten-
ance of the bituminous concrete for the 15

years ending July 1, 188G, was 5*£ cents

per square yard. For the first five years
the average cost was 3.7 cents; for the
second five years 6 cents, and for the last

five years 6.6 cents.

The 100,000 sq. yds. of Vulcanite, which
at that time had been down 14 years, av-

eraged only 2.9 cents per yard per year
during that period, about the cost to-day

cf maintaining our standard pavement.
It is not probable, however, that there

Avould have been a return to the bitum-
inous type had it not been for the action

of Congress in virtually compelling the

abandonment of the hydraulic base pave-

ment.
The paving appropriation act of 1886

contained a clause to the effect that no
contract should be made for laying con-

crete or asphalt pavement at a higher
price than $2.00 per yard for a quality

equal to the best previously laid. Bids
were then taken on a pavement with a
4-in. natural cement base and some laid

at the $2 price. The following year Con-
gress stipulated that the cost should not
oe higher than $2 for a quality equal to

the best laid prior to July 1, 1886, and
-with the same depth of base. This con-

dition, with varying limitations, has been
retained in every appropriation act to this

day. This meant that asphalt could not
oe laid on less than a 6-in. base, and as

"bids could not be obtained for this pave-

ment at $2, recourse was had to a bitu-

minous concrete, and during the next five

years 425,000 sq. yds. of such pavement
-were laid.

This pavement, laid under District speci-

fications, was of two kinds, known locally

as the "coal-tar distillate" and the "com-
cination."

Both pavements were 7 in. in depth and
consisted of 5% in. of base and binder
and l 1/; in. of wearing surface, the differ-

ence being in the character of the top
course.
The base consisted of stone passing a

3-in. ring, rolled to a depth of 4 in. and
then coated with a No. 4% coal tar paving
cement, 1 gal. to the yard.

The binder course was composed of

screened stone not larger than 1^4 in. and
Ttfo. 4 coal tar cement. The stone for this

course was heated, mixed with the ce-

ment in the proportion of 1 gal. of ce-

ment to a cubic foot of stone, then spread
en the base to a depth of 2 in. and then
rolled.

The wearing surface of the "distillate"

pavement was composed of about 60 per
cent, sharp sand, 25 per cent, screenings,
14 per cent, paving cement and small
quantities of hydraulic cement, slaked
lime and sulphur. The cement consisted

of about 30 per cent, asphalt to 70 per
cent. No. 4 coal tar.

The surface of the "combination" pave-

ment consisted of the standard asphalt top

mixture laid on the tar base and binder
courses just described.

These pavements continued to be laid

until 1893, when they were abandoned for

the hydraulic base pavement, the cost of

which had come within the $2 limitation

fixed by Congress.
Since 1908 we have resumed laying bitu-

minous concrete in the form of a limited

amount of bituminous macadam. This
pavement, however, belongs to the present,

it is not a matter of history and its de-

scription does not properly fall within the

scope of this paper.

While both the "distillate" and concrete

pavements are of the same general type,

the difference in construction and quality

is very marked.
The pavements of the period from 1871

to 1878, which run in depth all the way
from 8 to 14 in., are a dense, tough con-

crete in which the stone is thoroughly
coated, and the voids, small as they are,

completely filled with a tar which appears

as bright and fresh as though just laid.

The distillate pavements, on the other

hand, which have a uniform depth of 7

in., are brittle, the base course deficient in

tar and, such as there is, inert and luster-

less. The difference in the quality of

toughness will be appreciated from the

fact that in our resurfacing contracts we
have different prices for the removal of

bituminous pavements of the class laid

before and that laid after 1880, paying

$1.85 per cubic yard for the removal of the

former and $1 for the latter. The older

pavements are much more homogeneous
in character, and even in those that were
laid in successive courses there is no well-

defined line of demarcation between the

successive layers. However, the large

quantity of cement, in some cases as much
as 4 gal. to the square yard, used in the

old pavements made them objectionable,

wavy and in more than one instance, on a

grade, they have been known to flow over

the top of the curb.

The theory of these pavements was that

they would form an indestructible base

for a wearing surface which would be re-

newed as occasion demanded, and many
of them, particularly of the distillate class,

were laid with very flat sections, with a

view to crowning, which was anticipated

as the result of successive resurfacings.

As a matter of fact it proved imprac-

ticable to resurface them properly, as the

old surface did not wear away uniformly,

and it was impossible to strip it from the

base, so intimately bonded were the two
courses. Moreover, the street engineer-

ing of those days was rather crude, and
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many faulty grades were established. In

a number of cases the Burface deteriora-

tion was undoubtedly partially due to the

po< p drainage resulting from insufficient

.rown. it is rather from the necessity of

correcting these conditions than from any
other inherent defects of the pavements
themselves that they are being replaced
instead of being resurfaced.

The average age of all the street pave-

ments resurfaced in Washington last year
slightly over 25 years, and it is safe

y that the old bituminous concrete

j.'d over 30 years.

There are not many of the old pave-

ments left to-day. The Vulcanite pave-

ment on De Sales street, laid in 1S75. has
never been resurfaced. The south side of

Pennsylvania avenue. X. W., from Eight-

eenth to Twenty-first street, is a Scharf
pavement laid in 1S75 and resurfaced in

with a tar distillate top. F street,

in front cf the Willard Hotel, is a Scharf
pavement laid in 1S73 and resurfaced in

1^7n with an asphalt top. The Scharf
pavement on Vermont avenue, in front of

\rlington Hotel, than which there was

no better pavement in this city until gas
recently got into it, was laid in 1871, and
resurfaced in L878 with an asphalt top

over the original pavement.

Whatever may have been the faults of

our bituminous concrete pavements viewed
in the light of our greater knowledge and
experience, they have served their pur-
pose well and early formed a standard
which made Washington the best paved
city in the country. At one period of this

city's history there were over 1,000,000

sq. yds. of this pavement, and to-day,

either in original forms or as the basis

of a later pavement, they form over 25

per cent, of our smooth pavements.

A detailed history of these pavements
would doubtless give us many valuable
suggestions. I am going to refer to but
three which have impressed me, and they
are, that the mixing method is better than
the penetration, that the more homogen-
eous a pavement is and the fewer courses

in it the better, and that nature and mod-
ern process patentees are not unique in

their abhorrence of a void.

Notable Work on the Catskill Aqueduct.

THE construction work going on in

connection with the carrying out of

the Catskill Queduct project is de-

servedly attracting widespread attention.

It is inevitable that important problems
have to be solved when it is proposed to

bring an enormous supply of water from
a mountain district one hundred miles dis-

tant, conducting it across a score of val-

leys, some of them several miles in width,

as well as across so deep and broad a

river as the Hudson. The problems have
especial interest for the municipal engi-

neer because of the very character of the

enterprise. They have large interest for

the concrete engineer for the reason that

the construction of the aqueduct is every-

where involving the use of Portland ce-

ment and concrete. The steel siphon work
should have the earnest attention of the

engineer and manufacturer concerned in

the possibilities of steel construction. The
mining engineer has his interest claimed
by the shaft and tunnel construction. Port-

land cement (in cement mortar or in con-

crete) plays a most important part in all

of this. It is not only involved in the

concrete of the cut-and-cover sections,

but it is relied on to make possible a pro-

tective covering for the inside and the out-

side of the steel siphons. It has been
found of exceedingly great value in the
sinking of one of the deep working shafts;

in fact, it may be questioned whether the
sinking of this shaft would not have failed

without it. Consider then the Rondout
pressure tunnel and the steel siphons.

THE RONDOUT PRESSURE TUNNEL.

The Catskill Aqueduct may be said, if

one speaks broadly, to parallel the Hud-
son river. Consequently, the route cuts

across the tributary streams. These are

creeks, or brooks of no special import-

ance, so far as size goes. However, they

mark the positions of valleys, some of

which are a number of miles in width.

One of the largest is the valley of Rond
out creek. In making the crossing at this

point, the aqueduct drops far below the

surface of the ground, far below the bot-

tom of the creek, and thus makes the 4%-
mile passage from one side to the other.

A vertical shaft at each end, and a third

located at an intermediate point will re-

main permanent features. In addition,

five other shafts were sunk to the tunnel

grade in order to facilitate construction.

One of these, Construction Shaft No. 4,

is 500 feet deep. It is 10 x 22 feet in
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horizontal section. Eighteen months were
occupied in putting down lliis shaft. It

was flooded six times. The strata passed
were:

Glacial drift 6 feet

Helderberg limestone 226 feet

Binnewater sandstone 39 feet

High Falls shale 92 feet

Shawangunk grit 134 feet

Total 497 feet

The trouble with the water came, no
doubt, almost altogether from tbe sand-
stone and the shale. But the water made
its presence felt long before these strata

were reached. The site of the shaft in-

cluded the location where a 4-inch test

hole had been put down. When a depth
of about 80 feet had been reached, a sud-

CASTKILL AQUEDUCT. STEEL PRESSURE
SIPHON.

Concrete Cradles in Foreground.

den inrush occurred through this hole,

filling the shaft half full. The emergency
pumping plant had not yet been delivered;
so that the contractors were caught un-
prepared. However, by the use of an air-

lift and a couple of sinking pumps, the
water level was lowered to a point near
the bottom. A nipple was driven into the
hole and casing attached to it. The pur-
pose was to grout up the hole. In order to

carry out this plan a 1-inch pipe was put
down to the level of the Shawangunk grit

—that is to the 363-foot level. The water

was now permitted to return. Pressures
were thus equalized and currents pre-

vented. The grout was made according
to the formula 1:1, and poured down the

t-inch pipe. This latter was withdrawn
as the grout, filled in.

The problem of this one hole was solved

in this way. But fears began to be enter-

tained as to whether the ordinary meth-
ods of shaft sinking would prove success-

ful. It was understood that there was be-

low a great deal of water under considera-

ble pressure. With subsequent events in

mind, it is not difficult to see that a spe-

cial pumping chamber in the side of the
shaft should have been provided before

permitting the excavation to pass out of

the limestone. This arrangement was
made later, but the delay was the source

of much trouble. However, excavation
went on, and the sandstone was pene-

trated. At the 260-foot level, the amount
of incoming water was only about 225

gallons per minute. However, during the

drilling of the sump, an additional 600-

gallons per minute came in suddenly
through one of the drill holes, with the

result that the shaft was flooded again.

After some trouble, the shaft was unwat-
ered, only to be flooded three additional

times in as many weeks. Pretty much
all this water came in through bore holes,

none of which was probably over two
inches in diameter. When the fifth un-

watering had been completed, the condi-

tions below were known to forbid further

progress apart from special precautions.

In fact, it had been ascertained that large

crevices were a short distance beneath the

bottom of the excavation. One of the

largest of these crevices ran up to 8

inches. As compared with the 2-inch bore
holes, they promised plenty of trouble.

It was now proposed to deal with the

water question by means of grout. Four
special machines were set up at the mouth
of the shaft. A 2%-inch pipe led down
the shaft to the bottom, where a 2-inch

hose carried the grout to the point of

use. At the beginning of operations,

the grout gave trouble by leaking back.

It would come in through the spaces

around the pipes and through cracks in

the bottom. This difficulty was success-

fully met by mixing finely ground horse
manure with the grout. The manure pro-

duced a clogging effect. Somt grout was
wasted, but success was eventually ob-

tained. In this procedure, a total of 2,900

bags of Portland cement was consumed.
When the grout had hardened in the

crevices, a few more holes were drilled.

Water having a head of 65 pounds was
found 14 feet below. These holes were
soon grouted up, only 60 bags of cement
being required.

But sinking was not at once resumed.
It was deemed advisable to deal further
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with the question of the water. The grit

v, as now about 100 feet further down. It

was proposed to grout up the interven-

ing water-bearing strata with more
grout Accordingly, six diamond drill

holes were put down to the grit. Half
were of the size corresponding to a 1-inch

core; and half to a 2-inch core. With a
-ure of 27." pounds per square inch,

these holes were grouted up with 175
bags of cement. Nobody knew whether
this small quantity of cement meant that
the problem was a small one or whether
it had been only partially solved. It

would seem that the thorough applica-

tion of the method of grouting ahead of

the excavation should have been em-
ployed sooner—that is, before the water
bearing strata had been penetrated.

Sinking was now begun again, and pro-

secuted until a depth of 320 feet was
reached. A couple of collecting rings had
been arranged, and many sinking pumps
installed in the shaft. The wrorking space
was much impeded. Besides it was diffi-

cult to secure easy, certain and adequate
pumping capacity by the use of sinking
pumps alone. It was determined to con-

struct a pumping chamber off to one side

at the 309-foot level. This chamber was
quite large being 10 feet high and having
horizontal dimensions of 17 and 24 feet.

Beneath its floor a sump 5M> feet deep
and 16 x 22 feet in area was arranged. It

had a capacity of 14,500 gallons. In the
special chamber were installed three
Cameron horizontal condensing pumps.
These were all the 24 x 10 x
2o-inch size and had a combined ca-

pacity of 1.050 gallons per minute. They
were run by the steam supplied by three
100-h. p. boilers set up at the mouth of the
shaft. As the pumps were of the con-

densing type, this whole arrangement was
a possible one. Before the installation of

this powerful pumping plant, the sixth

flooding of the shaft took place. Subse-
quently no especial difficulty was encoun-
tered from the water. More grouting was
done, but none of the seams required more
than 100 bags of cement, with one excep-

tion. When the grit was reached, a hole

gave trouble and required 348 bags of ce-

ment. The amount of water pumped from
this one shaft was 86,181,000,000 foot-gal-

lons. The total amount of Portland
cement consumed in the grouting opera-

tions was 971 barrels.

THE STEEL SIPHOXS.

Where the Catskill Aqueduct crosses a

very broad valley, a permanent vertical

shaft is put down on each side and the two
bottoms are connected by a more or less

horizontal tunnel through the solid rock.

But where the valleys are quite narrow,
the practice is to make the crossings by
means of steel tubes. These are of enor-

mous dimensions. Three parallel tubes
are required for each crossing in order
to furnish full capacity. Only one is be-
ing put in at present—the middle one.
There are to be in all fourteen steel

siphon crossings of an average width of

0.455 mile. This work is divided into

two contracts, one of which is held by the
T. A. Gillespie Co., of New York City.

Altogether the fourteen siphons will

require for the single central tube some-
thing over six miles of steel pipe. The
diameters are 9.50, 9.75 and 11.25 feet.

The thicknesses of the steel plate vary
from 0.438 to 0.750 inch. The variations

in diameter and thickness of plate are
made in order to permit a standard ca-

pacity to be maintained under varying
conditions and to enable varying bursting
pressures to be withstood. The joints are
riveted ones. Circular joints are lap

riveted. With the thinnest plates (0.438

inch), the longitudinal seams are also lap

riveted. For plates thicker than 0.500

inch the longitudinal seams are butt

riveted. For the 0.500-inch thickness both
methods are employed on longitudinal

joints. The butt riveting is done by
bringing the edges together—edge to edge
—and then covering the joint inside and
out with a steel strap. The inner strap

is wider than the outer ones. The rivets

securing the outer strap to the tube are

also the central rows of rivets for the

wide inner strap. They thus hold to-

gether three thicknesses of plate. In addi-

tion, two single rows of rivets are
arranged in staggered positions relative

to the two central rows. The two rows
outside of all, which secure only two
thicknesses of plate, have their rivets

placed at double the interval used in the

other rows.
In crossing the Peekskill valley over a

mile and a quarter of pipe is required.

All of it is of the smaller diameter. A
short length (139 feet), presumably at the

lowest point, is of the thickest plate

(0.750 inch) ; then there is a total of

1,000 feet or more of the 0.688-inch thick-

ness. Apparently no other of the cross-

ings require such thick plate as the 0.750-

inch thickness. This will be understood
when it is stated that the maximum head
at Peekskill is 340 feet—45 per cent,

greater than in any other case. It is the

widest and the deepest of the steel siphon

crossings.
The steel pipe is furnished in 15-foot

lengths. A circular joint has accordingly

to be made every 15 feet. This fact has to

be taken into account in the preparations

for the reception of the giant tubes. Con-

crete cradles are arranged at such inter-

vals as to permit the shop and field joints

to come between them. The concrete

cradles are 8 feet or more across—meas-

ured transversely the line of the aque-
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duct; and about 3 feet wide. The same
style is not used everywhere. A typical

cradle has, however, a curved depression
above to fit the pipe. It is then continued
horizontally for a short distance, Under-
neath, a vertical section across the line of

the aqueduct discloses a flat curve. The
manner of casting is quite simple. Two
bulkheads of the required form are placed
on the earthen surface, which has been
given the required curvature. The bulk-
heads are held temporarily in position by
a couple of wooden strips nailed across.

The concrete is poured in and the upper
surface formed by hand. However, a
transverse and several longitudinal
grooves are described where cradle and
pipe are to come into contact. These are
provided by using short lengths of wooden
strips. The object of these depressions
will appear later.

When the cradles have been cast, the
pipe suitably placed, and the field joints

made, the entire siphon is filled with
water, the pressure being brought to the
conditions that are to exist when the
aqueduct is in actual service. This is

done not merely to test for possible leaks,

but especially to give the pipe the exact
form it will have when in actual use.

While filled thus with water, the con-
crete envelope is put on. This is a pro-
ceeding requiring time. During this per-

iod, it is important that the pressure be
maintained at the required point. It is

necessary, therefore, not merely to pump
the pipe full, but to maintain the pressure
night and day. In this and other duties,

the Cameron pumps have been engaged.
It is necessary or at least advisable to

clean the surface of the pipe thoroughly
preparatory to the application of the con-
crete envelope. It is possible that the
concrete would absorb and take care of a
thin coating of rust. But no chances are
being taken on that. Removable ribs are
employed to hold the lagging in place. At
Bryn Mawr, narrow wooden strips making
lap joint with each other were in use,

upon the writer's visit. The concrete is

dumped upon the crest of the pipe. The
jacket of concrete completely envelops the
tube, except where the cradles themselves
are located. Prior to placing the con-

crete of the envelope, a grout is poured
into the grooves arranged on the upper
surface of the cradles. Access is gained
from the side. This grout fills the sys-

tem of grooves beneath the steel plate and
effects a close joint.

The placing of the interior shell of ce-

ment mortar is one of the most interest-

ing and important matters connected with
the steel siphon work. This lining is re-

quired to have a minimum thickness of

2 inches and a smooth internal surface
when finished. A little consideration will

show that we have here a considerable

problem. Of course, any satisfactory so-

lution of the problem must be a commer-
cial one. Considerable experimenting has
been done.
A steel form presents perhaps the best

surface adapted to securing the desired
smoothness. It would, perhaps, be diffi-

cult to provide ribs strong enough and
yet sufficiently flexible to permit slight

variations in form to be made. The tube
is not a circle—it is, rather, an ellipse. A
device for blowing the grout on to the
steel and thus building up to the required
thickness was tried for a while. It

seemed to put the mortar on satisfactorily,

except that it left a rough surface ex-

pensive to smooth. On the Gilliespie con-

tract, wooden forms are used. The bottom
of the lining is put in by hand. The
remainder—about 270 degrees—is placed
at a single pouring when a section of

form, perhaps 20 feet long, is ready. This
consists of nine segments, each covering
about 30 degrees. Each segment is a unit.

They are all alike, so that no mistakes
can occur in arrangement. Ribs giving
strength to one segmental form interlock
with ribs of the next one, and so on. The
interlocking is secured by providing a
tongue or protuberance on one end of a
rib and a corresponding notch on the
other. The tongue of one rib is placed in

the notch of the rib next to it around
the circle. We thus get a long rib of

270 degrees. Five struts are now put in

place at a number of the 270-degree ribs.

These extend from a joint on one side to

the joint opposite on the other. They are
easily placed, and easily taken down.
Altogether, there are about 20 such
struts used in setting one section of

form. The struts contact at each end,

not with the joints, but with intervening
longitudinals. There is a simplicity and
flexibility about this form that makes it

quite successful. Metal stops are em-
ployed to regulate the distance between
form and pipe. When all is ready, the
pouring is accomplished by means of a
tube running up through the roof. This
permits the cement mortar to be furn-

ished from an outside point. The tube is

arranged at one end of the form. The
end selected is the lower one. A hole is

left open at the other end to provide a
suitable vent. No provision is made for

expansion and contraction. It is as-

sumed, perhaps, with the pipe full of

cold water and the exterior well pro-

tected there will be but a small variation

in temperature.
The concrete on the outside and the

cement mortar on the inside are to be
considered as having no other service of

importance to perform besides that of

protecting the steel pipe. Time will

alone tell how perfectly this has been
accomplished.



Wells and Well Pumping Machinery.

By Charles Brossmann, Indianapolis, I nil.

THERE is no definite record as to

when man first had to secure water
from wells, nor the reasons which

made him endeavor to secure water from
below the surface. No doubt at first

water was used directly from the streams,
which at that time certainly were pure;
but the human family increased. By mul-
tiplication and dissension it spread to all

corners of the land, after which wells are
spoken of again and again in the Bible.

"And Isaac's servants digged in the
valley and found there a well of spring-
ing water." Gen. 26:19. This seems to

be the first mention of a flowing well.

History and romance are singularly in-

terwoven and associated with the descrip-
tion of wells. In Isaac and Rebecca's ro-

mance a well is mentioned. The well
called Jacob*s well is replete with ancient
history. Numerous other instances are
probably remembered by most of you.
No doubt the first wells were crude ex-

cavations, mere holes in the ground of

very shallow depth and built wholly in
soft materials; but, with the discovery of

metal, wells were dug into the solid rock;
not only shallow wells, but wells of pro-
digious depth for such times, and of no
mean size, accurately fashioned and de-

signed with a view toward permanency.
The well called Jacob's well, located on

the road to Jerusalem, was used for 3,500
years by his descendants. The exact date
of its construction is unknown. It is not
known whether Jacob built this well him-
self. Sunk in the solid rock, this ancient
hole drops to a depth of 105 feet and is

9 feet in diameter.
In Fig. 1 is shown one of the most re-

markable engineering works of the an-
cients, Joseph's well at Cairo. This ex-

traordinary well is nearly 300 feet in

depth. For a depth of 165 feet through
the solid rock it is 18x24 feet in section.
At this depth is a relay chamber to re-

ceive water from the lower level of the
well. The lower shaft extends 130 feet
below through the rock into a bed of
water-bearing gravel. The lower shaft of
the well is 9x15 feet in section, the water
from the bottom being raised to the 165-

foot level by machinery, consisting of an
endless chain of pots and toothed wheels;
the motive power being horses or oxen.
Making their countless rounds in this
subterranean chamber, these beasts of
burden raised the water from the very
bottom to their own level ; from there the
water was again elevated the remaining

160 feet to the surface of the earth by
similar beasts of burden.
Access from the surface of the ground

to the lower chamber was obtained by a
winding passage way following around

JOSEPH'S WELL.
FU. 1.

the large shaft. This passage way is be-

tween 6 and 7 feet wide, and a little over
7 feet in height. Dropping with a very
easy grade it winds around the well with
a wall with little over 6-inch thickness

*From a paper before the Indiana Engineering Society.
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between it and the well shaft itself. Built

in the solid rock with such extraordinary
care and accuracy, this well is truly re-

markable; and it would be especially in-

teresting to know more of the methods
and tools used to build this great engi-

neering work. The building of this well

is commonly credited to Joseph, a patri-

arch of Egypt. Some scientists attribute

this well to the same people who built

the pyramids. Others, believing that

Cairo is situated upon the location of the

ancient city of Babylon, hold it to be part
of the remains of this historic city.

. The genius of some ancient engineer

The exact credit of its invention is

clouded in the ilim chronicles of mechani-
cal history, but it is likely that its de-

velopment is due to the Chinese.
The syringe and the valve were evi-

dently the forerunner of the improved
pump of Ctesibius. This machine was
the forcing pump of the ancients, and
could force water to considerable heights.

The improvement and combination of pis-

tons, valves and air chambers giving a
machine that produced a continued flow

of water, entitled this ancient inventor to

the thanks and regard of our modern en-

gineers. Fig. 2 shows the pump of Ctesi-

Macbine of Ctesibius.

Fig. 2.

(believed to be Conon, residing in Egypt)
is shown in the form of a screw pump
used by the Egyptians and the Romans.
This is usually named the Archimedean
screw, after the man who introduced it.

These pumps have been reinvented time
and time again, some driven by hand and
some by beast, and some even by water
power. Pumps of this principle have
only recently been taken up again, and
with slight modifications and improved
mechanical construction, give for moder-
ate depths a machine that will displace a
very large volume of water. Unlike the
old machine, these of later day make are
operated at very high speed.
An improvement of the chain of pots

used in Joseph's will is the chain pump.

bius from the description of Vitruvius.

The latter application of this old pump
is herewith shown as used in the rotative

machinery of the fifteenth and sixteenth
centuries. Note the weighted arms show-
ing the flywheel principle.

About 1641 the first suction pump was
constructed at Florence, Italy. This led

to the discovery of vacuum and atmos-
pheric pressure by Torricelli. This natu-

ral law was even the subject of religious

bickerings at that time. The bellows
pump was, however, used over a hundred
years before that time, but the above
mentioned theory did not seem to be un-

derstood. The differential plunger pump
is also mentioned about this period.

Heretofore all the machines described
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Fig. 3.

DEEP WELL, STEAM HEAD.
Fig. 4.

DEEP WELL, POWER HEAD.
Fig. 5.
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have been operated by manual labor, or

by animals. In 1655 the Marquis of Wor-
cester, England, mentioned his ideas on
the raising of water by steam power; in

fact, shortly after 1G0O the use of steam
for pumping water was causing comment
in England. Rapidly following came the
fire engine and machines of Papin, Sav-

ery, Newcomen, Cawley and others. The
general form of Newcomen and Cawley's
engine of the early part of the eighteenth
century is shown in Fig. 3. Following

motion to the plungers, the dead center of
one lever was obtained before the other
was passed, thus the column of water was
always in motion without shock or vibra-
tion. Such pumps have been used in
England with lifts of 150 and 200 feet.

The original pump of this type was in-

vented in 1780 by Taylor, of South Hamp-
ton. (Acknowledgement is made on parts
of historical matter to "Ewbank.")
The pumps of the present day are in

almost every instance modifications or

ii

SINGLE-ACTING BARREL.
Fig. 6.

DOUBLE-ACTING BARREL.
Fig. 7.

CONTINUOUS-FLOW BARREL
Fig. 8.

these came the great improvement by
James Watt, using steam expansively.
The advent of the steam engine, of course,
gave a corresponding impetus to the im-
provement in pumping machinery of every
type, and during the years following the
invention of utilizing the expansive force
of steam rapid progress was made, and
many machines were built that were effi-

cient and reliable.

The Mather and Piatt pumping engine
for wells used a single cylinder and two
plungers, one rod inside the other. This
pump had two bell cranks to transmit the

improvements over some of the older

types of pumps, most of which have been
mentioned above. The air lift and the
internal explosion pump probably being
exceptions.
The present day deep-well pumps may

be classified as direct acting, rotary, cen-

trifugal and the air lift or air displace-

ment pump. The direct acting deep-well
working barrel, either single or double
acting, has been used probably more than
any type of well pump, using generally a
steam head (Fig. 4), or in many cases a
power head driven by steam, gasoline or
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POWER WORKING HEAD FOR CONTINUOUS-
FLOW PUMP.

Fig. 9.

electric power (Fig. 5). The single acting
barrel is shown in Fig. 6, the water, of
course, being discharged only on the up
stroke. The double acting barrel, of

which a type is shown in Fig. 7, gives a
discharge on both the up and down stroke.

The differential plunger pump gives a
somewhat similar effect by using a single

acting barrel with a displacement plunger
placed at the discharge end.

Still another type is the continuous flow

style of barrel, shown in Fig. 8. In this

there are two plungers, the rod from the
lower plunger being inside the rod from
the upper plunger. These barrels are
usually operated by power heads. In
some the motion is given the rods by
means of cranks and gears; in others, the
rods are connected to rollers riding on
cams. The claim for pumps of this class

is that the double plunger gives a con-

tinuous flow without pulsation, which in-

sures smoother and more economical
operation.

Fig. 9 illustrates a power head for the
continuous flow type using cams and
rollers to operate the two plungers.

The air lift pump is operated by intro-

ducing a jet of air at the bottom of a
water column. The air from its buoy-
ancy forms bubbles, or an air piston which
forces or displaces the water to the sur-

face. The air lift is about as simple a

AIR-LIFT PUMP.
Fit. 10.
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mechanism as can be placed in a well for

the pumping of water. A compressor is

placed at the surface, and the general
arrangement of the outfit is shown in

Fig. 10.

The air pump head itself is made in

numerous forms ranging from a simple
pipe with an opening at the bottom to

those of more recent date, which are ar-

ranged to reduce to a minimum the fric-

tional losses in the air and water. The
air lift is most economically operated at

a minimum of 60 per cent, submergence.
Under proper condition this type of pump

some cases into the atmosphere, or in
some of the more recent types the exhaust
being returned directly to the compressor,
and a considerable saving being thereby
effected. The important mechanism of
such a system is the reversing air valve
supplying the air to the pump. Fig. 11
shows the genera] arrangement of the
return air system. The detail of the
working barrel, it will be noted, is quite
simple. No special submergence is re-

quired for this type of pump. The water
fills the pump by gravity, after which the
air pressure is applied and the water is

AIR-DISPLACEMENT PUMP. RETURN SYSTEM.
Fig. 11.

will deliver more water than the direct
single or double acting deep well pump.
The displacement pump, operated by

compressed air, consists of a compressor
and necessary piping to the well, and the
displacement pump itself placed within
the well, and some type of automatic
valve to regulate the inlet of air to the
pump. In the simpler forms air is ad-
mitted to the pump in the well, forcing
the water upward and discharging at some
given point; the air is then exhausted in

forced upward until the water level in

the pump chamber is close to the bottom,
then the reversing valve cuts off the air

supply, and connects the air compressor
suction to the pump, the exhaust air being
returned to the compressors, thus saving
the wasting of air to the atmosphere.
The pumps of the rotary class are im-

provements of the Archimedean screw or
the centrifugal pump. Fig. 12 illustrates

a modern pump of the screw type. These
pumps are operated at high speed and
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will discharge large quantities of water.
They can be driven by steam turbine,

electric motor or belt. In some instances
an additional centrifugal pump is placed
on the same shaft to raise the water from
the surface to any desired elevation, thus
giving a very compact installation. The
impeller or screw pump itself, it must be
understood, is used only for lifting from
the well to the surface, the attached cen-

trifugal at the surface being used for

pressure. Fig. 13 illustrates a deep-well

In the selection of a machine for any
installation, the type will be governed by
a number of conditions. The size of the
well, its depth and the amount of water
Iter minute that the well is capable of

yielding, all have a direct bearing in de-

termining the particular type of pump
that is best suited for the well to be
pumped. It will be found that in the
majority of installations where water has
to be pumped from considerable depth, it

usually takes more power to get the

rfc-tor
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SCREW PUMP.
MOTOR DRIVE.

Fig. 12.

srip

MOTOR DRIVEN
CENTRIFUGAL PUMP.

Fig. 13.

SECTION OF WATER END
CENTRIFUGAL PUMP.

Fig. 14.

multiple stage centrifugal pump. This
type of pump is capable of operating di-

rect against fairly high pressures, but will

not give as large amount of water as the
impeller or screw type. The shafting is

hung entirely from the top and is pro-

vided with ball or roller bearings, thus
reducing friction to a minimum.
The general construction of the deep-

well multi-stage centrifugal is shown in

Fig. 14.

water out of the ground than to distrib-

ute the water afterwards. Each installa-

tion should be carefully considered, and
after the type of pump is determined that

is most suited to the conditions found,

comparisons can then be made between

the various makes as to cost, efficiency,

etc., and the proper selection can then be

made.
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Should a City Grant a Franchise to a Competing Public Service

Corporation.—Obsolescence in Public Utility Plants.

—

Politics, Pull or Incompetency.

SHOULD A CITY GRANT A FRAN-
CHISE TO A COMPETING PUBLIC

SERVICE CORPORATION?
A correspondent asks a question con-

cerning a franchise for a gas company
which is answered in the "Question De-

partment" and raises a question of public

policy which merits some discussion. The
city owns and operates an electric light

plant and a company is asking for a

franchise to furnish citizens with gas

for cooking, lighting, etc. What would

be the effect of this competition upon the

revenues of the city's electric light plant,

and what return should the company pay

to the city for the franchise?

There are several sides to the problem

and the balance can be struck only after

a careful and detailed study of all the

local conditions and possibilities. A few

general suggestions may be made, how-

ever.

From the point of view of the com-

pany: The returns from the investment

must be sufficient to pay the operating

and maintenance expenses, depreciation

of the plant and interest on the capital

invested. To do this the price of fuel

gas must be sufficiently attractive to in-

duce the citizens to use the gas instead

of coal or other fuel. Most of the use

of fuel in a city located as far south as

this being for cooking, it should not be

difficult to do this, although a schedule

of $2 to $1.25 such as that decided to be

necessary for Taylorville, 111., would not

be low enough to induce the change from

coal to gas unless the price of coal is

high or the citizens are well-to-do and
would use gas for its convenience and
comfort without much reference to its

price. To induce the use of gas for light-

ing the price of gas for that purpose must

be low enough to compete with the elec-

tric light furnished by the city, and over-

come the advantage of greater conveni-

ence which the electric light has. The
rates for electric light which are charged

by the city are not known, but they are

probably lower than they would be if

the plant were owned by a private cor-

poration. The price for gas for lighting

can therefore not be very high. This

means, probably, that the income will be

quite low as compared with the expendi-

tures and reserves necessary to make
and the company can hardly afford to

pay any large percentage of its earnings

as compensation for its franchise. It

is quite probable that in so small a city

the revenue from gas for cooking would

not be sufficient to warrant the construc-

tion of a plant for gas only, although it

might warrant some extra expenditure

in a by-product coke-oven plant to utilize

the gas which is generated in the pro-

cess of making the coke. In an iron-

smelting district a coke plant of this sort

would be possible as the coke could be

used in the iron furnaces and the gas

would be a by-product costing little or

nothing except for its distribution

through the city.

From the point of view of the city:

The pipes in the streets are a burden

for which the city should have compen-

sation. If the gas company is to have

the share of business which is necessary

to keep it alive, and the city's electric

light plant now has a business as fully

developed as it should be, the gas plant

must take business from the electric

light plant. This will reduce the reve-

nues and the profits of the electric light

plant. If, as is very probable in a muni-

cipal plant, the profits in the electric
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light plant are small or there is a defi-

cit, this will mean a payment from the

general funds of the city to keep up the

electric light plant, and so far as this

is due to the competition of the gas

plant, the city is justified in requiring

from the gas company a payment for its

franchise which will meet this reduction

in revenues in addition to the compen-

sation for the use of the streets. It is

quite possible, however, that the electric

light business has not been developed to

its utmost, being a municipal plant, and

that a well managed small gas plant

could develop new business enough to

live without interfering materially with

the present business of the electric light

plant, although interfering materially

with its future development.

From the point of view of the citizens:

Gas is a very desirable fuel, especially

in cities of the far south, and would be

a great convenience to the citizens, one

for which they would doubtless be willing

to pay a reasonable advance over the

price of coal, but, unless the price is ma-

terially less, it would not displace elec-

tric light. It would seem to be hardly

fair to require the taxpayers at large to

pay a deficit in the electric light plant to

help a part of the citizens to secure

these benefits.

To one with some knowledge of the

general possibilities in cities of the size

named for electric light and gas busi-

ness, but unfamiliar with the local con-

ditions, it would seem that the prospects

for a gas plant using the ordinary coal,

water or oil gas process were not very

flattering. But the investors may be

left to decide this question for them-

selves. It is the city's duty to protect

its own investments and other interests

by proper safeguards and payments in

case the investment is decided upon by
the company. Careful study by one fa-

miliar with the class of problems should

be made and his report used as the basis

for franchise requirements.

Even then a strict reading of moral

and business principles should induce

the city officials to consider carefully the

propriety of granting such a competing
franchise, without the assurance through

this report or otherwise that the condi-

tions are so favorable that future serious

trouble and loss will not result to city

or to company. Some future city admin-

istration may find it necessary, or at

least expedient, to donate the remnant
of the city's electric light plant to the

gas company to reconstruct and operate

for its own benefit. Such things have
happened where local influences, politi-

cal or otherwise, have resulted in neglect

and consequent rapid depreciation of

the municipal plant.

OBSOLESCENCE IN PUBLIC UTILITY
PLANTS.

Prof. Halford Erickson, of the Wis-

consin Railroad Commission, presented a

paper on February 15 before the Indiana

Sanitary and Water Supply Association

on the methods of appraising public

utilities used by the commission of which

he is a member. In the discussion of the

paper Prof. J. D. Forrest, who is now the

manager of the Citizens' Gas Company,

of Indianapolis, asked a number of ques-

tions, among them one as to the proper

practice in allowing for obsolescence in

apparatus not wholly depreciated but

rendered useless by the advance in the

art whereby improvement in service or

increase in economy of operation de-

mands replacement by more modern in-

ventions.

There are some points in this connec-

tion which are occasionally mentioned,

but which do not often receive full atten-

tion, to which Professor's Forrest's at-

tention may be called. A company does

not of its own motion dispose of old ma-

chinery and replace it with new unless

it expects full return from the new in-

vestment. Under a certain progressive

management of a prominent railroad the

men in authority in the shops were in-

formed, when they wished to make im-

provements, that whenever they could

show a saving by new machinery which

would pay 10 per cent on the cost of in-

stalling it, authority would be given for

making the change. The evident ex-

pectation was that the improvement

would pay for itself and that the plant

would be increased in value by the re-
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sultant difference between the value of

the old machine and the new one. So

in making a valuation of the plant, the

old machine might be written off entirely

and the new one written in with depre-

ciation deducted from the date of its in-

stallation. This would allow the good

judgment of the managers to receive as

a dividend the increased returns from

cheaper operation or increase of business,

as well as the interest on the increase in

capital, and they could well afford the

deduction of the remnant of value of the

old machine. If the judgment of the

managers was not good and the returns

were not as great as was expected, they

would still have the increased valuation

of the plant on which interest and depre-

ciation must be computed in fixing the

charges which the rates must be large

enough to meet.

It is hard to see why any allowance

should be made for future obsolescence

in fixing a depreciation rate for the

future, if the company of its own motion

makes such replacements with more effi-

cient machinery. It then exercises its

own judgment as to the chances for profit

in making the change and gains or loses

according to whether that judgment is

proven good or not, a matter with which
the patrons of the utility or the public

have no concern.

If, however, a financial improvement
by the change cannot be demonstrated,

and therefore the company refuses to

make it, and the public or the patrons

desire the better service which the change

would bring, then they should pay the

deficit arising from the increased expense

under the changed conditions, a sufficient

addition to the capital account should be

made to insure the proper return to the

company, and the rates should be raised

to meet the additional charges. Such
occurrences are so exceptional that it is

impossible to make any general predic-

tion concerning them, and each case must
therefore be treated when it arises. Some
such cases have arisen, especially in tele-

phone service, under the Wisconsin com-

mission and they have been treated in

accordance with the principles stated.

In other words, as has already been

shown several times in Municipal Engi-

mm;i\i.. there is no justice in making a

charge for obsolescence if the company
makes the replacements of its own mo-

tion, for it is expecting to profit by them,

and if the patrons demand the replace-

ments they are really demanding better

service, and if that service costs more
than the old service they should pay the

difference. They are paying for better

service, however, and not for obsoles-

cence, so that, whatever the fact may be

as to obsolescence of machinery, there

should be no charge under that name in

the financial accounts.

POLITICS, PULL OR INCOMPETENCY?
In a city, which shall be nameless here

because the occurrence is not so unusual

as it should be, and what may be said

is therefore of quite general application,

the garbage disposal question has been

under discussion for about two years.

The serious study of the problem was
first made by a committee under the direc-

tion of the city's efficient health officer

and with the aid of a civil engineer who
was familiar with the difficulties to be

met and with the methods of meeting

them.

A general plan for sanitary and

economic collection and disposal of the

garbage was formulated and presented

to the city council, by which it was dis-

cussed for some time. Attempts seem to

have been made by interested parties to

induce the council to adopt one or an-

other of certain methods of disposal with-

out opening the matter to competition,

but ultimately the preparation of plans

and specifications was referred to the city

engineer and they were prepared in con-

sultation with the engineer referred to.

Again there was difficulty in keeping the

competition open, but changes in the

specifications to this end were success-

fully resisted. Bids were received and

were held for consideration for some
time, but no way opened for influencing

the award in the desired direction. They
were rejected and new bids were called

for on the ground that if the contracts

were divided so that contractors could

bid on buildings and apparatus separately
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r prices could be obtained. This

elate was supported by the results, the

total of the two lowest responsible bids

being somewhat less than the lowest re-

sponsible bid under the first advertise-

ment. There was no change in the situa-

tion, however, for the lowest responsible

bidder at the first letting was again the

lowest bidder for furnishing and putting

in place the machinery and apparatus,

and by a difference too great to be ignored.

In the meantime another complication

had arisen, whether through the agitation

of those trying to secure a •pull" or of

political opponents of the administration.

The most available site for the plant from

almost every point of view happened to

be owned or controlled by persons quite

close to the administration, and, although

the price and terms were wholly unob-

jectionable, the suspicions expressed had

enough influence to prevent the accept-

ance and purchase of the site by the coun-

cil, and so the final award of the con-

tracts and orders to proceed with the con-

struction have been delayed by the lack

of a site on which to locate the plant.

Then comes an election and a new ad-

ministration comes into office. This ad-

ministration ignores wholly the work cf

the preceding administration, including

its engineering department, makes no new

plans for garbage collection and disposal

but advertises for bids for collection ani

.sal: the collection under no sp3cifi

cation except that it "be made directly

from the receptacles of the producers"

once a week for five winter months and

twice a week for the rest of the year; and

the disposal under the specification that

it must be satisfactory to the state health

department.

The consequence of this advertisement

is two bids, one cf which is perfectly

definite as to price to be paid, and the

other has a definite price "per family per

month" but no definite method of deter-

mining the number of families served and

the total payment to be made. Neither

is there any information as to the meth-

ods of collection to be used nor of dis-

posal, nor any provision for sanitary or

business control of the carrying out of

the contract.

The case seems to concentrate in it all

three of the objectionable elements men-

tioned in the title to this article, but is

not exceptional on that account. As is

most usual in such cases, the "pull" has

been kept well out of sight, but politics

have been more evident, while incompe-

tency due mainly to ignorance has been

evident in several places, but particu-

larly in the latest developments.

Reformers have been trying to improve

these conditions, in the first place by

concentrating responsibility for expendi-

tures and for competence of service by

taking the administrative functions away
from the legislative body and providing

methods cf placing the treatment of

technical questions in the hands of tech-

nical men who have a tenure of office

not terminable for reasons of policy or

politics; second, by removing the choice

of candidates for office as far as possible

from the manipulations of professional

politicians, in the bad sense in which

that term is used at present; and third,

by placing the supervision of the proces-

ses of spending money and the book-

keeping of the city under a state board,

also as free as possible from the influ-

ence of policies and politics as well as

the local city influences.

Scarcely any cities have all these safe-

guards, and the city in question has none

of them. That it is in dire need of them

all, the evidence in this case alone demon-

strates conclusively.
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Franchise for (Jas Company.

This city is being asked to grant a fran-
chise to furnish the citizens gas for cook-
ing, lighting, etc. The city has its own elec-
tric light plant and it is a valuable asset,
but the city does not care to go into the
gas business. We would therefore be very
thankful if you will give us some data on
the subject of gas franchises, something in
connection with the present grants in the
various small cities of near 10,000 popula-
tion.

"What per cent, of the gross earnings
should be exacted? The maximum price
that should be charged citizens? In your
opinion what effect would the installation
of gas have on our electric light revenues?

L., City Clerk, , Ala.

The following extracts from a franchise

recently granted Taylorville, 111., may serve

as a guide for the consideration of a fran-

chise suited to the local conditions in this

Alabama city. No franchise can be copied

exactly for any other town or any other
company than that for which it was made
originally.

ORDINANCE NO. .

Being an Ordinance granting to the Tay-
lorville Gas and Electric Company, a cor-
poration organized under and by virtue of
the laws of the State of Illinois, the right
to construct * * * and to lay down,
maintain and operate, along, in and under
the streets, alleys and public grounds of
said City hereinafter specified, all pipes,
mains and fixtures necessary for the convey-
ing and distributing gas for illuminating,
heat and power purposes.
Whereas, the Taylorville Gas and Electric

Compan has presented a petition to the City
Council of the City of Taylorville, Christian
County, Illinois, requesting an Ordinance
granting to the said Company the right to
occupy certain streets, alleys and public
grounds with its necessary appurtenances for
the distribution of electricity, gas and steam.
Whereas, petitions signed by the property

owners fronting upon streets, alleys and pub-
lic grounds hereinafter set forth have been
presented to the City Council and filed in the
office of the Clerk of said City of Taylor-
ville, the said petitions being signed by the
owners of the majority of the foot frontage
along each streets, alleys and public grounds
hereinafter specified, as is required by law ;

Therefore, be it ordained by the City
Council of the City of Taylorville

:

Section 1. That the Taylorville Gas and
Electric Company, its successors and as-
signs, is hereby authorized and empowered
and the right, and privilege and franchise
be and is hereby granted to the said Taylor-
ville Gas and Electric Company, its succes-
sors and assigns, to * * * (concerning
electric light).
And the said Taylorville Gas and Electric

Company its successors and assigns are
granted the right, power, license and per-

mission to lay down all necessary mains,
pipes, connections, fixtures and apparatus
and to maintain and operate the same in and
undef the following named streets, avenues,
alleys, and public area ways in said City,
for the purpose of conducting and distribut-
ing gas to the citizens of the City of Tay-
lorville for illumination, heat and power pur-
poses, viz. * * * .

Section 2. The use of such streets, alleys
and public grounds for the purpose herein
set forth, by the said Taylorville Gas and
Electric Company, shall be subjected to and
governed by the Statutes of the State of
Illinois, in relation thereto, now in force or
hereafter to be enacted, and subjected to the
Ordinances of the City of Taylorville, in
relation to telephone, telegraph, electric
light, gas and steam companies, or corpora-
tions, now in force or hereafter to be en-
acted.

Section 3. No poles, wires, fixtures, con-
duits, pipes or mains, or other implements
or appurtenances, or other use or occupa.
tion of any of the additional streets and al-
leys of said City for the conveyance and
distribution of electricity and gas, shall be
permitted or enjoyed by the said Taylorville
Gas and Electric Company, until proper pe-
titions therefor, in accordance with the
Statutes of the State of Illinois, shall be
presented to the City Council of the City of
Taylorville ; and permission granted by said
City by a proper Ordinance for the use and
occupation of such streets, alleys and public
grounds, as set forth in said petitions, and
subject to the conditions contained in this
Ordinance. And said Company shall, as far
as practicable, make such extensions in and
upon alleys of said City, and shall extend
its system as reasonable demands arise so
as to supply at all times the reasonable de-
mands of said City and its citizens.

Section 4. (Concerning electric light.)

Section 5. (Concerning electric light.)

Section 6. (Concerning electric light.)

Section 7. That the said Taylorville Gas
and Electric Company, its successors and
assigns, in the installation and furnishing
of said electric light, heat and power plant,
and gas and steam heating plant, its appli-
ances, appurtenances and apparatus shall be
subject to the Ordinances of the City of
Taylorville, in relation thereto, which are
now in force or shall hereafter be passed by
the City Council of said City of Taylorville.
And said Company shall adopt reasonable
and proper regulations to insure the safety
of the public, and all persons of said City,
to avoid injury to persons and property in
said City.
And if said Company in erecting its poles

and laying its pipes and mains or replacing
or removing the same, or any other appli-
ances or appurtenances shall disturb the
condition of the streets, alleys, or public
grounds, of other property of the City of
Taylorville or belonging to any of its citi-

zens, it shall restore to its original and
proper condition, such streets, alleys, public
grounds and private property, in as good
condition as originally found.
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And all excavations in said streets, alleys
or public grounds for the construction or

- of the aforesaid poles, mains, pipes,
appurtenances and works, shall be made un-
der the supervision of the Street and Alley
Committee of the said City ; and where made
in or upon paved streets, such excavations
shall be governed by the Ordinances of the
City of Taylorville. in such case made and
provided : and when it is practicable all of

pipes for gas and steam, and conduits
for underground wires shall be laid in and
along the alleys in preference to the streets
and sidewalks.

fion 8. In the event of the making of
any public improvements hereafter, in the

ts, alleys or public grounds of said
City, in and upon which the said Taylorville

and Electric Company has erected
poles, wires, conduits, or other appurtenan-
ces or apparatus, it shall be found necessary
or proper to change the location of any or
all of the said poles, wires, conduits, appur-
tenances and apparatus, such changes shall
be promptly made by said Company upon
receipt of notice from the said City of Tay-
lorville, and if said changes are not prompt-
ly made, within a reasonable time after

notice, the City hereby reserves unto
itself the right to remove all such poles,
wires, conduits, appurtenances, and appara-
tus, from such streets, alleys or public
grounds, and collect the cost and expense
thereof from said Company. And if said
Taylorville Gas and Electric Company shall
not promptly pay such costs or expenses on
demand, the same shall be taken and held
by the parties to be grounds for the revoca-
tion of the rights and privileges of said
Company, on the streets, alleys, and public
grounds affected.

Section 9. (Concerning electric current.)
Section 10. (Concerning steam heat.)
Section 11. Said Taylorville Gas and

Electric Company shall furnish gas unto the
City of Taylorville and to all persons, com-
panies or corporations living along or upon
the streets alleys and public grounds of
said City, occupied by said Company with its

gas mains, pipes and other appliances for
the transmission of gas, upon proper appli-
cation being made to said Company for said
service by such person, persons, company or
corporation, subject however to all rules and
regulations which may be adopted by said
Company which shall be just, equitable and
uniformly applicable to all other persons,
companies and corporations receiving the
same, or similar services, and shall charge
the same rates for the same amount of ser-
vice to all such persons, companies and cor-
porations similarly situated and under simi-
lar circumstances, without discrimination ex-
cept on behalf of the City of Taylorville.
And said company shall furnish gas for illu-

mination, heat and power to any person, per-
sons, company or corporation making appli-
cation therefor as hereinbefore provided, at
not to exceed the following maximum rates

:

* * *

Section 12. It is further expressly pro-
vided, that said Taylorville Gas and Electric
Company shall present to each consumer of
electricity and gas, a. written or printed
statement of his account, which statement
shall contain the date of the two prior meter
readings : the total difference between the
two said readings, the rate, and the total
amount charged ; and shall bear in a promi-
nent place, either on the face of said state-
ment of account, or on the back thereof, a
schedule of the rates in force at the time
of the reading of said meter.
And it is further expressly agreed that

said Company shall not read meters for any
person, persons, company or corporation, at
less intervals than thirty days, except by
consent of such consumer, or in the event
that service by said Company shall be dis-
cintinued for any cause.

Provided further that any person, persons,
company or corporation obtaining service
from said Company through a meter in-
stalled by said Company, may have the same
tested, and the results thereof delivered by
the said Company to consumers, at any
time after reasonable notice to said Com-
pany ( for which service, said Company may
at their option, charge a fee of 25c for such
examination, to be charged and collected
as for other services). Such tests may be
required at reasonable intervals, not less
than six-months, and shall be made under
the supervision of some one person auth-
orized by the City Council of the City of
Taylorville, and in the presence of such per-
son, persons, company or corporation, ask-
ing for the test, on the premises of such
consumer and the results of such test duly
attested by such person representing the
City of Taylorville.

Section 13. Either party shall have the
right to have either or all of the above and
foregoing rates revised and determined after
sixty days notice to the other, but not oft-
ener than once in five (5) years, during the
existence of this grant, but it is expressly
agreed that no changes in the maximum
rates hereinbefore established or to be here-
after established, shall be made by the said
Company, without the consent of the City
Council of the City of Taylorville, ex-
pressed by ordinance, duly passed and ap-
proved, and no changes shall be made as
herein provided until after a period of five

years.
If either party shall give notice as herein

provided, for a change in the maximum
rates, and the said City of Taylorville and
the said Company fail to agree upon what
shall be taken and held to be a proper maxi-
mum charge for electric current and gas for
light, heat and power, or either of them,
the same shall be submitted to a Board of
Engineers, consisting of three disinterested
Engineers, to be selected by the City, and by
the Company in such manner as may be
mutually agreed upon, but no one of whom-
shall be considered, nor to be the represen-
tative of the interests of either the City
or of the Company, which said Board of
Arbitration shall investigate the question of
the reasonableness of the charges contained
in said notice, and make a report thereof to

the City Council and said Company, which
said report shall be binding upon the par-
ties hereto, as to the reasonableness of the
charges, submitted to such Board of investi-
gation and report.
And should such Board find that a change

should be made in such maximum charge or
either of any of them, the City Council shall,

by proper ordinance, fix the maximum charge
for electric current and gas for light, heat
or power and steam for heating purposes, or
any or either of them, as found by said
Board of Arbitration, which said maximum
charge, shall be and remain the maximum
charge for such electrical current or gas for
the period of five years next succeeding, and
until changed as herein provided, and the
costs and expenses of such arbitration shall
be borne in equal parts by the said Company
and the said City of Taylorville.

Provided, however, that such Board of Ar-
bitration shall not take into consideration,
the value of any franchise granted by the
City of Taylorville to said Company, or to
any other person, persons, company or cor-
poration, and owned or controlled by the
said Taylorville Gas and Electric Company.
And both the City and said Company shall

render such aid and assistance to said
Board as they may require, to enable them
to reach a decision with regard to the rate
or rates under consideration.

Section 14. It is further expressly pro-
vided, and is one of the considerations mov-
ing from said Company to said City, that the
said Taylorville Gas and Electric Company,
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promises and agrees to and with said City,
that during the existence of this grant, it

will furnish free of charge from its electric
and steam heating plant, the steam for
heating purposes, for the Public Library
Building, and City Hall building in said
city, all free of charge to said City.

Section 15. (Concerning street lighting.)
Section 16. The rights hereby given to

the said Taylorville Gas & Electric Com-
pany shall not be deemed exclusive, but the
City of Taylorville expressly reserves the
right and power to grant a like franchise
to any person, persons, company or corpo-
ration, covering the same streets, alleys or
public grounds in said City, the same how-
ever, not to nullify or interfere with any
of the powers, rights or privileges, or the
reasonable exercise of the same which are
hereby granted.

Section 17. It is further expressly pro-
vided, and is one of the considerations for
the grants in this Ordinance contained, that
the said Taylorville Gas & Electric Com-
pany, its successors and assigns shall save
and keep harmless the city of Taylorville,
at all times and during the existence of
this grant or franchise, from any and all

costs, and expenses, damages and liabilities
of every kind, and character, arising from
or growing out of the exercise of the
rights and privileges, or any of them herein
granted, and the said Taylorville Gas &
Electric Company, for itself, its successors
and assigns, covenants and agree to reim-
bure and repay the said City, on demand,
any and all moneys that it shall be com-
pelled to pay or become liable to pay, grow-
ing out of or resulting from the exercise by
said Taylorville Gas & Electric Company,
its successors, or assigns, of any of the
rights or privileges, given or granted to it,

by the Ordinance, and nothing in this Ordi-
nance contained shall be construed to re-
lease said Company, its successors or as-
signs from its or their liability, arising from
the occupation by said Company of any pub-
lic square, street, alley or other public or
private grounds in said City.
And it is one of the conditions of this

Ordinance that said Taylorville Gas and
Electric Company, shall upon accepting this
Ordinance as herein provided, file in the
office of the City Clerk, an indemnifying
Bond to the people of the State of Illinois,
for the use of the City of Taylorville or any
person interested, in the penal sum of Ten
Thousand Dollars, conditioned upon said
Taylorville Gas & Electric Company, its suc-
cessors and assigns, saving and keeping
harmless, the city of Taylorville from all suits,
damages, judgments, costs and expenses,
and liability of every kind and character,
consequent upon or resulting from the exer-
cise by said Company, its successors, as-
signs, agents, or employes, of any or all of
the rights and privileges, or any of them
herein granted, and to repay to the said
City of Taj'lorville, all moneys it shall have
been required to pay on account of, or re-
sulting from the granting of the rights and
privileges herein contained, and from the
exercise thereof by said Company ; said
Bond may be either a personal bond or
furnished by some casualty or indemnity
Company authorized to do business in the
State of Illinois, and all subject to the ap-
proval of the City Council of said City ; for
good cause the City Council of said City
may require said bond to be renewed or
additional bond given if deemed necessary
for the protection of the City of Taylor-
ville.

Section 18. If the said Taylorville Gas
& Electric Company shall fail, neglect or re-
fuse to comply with the material provisions
of this Ordinance or any or either of them,
or to carry out the stipulations and agree-
ments on its part to be kept and performed ;

or shall make default in complying with any

lawful ordinance, now in force or that
shall hereafter be passed, or with any stat-
ute of the State of Illinois, now in effect
or that shall be hereafter enacted, relating
to the rights, powers and privileges herein
granted, or the business of Bald Company,
and shall fail to comply with such ordi-
nances or statutes, within thirty days after
notice of such default

:

Or if the said Tayloville Gas and Electric
Company shall fail to operate its electric
light plant continuously during the term of
this grant, except such failure shall result
from unavoidable injury and accident to the
plant, or to the machinery therein contained,
or to strikes, lock-outs, or the acts of Pro-
vidence :

Or if the said Taylorville Gas & Electric
Company shall be guilty of willful over-
charges or discrimination between consum-
ers other than the City of Taylorville, or
giving of rebates, or entering into combina-
tion with any other person, persons, company
or corporation, in restraint of competition, or
for fixing or maintaining prices in the busi-
ness in which said Taylorville Gas & Elec-
tric Company is engaged, or shall enter into
collusion with any other person, persons,
company or corporation, for the purpose of
fixing or maintaining prices, and thereby pre-
venting free and competitive bidding for the
contract for the lighting purposes of the
streets, alleys and public grounds in said
City, then and in any or either of said
events, all rights, privileges and franchises
granted by this Ordinance, may be declared
forfeited, by the City Council of the said
city of Taylorville, by proper Ordinance
passed therefor. And in such event, said
Taylorville Gas & Electric Company shall
forthwith proceed to remove all poles, wires,
fixtures, appurtenances and apparatus be-
longing to it, from the streets, alleys and
public grounds of said City, and upon its
failure so to do, the City shall have full
power and authority to remove the same at
the expense of said Company.

Section 19. If the said Taylorville Gas &
Electric Company shall assign their rights,
privileges and license granted to it by the
terms of this Ordinance, they shall file a
notice in writing at the office of the Clerk
of the City of Taylorville giving the name
and address of the assignee and if the said
assignee shall exercise any of the rights,
privileges and licenses granted in this Ordi-
nance, it shall be deemed to have accepted
all the terms, conditions and limitations in
this Ordinance contained, and subject to all
duties, responsibilities and liabilities im-
posed upon said Taylorville Gas & Electric
Company.

Section 20. The powers, provileges and li-

cense contained in this Ordinance for the
occupation of the streets and alleys of said
City, for the operation and maintenance of
poles, wires and other apparatus for the
conveyance and distribution of electricity
for current unto the Taylorville Gas & Elec-
tric Company, its successors and assigns, for
a period of twenty (20) years next succeed-
ing the date of passage of this ordinance,
and the rights, privileges and license con-
tained in this ordinance for the use and
occupation of the streets and alleys of said
City for laying down, maintaining and oper-
ating pipes, mains, and other apparatus, for
the conveyance and distribution of gas and
steam is granted to the Taylorville Gas &
Electric Company for a period of twenty-
five (25) years next succeeding the date of
the passage hereof, subject to the conditions
contained in this ordinance. And upon the
further condition that the said Taylorville
Gas and Electric Company shall file an un-
conditional acceptance of this Ordinance in
writing in the office of the City Clerk of the
City of Taylorville within twenty (20) days
after the date of the passage of said Ordi-
nance. And upon the termination of the
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period of the grants herein provided for the
Bald Taylorviiie Gas and Electric Company
shall remove all poles, wires, appurtenances,
appliances, apparatus, for the transmission
and distribution of electricity from the
Streets, alleys and public grounds of said
City. Ami shall cease to use the streets,
alleys and public grounds of said City for
the conveyance and distribution of gas and
steam, and any failure to comply with the
terms of this section within sixty (60) days
after the expiration of this Ordinance shall
authorize the City to have the same done
anil performed. And the said Taylorviiie

trie Company, its successors,
and assigns shall have no further rights by
virtue of this ordinance unless granted by
Ordinance of the City of Taylorviiie, or its

legal successor.

The rates for gas proposed in the above
franchise not being satisfactory to the com-
pany, they were left to the determination

of an arbitration Board appointed under its

terms. This Board fixed the maximum rates

as follows

:

First 500 cu. ft. or less used in any
month. $2.00 per 1,000 cu. ft.

X \ 2,500 cu. ft., $1.75 per 1.000.
Next 7.000 cu. ft.. $1.50 per 1,000.
All in excess of 10,000 cu. ft., $1.25 per

1,000.

It will be noted that this franchise is

granted to a company which is operating
both the gas and the electric lighting sys-

tems, and there is in this case the additional

complication that those who control the

company also practically control the supply
of coal for domestic uses, a condition wdiich

seems to have been ignored In fixing the

rates for gas.

In the ease of the Alabama city there is

probably opportunity for competition be-
tween coal and gas, so that if the gas com-
pany wish to introduce the gas for fuel

they must make the price for fuel gas low
enough to be attractive. Although not so

stated definitely, it is assumed that the
city's electric light plant furnishes light to

citizens as well as for street lighting. To
secure any lighting patronage the company
must make their prices for gas lighting at-

tractive to the city's electric light customers
enough to induce them to change to their
service. Unless the gas is a by-product, as
it is in the case of the Otto-Hoffman and
like coke-oven processes, the chances for

the profitable operation of a gas plant do
not seem to be very promising, and, from the
point of view of the company, it could not
afford to pay a large return, if any, to the
city for its franchise. On the other hand,
the company must get lighting business from
only two sources, development of new busi-

ness and taking business from the city's

light plant. The city certainly has the right

and duty to protect its electric light plant

from this competition or to secure from the

gas company a return sufficient to make up
for the loss in net profits of the electric

light plant due to the gas company's compe-
tition. This phase of the subject is discussed
somewhat in detail in the department of
"Editorial Comment" on another page of
this issue of Municipal Engineering.

This Is evidently a case in which a care-

ful study by one experienced in the franchise

field from the municipal standpoint is a nec-
essary preliminary to intelligent action.

Street Ballwaj Franchises.

I have been appointed secretary of the
committee on public utilities of our city gov-
ernment and we are now investigating the
franchise rights of the street railway com-
pany operating in our city. We are very
anxious to obtain as much light as possible
on the matter. I have been informed that
you would be able to give us something in
relation to the question of franchises, etc.,

in various cities of the country and ask that
you would kindly let me know as soon as
possible, if you could send what you would
deem helpful in investigating such a qi

tion? G., , Me.
Municipal Engineering has much that

will be of assistance in the consideration of

this question. With reference to franchises

in general the discussion of depreciation and
sinking fund accounts in vol. xxxix, p. 26
may be of interest ; also the article "A
Municipal Franchise is a Valuable Asset and
Should be so Treated," vol. xxxv, p. 301.

Regarding street railway franchises in

particular the following articles will be found
valuable : "Report of the St. Louis United
Railways Investigating Committee," vol. xli,

p. 64 ; "Valuations of Public Service Cor-
porations," vol. xxxix, p. 200; "Railway
Company Must Comply with Paving Specifi-

cations," vol. xxxix, p. 301 ; "Percentage of

Receipts as Compensation for Street Rail-

way Franchises,"' vol. xxxviii, pp. 317 and
340 ; "Payments for Street Railway Fran-
chises," vol. xxx, p. 276, being a compila-

tion of information from the U. S. Census
Bureau report on street and electric rail-

ways.
Some provisions in franchises for other

public utilities may be applied in modified

form to a street railway franchise, such as
those stated in an article on cooperative

franchises for municipal public service cor-

porations in vol. xxxviii, p. 335 ; "An Out-
line of a Contract Between a City and a
Water Works Company," vol. xxxvi, p. 247 ;

"Terms of a Water Works Franchise," vol.

xxxvi, p. 177 ; "Franchise Terms and
Rights," vol. xxiii, p. 166 ; "Some Provisions

in Modern Franchises for Municipal Public

Service Utilities," vol. xxxix, p. 456 ; "Prin-

ciples Underlying a Street Lighting Con-
tract," vol. xxxv, p. 96 ; "A Modern Munici-

pal Franchise," vol. xxxv, p. 306 ; "Factors

That Should be Considered in Making Street

Lighting Contracts," vol. xxxviii, p. 393.

There are many other articles in these

and other volumes which can be referred to

if the subject is to be studied in great detail.

Among the books treating the subject

probably Wilcox's "Municipal Franchises,"

(2 vols. $10), is the most complete. Over
600 pages of the second volume are devoted

to transportation franchises, three-fourths

of this space treating of street railways. The
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three volumes of the report of the National

Civic Federation on "Municipal and Private

Operation of Public Utilities" has much of

value, and can probahly be obtained for the

publication price of $10. About 100 pages
of the third volume arc devoted to street

r&llways, and the general discussion occu-

pies a small part of the first volume. The
annual reports of the state public service

commissions may also be useful, particu-

larly those of the Wisconsin Railroad Com-
mission and of the two New York Public

Service Commissions.
The safest course to pursue is to insure a

competent committee and then to obtain de-

tailed technical assistance from competent ex-

perts of experience in franchise matters.

Terms of Electric Light Franchise.

I wish to ask your assistance on a matter
of drawing up a franchise for electric
light plant.

1. Should there be anything said in the
franchise about the kind of service and if

so what? That is something about the
kind of power, etc.

2. What is a 2000 C. P. arc light? Should
there be some method of testing the lights
and power?

D. R. J., City Attorney, , Ind.

Municipal Engineering has a number of

articles on this subject, a list of which
will be found in vol. xl, p. 37, in articles

on "Specifications for Electric Lighting
Contract" and "Electric Light Franchise."

Enforcement of Collection of Local Imprnveemnt
Assessment Against Railroad.

I have this question, namely, right to sell

part of the right of way of a railroad by
force of execution on local assessment for
abutting improvement.

I would appreciate your early reply with
such cases as you have access to.

M., City Attorney, , Ga.

The Cyclopedia of Law and Procedure, p.

1211, says "The rule generally recognized is

that the road-bed or right of way or other

property so connected with the operation of

a railroad that its loss by conveyance or

sale would dismember the road as a line of

travel cannot be sold to satisfy a local as-

sessment, but that other property of a rail-

road may be subjected in the same manner
as property of individuals." Cases cited are
Kansas City, etc., R. Co. v. Silvan Springs
Water Works, Imp. Dist. No. 1, 68 Ark.
376, 59 S. W. 248 ; Minneapolis, etc., R. Co.

v. Lindquist, 119 Iowa 144, 93 N. W. 103
;

Boston V. Boston, etc., R. Co., 170 Mass.
95,. 49 N. E. 95 ; Detroit, etc., R. Co. v.

Grand Rapids, 106 Mich., 13, 63 N. W. 1007,

58 Am. St. Rep. 466, 28 L. R. A. 793.

On the opposite side are Chicago, etc., R.
Co. v. Elmhurst, 165 111. 14S. 46 N. E. 437;
Cleveland v. Cleveland, etc., R. Co., 4 Ohio
Dec. (reprint) 315, 1 Clev. L. Rep. 304,

holds that a special assessment on a street

railway gives the city a lien on the fran-
chise and track of the company for the pay-
ment thereof.

Terminal property, i. e., freight house,

road bed and right of way cannot be sold

to raise local assessments, Is decided in

Lake Shore, etc.. R. Co. v. Grand Rapids,

102 Mich. 374, 60 N. W. 767, 29 L. R. A.

195.

That personal property of a railroad com-

pany can be levied upon and sold to satisfy

assessment for local improvement is de-

cided in Atchison, etc., R. Co. v. Peterson,

an. 818, 51 Pac. 290, affirming 4 Kan.

App. 103, 48 Pac. 877. Other cases in this

line are Philadelphia v. Philadelphia, etc.,

R. Co., 177 Pa. St. 292, 35 Atl. 610, 34 L.

K. A. 564; and 1 Pa. Super. Ct. 236, 38

Wkly Notes Cas. 15.

Legality of Extension of City limits.

I have a knotty little legal question on
hands now, which you may be able to give

me some assistance on. It is this :
This

citv is a city of the Fourth Class, organized
under the general statutes of Missouri. The
city recentlv attempted to extend its limits

by ordinance over some adjoining territory.

The extending ordinance was regularly

passed, and the special election required by
our statute was held at the same time and
place of the regular city election of city offi-

cers and carried by a large majority of the

vote cast. Now, the State, by information

of the prosecuting attorney, at the relation

of one of the annexed tax-payers, files its

information in the nature of a quo warranto,
questioning the legality of the extension on
the following three grounds only: (1) Be-
cause the notice of the special election was
hT=i!fRc ; ent, in that it simply published in

full the extending ordiinance ; (2) Because
this notice was not given sufficient public-

ity, being published in the newspaper with

smallest circulation in the city; and (3) Be-
cause the place of holding the special elec-

tion was not properly designated. The last

mentioned point is the only one of which I

have anv fears. The extending ordinance

onlv described the place for holding the

special election, as "the same place as that

of the regular city election."
As citv attornev, I am trying to uphold

the extension of the city limits. If you can
cite me to any authorities to uphold my side

of the case I shall be thankful. Our courts

hpve held tint th«= electors are nresnmed to

know where the place is for holding the regu-

lar elections. So that being true, they are,

then, therefore, presumed to know where this

special election was held.

M., City Attorney, , Mo.

In the Cyclopedia of Law, vol. 15, p. 326,

under the title "Elections," it is said that

where an election has been held and the will

of the voters has been executed by the pro-

per authority, it may be presumed that due

notice of the election was given under the

ru'e that where performance of a prior act

is necessary to the legality of a subsequent

act, proof of the latter carries with it a

presumption of the due performance of the

former." Cases cited are Brownell v. Pal-

mer, 22 Conn., 107 ; Knox County v. N. Y.

City Ninth National Bank, 147 U. S., 91, 13

S. Ct., 267 ; in re Walker, 3 Luz. Leg. Reg.

(Pa.) 130; Clark v. Wardwell, 55 Me., 61.

Also, "Proof of order to post notice of

election is sufficient" even if the order was
not obeyed by the proper officer : San Luis
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Obispo County v. White, 91 Cal., 432, 24

87 Pac., 756.

- irding general election designated as

special election, reference is made to Atfy-
\-. Trombly, 89 Mich., 50, 50 N. W.,

744.

"Whether or not the publication of an
election notice was duly made is a ques-

tion of law for the court." P. v. Voorhees,

BO X. K.. 196. Lancaster In-

telligencer v. Lancaster County, 9 Pa. Dut.

392.

"There can be no remedy by quo warranto
in contesting an election on a proposition,

for that remedy is employed only to test the

right to an office or franchise." 15 Cyc, p.

394, with references to People v. Grand
County, 6 Colo., 202, and People v. Whit-
comb, 55 111., 172.

Again, "specifications of mere irregu-

larities not affecting the result of the elec-

tion will be stricken out on. motion," with
references to Mann v. Cassidy, 1 Brewst
(Pa.) 11; Matter of District Attorney, 2

Phila. (Pa.) 199; Kneass' Case, 2 Pars. Eq.
Cas. (Pa.) 553; Brightly Lead. Cas. EL,
260, 337.

L'nless there is some Missouri statute
which is directly applicable some of these
cases should have considerable effect. Pos-
sibly some help can be obtained from State
v. Westport, 116 Mo., 582, 22 S. W., 888, and
Hayward v. Guilford, 69 Mo. App. 1.

Can City Ordinance Make Usury a Misdemeanor?

I have recently been requested to draft
an ordinance for the city making the
charging of usurious rates of interest a
misdemeanor. The legal rate of interest
in this state is 8 per cent. Do you know
of any city having such an ordinance, and
if so, can you procure a copy of the same
for me.

J. W. W., City Attorney, , S. C.

The writer knows of no city in which this

subject is covered by a city ordinance. In-

deed, the matter seems to be one properly
regulated by statute and violation of the
statute is punishable under the state law
so that it should not be necessary for the
city to attempt to govern practice. Can any
of our readers refer us to such a city

ordinance?

Information About Small Water Works.
Could you give me any information re-

garding the installing of waterworks in
small villages of about 1,200 people? We
would like to know the cost of cast iron
piping and the cost of excavation, cost of
stand pipe, and pumps. We have a good
waterpower for the drive, and good high
point to build a stand pipe. Any informa-
tion you can give us would be greatly ap-
preciated, or if you have a book that would
help us. We have to lay about 1 mile of
pipe 4 to 5 feet deep.

L., Village President, , Mich.
A good book on this subject is Goodell's

"Water Works for Small Cities and Towns"
($3). Cast iron pipe costs at present $24.50

to $26.50 per ton in Chicago. It will prob-

ably be safe to estimate the cost of 4-inch

pipe at 50 to 60 cents a foot, including pipe

and laying, and 6-inch pipe at 70 to 80
cents. Capacity of pumps and standpipe,

kind selected and design of system so influ-

ence cost that no close estimate can be made
on the data given. It is quite possible to

bring the cost of the whole system to $10,-

000 or to spend $20,000 on it if desired.

Expert engineering assistance in designing

the plant and constructing it will be worth
its cost.

Rates for Water.

Kindly give me, a subscriber, the follow-
ing information: (1) average number of
gallons of water used for family use per
day; (2) average daily consumption allowed
for all purposes in a city of (a) 7,000, (b)
10,000, (c) 12,000, where there are no un-
usual demands for manufacturing purposes ;

(3) annual rates in cities of the sizes above
mentioned for kitchen sink (hot and cold),
basin (hot and cold), bath (hot and cold),
water closet.

I would like to have reference to works
(with addresses of publishers) on the above
subjects. I would like also to know the
usual practice in the segregation of rates

;

that is, the basis on which rates are divided
between family uses, municipal uses and in-
dustrial uses.

A. E. K., , Pa.

Turneaure and Russell's "Public Water
Supplies" ($5) gives much information on
this subject. The consumption per person

for domestic purposes varies in cities in

Massachusetts using meters, from 11.2 gal-

lons a day in Fall River to 43 in Brookline.

The ordinary allowance is 20 to 30 gallons.

When supplies are not metered the consump-
tion is ordinarily larger, in small cities not

much larger, but in large cities often sev-

eral times as much. In cities of the sizes

named the consumption, where all services

are metered, may be as low as 40 to 50

gallons per person, per day, of which 40

per cent, may be unaccounted for loss or

leakage, or it may be as high as 130 gallons

with few or no meters. There are so many
variables besides population that there would
be no difference in the estimate of consump-
tion for cities of no greater differences in

population than those given. In a' table

given in the book referred to consumption in

1890 varied in the cities below 13,000 popu-
lation named in it from 21 to 90 gallons per

person daily in 1890. In 1905 the consump-
tion in the same towns had increased so

that the variation was from 35 to 130 gal-

lons per person daily. In another table are

given averages for six years in Massachus-
etts cities, which, in cities of less than

13,000 population range from 36 to 89 gal-

lons per inhabitant daily.

Goodell in his "Water Works for Small
Cities and Towns" ($3) estimates 50 to

60 gallons per capita daily in a city of

20,000 population with many towns to be
sprinkled in summer and 40 gallons for a
mill village of say 10,000 population, in
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which cases the amount necessary for Are
protection would govern size of pipes and
amount of supply.

The "Manual of American Water Works"
for 1897 ($3) gives a long list of rates for

water reduced as nearly to comparable form
as Is possible. The family rate In the table
is assumed to cover the kitchen sink with
cold or both hot and cold water and in

many towns and cities is proportional to the
number of persons in the house, the num-
ber of rooms, the front width, etc. Follow-
ing are ranges of rates per year selected

from this table for towns in Pennsylvania

:

Family rate, $3 to $13 ; wash bowl, to

$2.50; bath tub, 2 to 6 ; water closet, 1 to 5.

In addition to the above books reference

may be made to several volumes of the

proceedings of the American Water Works
Association, the transactions of the Amer-
ican Society of Civil Engineers, the Journal
of the New England Water Works Associa-

tion, the volumes of Municipal Engineer-
ing, Engineering News, Engineering Record,
etc.

Books on Town Planning.

Can you recommend a reliable book on
the subject of Town Planning? I would like
something treating the subject from the
legal and legislative standpoint, as well as
from the view of a surveyor.

G. G. M., St. John, N. B.

"An Introduction to City Planning" ($1),

by B. C. Marsh, discusses the subject from
the points of view of the congestion of

population, the physical factors in city plan-

ning, legislation, building codes, the techni-

cal places, and the methods used in secur-

ing city plans. He also has a bibliography

on the subject, covering most of the publi-

cations of recent years. Practical examples
will be found in the reports on various cities,

some of which are in his list, and some are

later. Among the latest are Robinson's
"Better Binghamton" ($1.25), and Nolen's

"San Diego," which can probably be ob-

tained for the same price.

The "Proceedings of the Third National
Conference on City Planning" is a book full

of excellent material on all phases of the

subject.

A very valuable publication in this line

is "The Town Planning Review," published

by the University of Liverpool, England,
quarterly, which can be obtained for about
$3.50 a year.

What City Has Set of Instructions to Inspectors?

We are anxious to compile a set of in-
structions to street paving inspectors.
Could you advise us in regard to any cities
you may know of, that publish instructions
which might be used as a model or guide in
formulating such a set.

H., Engineer of Streets, , N. J.

Will our readers send us copies of such
instructions to inspectors of any sort which
they may be using, no matter how brief or
how lengthy? They will be published if

permission is given. The only help in this
line known to the writer is Byrne's "In-
spectors' Pocket Book" ($3), which covers
materials and workmanship in construction,
but would probably be supplemented by spe-
cial instructions by each engineer requiring
its use.

Book on I'iers and Abutments.

I wish to obtain a good book on design
and construction of highway bridge piers
and abutments. Can you refer me to some-
thing in this line?

E. R. W., Parham, Mich.
Fowler's "Ordinary Foundations" ($3.50)

is probably the fullest treatment of this
subject. There is a chapter in Ketchum's
"Design of Highway Bridges" ($4) and
chapters on the subject will also be found
in Baker's "Masonry" ($5). These books
can be furnished at the prices named.

Information About Inihoff Tanks.

Please inform me if there are any books
on Dr. Imhoff's method of sewage disposal.

R. H. G., Oakland, Cal.

The method has not yet reached the text-

books, for, although the tanks have been in

use some years they have not become
prominent in the minds of engineers until

they were taken up by some well known
American engineers and fully described and
their construction promoted by them. The
latest edition of Folwell's "Sewerage" ($3),
has a very brief description of the tanks in

connection with others. There is a like

brief description in Easdale's "Sewage Dis-

posal Works" ($4). Each has sectional

drawings of an installation.

Ohio Sewers Built by Order of State Board of

Health.

Please advise in Question Department,
what if any towns of about our size (4,000)
have been commanded by our State Board of
Health to build sewer systems (as we under-
stand they have the power to do), also with
any available information as to what was
built with conditions or circumstances that
affected the case if known. Also I would
like to learn of any towns near us that
have sewage disposal.

C. E. Vaughn, East Palestine, O.

So far as the writer knows there is no
municipality in Ohio which has built a
sewer system under Bense Act giving the

State Board of Health the power to order
such construction and enforce its order. An
attempt to enforce such an order at Green-
ville has resulted in a decision by the cir-

cuit court of Darke county, that the law is

void because it excepts certain cities from
its provisions. The point has not yet been
passed upon by the State Supreme Court.

Sewage disposal plants near Columbiana
county are located at Alliance and Canton.
Plants at public institutions at Alliance,

Massillon, Morgans, Warren are near at

hand.
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Practical Points from Practical People

Contributions to this Department are invited.
Give from your experience for the benefit of others.

ever mind style of composition, the fact is what is wantec

Coal Tar for Pairing Purposes.

To the Editor of Municipal Engineering :

Sir—I notice in Mr. Clifford Richardson's

ing letter on the subject of the "Char-

acteristics of Bituminous Highway Mate-

rials" in the January number under "From
Workers in the Field," the statement that

"Coal-tar pitch has no value for paving pur-

poses." I should like a little further in-

formation as to why coal tar is not useful

for paving purposes.

George E. Smith, Civil Engineer,

New Haven, Conn.

This letter was referred to Mr. Richard-

son, who makes the following reply:

To the Editor of Municipal Engineering :

Sir—In reply to your correspondent's in-

quiry for a little more information as to

why coal tar is not useful for paving pur-

poses, I would say that this has been proved

by service tests extending over more than

half a century. It is due to the fact that

coal tar is not, in the first place, a material

of any uniformity.

In the second place, it is a product of an
industrial process which cannot be carried

on with great uniformity ; and third, it is a
material which becomes so all -red with age
that after a certain length of time it loses

its cementing properties and becomes quite

brittle. In order to use it at all satisfactor-

ily it must in the first place be of such a
consistency that it makes a very soft sur-

face and one very susceptible to the hot

=ummer sun. It has been used more suc-

cessfully in connection with coarse mineral
aggregate where such a soft material could

be used without unpleasant results. In this

connection the following statement of Mr. A.

Brown, of Nottingham, England, may be of

interest to your correspondent

:

"There is nothing on earth which differs

so greatly as the liquid called tar. Good and
poor qualities of tar are quite common and
chemical analysis so far does not always
help you, and besides the analysis of tar is

rather an expensive matter, and unless you
have every load analyzed you are not cer-

tain, and this analysis would add 50 per
cent, to the cost of your material. Tar
varies in quality at different gas works.

hence the futility of giving prescriptions of

'so much tar to so much pitch,' which in an-

other town, buying tar from another gas
works, would cause failure.

"But the same thing applies to tar from
any works, it differs at the same gas works
at different seasons of the year. The tar

from one gas works is quite different to the

tar from another works in the same town.

A different method in carbonizing the coal,

using a lower grade of coal, and very aften

a change in the management alters entirely

the nature of the tar and renders it unsuit-

able for tar-macadam purposes."

Clifford Richardson,
Consulting Engineer,

New York City.

Bituminous Roads.

To the Editor of Municipal Engineering :

Sir—The writer has been much interested

in paper on the above subject by Maj. W.
W. Crosby, C. E., before the convention of

the American Association for Highway Im-
provement.
The writer most heartily endorses Maj.

Crosby's statement "There is no one "best

way'' and no one "best material.' " The
decision as to method or material to be

used must depend in each case upon con-

ditions of traffic, etc. It has been the

aim and effort of the writer and his busi-

ness associates to develop methods of con-

struction of varying costs to meet such
varying conditions but always confining

development to strictly first class con-

struction and to avoid everything of the

nature of makeshift.

Maj. Crosby well says "The first cost of

bituminous roads is not a correct basis

for the proper comparison of either ma-
terials or methods." Perhaps the most ex-

tensive and recent development forcibly

illustrating the futility of adopting cheap
"makeshift" method of construction is in

Los Angeles County, Cal., which during the

past two years has expended $3,500,000, in

"penetration" and "surface" treatment with

the result that at the Santa Barbara con-

vention of the California League of Muni-
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olpalities In October, I9ll, the consulting

engineer of the Lkjs Angeles County Auto-
mobile Association stated that practically

all the county has left for this large ex-

penditure la the experience that this ex-

penditure at millions has been wasted. The
Los Angeles Times of October 7th, 1911

comments as follows on the Los Angeles
County highways.

"As the result of a thorough and search-
ing inquiry into the roads and highways
situation in Los Angeles county, the grand
Jury yesterday returned a partial report

setting forth that the oil macadam type
of road construction which has been in

general use in the highway building under
the $3,500,000 bond issue cannot be con-
sidered otherwise than as a failure."

To the Editor of Municipal Engineering:
During the past few years Maj. Crosby

as chief engineer of the Maryland Roads
Commission has earnestly endeavored and
worked to secure satisfactory road con-

struction at low cost. The writer is one
who believes, independent of his commer-
cial interest, that it is poor economy to

adopt a form of construction to meet
modern automobile traffic which is not
strictly first class and which does not
recognize the fact that utility is of far

greater importance than first cost even
though the adoption of such strictly first

class construction may necessitate the use
of "expensive machinery not to mention
freedom from interference by patent in-

fringement claims."

Is the avoidance of a reasonable return
to the inventor under a patent franchise

granted by the Government in accordance
with the Federal Constitution a valid rea-

son for turning to an inferior or question-

able form of construction?

It is of especial value to note Maj.

Crosby's conclusion that the mixing method
costs from "30 cents to $1.50 per square
yard over and above what would have
been the cost of an ordinary water bound
road under the same conditions." In other
words, if an ordinary water bound maca-
dam road costs say $1.00 per square yard
then the cost of a strictly first class

bituminous road may be as high as $2.50

per square yard.

Maj. Crosby says he "is unable to wholly
agree with a statement that has been made
elsewhere to the effect that 'the water
bound road is a thing of the past.' " The
writer believes that when this statement
has been made it is generally, if not uni-

versally coupled with a statement of the
additional factor "as a road which will

successfully withstand the ravages of modern
automobile traffic." That Maj. Crosby had
this in mind, although he did not state this

factor to the proposition, is shown by his

further statement of a supposed case where
"as soon as the road is completed a con-

siderabte number of motor vehicles will use
the road dally, say not less than twenty
every twenty-four hours. Then there is

no question but that the road should be
treated with bitumen." The writer would
class a road carrying less than twenty
automobiles in twenty-four hours as not
subjected "to the ravages of modern auto-
mobiles traffic," and that such a road
practically is confined to the problem which
confronted John Macadam, and the water
bound road invented by him would doubt-
less resist such traffic practically as well
as the macadam roads built prior to the
advent of the automobile, only about twelve
years ago. Even under such conditions,
however, there remains the serious ques-
tion "All things considered, is not the
adoption of high grade modern bituminous
road surface justified by its greater utility,

comfort, freedom from dust and other ad-
vantages even though the first cost is much
higher?"
Suppose the answer is to be in the af-

firmative, there still remains the question
that many communities have not yet made
financial arrangements such as to make
such modern construction possible at pres-
ent and in such cases they must for the
present be content with the best they have
the money to buy and depend on future
appropriations for providing a modern high
grade bituminous surface.

George C. Warren,
Boston, Mass.

Granite Pavements in Manhattan.

To the Editor of Municipal Engineering :

Sir—The recent article by Mr. Ernest
Flagg on Stone Pavements of England and
America, taken from the Century Maga-
zine, contains an interesting, although in-

complete description of the Liverpool stone
pavements. The description of the New
York City stone pavements is, however, so
misleading as to call for a statement of
the situation as it actually is and the con-
ditions which have led up to it.

The author of this paper states that the
stone pavements in the borough are made
of what are called Belgian blocks. There
are in fact, 89 miles of granite block pave-
ment and about 17 miles of Belgian block
stone pavement. The Belgian blocks are
small trap blocks of a truncated pyramid
form. They are laid on sand with the small
end dow7 n. No blocks of this type have
been laid in the borough for twenty-five
years except a few experimental ones at

the intersection of Broadway at Canal St.,

which were imported, laid in concrete with
grouted joints and gave good service.

The size of the granite blocks used in

the borough has been 3% to 4% inches

wide, 8 to 12 inches long and 7 to 8 inches
deep. The author has' exaggerated the size
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of the blocks, as they will average well

under the maximum limits prescribed. No
granite pavement has been laid on .-and

without a concrete foundation for more

than twenty-live years in Manhattan, ex-

cept repairs. The quality of the concrete

foundations has been much better than the

author would seem to think, as the writer

can testify from personal observation. He
has found no case where the pavement

failed because of faulty foundation and has

found very numerous instances where the

concrete was in excellent condition after

several years service, although not laid

under ideal conditions.

Curbs. The curbstones are very fre-

quently laid by the municipality. Indirect

permission is at times granted to owners

erecting large office buildings or elaborate

structures to lay a more substantial or

costly curb than the city would be war-

ranted in laying. The curb laid in Man-

hattan is of bluestone five inches thick

and tests have shown that its crush-

ing strength is greater than that of granite.

When dressed smooth it presents a better

appearance than granite because it matches

in color the sidewalk materials. The Liver-

pool curbs are one inch thick, which adds

to the substantial appearance of the street

but not necessarily to the life of the curb.

The author fails to point out the real

reason why our curbs are not in satisfac-

tory condition, which is that they are not

to any great extent set in concrete as they

undoubtedly should be to assure perman-

ency of line and grade.

Crosswalks in this borough are almost

entirely of the hardest and toughest granite

and compare very favorably with Liverpool

stones. The greatest defect they have is in

not being dressed to a smooth surface.

The author's description of what hap-

pens when the joints of a granite pave-

ment are poured fails to agree with the

writer's, who has had opportunity for ob-

servation of pavement conditions in the

borough of Manhattan for twenty-five

years. The pitch or paving cement almost

invariably reaches the bottom of the block,

If it does not do so at once it will after

a hot summer. I have seen many trenches

cut in granite pavement and find it a rare

thing when the conditions are not as des-

cribed.

Rocking blocks are also a rarity and in-

variably indicate defective work.

The author's criticism that the joints of

paving work are too wide is certainly in

accordance with the best practices. The
writer desires to direct attention to a dis-

cussion (see Transactions Am. Soc. Civil

Eng'rs., vol. lix, p. 336, July 10, 1907) by
Mr. Geo. W. Tillson, formerly Chief
Engineer of Highways, Borough of Man-
hattan, for the purpose of showing that

the Liverpool pavements have been familiar

t>> city engineers for a long time. Mr.
Tillson says : "It Is admitted by all that the
first-class streets of Europe are better than
streets of a similar class in America. The dif-

ference is in the blocks themselves. They are
better dressed and more uniform in size. • » *

Granite as it is used becomes smooth and
consequently slippery. This can be helped
by making the blocks smaller; and if they
are well dressed, they can be set closely
together and so make it practicable to fill

the joints with a bituminous paving compo-
sition alone without gravel." The author
assumes that the prevalent British prac-
tice in stone paving is unfamiliar to New
York City engineers. The above remarks
by Mr. Tillson indicate that the construc-
tion was familiar for four years at least

before he made his discovery. Mr. H.
Percy Boulnois in 1895 published his "Con-
struction of Carriageways and Footways"
containing the original of Mr. Flagg's dia-

grams and a complete description of the
Liverpool pavements. This book has long
been familiar to city engineers.

Regarding the traffic the author fails to

state that wide tires are the rule in Liv-

erpool and also to give any figures of the

amount of traffic in tons per foot width
of street and above all fails to state that

the amount of street opening is insignifi-

cant compared with those made on any
heavily traveled street in Manhattan.

Traffic statistics based on observations

taken on Jan. 23, 1912, 10 hours per day,

show on Broadway, between Leonard and
Franklin Sts., a traffic of 137.6 tons per

foot of width. Street has a double line of

tracks but is considered as one roadway.
Granite paved.

That there are many more influences in

the borough of Manhattan which tend to

destroy granite pavement there can be no
question. Among these may be mentioned
numerous openings, narrow tires, fire burns,

etc., all of which tend to increase the

maintenance cost and have been active in-

fluences in deterring the city authorities

from taking up a more expensive type of

stone paving such as the author suggests.

That the time is now ripe for the adoption

of a smooth granite pavement, whatever
its cost may be, there can be no question.

The improved granite pavement (%-inch
joints) recently laid on Fourth Ave., be-

tween Eighth and Twenty-Third Sts., cost

about $3.55 a square yard including a six-

inch concrete base. A smooth granite

such as that had in Liverpool will probably
cost between $5.00 and $5.50 per sq. yd. in

New York City, which is so high as to

be under the circumstances, almost pro-

hibitive.
Daniel B. Goodsell,

Assistant Engineer, Department of Public

Works, Borough of Manhattan, New York
City.
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Proposed Method of Treating Wood l'uvlng.
Blocks.

To the Editor of Municipal Engineering:
Sir—I herewith enclose a copy of corre-

spondence between myself and Mr. Cherring-
ton. The subject matter I think is of great
interest to the municipalities using treated
wooden blocks for street paving.

I suggested during the convention of the
Association for Wood Preserving, held in Chi-

cago recently, that every engineer represent-

ing a city using treated wooden blocks for

street paving be requested to lay down a
sample pavement, no matter how short or

long, treated with an oil having a heavy as-

phaltic base. Geo. A. Schilling.
Pres. Board of Local Improvements, Chicago,

111.

Mr. Frank W. Cherrington, care Indian Re-
fining Co., Cincinnati, O.

Dear Sir—We have had considerable
trouble with the creosoted block pavements
laid in this city because of expansion and
bleeding, and we have changed our specifica-
tions from the oils used this year to a lighter
oil.

I send you under separate cover a report
just issued by this city, made by John Eric-
son, our city engineer, with regard to the
heavy oils that have been used for the past
two or three years. It is contended in some
quarters that the heavier oil is not only a
preservative, but a water proofing oil, but by
the report which I send vou vou will note
that many of the blocks have not been pene-
trated with this oil, and the swelling which
we noticed would indicate that it does not
waterproof.
The question arises whether we could not

treat blocks with the thinner oil and secure
a thorough penetration, say with about twelve
pounds to the cubic foot, and then charge the
cylinder with a heavy oil with an asphaltic
base and inject six pounds additional into the
blook. While this second treatment would
probably not penetrate the block it would do
so sufficiently to seal it and thereby water-
proof it. This conclusion has been forced
upon me by reason of the fact that tar, which
is an important element in the heavy oils
heretofore used, melts at about 110 F., where-
as asphalt does not melt until it reaches
about 220 to 240 F. It is claimed that the
heat of the sun during the hot days of last
year registered 140 on the surface of the
street and it is therefore not surprising that
the tar was drawn to the surface of the
blocks.

It was suggested that I take this matter
up with you as you had likely been carry-
ing on a number of experiments along this
line. Have you ever tried it thus, and if so,
what were the results?
As the wood block manufacturers will have

a convention in the Sherman House in this
city on January 16 I would like to know
whether you will be there.
Thanking you for any information on this

matter, I am, Very truly yours,

(Signed) Geo. A. Schilling,
President.

Cincinnati, O., January 3, 1912.

Geo. A. Schilling, Pres. Board of Local Im-
provements, City of Chicago, 111.

Dear Sir: I have your letter of the 22d
instant, relative to the adaptability of our
timberasphalt as a seal in a two-stage injec-
tion of say 12 lbs. creosote, and 6 lbs.
residual oil (timberasphalt) per cubic foot
on wood block for pavement.
We have carefully noted the contents of

your letter and the circular or report made
i'Y your iii\ engineer, regarding the i.

heavy creosote employed in your
tions for the past three years. We are i

onably certain that the treatment in the way
you suggest would prove the means of pre-
venting the expansion of the treated wood
block paving, due to the absorption of mois-
ture after treatment, and at the same time
preventing the bleeding of the oil from the
blocks in hot weather.
The only tests we have regarding this most

important factor of expansion and buckling
of the treated blocks are laboratory experi-
ments upon blocks first treated with 16 lbs. of
creosote per cubic foot and then followed by
an injection of 6 lbs. of residual oil (timber-
asphalt).

Blocks so treated stood up under the tests
generally given creosoted blocks for water-
proofing as follows : The blocks were first
dried in an oven at a temperature of 120 de-
grees F. for a period of 24 hours, weighed,
and then immersed in clear water for a
period of 24 hours. The gain in weight was
found to be 0.02 of 1 per cent. Almost
every city has a clause in their specifications
which states that a block treated with 2 lbs.
per cubic foot of creosote, subjected to this
same test, shall not gain more than 3 or 4
per cent, in weight.
The same test was made on blocks treated

with straight residual oil (timberasphalt)
at 16 lbs. per cubic foot, and showed the
same result, proving that the water did not
get past the penetration secured by the in-
jection of the 6 lbs. per cubic foot in the two-
stage treatment.
The writer expects to be in Chicago for

the Wood Preservers' Association this month,
and will at that time take pleasure in calling
upon you to go into the subject more thor-
oughly.
No doubt it would be easy to arrange sev-

eral tests in the experimental cylinders of
the commercial plants who have been treat-
ing your blocks for you in the past, in order
to bear out the assertions we have made re-
garding our own laboratory tests with res-
idual oil (timberasphalt).

If you are anxious to take up this matter
before the convention the middle of this
month, kindly advise in order that I may ar-
range to see you in the near future.

Very truly yours,
Thh Cincinnati Wood Preserving Co.,

(Signed) Frank W. Cherrington,
Gen. Mgr.

Cities Owning Their Asphalt Paving Plants.

To the Editor of Municipal Engineering :

Sir—On page 117, of your February issue,

we find a question from D. B. G., New York
City, asking for a list of those cities in the

United States which have (own or operate)
municipal asphalt plants. In going over the

list we do not find that we have credit for

one of our portable plants which has been in

use by the city of San Antonio, Tex., for the

past three or four seasons. This plant is in

charge of Wm. J. Mortimer, superintendent.

We find also that Toledo, O., is marked as
"repair plant," whereas we sold them one of

oud small size portable plants, which will be
installed early in April.

The East Iron and Machine Co.

Lima, O.

Further corrections or additions to the list

are requested that it may be made as com-
plete and accurate as possible.
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(Continued from p. 127, February number.)

iiui.irriNKs.

Between 1001 and 1910, over $12,000,000

were expended on roads in the Philippines.

Of this sum $2,724,007 were from relief

funds appropriated by the TJ. S. Congress,

$4,060,611 were from revenues of the gen-

eral government of the Islands, $358,584 from

proceeds of bonds issued by the same, and

$5,010,678 from provincial funds.

The government funds are distributed to

provinces which increase their taxes by cer-

tain amounts for road purposes and place

the construction of their roads and bridges

under the central bureau of public works, in

proportion to the total population of the

provinces accepting the provisions of the act.

Maintenance under the act requires at least

one patrolman for each kilometer of road

in the wet season, five months, and for each

two kilometers in the dry season, and the

supply along the roads of at least 50 cubic

meters for each kilometer of gravel or broken

stone, according to the material of which

the road is constructed.

A system of roads has been laid out, con-

sisting of first-class roads with substantial

foundations, good drainage, durable and con-

tinuous surfacing, and permanent bridges and

culverts ; second-class roads, partly surfaced

and of width and light grade permitting

passage of light traffic for entire length ; and
third class roads, narrow, passable with dif-

ficulty by light traffic, or even pony trails.

The first-class roads already constructed will

be extended and connected together as rapid-

ly as possible.

There is a permanent appropriation of

500,000 pesos a year for road construction

and maintenance, with other special appro-

priations, in addition to the local provincial

funds. The total of these funds for the fiscal

year 1910 amounted to about 6,000,000 pesos.

The length of first class roads increased

from 395 kilometers in 1908 to 914.6 kilo-

meters in 1910. The patrol system of main-
tenance was established on the whole of the

first class roads, and on about 2,000 kilo-

meters of second-class roads. The mountain
trails and part of the second-class roads are

maintained by what is called the gang sys-

tem. The cost of the patrol system was
somewhat more than 500,000 pesos in 1910.

Prizes are awarded to various provinces from
the general government funds of 10,000 pesos
each for the best maintained and most com-

plete system of first-class roads ; the greatest

expenditure for roads in proportion to total

revenue ; and for the most complete and best

maintained system of second-class roads.

Individual prizes to members of the provin-

cial maintenance organizations are also

made.
The roads are under the Secretary of Com-

merce and Police, the organization including

the advisory committee of the director of

public works, two appointees from that bu-

reau and two from the executive bureau ; the

director of public works, who is in charge

of all construction work ; the inspection

force of a general road engineer and four di-

vision engineers ; and the construction force

of district engineers, assistants and super-

intendents.

PORTO RICO.

Prior to 1910, 977.4 kilometers of good

roads, suitable for motor vehicles, had been

constructed in the interior of Porto Rico, at

a cost of about $7,000,000. The cost of main-

taining these roads, estimated at about $300,-

000 a year, takes about all the available an-

nual funds. However, a loan of $425,000

and a direct appropriation of $170,000 was
made for construction purposes under an act

authorizing the use of convicts, with the ex-

pectation that this system would be possible

to maintain with the funds regularly avail-

able. A small part of this sum will serve to

close gaps in the coast line around the island

and the majority can be used on the roads

of the interior.

The Governor of the island has general

charge of the roads.

Porto Rico has a population of 1,118,012,

and its 68 counties range in population from

1,000 to 63,000.

RHODE ISLAND.

The good roads law in Rhode Island was
adopted in 1902. John H. Edwards is chair-

man of the State Board of Public Roads.

The roads are constructed and paid for by
the state. Including 1910, $1,898,910 had
been so expended.

The revenues of the board for 1910 in-

cluded appropriations of $5,000 for office and
trading expenses and $30,000 for construc-

tion ; $66,056 from automobile licenses ; and
for state highway construction, $300,098 bal-

ance on hand at the beginning of the year,

and $17,957 received from towns. The rev-

enues for 1911 were about $97,000. The
mileage constructed in 1910 was 36.5 miles.

A law passed in 1910 provides that any
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town appropriating at least 20 cents per $100
mi taxable property for road maintenance
and repair, under fche care and direction of

the State board of public roads, may receive

from the state one-fifth the resulting' amount
for addition to the town's fund. But one
town took this action in 1910, and asked the

legislature to make the appropriation, $1,240,

to make the law effective.

The state board made, at one time, a plan
for a complete network of good roads, con-
necting all the counties and the important
towns and the cities of the state, under a
law authorizing $600,000 for the construction.

Some of this system has not yet been con-
structed although the board recommends ap-
propriations for the purpose in each of its

annual reports. The legislature, however,
has added numerous other roads to the sys-

tem, without much, if any, reference to their

value or adaptability thereto, and has made
appropriations for their construction until

the road map of the state now shows some
very peculiar plans, not to be understood
unless the political nature of the selection of

the routes is explained.

The state board now has 250 miles of state

road under its supervision.

The total mileage of improved roads in

the state in 1909 was 2,120.75, of which
1,042.07 miles have been improved, which is

49.14 per cent, of the total mileage. Of these
improved roads, 21.97 miles are bituminous
macadam, 409.1 miles are stone, and. 605
miles are gravel, of which latter 6 miles ap-
pear to be sand-clay. There was an increase

of 5.87 per cent, in the proportions of im-
proved roads, between 1904 and 1909. The
percentage of improved roads to the total

mileage varies in the counties of the state

from 17.54 in Kent county, to 61.25 per cent,

in Providence county.

Maintenance of roads cost $68,1 4S in 1910,

and $80,000 in 1911.

The county board has 3 to 7 members. The
town council has charge of the highways in

the towns, and divides the town into 4 or less

districts, with one surveyor appointed for

each district.

The population of Rhode Island is 542,610,

and it increases about 25 per cent, per dec-

ade. Its Ave counties range in population
from 18,000 to 39,000, with Providence coun-
ty 424,000.

The Minneapolis Wood-Paving: Experiments.

Forest Service Circular 194 of the U. S.

Department of Agriculture describes the ex-
perimental wood pavement laid in Minneap-
olis, referring to Circular 141 for more de-
tailed description, and also the condition of

the pavement in August, 1910, when in-

spected by a committee including Francis M.
Bond in charge of the wood preservation
section of the U. S. Forest Products labora-
tory, the author of this circular. Measure-
ments were taken of wear, depressions, etc.,

but the general conclusions are that no more
definite comparisons of the differ* nt kinds
of wood can be made than their arrange-
ment in the order of their value; viz., (1)
long leaf pine; (2) Norway pine, white
birch, tamarack, eastern hemlock; (3)
western larch; (4) Douglas fir. The Doug-
las fir sections were so badly worn that
they were relaid with better timber of the
same kind in June, 1911.

Travel records and analyses and specifi-

cations for oils used in treating blocks arc

also given in the circular.

Length of Improved Roads in the United States.

After an investigation extending over
many months, Logan Waller Page, Director
of the Office of Public Roads, has ascer-
tained that there are now 2,199,645 miles of
public roads in the United. States. The fig-

ures include all the new roads built up to
the year 1909. In 1904 there were exactly

2,151,379. It is apparent, therefore, that

the increased mileage of new roads within a
period of about five years has been 48,266.

In summarizing the results of this inves-

tigation Mr. Page says

:

It is interesting to observe the growth of
improved methods in road construction. For
instance, the total mileage of stone roads
in 1904 was 36,818, while in 1909 it was 59,-

237. The total mileage of gravel roads in

1904 was 109,905, while in 1909 it was only
102,870. This decrease in gravel roads, how-
ever, was due to a reclassification of roads.

Many of those reported in 1904 to be of

gravel proved, to be of s&me other subst-

ance, while exaggerations were eliminated.

The percentage of roads which were really

improved, amounted to 7.14 in 1904, while
in 1909, to which year statistics are now
available, the percentage was 8.66.

The total mileage of sand-clay, brick, bi-

tuminous-macadam and other improved roads
in 1904 was 6,806, while in 1909 the mileage
reached 28,372.

The circular contains a table showing the

mileage of improved roads, the following

states having the largest mileage

:

1904. 1909.
Indiana 23,877 24,955
Ohio 23,460 24,106
New York 5,876 12,787
Wisconsin 10,633 10,167
Kentucky 9,486 10,114
•Illinois 7,924 8,914
California 8,803 8,587
Massachusetts 7,843 8,463

Portland Cement Manufacturers.

The 1912 edition of the 'Directory of Port-
land Cement Manufacturers," which also in-
cludes the manufacturers of gypsum and
lime, has been received. The list of com-
panies gives names of officers, capacity, pro-
cess and other like information. The officers
also appear in an alphabetical list, which in-
cludes chemists and superintendents. There
are alphabetical lists of brands, of officers

of societies, and a buyers' guide. The little

pocket 'book of 250 pages is published by the
Cement Era, Chicago, 111., and can be ob-
tained for $1.
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Personal Notes.

Indiana Sanitary ami Water Snpplj Association.

The Indiana Sanitary and Water Supply
Association held its fifth meeting in Indian-

apolis, February 15 and 16. Under the fos-

tering care of the Indianapolis Water Com-
pany and the State Board of Health, which
has provided excellent programs for all its

meetings, the association has increased rap-

idly in numbers and in the interest which
it has excited among the water works men
of the state. The only criticism of the pro-

gram was that it was too extensive for the

time allotted to it, there being sixteen papers

and fourteen formal discussions of the same
scheduled for the three regular sessions of

the convention, besides two luncheons and a
banquet with their attendant speeches and
an evening address at a joint meeting with

the Indianapolis Commercial Club. There
were very few failures to appear. The char-

acter of the papers presented may be judged
from those printed in this number of Munici-
pal Engineering, and others that will appear
later.

The subjects treated included sanitary sur-

veys of rivers, beautifying streams, purifica-

tion of water and sewage, well supplies, pub-

lic utility commissions, fire protection, and
water works and electric light plant manage-
ment. Besides the experts from Indiana,

there were present in person or by paper or

discussion, Paul Hansen and Edward Bartow,
of the Illinois state water survey ; George W.
Fuller, consulting engineer, New York

;

Charles B. Burdick, consulting engineer, Chi-

cago ; Dr. W. J. McGee, of the U. S. Depart-

ment of Agriculture ; Prof. Halford Erickson,

of the Wisconsin Railroad Commission ; T.

C. Phillips, in charge of the Chicago water
waste survey ; and Dabney H. Maury, con-

sulting engineer, Peoria, 111.

Frank C. Jordan, of the Indianapolis

Water Company, was re-elected president

;

Dow R. Gwin, superintendent of the Terre
Haute Water Company, H. E. Barnard, state

pure food and drug commissioner, C. S.

Woods, city sanitarian of Indianapolis, J. W.
Elms, superintendent of the Cincinnati water
filtration plant, and J. W. Peck, of the Ev-
ansville city water works, were elected vice-

presidents ; and Dr. W. F. King, assistant

secretary of the state board of health, was
elected secretary-treasurer.

Municipal Displays at the Clay Products Show.

By reason of the municipal features of the

Clay Products Show at the Coliseum in Chi-

cago on March 7-12, Mayor Harrison has ex-

tended a personal invitation to the mayors
of the United States and Canada to attend

the exposition. The entire Annex of the

Coliseum has been set aside for the munici-

pal display. This will include a demonstra-
tion of correct practice for below-level street

construction and sewerage system. A $10,-

000 sewerage ditching plant will be installed

by the Austin-Western Company on a full

width city street, and from this a complete
line of vitrified sewer pipe will be run to a
portion of a public comfort station installed

by Wolff Brothers, the owners of the Monte-
zuma Pottery Co., at Trenton, N. J. Along-
side of the sewer line will be laid a line of

electric wire conduits, and on the opposite

end of the street will be demonstrated the

perfection of brick paving, showing the con-

struction of the base and the various phases
of the work of surfacing. A complete street

will be demonstrated, showing the sanitary

value, and permanence of brick paving. The
block used will be the Wire-Cut-Lug type,

which is now being manufactured by eleven

prominent paving brick companies.

Connected with this display will be indiv-

ual displays of various sewer pipe manu-
facturers and paving brick manufacturers,
extending down both sides of one aisle on
the main Coliseum floor. Other paving block

plants in the country will be represented in

this exhibit, which is under the auspices of

the National Paving Brick Manufacturers'
Association. Included in the exhibit will be
a large size model brick street, showing cor-

rect methods of paving under "No. 1 speci-

fications." Various demonstrations of brick

testing will also be made at the exposition,

and many other features of municipal in-

terest.

Perhaps the chief value of the exposition

to municipal authorities will be in the visible

demonstration of modern fireproof construc-

tion methods. In fact, the show is largely

promoted for the purpose of demonstrating
to the public the necessity of fireproof con-

struction, and the methods by which burned
clay materials can be used for fireproof

business blocks, factories and residences.
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This feature of the exhibit is so important

that it has been given the endorsement of

the fire marshals and building inspectors of

many cities throughout the country, and it

is believed that the attention given to the

subject will result in greater interest in the

revision of the building codes.

A number of societies will meet during the

convention. One of the most important con-

ventions to be held at that time will be that

of the National Brick Manufacturers' As-
sociation. This organization includes the

manufacturers of common building brick,

facing brick, ornamental brick of all kinds,

paving brick, fire brick and refractories, gas
retorts, crucibles, glass furnaces and furnace
linings, hollow block, sewer pipe, conduit for

(

underground wiring, farm drain tile, silo

blocks, fireproof hollow tile for skyscrapers,

building terra cotta, architectural terra cotta,

faience for interior work, floor and wall tile,

mosaics, pottery, sanitary ware, semi-porce-
lain, chinaware, art pottery, kitchen ware,
clay pipes, clay pigeons, marbles and elec-

trical insulators.

The American Ceramic Society, the tech-

nical organization of the clay industry, will

also meet in annual convention there. This
society ranks with the British Clayworkers
Institute, and is made up of scientists and
college professore.

The National Paving Brick Manufacturers'
Association is another organization scheduled
to meet in Chicago while the Clay Products
and Permanent Home Exposition is being
held at the Coliseum from March 7 to 12.

This association represents twenty-five mill-

ion dollars capital and concerns itself with
the manufacture of block for the surfacing of

city streets and country highways.
The Building Brick Association of Amer-

ica, another name in the list of conventions,
is an organization comprised of the advertis-
ing men connected with the brick industry.

Members of this association spend $50,000
annually in advertising.

Other organizations to meet are the Asso-
ciation of Manufacturers of Clayworking
Machinery, representing twenty million dol-

lars invested capital ; the Western Drain Tile

Bureau, with a membership of 2,000 manu-
facturers ; the Illinois Clay Manufacturers'
Association and the Wisconsin Clay Manu-
facturers' Association.

The Illinois Water Supply Association.

The Illinois Water Supply association will

hold their annual meeting at the University
of Illinois, Urbana, 111., on March 5 and 6,

and a very interesting program has been
outlined. Papers on water purification, steri-

lization and on filtration plans will be pre-

sented by W. M. Cobleigh, professor of

chemistry, Montana State Agricultural Col-

lege ; Dr. W. M. Cross, city chemist, Kansas
City, Mo. ; W. W. DeBerard, western editor

;

Dr. Arthur Lederer and Frank Bachman,

sanitary district of Chicago; W. Lee Lewis,

professor of chemistry, Northwestern Uni-
versity. Waterworks and pumping prob-

lems will be discussed in papers by R. A.

Gabbert, Mattoon, III. ; E. MacDonald, super-

intendent Water and Light Co., Lincoln, 111. ;

H. Ruthrauff, commissioner of public prop-

erty, Decatur, 111. ; W. J. Spaulding, com-
missioner of public property, Springfield, 111. ;

M. M. Symons, chief engineer, Danville Water
Co., Danville, 111. ; H. A. Stevens, city engin-

eer, Joliet, 111. ; and C. C. Young, chemist,

Kansas State Water Survey. Paul Hansen,
engineer Illinois State Water Survey ; Dr. J.

A. McLaughlin, United States Public Health

and Marine hospital service, Washington, D.

C. ; and H. N. Parker, bacteriologist, Uni-

versity of Illinois will discuss the relation of

impure water supplies to typhoid fever.

Technical Associations.

At the annual meeting of the American
Road Builders' Association, held February 2,

in New York, N. P. Lewis, chief engineer of

New York board of estimate and apportion-

ment, was elected president ; Harold Parker,

Worcester, Mass., J. D. Merriwether, terri-

torial engineer, Socorro, N. M., and W. A.

McLean, of Ontario highway department,

Toronto, were elected vice-presidents ; E. L.

Powers, of New York City, secretary ; W.
W. Crosby, of Baltimore, Md., treasurer ; A.

W. Dean, of Massachusetts high commission,

F. D. Lyon, of New York road department,

P. L. Hardison, state highway commissioner

of Maine, S. D. Foster, of the Pennsylvania

highway department, W. J. Roberts, state

highway commissioner of Washington, and
Clifford Richardson, of New York, directors.

The annual meeting of the Iowa Cement
Users' Association elected the following offi-

cers : F. P. Wilson, city engineer of Mason
City, Iowa, president ; H. H. Dean, city engi-

neer of Glenwood, first vice-president ; P. H.

Armstrong, of Atwood, second vice-presi-

dent ; Keyes C. Gaynor, city engineer of

Sioux City, treasurer, and A. O. Anderson,

of Ames, secretary.

At the seventeenth annual convention of

the Minnesota Surveyors' and Engineers' So-

ciety, W. R. Hoag read a paper in which he

discussed "Drainage in Northern Minnesota."

J. T. Elwell spoke on "Good Roads Legisla-

tion," Francis C. Shenehon, dean of the

University of Minnesota, read a paper on
"The Engineer as a Citizen," and E. K. Coe,

engineer of highways for St. Louis county,

told of "St. Louis County Highways." The
following officers were elected : W. C. Fraser,

of St. Paul, president ; Thomas F. McGilvray,

of Duluth, vice-president ; Charles A. Forbes,

St. Paul, secretary-treasurer.

Announcement has been made that the an-

nual convention of the National Association

of Cement Users will be held in Kansas City,

March 11-16, 1912, during the Kansas City

Cement Show. The Missouri Highway En-
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glneers' Association will meet in Kansas t'ity

at the same time.

At a meeting of (he Municipal Engineers
of the City of New York, held on February
28. H. Mela Harding, consulting engineer,

presented a paper entitled "Municipal Prob-
lems of Terminal Freight Transference."

The third annual meeting of the American
Society of Engineering Contractors was held

in New York City on the 9th day of January,
1912. The retiring president, W. R. Harris,

spoke on workmen's compensation in Canada,
and on the need of further safeguards in

concrete work. A general discussion of meth-
ods of gathering and compiling cost data,

followed by a paper by J. R. Wemlinger on
"Methods and Costs of Driving and Pulling

-Piling," completed the evening's pro-

gram. The result of the election of officers

was as follows. President, Maj. C. E. Gil-

lette, of Philadelphia, Pa. ; first vice-presi-

dent. H. J. Cole, of New York, N. Y. ; sec-

ond vice-president, John Marshall, of Regina,

Sask., Can.
At the February meeting of the New Eng-

land Water Works Association, held in Bos-
ton on February 14, the following papers
were presented : "Some Recent Applications

of the Venturi Meter," by Frederick N. Con-
net, mechanical engineer, Providence, R. I.

;

"Some Things Domestic Meters do Not Ac-
complish," by William S. Johnson, sanitary

and hydraulic engineer, Boston, Mass. ; "Econ-
omy of Circular Reinforced Concrete Reser-
voir Construction." by Alexander Potter, con-
sulting and constructing engineer, New York.
At the annual meeting of the Oregon So-

ciety of Engineers, held on February 5, the

following officers were elected : D. C. Ken-
ny, president ; W. S. Turner, vice-president

;

J. C. Stevens, secretary ; F. A. Naramore,
treasurer.

The following were among the papers pre-

sented before the meeting of the Iowa Engi-
neering Society, held at Davenport, Iowa, on
February 21, 22, 23 ; "Uniformity in Methods
of Staking Out Work and Measuring up Con-
crete," by Theo. S. DeLay ; "Concrete Pave-
ments in Davenport, Iowa," by A. M. Comp-
ton ; "Concrete Pavements with Bituminous
Top," by N. H. Tunnicliff ; "Street Lighting,"

by A. H. Ford ; "Electric Motors for Use in

Pumping," by J. B. Hill.

The Ohio League of Municipalities, which
was organized at Columbus, Ohio, on Janu-
ary 26, elected the following officers: New-
ton D. Baker, mayor of Cleveland, president

;

Mayo Fesler, secretary of the Cleveland Mu-
nicipal Association, secretary ; Elliott H
Pendleton, Cincinnati, first vice-president

;

Mayor F. A. Hartzenstein, Youngstown

;

Mayor J. J. Miller, Springfield, and David
Gottlieb, Tiffin, manufacturer, were elected

second, third and fourth vice-presidents, re-

spectively. The executive committee is

headed by Mayor Brand Whitlock, of Toledo.

The Virginia Road Builders' Association,

organized at Richmond, Va., in November,

held a meeting at Norton. Va., on January
25, when a number of papers on highway
construction were presented. The officers of

the association are : S. H. Fletcher, presi-

dent, Lebanon ; H. M. Darden, vice-president,

Suffolk ; William F. Cocke, treasurer, Nor-
ton ; C. B. Scott, secretary, Lynchburg, Va.
The eighth annual convention of the Wood

Preservers' Association was held in Chicago,
January 16 to 18. Officers elected for next
year are : E. A. Sterling, president ; A. M.
Smith, first vice-president ; H. Rollins, sec-

ond vice-president ; Grant B. Shipley, third

vice president, and F. J. Angier, Mount Royal
Station, Baltimore, Md., secretary and
treasurer.

At the annual meeting of the Indiana En-
gineering Society, held in Indianapolis, Jan-
uary 25, 26 and 27. The officers elected for

the coming year were : DeWitt V. Moore,
president ; H. W. Klausmann, vice-president

;

D. B. Luten, E. E. Watts and C. A. Tripp,

new trustees, and Charles Brossmann, sec-

retary.

The annual meeting of the Illinois Society

of Engineers and Surveyors for 1912 was
held at the University of Illinois on January
17, IS and 19. The program was of unusual
excellence. The more important engineering
topics discussed were Stream Pollution, Sew-
age Disposal, Accuracy in Surveying, Road
and Pavement Problems, and the Bridge
Work of the Illinois Highway Commission.
Two illustrated lectures of great interest

were given, one by Professor I. O. Baker, on
the Panama Canal, and one by Mr. H. L.

Cooper, chief engineer, on the Keokuk Water
Power Plant. An afternoon was spent in in-

specting the buildings and discussing the

work of the College of Engineering. Officers

elected for the coming year are : J. A. Har-
man, president ; L. K. Sherman, vice-presi-

dent, and E. E. R. Tratman, secretary.

Calendar of Technical Meetings.

National Paving Brick Manufacturers' as-
sociation.—Annual meeting, Congress Hotel,
Annex, Chicago, 111., March 4-6. Will P.
Blair, secretary, Engineers building, Cleve-
land, O.
American Ceramic Society, Chicago. 111.

March 4-6. Prof. Edw. Orton, Jr., Columbus,
O., secretary.
Wisconsin Clay Manufacturers' association,

Milwaukee. Wis., March 6-7. S. Weidman,
Madison, Wis., secretary.

National Brick Manufacturers' association,
Chicago, 111., March 6-9. T. A. Randall, In-
dianapolis, Ind., secretary.

Illinois Clay Manufacturers' association,
Chicago, March 8-9. A. E. Huckins, secre-
tary, Champaign, 111.

International Brick and Clay Products ex-
position, Coliseum, Chicago, 111., March 7-12.
F. L. Hopley, secretary, 815 Chamber of
Commerce Bldg., Chicago, 111.

First Annual Kansas City Cement Show.
Convention Hall, March 18-21. J. P. Beck,
general manager Cement Products Exposi-
tion Co., 72 W. Adams St., Chicago.
American Water Works association. An-

nual convention, Louisville, Ky., June 3-8.
John M. Diven, secretary, 217 River Street,
Troy, N. Y.



ORGANIZATIONS AND INDIVIDUALS 201

I •-< 1 1 • < :i I Schools.

Iii connection with the graduate course in

highway engineering the following illustrated

lectures were given during the month of Feb-
ruary by non-resident lecturers in highway
engineering: February 9—"Contracts and
Specifications," Harold Parker, vice-president

and manager, The Ilassam Paving Company,
Worcester. February 16—"Trinidad and
Bermudez Asphalts and Their Use in High-
way Construction," Clifford Richardson, con-
sulting engineer. New York City. February
19—"The Design of Highways and Systems
of Highways," Nelson P. Lewis, chief engi-

neer, Board of Estimates and Apportionment,
Xew York City. February 23—"Inspection

of Sheet Asphalt Pavements," A. W. Dow,
chemical and consulting engineer, New York
City. February 26—-"Technical Literature,"

John M. Goodell, editor-in-chief, Engineering
Record.

Bulletin No. 52, of the University of Illi-

nois Engineering Experiment Station, states

the results by Herbert F. Moore of an in-

vestigation of the strength of rolled zinc.

Tests of the strength under tensile and shear-

ing stress are noted and a comparison is

made with mild steel.

(mechanical or electrical), engineer depart-
ment at large ; scientific assistant, depart-
ment of agriculture ; surveyor, Philippine
service.

U. S. Civil Service.

The U. S. Civil Service Commission will

hold examinations as follows

:

March 13, 1912 : Aid, Coast and Geodetic
Survey; assistant, Philippine service ; as-

sistant examiner, Patent office ; civil engi-

neer, Philippine service ; civil engineer stu-

dent ; computer, Nautical Almanac Office

(men only) ; computer, Naval Observatory
(men only) ; draftsman—copyist topographic,

junior engineer, Engineer Department at

Large ; topographic, departmental ; forest as-

sistant, Forest service ; forest assistant,

Philippine service ; industrial teacher (men
only), Philippine service; junior engineer
(mechanical), Bureau of Mines; junior engi-

neer (mining), Bureau of Mines.
March 20 : Laboratory aid and engineer

for the forest products laboratory in Madi-
son, Wis.
March 20-21 : Assistant engineer in forest

products, for duty at Madison, Wis. ; engi-

neer in forest products for duty at Madison,
Wis. ; assistant chemical engineer in forest

products, for duty at Madison, Wis. ; bal-

listic engineer, ordnance department at large,

Frankford Arsenal, Philadelphia, Pa.
April 10, 1912: Agricultural inspector,

Philippine service ; assistant observer, weath-
er bureau ; cadet engineer, lighthouse ser-

vice ; cadet officer, lighthouse service ; civil

engineer, departmental service ; civil engi-
neer and draftsman ; computer, Coast and
Geodetic Survey (men only) ; draftsman

—

mechanical, Isthmian Canal service ; to-

pographic, Isthmian Canal service ; engineer,
Indian service; junior engineer (civil), en-
gineer department at large

; junior engineer

lioad Funds to be Provided for Ohio.

The second amendment to the constitution
has been adopted by the Ohio constitutional

convention, which has been in session since

January 9. The amendment permits the
state legislature to issue bonds in the sum
of $50,000,000 for the support and mainte-
nance in the county of wagon roads. It

was adopted by a vote of 72 to 40.

Personal Notes.

Fred R. Charnock has been reappointed
city engineer of Medford, Mass.
Samuel J. Paul, Los Angeles, Cal., has been

appointed city engineer of Santa Barbara,
Cal.

Charles Cottingham, C. E.. Danville, 111.,

has prepared a steropticon lecture on the
Panama canal.

E. P. Roberts, president of the Cleveland
engineering sociey, has been appointed city
smoke inspector.

H. E. Phelps has been appointed city
engineer of Boulder, Colo., succeeding Fred
R. Dungan, who has resigned.
W. F. Tye has been elected president of

the Canadian Society of Civil Engineers.
Henry H. Vaughn is vice-president.

R. F. Stoddard and M. F. McKenna an-
nounce the opening of an office for the prac-
tice of civil engineering at 83 Fairfield aven-
ue, Bridgeport, Connecticut.

Frederick E. Beck and Alvin L Gilmore
have opened an office at Binghamton, N. Y.,
to engage in the practice of civil engineering
under the firm name of Beck & Gilmore.
Howard A. Parker has been appointed as-

sistant highway engineer by the Wisconsin
State Highway Commission. He was or-
merly an instructor in civil engineering at
the University of Wisconsin.

C. A. Jennings, superintendent of filtra-
tion of the Union Stock Yards & Transit Co.,
Chicago, has been retained by the city of
Quincy, 111., to investigate and report on the
water works plant, making recommendations
of improvements.
Alexander Potter, consulting epgineer, of

Xew York City, has been retained by the
city of Springfield, Mo., to design and super-
vise the construction of sewage disposal
plants for the existing north and south
sewers. The city voted $100,000 in November
to carry out this work.

J. U. Isaacs has been appointed engineer
of the division of sewers in the department
of the city engineer of Baltimore, Md. ; S. I:.

Alexander has been appointed engineer of
bridges ; James Paige, engineer of street re-
pairs, and L. J. Houston, Jr., engineer of im-
proved paving.
Edlow W. Harrison, of Jersey City, who

has long been identified with the proposed
Passaic Valley intercepting sewer as con-
sulting and chief engineer, has tendered to
the Sewerage Commission his resignation
from the latter office. In Mr. Harrison's
place the commission appointed William M.
Brown, of Boston.

D. D. Jackson, director of laboratories of
the Department of Water Supply, gas and
electricity of New York, will have charge of
the experiments made with a view to puri-
fying the water supply of Cleveland, O.

Charles E. Collins, of Philadelphia, Pa.,
has been retained as engineer on the pro-
posed sewerage system and disposal plant
at Pottstown, Pa.
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The Standard American Asphalt Favenient.

The use of natural rock asphalts found in

the region a few miles south of Ardmore,
Oklahoma, has developed a type of asphalt

paving, which is unique in many particulars.

The different steps in the development of this

"Standard American Asphalt Pavement" are

very well described in a series of articles by
J. S. Downard, president of the Shelby
Doward Asphalt Co., Ardmore, Okla., which
are briefly abstracted in the following:

The primitive types of bituminous rock

pavements are those laid out of a single as-

phalt rock, which was pulverized, heated,

raked over a firm base to a thickness of 2

inches, compressed with a steam roller and
opened to traffic. This bituminous rock con-

tained from 7 to 10 per cent, of bitumen (as-

phalt) ; the remaining 90 per cent, was sand
—these materials being found in nature nat-

urally combined. No bituminous limestone

was used.

The second step in the industry was to

take three different kinds of bituminous rock

and combine them, selecting those contain-

ing soft bitumen, which would temper others

containing harder bitumen, and density was
obtained by adding to the sand rocks certain

bituminous limestone rocks and certain sand
rocks that contained very fine sand. The
mixture termed "Standard" carried about 20

per cent, .of bituminous lime rock, and the

remaining 80 per cent, was composed of a
mixture of different kinds of bituminous sand
rock. The entire mixture contained from 7

to 10 per cent, of bitumen (asphalt), the

balance being limestone and sand.

The third step was to eliminate most of

the bituminous sandstone in the paving mix-
ture, retaining the bituminous limestone. The
bituminous sandstone was replaced by a mix-
ture of pure graded sand with bitumen (as-

phalt) added to it, and the bitumen used was
the same bitumen that was extracted from
the asphaltic sandstone, properly tempered
with other asphalts (bitumens), so as to be

as near like rubber as possible but to have
the durability of natural bitumen. A por-

tion of the bituminous sand rock was re-

tained in the pavement so as to secure the

benefit of very fine pure silica, contained

only in this material.

Ardmore asphalt is a mixture of sand and
natural mineral bitumen, and the Standard
specifications call for one-third of the pave-

ment being made out of this material, and
to this natural mixture of asphalt, a quantity

of sand is added, and to the quantity of pure

graded sand, sufficient artificial asphalt and
natural asphalt mixed with proper flux to

bring up the entire mixture to 100 parts.

The result is as follows : Natural sand
asphalt—3.3 parts of pure bitumen and 29.7

parts of fine silica sand naturally combined
as taken from the mines; 6.7 parts of Okla-

homa natural Gilsonite properly fluxed

;

60.3 parts of sand obtained locally.

Such part of sand as is deemed necessary

to give proper percentage is added.

The bituminous limestone or rock asphalt

found in the vicinity of Ardmore consists of

a pure limestone formation which is saturat-

ed with pure native bitumen. This bitumen

is found through the body of the rock where-

ever it contains voids, and also in seams
that exist in the formation. These seams,

or rather lines of cleavage, once caused the

entire mass of rock to have sufficient minute

cracks in the bed to allow the passage of the

ARDMORE ASPHALT READY FOR SHIPMENT.

bitumen through the entire bed of limestone,

and under pressure it infiltrated, not only

these seams, but the entire body of the rock,

eccepting an occasional crystalline limestone

mass. The result is a stone of pure carbon-

ate of lime, filled with pure natural bitu-

men.
The mass breaks into these pieces because

of the natural seams, or cleavage. The re-

sult, therefore, of a crushing operation is

to produce angular and sub-angular pieces of
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a solid stone, thoroughly coated with bitu-

men and thoroughly filled with bitumen so

thai no moisture can be absorbed, and of

such quality that the bitumen on the sur-

face of the stone will be increased in quantity

by the application of heat, or new supplies

will come to the surface if the supply of

coating bitumen is removed from any cause.

The accompanying photograph shows the

rock asphalt ready for shipment.

The material has been used very extensive-

ly in the various forms above described

and has for more than ten years proven
satisfactory under heavy traffic and in

climates as diverse as those of Kansas City

and Galveston.

The Smith "Hot" Mixer.

To the road contractor and engineer who
has had experience with the heavier types of

mixers for bituminous road material, the

new Smith "Hot" mixer, manufactured by
the T. L. Smith Co., 1330 Majestic Building,

and ' steam blower to force the heat through
the pipe.

The accompanying photograph shows the

discharge end of the machine, with the drum
tilted while running ; a feature of great val-

ue in handling the viscous road material.

The operation of the mixer is briefly as
follows

:

The flame from the fire box is forced into

the drum through an asbestos-lined heating

pipe, by means of a powerful steam blast. A
slide valve at the boiler permits of the ac-

curate control of the heat. By means of a
damper in the hood of the boiler, the draft

can be diverted through the stack when the

heat is shut off from the mixer. The heat-

ing attachment is swiveled on the upper,

cast-steel elbow, so as to swing away when
the drum is tilted.

The power charging attachment is the

same as is furnished for concrete mixer ser-

vice. The lift is vertical and direct, insur-

ing smooth, easy operation. The bituminous
ingredient must be introduced into the mixer

THE SMITH "HOT" MIXER.

Milwaukee, Wis., will at once prove of inter-

est. It is a light but thoroughly efficient

machine, having the points of good design
and construction, which have characterized

the Smith concrete mixers, of which it is

really an adaptation. There has been added
to the concrete mixer plant, a power charger,

tar ladle and tank of special construction, an
asbestos-lined heating pipe to conduct the

flame from the fire-box to the mixer drum

in liquid form. The ladle is filled, placed

upon the sideloader brackets and elevated

with the skip. When the skip reaches its

highest position, the operator upsets the la-

dle into the a special tar tank, from which
the contents can be fed into the drum as

soon as the stone is heated to receive it.

The gases enter the drum at a temperature

above 600 degrees Fahrenheit. The materials

are "sprayed" by the blades in the drum, al-
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lowing the heat to reach every particle in the

mass. "With the ordinary run of stone, as

delivered directly from the quarry bins, j'...

minutes are ample to both heat and mix the

batch.

In commenting on a five days test of the

mixer, I\ O. Brown, president of the Mu-
nicipal Paving Co., says:

We used various kinds of material.
First, Oklahoma sand rock asphalt in the

pulverized state. Second, old Barber material
taken off the streets and broken up in small
chunks, the size of a person's fist. Third,
we used it for asphaltic concrete composed
Of small trap rock 1-inch in size and under,

•r with sand and melted asphalt.
">r the material first named—pulverized

rock asphalt—we heated 11 cu. ft., which is

the capacity of our machine, in from 3 to 5.

minutes at a temperature of 350 degrees,
which is really more than this material re-
quires.
For the second material, it required from

10 minutes to heat it and reduce it to
a condition fit for paving. With this ma-
terial we added a small percentage of Cali-
fornia asphalt.

attractive catalog of concrete mixers, hoists

and hoisting dumps. This catalog, No.

16, is a most tasteful and complete book-
let, illustrated throughout with halftones

which are notable for their clearness of de-

tail as regards machine parts and the com-
prehensive nature of the subject matter.

The fore part of the catalog contains a

general description of the mixing feature of

the Koehring dump with cutaway views of

the interior showing the action of the blocks

during the process. Other details of me-
chanical operations, such as the trunnion

rollers supporting the dump ; the heavy
truck construction ; the side loader, etc., are

fully dealt with in this portion.

Then follow a number of excellent half-

tones of the different types of machines ; the

steam power mixer, the gasoline engine
mixer, the motor driver mixer, the mixer
with a batch hopper bin, etc., all being shown
in full detail. A small mixer shown on
page 18 is particularly adapted for concrete

THE KOEHRING STREET PAVING MIXER.

The last material above mentioned, to-
wit : asphaltic concrete, it required from 5

to 7 minutes for a batch of 11 cu. ft. We
heated all the material to an average of 350
degrees.
The machine worked entirely to our satis-

faction and required from 3 to 7 men to op-
erate it, depending on the class of work we
were doing.

I believe that this machine, which is a
medium size, made by the Smith people, will
lay from 500 to 600 yds. per day of 2-inch
think paving material.

For a small capacity of work, we con-
sider this machine a valuable thing to use
for asphalt hot mixers.'

The Koehring Concrete .Mixer Catalog:,

The Koehring Machine Co.. Milwaukee,
Wis., have issued a most complete and very

work in city parks and other small jobs.

The next portion of the catalog is devoted

to concrete hoists and street paving mixers.

The street paving mixer, of which a photo-

graph is shown, has been fully described in

these pages. The special delivery device is

noteworthy and a further improvement con-

sisting of an automatic trip on the delivery

bucket has been recently added. This is

followed by a number of photographs of ac-

tual construction work in which the Koehring

machine has played a prominent part. The

last twenty-five pages contain specifi-

cations and tables, and a number of shoj.

views showing the manufacture of the ma*

chine and its various parts.
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The catalog apart form Its value as an
a ill to the buyer is of Interest and has an

educational value i>y reason of its complete

detail and the clear presentation by Illus-

tration and description tin 1 points set forth.

Harris Combination Incinerator and Tower
IMnnt.

J. B. Harris. 210 Stahlman Building, Nash-
ville, Tenn., has entered into connection with

the Nashville Bridge company, East Nash-
ville, Tenn., whereby the latter company is

to handle all contracts for the Harris combin-

INTERIOR VIEW HARRIS INCINERATOR.

ation incinerator and power plant. The
Nashville Bridge company has a plant fully

equipped for the manufacture and erection

of all buildings and equipment. Bids have
been entered for several cities and it is con-

templated that five or six plants will be built

during the present year.

The Harris invention has been perfected

after many exhaustive practical tests and its

efficiency both as an incinerator and as a
power plant probably excels that of any other

similiar device on the market. It is built

in units varying from 10 to 250 tons capacity

per day, generating power from 100 to 1200

horse power per unit from self-contained

water tube steam boilers. It will burn all

fumes of city refuse without smoke or odor.

That the plant will pay its operating ex-

pense and a good dividend on the investment,

is strongly stated by the inventor.

Fireproof Construction Imperative.

Prominent business men, aroused by the

discussion concerning House Bill No. '•''.

just Introduced In Congress, say that while

it is certainly time that something should

be done to put a check upon the appalling

fire waste in the United States, yet the in-

vestigation of insurance rates is far from
offering a solution of the real trouble.

One of the leading Chicago insurance

men, Louis Kohtz, Gen. Agt. Aetna Insurance

Co., discussing the subject said

:

The first effort should be made in secur-
ing the united support of all municipalities
to establish a standard building code, which
will foster genuine fire proof construction,
and which will put an end to the building of
such flimsy structures as are now a menace
to the congested districts of all our cities.

The fire loss in European countries aver-
ages only about 30 cts. per capita annually,
as against $2.50 per capita annually in this

country. There can be no other reason for
this difference than that there is something
radically wrong with our methods of con-
struction in the United States. Fully 25 per
cent, of the new buildings constructed simp-
ly replace those destroyed by fire. In this
country about one billion dollars worth of
new buildings are built annually, and build-
ings to the value of two hundred and fifty

million dollars are burned. To this must
be added the cost of fire insurance and the
cost of maintaining expensive fire de-
partments, making a total fire waste of
over five hundred million dollars. The total
fire waste annually amounts to more than
the annual production of gold, silver, copper
and petroleum in this country.

It is discouraging to note that while our
population has increased 74 per cent, in

thirty years, our fire loss has increased 134
per cent, in the same period.

Within the last few years, there has been
developed a form of construction which can
be called absolutely fire-proof, and many of
the modern business buildings, of this type.
will stand for an indefinite time as monu-
ments to the wisdom of their builders. Such
splendid buildings offer the best kind of a
fire wall and do much to prevent the spread
of fire and serious conflagrations.

Many people have an idea that fire-proof
construction is too expensive to be practical
for all kinds of buildings, but this is a most
erroneous belief, for today it is possible to

build, not only business buildings and fac-
tories of fire-proof construction at reason-
able cost, but also city and suburban resi-

dences. In fact, there is no excuse what-
ever for a building being erected of any-
thing but fire-proof construction at the pres-
ent time. The slight additional first cost is

more than made up by many savings in
maintenance and repairs, and in the longer
life of the building.
One of the greatest menaces to the pub-

lic welfare is the misrepresentation regard-
ing the fire-proof character of business build-
ings. Many so-called fire-proof structures
are nothing more than fire traps and a fire

well started in them will gut their interiors
from cellar to roof. Merely the construc-
tion of walls and partitions from fire-proof
materials does not make a fire-proof build-
ing.
Modern progress in fire-proof construction

will be fully demonstrated at the Clay Pro-
ducts Exposition, to be held at the Coliseum,
in Chicago, March 7th to 12th. All kinds
of fire-resisting and fire-protective ideas in

building construction work will be shown in

actual structures, which will be erected on
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the floor of the Coliseum, including a full

size modern fire-proof house.
This fire-proof feature of the Exposition

is so important that fire marshals from
municipalities throughout the country will

be sent to Chicago to attend the show and
the movement has the endorsement of the
National Fire Marshals' Association.

I heartily commend the plan to show the
country at large the merits of fire-proof
construction through an industrial expo-
sition, such as that to be held in the Chi-
cago Coliseum, March 7th to 12th.

Reflectors and Illuminating Specialties.

The II. W. Johns-Manville company, al-

ready known in the lighting field by reason

of their J-M Linolite system of illumination,

have acquired the sole selling agency for the

entire products of I. P. Frink, who have been

engaged in this line of work for fifty con-

secutive years.

"Frink" reflectors and fixtures need no
introduction to the lighting trade aand con-

sumers throughout the country, and this ar-

rangement means that the H. W. Johns-Man-
ville company will be in position to design

and sell lighting systems for every known
form of artificial illumination.

An engineering department will be main-
tained along very extensive lines. This de-

partment will maintain a corps of engineers

throughout the United States and Canada,
and will be equipped to place data and rec-

ommendations in the hands of all interested

in any subject pertaining to illumination.

Rapid Development of Wire-Cut-Lug: Paving
Blocks.

The latest addition to the brick manufac-
turing companies which have installed the

machinery for making Dunn's wire cut-lug

paving blocks, is the Deckman-Duty Brick
Co., of Cleveland, O. They will make the

blocks at all three of their plants, at Cleve-

land, Malvern, and Carrollton, O. The list

of plants recognizing the necessity of readi-

ness to supply the growing demand for these

blocks is growing with increasing rapidity

and apparently will end only when all the

paving brick plants have entered it.

To aid in taking care of the numerous im-

portant problems arising in the development

of the business, Mr. Dunn has secured the

services of W. T. Blackburn, formerly city

engineer of Paris, 111., and more recently

connected with the national and the Illinois

paving brick manufacturers' organizations in

an advisory capacity, as his consulting engi-

neer. The Dunn Wire-Cut-Lug Brick Co. is

located at Conneaut, O.

Good Roads Year Book.

The American Association for Highway
Improvement is preparing a Good Roads
Tear Book of about 350 pages for publica-

tion, probably in April, which will be sent

to members of the association and will be

sold to others at $1. The book will contain

much information not heretofore available

under such headings as Associations, Appro-
priations, Books, Brick Roads, Bituminous
Macadam, Bridges and Culverts, Chronology,
Convict Labor, Concrete Roads. Earth Roads,
Gravel Roads. Legislation, Macadam and
Telford Roads, Maintenance, Periodicals,
Patents, Sand Clay Roads. It will contain
lists of bonds issued and contemplated for
road purposes, of road contractors, of state
expenditures in 1911, of national and state
highway officials, of institutions having high-
wax engineering departments, of mileage of
roads and improved roads in each state, of
manufacturers of road material, vehicles and
machinery and of trade names. It will ex-
plain fully the work of the U. S. Office of
Public Roads and of the association itself.

Application for membership in the asso-
ciation or remittances for the book should
be sent to J. E. Pennybacker, Jr., secretary,
Colorado Building, Washington, D. C.

Trade Notes.

Hartford City, Ind.—Bids are requested on
March 7, at 7 p. m. for removing two old
boilers and furnishing and setting two 100-
h. p. boilers. Certified checks 2^ per cent.
J. G. Trant is city clerk.

Indianapolis, Ind.—Bids are requested on
March 11, at 10 a. m., for furnishing 210
carloads of crushed stone, for Marion
county highways and 40,000 gallons of Tar-
via binder or equal ; machines for applica-
tions to be loaned by the county. William
T. Patton, auditor of Marion county.

Schenectady, N. Y.—An appropriation of
$30,000 will be made by the city to install
water meters in residences. F. W. Bentley,
water superintendent.

Laurinburg, N. C.—Maxcy L. John de-
sires to purchase a transit for city work.

Oxford, O.—Rial T. Parrish desires to

purchase a dumpy level and Philadelphia rod.

Pittsburgh, Pa.—The rapidly increasing
demand in Pittsburgh and vicinity for the
asbestos magnesia and other products of
the H. W. Johns-Manville Co., has necessi-
tated a move from their present location in
Liberty Avenue, about Ninth Street, to

larger quarters. After January 24, 1912, the
Pittsburgh branch of the H. W. Johns-Man-
ville Co. will occupy the entire eight-story
stone, reinforced concrete and steel building
at the northeast corner of Wrood Street and
First Avenue, which has been leased by them
for a term of years.

San Antonio, Tex.—The contract between
the citv of San Antonio Texas and the San
Antonio WTater Supply Co., owned by Bel-
gian capitalists, expires in June of this year.

The city of San Antonio has engaged the
services of Alexander Potter, consulting
engineer, of New York, to make an ap-
praisement of the existing water works
plant, and prepare plans for the extension
and rehabilitation of the existing system to

make the system efficient from a fire-fight-

ing standpoint as well as adequate for do-
mestic use ; also to prepare a new contract
with the water company, suggesting a
schedule of rates at which, in his judgment,
the company should be willing to supply
water to the city for fire purposes and do-
mestic consumption. The work also in-

cludes an audit of the books of the water
company on behalf of the city. Mr. Potter
has agreed to present a complete report,

with plans, by the first day of June, 1912.

San Juan, Porto Rico.—Special. The
Commissioners of the Interior desire to ob-

tain for file and reference for the different

divisions of the department, public works

;

buildings ; irrigation, etc. ; catalogs and price

lists of machinery, tools, materials, supplies,

etc. E. S. Wheeler, assistant commissioner.
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ROADS AND PAVEMENTS.

BIDS REQUESTED.
Daytona, Pla.—March 5. Road construc-

tion as follows : 100,000 cu. yds. embank-
ment and 90,000 cu. yds. hard surface rock.
E. C. & D. M. Rogers, 447 North Beach St.,

Daytona, Pla., engineers.
Jacksonville, Fla.—March 15, 10 a. m.

Paving the Hogan road for a distance of 4
miles. Gail L. Barnard, county engineer.

Brookville, Ind.—March 5, 1 p. m. Con-
structing highway in Whitewater township.
Chas. E. Reifel, auditor.

Crawfordsville, Ind.—March 5, 10 a. m.
Constructing highways in Union and Brown
townships. Bennett B. Engle, auditor.
Crown Point, Ind.—March 6, 12 m. Con-

structing 4 gravel roads in North township.
E. A. Johnson, auditor.

Decatur, Ind.—March 4, 10 a. m. Con-
structing a macadamized road in Monroe
township. H. S. Michaud, auditor.

English, Ind.—March 4, 2 p. m. Con-
structing a pike road in Ohio township. J
Evans Jones, auditor.

Hartford City, Ind.—March 5, 2 p. m.
Constructing macadam road in Harrison
township. James Cronin, Jr., auditor.

Huntington, Ind.—March 7, 10 a. m. Con-
structing 4 highways in Warren township.
Harold Guthrie, auditor.

Indianapolis, Ind.—March 1, 10 a. m.
Grading and paving with wooden block, as-
phalt, bituminous concrete, bitulithic, or
brick, Ruckle St., from Thirtieth to Thirty-
third st. C. A. Schrader, president board of
public works.

Indianapolis, Ind.—March 1, 10 a. m.
Grading and paving Wallace st., from
Washington to New York St., with wooden
block, asphalt, bituminous concrete or brick.
C. A. Schrader, president board of public
works.

Indianapolis, Ind.—March 1, 10 a. m.
Grading and paving with wooden block,
asphalt, bituminous concrete or brick, Em-
mett St., from Alabama to Hudson st. Board
of public Wr

orks.
Lawrence, Ind.—March 5, 10 a. m. Con-

structing highway in Jackson township.
Williams S. Fagaly. auditor.

Marion, Ind.—Feb. 29, 2 p. m. Con-
structing highway on line between Waltz
and Liberty township and Richland. E. H.
Kimball, auditor Grant county.

Monticello, Ind.—-March 5, 12 m. Con-
structing a stone road in Jackson county.
A. B. Fisher, auditor.

Newport, Ind.—March 11, 10 a. m. Con-
structing a macadamized road in Vermil-
lion and Engene townships. H. T. Payne,
auditor.

Princeton, Ind.—March 6, 10 a. m. Con-
structing gravel road in Johnson township.
William C. R.oberts, auditor.

Shelbyville, Ind.—March 7, 10 a. m. Con-
structing 2 highways in Noblesville town-
ship. Frank W. Fagel, auditor.

Shoals, Ind.—March 4, 10 a. m. Con-
structing macadam road in Perry and Hal-
bert townships. John Morris, ' auditor.

Valparaiso, Ind.—March 5, 10 a. m. Con-

structing 3 roads in Porter county. B. A.
Blakly, auditor.

Vevay, Ind.—March 4, 1 p. m. Con-
structing highway in Pleasant township.
John Culbertson, auditor.

Vincennes, Ind.—March 5, 10 a. m. Con-
structing 2 gravel roads in Miami township,
macadamized road in Eel township and
gravel road in Clinton township. J. E. Wal-
lace, auditor.

Williamsport, Ind.—March 4, 1 p. m.
Constructing gravel road in Pike township.
David H. Moffett, auditor.

Williamsport, Ind.—March 4, 1 p. m.
Constructing a gravel road in line between
Pike and Steuben townships. David H. Mof-
fett auditor.
Winamac, Ind.—March 5, 12 m. Con-

structing a number of public highways. W.
C. Munchenburg, auditor.
Winchester, Ind.—March 7, 10 a. m. Im-

proving 12 public highways. Henry F.
Wood, auditor.

Petoskey, Mich.—March 1. Constructing
county road. G. W. Dickinson, clerk of Em-
met county.

Helena, Mont.—March 4. Paving con-
struction as follows: 19,000 cu. yds. grading,
94,000 sq. ft. concrete walk, 2,500 lineal feet

concrete cross-walks, 16,200 lineal feet con-
crete curb, 565 sq. yds. granite pavement.
Chas. W. Heimick, city engineer.

Yonkers, N. Y.—March 4. Grading and
improving 241st. James V. MaHony, secre-
tarv, board of contract and supplies.

Caldwell, Ohio.—March 15. Improving
the Combs road. Harry A. Smith, clerk.

Delaware, Ohio.—March 9, 1 p. m. Road
construction as follows : County Line road,

.49 mile ; the Oxford and Norton roads, .36

mile ; the Felkner road, 1.02 miles. Maca-
dam construction. Certified check $300 on
each bid. W. H. Whittier, county surveyor.

Richwood, O.—March 9, 2 p. m. Paving
portions of Ottawa st. O. Boggs, village

Steubenville, O.—March 5, 12 m. Con-
structing a retaining wall. Certified check
$100. Sherman Floyd, clerk board of Jeffer-

son county commissioners.
Salina, Pa.—March 16, 6 p. m. Con-

structing about 500 feet of brick road. Cer-
tified check $200. W. H. Wilson, Saltsburg,
Pa., engineer.

Racine, Wis.—March 9, 10 a. m. Paving
McKenzie ave., including 10,900 sq. yds. of
pavement. E. H. Connolly, city engineer.

CONTRACTS AWARDED. •

Hamilton, Ala.—Constructing road from
Hamilton to Guym, to A. F. Beardon, Birm-
ingham, Ala., $17,350.

Stockton, Cal.—Improving nine miles of
Roberts Island road with oil macadam and
for graveling and oiling a road between
Tracy and Vernalis, a distance of about 14

miles, to Cy. Moering, Jr., at $50,301 and
$51,132 respectively ; improving Mariposa
road, to F. C. Mclntyre, for $42,957.

Barnesville, Ga.—Paving a number of
streets, to J. B. McCrary, Atlanta, Ga.,
$30,000.

Lewiston, 111.—Constructing 20 blocks of
brick paving to the Fuller-Coult Construc-
tion Co., Chemical Bldg., St. Louis, Mo.
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Bloomington. Ind.—Constructing maca-
dam road in Perry township and Bean l tlos-

som towns A m. Smith. Blooming
Indiana, $1

Indianapolis, In. I.—Constructing gravel
- in Warren county, t W. ( ». Thomas,

(6,760, and i" Greenup &
ambla, Intl.. $10,80(
banon, 1ml.-— Pavinn North Meridian St.,

-

Ml
ments, to the Western Construction Co., La-

Portland ! instructing stunt* r<-»:i»l In
Richmond township, to Nlcolson <Sc Pierce,

Ddria, Ind-. $1
Rushville, Ind.—The following road con-

tracts have been awarded the John Jordan
road, to O'Connor B : the William
Leisure road. t<> J. A. Hard! S15,-
659; the J. M. Anions road, to J. B, R<
ner. $15,934; the Issac Webb road to Thurs-
ton & Steel, $4.4:'"; the Earl Beaver road.
to J. W. £ the Robert Nixon

to Nicho - ive, $16,667 : the W,
A. Mull road to T. - (14,440 :

the E. B., Louden road to Nicholson &

Corning, la—Constructing 13,869 sq. yds.
brick paving, 457 sq. yds. concrete paving,
and 11,463 lineal feet combined curb ana
grutte r to Dunnegan & Hamilton. Shenan-
doah, la. T. F. Delay, Creston, la., engi-
neer.

Eldora, la.—Constructin-r 22 blocks of
concrete pavement, to J. S. McLaughlin &
Son, of Red Oak. la.

lisville, Ky.—The following paving con-
tracts have been awarded: Aita, Sherwood
and Bonnycastle aves.. between Bardstown
road and Cherokee Park, to the Jef:
County Construction Co., $67,341 : Thirty-
fourth st., from Chestnut st to first alley
soutl - :Olia ave.. to the Louisville

alt Paving Co., $6,426 : Barbee st., from
First to Brook St.. and Rosewood ave., from

II S ft. south, and Boiling ave.,
to t! • - - - txton Co., at $8,779 and $11,-
116 respectively.

Tompkinsville, Ky.—Paving, with vitrified
brick. fou r miles of pike from Tompkins-
ville toward the Cumberland river to W.
C. Overly & Co., Joplin, Mo., $114,000.

Boston, Mass.—The following paving con-
tracts have been awarded : preparing as-
phalt pavement, to the Warren Bros. Co.,

170 : furnishing curbing,
& R. J. Lombard, Boston, Mass.

Kansas City. Mo.—Constructing pave-
ments and grading subways, to C. F. Betz,

•00.

cuse, N. V.—The following paving
contracts have been awarded : Elk st.. with
sheet asphalt and vitrified brick, to Fred J.

Baker, $11,570 : Granger St., with asphalt,
to the Warner-Quinlan Co., $1,460; con-
structing sidewalks on Onondaga ave., to
Antonio Mando, $949.

Ravenna, O.—-Constructing brick pave-
ment in Section So. 1 and 2 of the Ravenna-
Randolph road, to Morgan Bros., of Raven-
na, at $59,500 and $37,586 respectively.

Portland, Ore.—The following paving con-
tracts have been owarded : paving Alameda
park tract with gravel bitulithic, Warren

•ruction Co., $147,000; grading and lay-
ing concrete curbs and sidewalks as follows :

E. 11th st.. to Oregon Independent Paving
*2,089 ; Webster st., to Beehill Bros.,
Sumner St., to Carter Bros., $6,139.

Johnson City, Tenn.—Paving in district
number 9, to the Cleveland Trinidad Paving
Co.. $87,000.

Houston, Tex.—Paving Houston Heights
blvd. with vitrified brick, to E. J. Overly &
Co.. Joplin, Mo., $114,8 45.

Houston. Tex.—Paving the Houston Pike
blvd., to the Creosoted Wood Block Paving

<'o.. New Orleans, La., $22,349.
Paris, Tex,— Paving North Main st., to

Western Paving Co., Oklahoma Citv, Okla.,
$30, 7i-.".

North Yakima. Wash.—Paving 9 blocks
with bitulithic, to the Pacific Paving Co.,

:::.

Seattle. Wash.—Grading and curbing 22nd
ave. N., to L. H. Goerig, Seattle, for $1^

Milwaukee, Wise,— Paving Grand ave., ex-
tenslon west of the Grand avenue viaduct, t<>

R. W. Porrestal, Milwaukee, Wise, $1*2,400.

CONTEMPLATED WORK
Bentonville, Ark.—W. G. Patterson, Ridge,

Ark., has prepared plans for the construc-
tion of 25 miles of gravel macadam road. t<>

about $40,000.
Ft. Smith. Ark.—Bids will soon be asked

for paving Garrison ave. M. H. Reed, engi-
neer.

Oakland, Cal.—City engineer has been di-
rected to prepare plans for paving 14th St..

from Jackson to Oak, and for improving
Lake Shore ave., Fifth ave., and E. Twenty-
second st.

Suffield, Conn.—A $20,1 bond Issue for
road construction has been voted. E. Halla-
day, town clerk.

Washington, D. C.—An American consul
reports that a municipality in his district is

contemplating street improvement to cost
$33,000. Address Bureau of Manufacturers,
Number 8027.

Live Oak, Fla.—The paving of three
streets with brick to cost about $22,000 is

contemplated.
Atlanta, Ga.—The street and sewe r com-

mittee of the city council has outlined pav-
ing work and sewer construction for the
coming season to cost about $1,000,000.

Barnesville, Ga.—Grading and paving a
number of streets, to J. M. McCrary Com-
pany, Atlanta, Ga.

Aurora, 111.—The construction of about 5

miles of brick paving is contemplated.
Chicago, 111.—The extension, boulevarding,

parking and illuminating of Sheridan road
from Devon ave., thirty miles north, is con-
templated. Lincoln Park Comrs.

East St. Louis, 111.—Edward F. Harper,
city engineer, is preparing estimates for the
paving of State St., to cost about $800,000.

Freeport, 111.—The paving of Float, Ben-
ton and Delaware sts.. with brick, to cost
about $25,000, is contemplated.

Pana, 111.—The paving of 8 streets is con-
templated and bids will be asked about
March 5.

Rochelle, 111.—The construction of about
30,000 sq. yds. of brick pavement is c n-
templated. Aetna Engineering Bureau. 17

La Salle, St., Chicago., are engineers.
Rock Island, 111.—The paving of 6 blocks

on Second ave., with asphalt is contem-
plated. Wallace Treichler, city engineer.

Sterling, 111.—Street paving, to cost about
$40,000, is contemplated. Board of local
improvements.
Waukegan. 111.—The ronstructicn of a

new pavement in County St., at an estimated
cost of SI it. 000 is contemplated.

Indianapolis. Ind.—Tli>- paving of Park
ave., from Fall Creek blvd. to 34th St.,

Thirtieth St., from Central to College ave..

and Thirty-fourth st.. from Illinois to Cen-
tral, is contemplated. Board of public
wrorks.

Richmond. Ind.—The paving of 8 block?
on South Eighth St., with brick is contem-
plated.

Cedar Falls. la.—City council has passed
a resolution authorizing nearly five miles of
paving in the residence districts.

Clinton, la.— R. C. Hart, city engineer
has prepared plans and estimates for the
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1 1. 1 \ ii ik' Of ".Hi aw., figures being given, on
wood block, concrete, vitrified brick, and
asphalt.
Iowa Falls, la.—Tlie paving of 16 blocks

of street with concrete is contemplated.
Sheldon, la.—The city engineer has been

instructed to prepare plans for paving 22
blocks of streets.

Sioux City, la.—The paving of Jackson
st. is contemplated. A. A. Smith, mayor.

Baltimore, Md.—The. paving of street sec-
tions aggregating about eight miles is con-
templated. Estimated cost, $40,000. Pav-
ing commission.

Salisbury, Md,—A bond issue of $50,000
for street and sewer improvements will be
voted.

Alma. Mich.—A $30,000 bond issue for the
paving of Main st., lias been voted.

Bessemer, Mich.—A bond election will be
held in April for the purpose of voting $150,-
000 for road improvement, in which event
the Marenisto-Gogeit road will be con-
structed for 39 miles. Contracts will be let

in the early spring for IS, 000 yards of dirt
excavation and grading on the above road.
H. A. Harper, engineer.
Grand Rapids. Mich.—E. H. Christ, cons,

engineer is preparing plans for paving Low-
ells st with brick. A $25,000 bond issue has
been voted.

Pigeon, Mich.—A bond issue of $25,000
has been voted for stone road construction.

St. Paul, Minn.—Bids will soon be adver-
tised for repaying Fourth st.. from St. Peter
St. to Seven Corners, at an estimated cost of
$15,000.

Joplin, Mo.—Asphalt paving to cost about
$25,000 is contemplated.
Greenwood, Miss.—The construction of a

mile of paving esimated by the council to
cost about $6,000 is contemplated.
Gowanda, N. Y.—Laying 2 VL> miles of

brick pavement, is contemplated. President
board of trustees.

Schenectady, N. Y.—The construction of a
municipal paving plant to cost about $15,-
000 is contemplated.

Seneca, Falls, N. Y.—Paving construction
to cost about $20,000 is contemplated.
Warsaw, N. Y.—Brick pavement construc-

tion to the amount of $35,000 is contem-
plated.

Hendersonville, N. C.—A $2 4,000 bond is-

sue for the paving of Main St. and Gth ave.,
with asphalt has been voted.

Statesville, S. C.—A $400,000 bond issue
for highway construction, including a num-
ber of steel highway bridges, has been
voted. W. S. Fallis, county engineer.

Canton. O.—The paving of Allen st. with
vitrified blocks is contemplated.

Cleveland, O.—Plans have been prepared
for paving the following streets : E. 99th
st., 2 sections ; Adams ave., and Ostend ave.
R. E. Collins, city clerk.

Genoa, O.—Geo. Champe, of Toledo, O.,

is preparing plans for the paving of Main
st.

Tulsa. Okla.—P. C. Hughes, city engineer,
has prepared plans lor the construction of 5

blocks of brick pavement with asphalt filler

to cost about $23,000.
Bonham, Tex.—According to the plans of

city engineer Thurmond, $60,000 will be
spent this year for concrete sidewalks.

Fort Worth, Tex.—The paving of West 5th
st. has been ' ordered by the city commis-
sion.

Port Arthur, Tex.—A bond issue of $12,-
000 for sidewalk improvements has been
voted by property owners of Stillwell
Heights.

Victoria, Tex.—A $200,000 bond issue for
roads construction has been voted.

North Yakima, Wash.—The paving of Ya-
kima ave.. Turner St., .Miles ave., W.
Chestnut st.. and 7th ave., South, is con-
templated.

Neenah, Wise.—The paving of the Boule-
vard in Blast Wisconsin ave, to cost about
$60,000 is contemplated.

SEWERS.

BIDS REQUESTED.

McLeansboro, 111.—March 9, 1 p. m.
Drainage construction as follows: Number
1, 2 foot base, 1 to 1 slope and 4 feet deep,
13,600 cu. yds. ; number 2, six-foot base, 1
to 1 slope and 5 feet deep, 31,600 cu. yds.
Certified check $100 on Number 1, and $200
on Number 2. L. E. Lambert, county clerk.

Lansing, Mich.—March 4, 4 p. m. Con-
structing sewer in Herbert st., Isabel and
other streets. Certified check $2,000.
Peter F. Gray, city clerk.

Rochester, N. Y.—March 13, 11 a. m.
Sewer construction as follows: 9,300 feet
of 66-inch pipe for discharge of effluent
from disposal works into Lake Ontario,
2,300 feet in open trench and 7,000 sub-
merged and in 50 feet of water at the tim-
ber crib. Certified check $20,000. Bond
$100,000. F. X. Piper, secretary board of
contracts and supplies. #Yonkers, N. Y.—March 4. Constructing
sewer in 242nd st. James V. MaHony, sec-
retary board of contract and supplies.

Carnegie, Pa.—March 7, 7 :30 p. m. Con-
structing 15-inch storm sewer on Jane St.
Certified check 5 per cent. John B. Hiles,
chairman street committee.

St. Elmo, Tenn.—March 1, 7 p. m. Sewer
construction as follows: 14 mile pipe sewer
IS to 24 inches ; one sewage disposal plant

;

bridge across Chattanooga St., 400 lineal
feet of tunnel. H. B. Wilson, mayor.
Cushman-Fairleigh Engineering Co., 724 J.
E. Bldg., Chattanooga, Tenn., engineers.

CONTRACTS AWARDED.
Pasadena, Cal.—Constructing sewers on

El Molino ave., to R. S. Mikeevich, 2S24 7th
ave., Los Angeles, Cal.

San Francisco, Cal.—Construction section
C of the Engleside sewer to the Contra
Costa Construction Co., $60,500.

Atlanta, Ga.—The following sewer con-
tracts have been awarded: furnishing iron
castings, to the Southern Iron and Equip-
ment Co., Atlanta, Ga., $75,000; cement, to
R. O. Campbell Coal Co., Atlanta, Ga., $10,-
000 ; sewer pipe, to the Bibb Sewer Pipe Co.,
of Macon, Ga., $50,000 ; constructing -

complete, to the McCrarv Excavating Co.,
Atlanta, Ga., $100,000.

Columbus. Ind.—Constructing the M
Grove Sewer, to Lea & Everroad, Columbus,
Ind., $31', 225.

Atchison, Kas.—Constructing West Atchi-
son sewer, to Williams & Sample, Kansas
City, Mo., $22,561.
Lawrence, Kas.—The following sewer con-

tracts have been awarded: to Graeber Pros.,
3 contracts at *">.::77. and $2,129; to W. J.

Gilmore, $::.1D2; W. C. Keller, Kansas City,
Kas., $2,74S.

Seneca, Kas. — Constructing complete
sewerage system including 12 miles of pipe
line and a disposal plant, to Wm. F. Plum-
mer Co., Springfield, Mo., $62,000.

Baltimore, Md.—Constructing High I

Interceptor, to McDermott Construction Co.,
Washington, D. C, $183,156.

Minneapolis, Minn.—The following con-
tracts for sewer material have been
awarded: 1,000,000 sewer brick, to the
Wisconsin Red Pressed Brick Co., at $9.35 :

lumber, to the Northland Pine Co., $7,299 ;

2 0,000 barrels of Portland cement, to the
Xorthwestern State cement company, at

86% cents; 300,000 paving brick, to the
.\!innesota Paving Brick Company, at $16.50 :
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200 tons of sewer castings, to the American
Brake Shoe & Foundry Company, $31. TV

St Paul. Minn.—Building the St. Anth-
onv ave. sewer to Fraser i<: Danforth, 411
Hackney Bldg., St. Paul. $14,500.

Canton, O.—Constructing sanitary sewer
in Harrison ave.. to P. Christiansen, $2.14.":
constructing sewer in Cedar St., to P, A
Downs Construction Co., $62,590.
New l'hiladelphia, Ohio.—The following

r contracts have been awarded : to the
Van Meter Construction Co., Steubenville.
Ohio, sanitary sewer, $52,410 ; to Henderson
Bros., Coshocton, Ohio, storm sewer $27,-
363.

Roseburg, Ore.—Constructing sewerage
m, to J. N. Calvert, Grants Pass, Ore.,

Harrisburg, Pa.—Constructing sewers, to
the Central Construction & Supply Co.,
Harrisburg, Pa., and to Stecker Bros., Har-
risburg, Pa-

Seattle. Wash.—Constructing sewers in
North 78th st., to Johnson & Co., Seattle,
Wash., $13,031.

CONTEMPLATED WORK.
De Queen, Ark.—Dickinson & Watkins,

Little Rock, Ark., have been retained to pre-
pare plans and estimates for a sewerage sys-
tem to cost about $35,000.
Van Buren, Ark.—W. B. Bell, has pre-

pared plans and estimates for the construc-
tion of sewers in sewer district Number 3
which covers practically the entire city.

Fullerton, Cal.—Cloan and Robeson. San
Francisco, Cal., are preparing plans for the
construction of a municipal water works
system and a complete sewerage svstem.

Oakland, Cal.—An $82,000 bond "issue for
main outlet sewers in sanitary districts 1,

2. 3, and 4 has been issued.
Ordway, Colo.—The George H. .Fachman

Co., Denver, Colo., has been retained to pre-
pare plans and estimates for a complete
sewer system.

Hartford, Conn.—Plans have been sub-
mitted by city engineer Clark for a trunk
sewer in Maple ave.. to cost about $180,000.
Washington, D. C.—An American consul

reports that a municipality in his district is
planning sewerage improvements to cost
$712,000 ; sewerage connections to cost $100,-
000 ; and storm water drainage to cost $200,-
000. Address Bureau of Manufacturers,
number 8027.

Atlanta, Ga.—The street and sewer com-
mittee of the city council has outlined pav-
ing work and sewer construction for the
coming season to cost about $1,000,000.

Morrison, 111.—Civil engineer Hills, Ful-
ton, 111., has been retained to prepare plans
for a sewerage system.

Quincy, 111.—W. P. Bushnell, city engi-
neer is preparing plans for the South Quin-
cy sewer system.

Gary, Ind.—H. P. Melton, has prepared
plans for a sewerage system to cost about
$225,000.
Des Moines. la.—Bids on sewer work esti-

mated at $140,000 have been rejected. New
bids will be requested. John Budd, city
engineer.
Des Moines, la.—Plans for the construc-

tion of a sewer in the 7th ward to cost
$125,000 have been approved.

Sioux City, la—The city clerk will soon
advertise for bids for constructing a storm
water sewer in Upper Jackson st.

Tipton, Ind.—The construction of a sani-
tary sewer system is contemplated.

Jeffersonville, Ky.—The Jeffersonville
Power, Light and Water Company has made
application for a franchise for the construc-
tion of a sanitary sewerage system to be
leased to the city for $12,900 per year.

Salisbury. Md.—A bond issue of $50,000
for sewer and paving improvements will be
voted.

Lynn, Mass.—The construction of a sew-
age purification plant has been recommend-
ed by the Lynn Harbour Board, Wm. C.
Dorman, president.

Minneapolis, Minn.—The council sewer
committee has recommended the sale of

• $100,000 bonds for sewerage works.
Annabelle, Mo.—Construction of sewers in

district Number 200 is contemplated.
Fayette, Mo.—Rollins and Westover, Kan-

sis City, Mo., are preparing plans for a sew-
er system to cost $29,675.

Springfield, Mo.—Plans are being pre-
pared by Alexander Potter, and bids will
soon be asked for a new sewage disposal
plant. J. H. Langston, city clerk.

Lewiston, Mont.—Plans for the construc-
tion of a sewerage system to cost about $50,-
000, have been prepared.

Libby, Mont.—Building a main sewer, to
cost about $15,000, is contemplated.

Longport, N. J.—The installation of a sew-
age disposal plant is contemplated.

Trenton, N. J.—The construction of a sew-
age disposal plant to dispose of 100,000,000
gallons of sewage daily is contemplated.
Estimated cost $45,000. City clerk Salter.

Albion. N. T.—Chas. Engersoll has pre-
pared plans for a complete sewerage sys-
tem and disposal plant to cost about $150,-
000.

Brooklyn, N. Y.—An expenditure of $5,-
000,000 for the erection of sewage disposal
plants to take care of the surplus sewage
now flowing into Jamaica Bay, is being
urged.

Oswego, N. Y.—Olin H. Landreth has been
retained to prepare plans for a complete
sewerage system.

Schenectady, N. T.—Plans are being made
for a new sewage disposal system. W.
Thomas Wooley, city engineer.

Syracuse, N. T.—Constructing sewers in
Spencer and W. Division sts., contemplated.
Winston-Salem, N. C.—Plans for exten-

sion of sewerage system in East Winston
have been completed. J. N. Ambler, C. E.

Alliance, O.—The construction of sanitary
sewers in Vine and Perry sts., and Rock-
hill ave., is contemplated.

Hamilton, O.—Funds amounting to $14,-
000 are available for the construction of
sewers and sidewalks.
New Philadelphia, O.—G. E. Arnold has

prepared plans for a sewerage system to
cost about $100,000.

Springfield, O.—The construction of the
Maiden Lane sewerage system to cost about
$40,000 is contemplated.
Youngstown, O.—The construction of a

sewer in Ohio st. is contemplated.
Portland, Ore.—The city engineer has pre-

pared plans for the construction of 2 trunk
sewer systems to be known as the East
Stark St., sewer system number one and two.

Brackenridge, Pa.—Plans are being pre-
pared for the improvement and extension of
the sewerage system.
Ellwood City, Pa.—Plans are being pre-

pared for constructing the Fifth st. sewer.
Alex Main, boro engineer.

Harrisburg, Pa.—Samuel G. Dixon, state
commissioner of health has approved of
plans of the boroughs of Rankin and North
Braddock to construct sewers and drains
into the Monongahela river.

Meadville, Pa.—The construction of a
new sewage disposal plant is being urged.

Nazareth. Pa.—A new sewer system, to
cost $20,000 is contemplated.
Tarentum, Pa.—Finance Com. of city

council has been authorized to borrow $14,-
000 for extension of the sewer system.
Uniontown, Pa.—Samuel E. Dixon, state

commissioner of health has approved plans
for the construction of a disposal plant by
the towns of Uniontown and S. Bethlehem,
Pa.

Sioux Falls. S. D.—A $200,000 bond issue
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has been voted for installing an adequate
sewerage system.

Austin, Tex.—Plans are being prepared by
city engineer Iredell fo r a sewer on Comal
St.

Calvert, Tex.—The Fountain-Shaw Co.,
Dallas, Tex., is preparing plans tor the con-
struction of a complete sewerage system.

Midland, Tex.—A company is being or-
ganized and will be incorporated for $50,000
for the purpose of constructing a sewerage
system.

Terrell, Tex.—The city is contemplating
the purchase of a sewerage system which
is operated by a private corporation.
Rocky Mount, Va.—Installation of a sew-

erage and water works system is contem-
plated. J. L. Ludlow, of Winston-Salem,
will make surveys.

Bellingham, Wash.—W. H. North, city
engineer, has prepared estimates for a trunk
sewer to cost about $12,000.
Cashmere, Wash.—Sewer construction to

cost $17,500 is contemplated.
Barbourville, W. Va.—An $11,500 bond is-

sue for sewer improvements has been voted.

WATER WORKS.

BIDS REQUESTED.
Savannah 111.—March 5, 8 p. m.—Furn-

ishing and installing water works equipment
including boilers, pumps, cast iron pipe, and
etc. H. T. McKinney, clerk. A. T. Maltby,
803 Great Northern Bldg., Chicago.
Henderson, Ky.—March 2. Furnishing

plans for a complete filtration plant. W. I.

Thompson, mayor.
Baltimore, Md.—March 6, 11 a. m. Con-

structing masonry darn including the fol-

lowing: coffer dam. 35,000 cu. yds. rock and
earth excavation, 4,600 cu. yds. excavation
in cut-off, 38,000 cu. yds. concrete and rub-
ble concrete, 21,000 lbs. steel reinforcing,
70,000 pounds steel bridge. Certified check,
$20,000. Ezra B. Whitman, water engineer.

Cincinnati, O.—March 4, 12 m. Furnish-
ing water works pumping equipment and
125,000 gal. elevated steel water tower for
the village of Madisonville, O. Director of
public service, city hall, Cincinnati.

Cincinnati, O.—March 4, 12 m. Furnish-
ing water works pumping equipment for
plant at Carthage, O. Certified check $500.
Director of public service, city hall, Cincin-
nati, O.

Durand, Wise.—March 1. Constructing
ISO,000 gal. concrete reservoir and 16,000
feet of mains for wate r works extensions.
H. G. Gilman, Mondovi, Wise, engineer.

Burnaby, B. C, Can.—March 11, 5 p. m.
Supplying 35 miles of steel pipe from 3 to 10
inches in diameter. W. Griffith, clerk mu-
nicipal council. Cleveland & Cameron, 506
Winch Bldg., Vancouver, B. C, engineer.

CONTRACTS AWARDED.
Macon, Ga.—Furnishing 2,500 tons of cast

iron pipe, to the U. S. Cast Iron Pipe &
Foundry Co., of Chattanooga, Tenn.
Anna, 111.—Constructing a water distribut-

ing system, including 6,8S8 ft. of 8-in. cast
iron pipe ; 8,665 ft. of 6-in. cast iron pipe

;

7,995 ft. of 4-in. c. i. pipe; 43 hydrants, 25
valves and valve boxes, to T. C. Brooks &
Son, of Jackson, Mich.
New Athens, 111.—Constructing a water

works system, to the Hall Construction Co.,
East St. Louis, 111., $17,039.

Henderson, Ky.—Constructing 10 wells for
water works system, to E. S. Coudna, Madi-
sonville, Ky.

Boston, Mass.—The following water
works system and an electric light plant,
ishing cast iron pipe to the United States
Steel Cast Iron Pipe & Foundry Co., 2,900
tons at $20.95, and 25 tons of specials at
$20.95 ; furnishing 750,000 pounds number

one iron castings, and 250,000 pounds num-
ber 2 iron castings to the Roxbury Iron &
Brass Foundry Co., Roxbury, Mass.

St. Charles, Mo.—Improving water works
system, to Bull & Weberly, St. Charles, Mo.,
$20,144 ; constructing pipe line, to John
Schulz, St. Charles, Mo., $8,803.

Charlotte, N. C.—Constructing a 65,000,-
000 gallon reservoir, to Johnson, Porter and
Peck, Charlotte, N. C, $31,359 ; Gilbert C.
White, Charlotte, N. C, engineer.
Hammon, Okla.—Constructing a water

works system and an electric light plant,
to Hunter & Hunter, of Oklahoma City,
Okla., $16,943.
Porum, Okla.—Kennedy and Fleming, Ok-

lahoma City, Okla., have been awarded the
contract for the construction of a water
works and electric light plant to cost $33,-
000.

Jacksonville, Ore.—Constructing water
works system complete, to Jacobson-Bady
Co., Portland, Ore., $27,000.

Chamberlain, S. D.—Installing water
works system complete, to the Black Hawk
Construction Co., Waterloo, la., $15,945.
Johnson City, Tenn.—The following water

works contracts have been awarded : furn-
ishing pipe, to the U. S. Cast Iron Company,
Chattanooga, Tenn., $95,471; laying mains,
to F. R. Stone & Co., Oklahoma City, Okla.,
$42,215 ; constructing reservoirs to Oliver
& Hill, of Marysville Tenn., $16,177; con-
structing intake, to Flynn & Co., Chatta-
nooga, Tenn., $1,000 ; constructing manholes,
to the Central Construction Co., Lexington,
Tenn., $235.

Norfolk, Va.—Constructing about 10 miles
of pipe line including wooden and iron pipe
from 16 inches to 24 inches in size, to Perry
W. Ruth & Co., $110,000.

CONTEMPLATED WORK.
Fayetteville, Ala.—Plans are being pre-

pared for the construction of a water works
and sewerage system.

Nogales, Ariz.—The city has purchased
and is contemplating extensions to the water
works system. Purchase price, $60,000.

Argenta, Ark.—Extensive improvements
to the water works system are contemplated.

Berryville, Ark.—The Will F. Plummet
Co., of Springfield, Mo., has been retained to
prepare plans and estimates for the con-
struction of a complete water works sys-
tem.

Fullerton, Cal.—Sloan & Robeson, San
Francisco, Cal., are preparing plans for the
construction of a municipal water works
system and a complete sewerage system.

Wilmington, Del.—All bids received for
the installation of the new turbine wheels
and triplex pumps were rejected by the
water commissioners and the chief engineef
was instructed to prepare new plans and
specifications.

Preston, Idaho.—C. H. Reed, Spokane,
Wash., is preparing plans for a water works
system to cost about $60,000. E. W. Pat-
terson, city clerk.

Central City, la.—A bond issue for the
construction of a water works plant and
distribution system has been voted.

Laurel, Md.—The construction of a reser-
voir and dam to cost about $1,000,000 is

contemplated by the government.
Brookline, Mass.—Constructing water

works improvements as follows, is contem-
plated : 42-inch pipe line 8 miles in length,
2 concrete dams and 4,000 feet of tunnel.
R. N. Clark, city engineer.

St. Joseph, Mo.—Extensive improvements
at the pumping station of the water com-
pany, to cost approximately $178,000, are to

be made soon. Chas. H. Taylor, superin-
tendent.

St. Paul, Minn.—A $100,000 bond issue
for water works improvements has been
voted.
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Wolfesboro, N. II.—Chas. H. Bartlett Is

preparing plans for a water works extension
to cost about $13,000.

Colllngswood, N. J.—The construction of
a munlclpa] water works plant Is contem-
plated. A. B. Rogers, engineer.

Qeneseo, x. Y.—A $10,000 bond issue for
the construction of a concrete or steel res-
ervoir has been voted. Geo. 1:. Meeker,
superintendent of water works.

Schenectady N. V.—An appropriation of
"0 will bo made by the city to install

water meters in residences. F. YV. Bentley.
water superintendent.

Syracuse, S. v.—George H. Beebee, engi-
neer, Is preparing plans Cor water works ex-
tension.

Woleott. X. Y.—The construction of a mu-
nicipal water works system is contemplated.
C. C Hopkins, engineer, of Rochester, has
1 een engaged.

Gasi x C.—Water works extensions
to cost about $17,500 are contemplated.

Byesvllle, O.— H. L. Maddocks, 504 New-
ark Trust Bldg., Xewark, O., is preparing
plans and estimates for the construction of a
c implete water supply svstem, to cost about
s."".000.

Hubbard, O.—A $30,000 bond issue for the
installation of a water works system has
been voted.

Lisbon, O.—A resolution has been adopted
for issuing: of $10,000 in bonds for increas-
ing: the water supply. Mayor B. P. Hen-
na cy.

Senecaville. O.—II. L. Maddocks, Newark,
O.. is preparing: plans and estimates for a

water works system. •

ubenville, O.—The purchase of 6,000,-
gallon pump has been recommended by
tor of Service Gavis.

Youngstown. O.—Reservoir construction to
•cost about $900,000 is contemplated for the
coming season.

itesville, P. nn.—Alexander Potter, New
York City, has been retained to prepare

supervise the construction of a
complete water supply system.

Pittsburgti, Pa.—Extensive improvements
to the water works system have been recom-
mended by director of public service Arm-
strong:. Among: the improvements are the
following:: pumping station improvements,

pipe line extensions. $543,000 : fil-

tration plant imnrovements. $175,000; addi-
tional meters, $60,000 ; reservoir improve-

• 000.
Harlington, Tex.—A $21,500 bond issue for

water works and electric lighting plants has
b< en voted.

Franklin, Ya.—The Phowan Water and
Power Corporation has been incorporated for

"0, by E. W. Cary, W. (J. Bristow and
- phenson.

Kamloops, B. C, Can.—A $60,000 bond
for water works extension has been

Vancouver, B. C, Can.—Water works ex-
tensi $625,000 are con-
templated.

Ottawa. Can.—The citv engineer has been
directed to prepare plans and estimates for
a sand filtration system.

BRIDGES.

BIDS REQUESTED.
Washington, D. C— March 6. Furnishing:

and erecting one 100 foot sti high-
way bridge for the Shoshone project, Wyom-
ing. United E it ion Service,
Washington, D.

Jacksonville. Fla.—March 1, 10 a. m.
Furnishing an<t two wooden bri
on the Femandina road. Gail L. Barnard,
county engineer.

Salem. Ind.—March 4, 1 :30 p. m. Con-
structing one concrete bridge. Frank F.
Munkle, auditor.

Warren. Minn.-March 2, 4 p. in. Con-
structing bridges as follows: 12 corrugated
steel arched bridges; 40 corrugated steel
culverts with concrete bulkheads; 40 small
culverts without bulkheads. A. G. Lund-
gren, .Marshall county auditor. J. H. Baugh,
engineer.

Carthage, Mo.—March 7, 2 p. m. Bridge
construction as follows: Number 1, the
Purcell bridge and trestle approach : Num-
ber 2, the .Moss Springs bridge; Number 8,

the .Johnson bridge. Certified check $300.
William Kohlman, county engineer.
Delaware, Ohio.—March 11, 12 m. Con-

structing the super-structure of the Wor-
line bridge Certified check $200. W. H.
Whlttler, county surveyor.

Lisbon, Ohio.—March 4, 1 p. m. Con-
structing steel bridge Number 48 over
Cherry Fork Creek. Certified check $200.
H. B. McCamon, president board of Colum-
biana county commissioners.

Toledo, Ohio.—March 5, 10 a. m. Con-
structing complete floor system for a bridge
across the Maumee river. Certified check
$200. C. E. Stinebaugh, auditor of Wood
county. Chas. A. Sanzenbacher, auditor of
Lucas county.

Norristown, Pa.—March 12, 12 m. Re-
moving w-ooden bridge and stone pier and
constructing a steel girder highway bridge.
Certified check $1,000. Robert C. Miller,
clerk Montgomery county commissioners.

Milton, Ont., Can.—March 4, 12 m. Con-
structing 135-foot reinforced concrete arch
and 340 feet of concrete viaduct approach
on the Middle Road. Frank Barber, 57 Ade-
laide st. east, Toronto, engineer.

CONTRACTS AWARDED.
Jonesboro, Ark.—Constructing a steel

bridge across St. Francis Lake, to the Vin-
cennes Bridge Co., Vincennes, Ind.
Lake City. Ark.—Constructing steel

bridge across St. Francis Lake, to the Vin-
cennes Bridge Co., at $64,900.

Tucson, Ariz.—Constructing stone bridge,
to Griffith and Pachao, about $20,000.
Grand Junction, Colo.—Constructing a

bridge over the Grand river, to the Patter-
son Bridge Co., Denver, Colo., $67,215.

Marietta, Ga.—Constructing a bridge over
rower stree.t, to the Virginia Bridge and
Iron Company, Atlanta, Ga.

Charleston, 111.-—Constructing a bridge
across the Ryan ford, to Groggin & Com-
pany. Areola, 111.

Havanna, 111.—Repairing a bridge across
the Illinois river, to the Joliet Bridge and
Iron Co., Joliet, 111.

Newport, Ind.—Erecting two bridges in

in Vermillion county, to the Central States
Bridge Co.. Indianapolis, $22,043.
Cedar Rapids, la.—Constructing three

bridges, to the Clinton Bridge Company,
Clinton, la.. $8,250.

Coffeyville, Kan.—Constructing 32-ft.

span reinforced concrete bridge over Tur-
key creek, to X'elson Bros.
New Orleans. La.—Erecting bascule

bridge over the New Basin Canal at Hagan
avenue, to Midland Bridge Co., $22,900.

Baltimore, Md.—Constructing- steel bridge
on South Monroe st., to McClintick-Mar-
shall Construction Co., Philadelphia, Pa.,

$17,575.
St. Joseph, Mich.—Constructing a via-

at First st., to the Elkhart Bridge and
Iron Co., Elkhart, Ind.

Linneus, Mo.—Constructing: 14 steel
bridges, to the Monarch Engineering Com-
pany.

Marion. O.—Building super-structure of
the Radnor pike bridge, to Horn Engineer-
ing- & Contract Co., of Canton.

Portland, Ore.—Constructing Broadway
bridge, to the Pennsylvania Steel Co.

Philadelphia, Pa.—Constructing roadway
and bridge across Barnegat Bay, New Jer-
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>->> . from Manahawken to Long- Beach, to
the General Contracting and Engineering
Co., New York City, $75,000.
Aberdeen, S. D.—Constructing four steel

concrete bridges and repairing two steel
bridges in Brown county, to C. E. Gilbert.
Improved Corrugated Culvert Co., Aberdeen,
S. D., $12,971.
Chattanooga, Tenn.—Constructing bridges

and culverts, to J. P. Nolan & E. F. Malone.
Olympia, Wash.—Constructing sub-struc-

ture of the Lewis river bridge, near Wood-
land, to the Jalin Construction Co., of Seat-
tle, Wash., $16,565.
Olympia, Wash.—Constructing a bridge

over the Skagit river, to D. M. Stevenson,
Portland, Ore., $29,494.

Seattle, Wash.—Constructing the Patten
Bridge, to C. J. McHugh, Seattle, Wash.,
$13,310.
Woodland, Wash.—Constructing the ap-

proaches and piers for bridge across the
Lewis river, to the Jahn Construction Co.,
Seattle, Wash., $60,000.

CONTEMPLATED WORK.
Birmingham, Ala.—Plans for a viaduct

on Twentieth st. have been informally sub-
mitted to President Exum, of the commis-
sion.

Ft. Smith, Ark.—A new bridge over the
Arkansas river, connecting Ft. Smith and
Oklahoma, is contemplated.

San Diego, Cal.—Constructing bridge over
canyon at Nutmeg and Laurel sts., is con-
templated. D. K. Adams, superintendent
of streets.

Kissimee, Fla.—A $25,000 bond issue for
curbing, grading and paving has been
voted.

Danville, 111.—The state highway com-
mission is preparing plans for the construc-
tion of an 850-ft. reinforced concrete bridge.
A. N. Johnson, state highway commissioner,
Springfield, 111.

Maywood, 111.—Westcott and Ronneburg,
1107 Security building, Chicago, 111., are
preparing plans for a 200-ft. reinforced con-
crete arched bridge.

Moline, 111.—The Henry county board of
supervisors have decided to appropriate
$30,000 for the erection of a bridge across
the river at Colona.
Rock Island, 111.—The county supervisors

have appropriated $30,000 for constructing
a new bridge across the Rock river at Co-
lona.

Peru, Ind.—A $12,000 bond issue for
bridge improvements has been voted.
Sioux City, la.—The construction of a

bridge over the Missouri river is contem-
plated.

St. Joseph, Mo.—Plans and specifications
for a system of concrete viaducts in Sixth,
Mary and Monterey sts. and Mitchell ave.
have been prepared by I. V. Cochrane.

Cranford, N. J.—The erection of a $12,-
000 bridge over the Rahway river at South
ave. is contemplated.

Buffalo. N. Y.—The construction of a
bridge across the canal at Ferry st. is con-
templated.

Statesville, N. C.—A $400,000 bond issue
for highway construction, including a num-
ber of steel highway bridges, has been
voted. W. S. Fallis, county engineer.
Dayton, O.—E. C. Cummin, city engineer,

has recommended the appropriation of $10,-
000 for the proposed Keowee st. bridge.
Youngstown, O.—F. M. Lillie, city engi-

neer, has prepared plans for bridges to be
constructed in Lincoln Park.

Pittsburg, Pa.—Bids will soon be asked
for constructing a bridge on Atherton ave.,
over the P. R. R., at an estimated cost of
$100,000.
Memphis, Tenn.—A new bridge across the

Mississippi river at Memphis is contem-

plated.
Fort Worth, Tex.—A $1,600,000 bond Is-

sue for road and bridge improvements has
been issued by the county commissioners.

Petersburg, Va.—A $212,000 bond issue
for bridge construction and street improve-
ment has been voted.
Spokane, Wash.—The construction of

steel and concrete bridges to cost about
$60,000 is contemplated, for the early
spring.
Tacoma, Wash.—The construction of a

steel bridge to cost $25,000 is contemplated
by the municipal commission.

Milwaukee, Wis.—A $175,000 bond Issue
for a bridge at Buffalo st. has been voted.

STREET LIGHTING

BIDS REQUESTED.
Helena, Mont.—March 4. Furnishing 127

one-lamp ornamental lighting posts. Chas.
W. Helmick, city engineer.

Cincinnati, O.—March 4, 12 m. Furnish-
ing electric generating machinery, etc., for
the village of Madisonville, O. Director of
public service, city hall.

Pittsburg, Pa.—Feb. 19, 10 a. m. Fur-
nishing all material necessary to keep in
good condition and light the streets, boule-
vards, alleys, parks, etc., of the city of
Pittsburg for a term of five years. William
A. Magee, mayor; Joseph G. Armstrong,
director, department of public works.

CONTEMPLATED WORK.
Atlanta, Ga.—The J. B. McCrary Co. has

been called upon to give advice relative to
improving lighting conditions, including a
new electrical power plant.

Chicago, 111.—The Lincoln Park commis-
sioners contemplate extending, boulevard-
ing and illuminating Sheridan road for 30
miles north from Devon ave.

Peoria, 111.—The city clerk has been in-
structed to advertise for bids for lighting
the streets for a period of years. Lighting
extension, including ornamental lights, is
planned.

Burlington, la.—The Commercial Ex-
change is securing contracts for an orna-
mental lighting system.
Coggon, la.—A new municipal electric

light plant is contemplated.
Manson, la.—H. R. Healy, Corpus Christi,

Tex., has purchased the lighting plant.
Keokuk, la.—Plans are being prepared

for installing a curb lighting system on
Main st.

Atchison, Kan.—The construction of a
municipal light plant is contemplated. C.
P.. Walker, mayor.
Cumberland, Md.-—The construction of a

municipal lighting plant is contemplated.
Harry L. Smith, commissioner.

Fenton, Mich.—The construction of a mu-
nicipal lighting plant is contemplated.
Grand Rapids. Mich.—Definite action has

been taken and the Retail Merchants' Asso-
ciation is raising the necessary funds for
the construction of an ornamental lighting
system.
Kalamazoo. Mich.—The installation of an

ornamental lighting system is being urged.
Tarkio, Mo.—The purchase of the electric

light and water company's plant is contem-
plated.
Kearney, Neb.—The installation of a mu-

nicipal lighting system in Kearney is con-
templated. Geo. G. Ford, city clerk.

Millville, N. J.—A municipal electric
lighting plant is contemplated.

Yonkers, N. Y.—The United Business
Men's Association is agitating the question
of ornamental street lighting. Kenneth G.
MacKenzie, president.

Cincinnati, O.—The installation of a
boulevard lighting system in the downtown
district is contemplated.
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Cleveland, O.—Fred W. Ballard is pre-
paring plans for the new $2,000,000 electric
lighting plant. Contracts for the machin-
ery may be let in May. Mayor Baker.

Salem, O.—The Daily Engineering
of Alliance, O.. is preparing- plans for the
construction of an electric lighting- plant.
Younpsiown, O.—The installation of an

ornamental lighting system in Federal st.

is contemplated.
Warren. O.—The installation of an elec-

tric lighting plant for the court house and
jail is contemplated by the county author-
ities.

Porum, Okla.—Kennedy and Fleming, of
Oklahoma City, Okla., have been awarded
the contract for the construction of a water
works and electric light plant to cost $33,-
000.

Irving, Ore.—The Oregon Power Co. has
been asked to furnish electricity for street
lighting purposes.
Amity. Pa.—The installation of a street

lighting system is contemplated. Dr. W. L.
Dodd.

Conneautville, Pa.—A franchise for fur-
nishing electric lights and power has been
granted to S. C. Eckels.

Harrisburg, Pa.—A rearrangement of the
street lighting system is being urged by
the Board of Trade.
McKeesport, Pa.—The installation of

cluster lights in certain portions of the
downtown streets is being urged.
New Brighton, Pa.—The construction of

a municipal lighting plant is contemplated.
Philadelphia, Pa.—The Kensington Board

of Trade desires information concerning
an ornamental lighting system. A. B. Kee-
ley, president, 2434 Kensington ave.
Uniontown, Pa.—The installation of an

ornamental lighting system is contem-
plated. The Chamber of Commerce is in-
terested.
Beaumont, Tex.—The Beaumont Electric

Light & Power Company will construct an
ornamental lighting system on Pearl st.

San Antonio, Tex.—The San Antonio Gas
& Electric Co. will expend about $300,000
for new equipment and improvements dur-
ing 1912.
Bellingham, Wash.—The purchase and in-

stallation of cluster lights on three streets
is contemplated.
Luxemburg, Wis.—The installation of a

street lighting system to cost about $4,000
is contemplated.

FIRE APPARATUS.

BIDS REQUESTED.
Iron River, Mich.—March 7, 7 p. m. Fur-

nishing combination chemical and hose
wagon. Certified check, $75. James B.
Henley, clerk.

CONTEMPLATED WORK.
Los Angeles, Cal.—The purchase of three

motor combination pumping engines has
been recommended.
Washington, D. C.—An American consul

in a foreign country states that cities in
his district desire American fire apparatus.
Address Bureau of Manufacturers, No. 8157.
The following members of the city coun-

cil have been appointed to investigate
motor fire apparatus: J. M. Vickery, W. E.
Crawford and J. P. Edwards.

Southington, Conn.—The purchase of mo-
tor fire apparatus is contemplated.
Quitman, Ga.—A $12,000 bond issue for

fire department improvement has been
voted.

Waycrose, Ga.—H. Hengeveld, of the fire
and police committee, desires information
on automobile fire apparatus.

Salina, Kan.—The purchase of motor fire
apparatus is contemplated.

Benton, Ky.—Bids will be asked soon for
an automobile fire engine.

Middleboro, Mass.—The purchase of mo-
tor fire apparatus is contemplated. Chas.
M. Hutchison.
Rockland, Mass.—The purchase of an au-

tomobile truck is contemplated.
Wakefield, Mass.—A committee has been

appointed to investigate motor fire appa-
ratus with a view to purchase. W. E. Cade,
chief and president of committee.

Flint, Mich.—The purchase of a motor-
driven combination pump and hose wagon is

contemplated.
Rochester, Minn.—The purchase of a

triple combination automobile chemical and
fire engine to cost about $9,000 is contem-
plated.
Dunkirk, N. Y.—The purchase of an au-

tomobile combination motor chemical and
hose wagon is contemplated.
Ogdensburg, N. Y.—A $20,000 bond issue

for the construction and equipment of a
central fire station has been authorized.
Tuckahoe, N. Y.—The town of East

Chester will purchase a fire engine; esti-
mated cost, $8,000.

Scranton, Pa.—$41,000 has been appropri-
ated by the council for the purchase of new
equipment for the fire department.

Salem, Ore.—A committee has been ap-
pointed to investigate motor fire apparatus.

Saskatoon, Can.—A $94,000 bond issue for
storm sewer construction has been voted.
E. T. Clark, city engineer.
Nanaimo, B. C, Can.—The purchase of

an automobile chemical engine, hose cart,
automobile pumping engine, etc., has been
recommended.

GARBAGE DISPOSAL. STREET CLEAN-
ING AND SPRINKLING.

CONTRACTS AWARDED.
Aurora, 111.—Constructing garbage cre-

matory, to the Dixon Engineering and Con-
tracting Co., Toledo, O., $9,316.

Boston, Mass.—Disposal of the city's re-
fuse for ten years, to the Boston Develop-
ment & Sanitary Co., $1,432,000.

Boston, Mass.—Collecting and removing
ashes, etc., in the South Dorchester dis-
trict to the S. S. and A. B. Gore Corpora-
tion, Boston, Mass., $1,540; collecting and
removing ashes, etc., in North Dorchester
district to the F. S. and A. B. Gore Corpor-
ation, $2,037; collecting and removing gar-
bage in the Dorchester district, to the F. S.
and A. B. Gore Corporation, $1,881; collect-
in and removing garbage in the east Bos-
ton district, to John E. Lane, $416; collect-
ing and removing ashes, etc., in the Hyde
Park district, to Thomas Corrigan, $350;
collecting and removing ashes, etc., in the
Brighton district, to John McNamara, $990;
collecting and removing ashes in East Bos-
ton, to Antonio De Sano, $958.

CONTEMPLATED WORK.
Martins Ferry, O.—The city council is

considering the construction of an inciner-
ating plant for the disposal of garbage.
McKees Rocks, Pa.—A new garbage dis-

posal plant is contemplated. Louis F. Kel-
lerman, president council.
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Practical Road Building.*

By John N. Edy, C. K., Highway Engineer, Billings, Mont.

Sand-Clay Roads.

IN THIS and the following chapters
we will be concerned chiefly with
the construction of the several kinds

of wearing surfaces, assuming that the
drainage and foundation features have
been cared for.

All road users are familiar with the
effects of different climatic conditions
upon roads of sand and of clay. While
the former are at their best when wet
and become practically impassable dur-

ing the hot, dry months, the clay road is

in best condition in the summer and is

least serviceable in winter. For this

reason an effort has been made to so
combine these two materials that the
resulting surface will give better service
than when either is used alone. It has
been found that if the intense hardness
of the sand grains be used for wearing
purposes and the stickiness of the clay
be utilized for binding these sand grains
together, the road thus formed is hard,
smooth and resilient, and very inexpen-
sive. The sand-clay road, then, is a
combination of sand and clay in such
proportions that every grain of sand is

in contact with its neighbor, with the
air spaces or voids in the sand just filled

with a binder of clay. In order that
these conditions may be fulfilled

—

1. The sand must be clean and sharp
and preferably coarse.

2. The clay must be free from sand
and must possess the quality of binding.

It may be further noted that such a
surface may be built under either of two
conditions, namely:

1. On a sand foundation.
2. On a clay foundation.
Before explaining the different meth-

ods of construction it might be well to

emphasize the following points: The
sole object in building a sand-clay sur-

face is to improve the condition of the
road, causing it to more nearly serve the
requirements of the traffic. It is there-

fore to the advantage of the community
that the road be improved to the highest
state of perfection possible with the ma-
terials at hand. And so far as a com-
bination of sand and clay is concerned
the whole success of the improvement
depends upon the thorough mixing and
compacting of the materials in the prop-

er proportions. For this reason such
methods will be outlined that will, with
the exercise of some judgment, insure
the best immediate results.

Sand-Clay on Sand.—under this head
we may discuss two conditions: Con-
struction on deep sand and on shallow
sand. In the first case it is usually de-

sirable to cover the deep sand with a
layer of, say, 10 inches of clay, and then
place a sand-clay surface on this in the
same manner as on a clay foundation,
using a thinner surface coat. A very
satisfactory method to use on a shallow
sand foundation is as follows:

Determine the width to be improved,
say 15 feet. The road is then crowned
slightly with a road machine, and
shoulders are thrown up at the sides to

confine the clay. The clay is hauled and
spread carefully over the surface, 6 to 8

inches deep at the center and 3 to 4

inches deep at the sides. This binder is

covered with a thin layer of sand. The
whole mass is then thoroughly pulver-

ized and mixed by plowing and harrow-
ing. Note that in this case the amount
of clay used (an average depth of 4 to 6

inches of loose material) should produce

* Copyright by John N. Edy.
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a total thickness of 8 to 10 inches. The
materials having been mixed dry, they

should be wet by sprinkling and again
harrowed. If it is not possible to

sprinkle the road, the puddling may wait

until after a rain, when it should be
carefully done. After this wet mixing

the surface is shaped with a grader and
thoroughly rolled. As has been noted,

the value of the improvement depends
upon the intimate mixing, puddling and
compacting of the sand and clay.

Sand-Clay on Clay.—Under this con-

dition, after the shoulders are formed as

above, the clay is loosened to a depth

of, say, 4 inches, and all clods and lumps
broken with the harrow. Coarse, sharp

sand is then spread to an average depth

of 8 inches, spreading somewhat deeper

in the center than at the sides. This

mass is then mixed by plowing and har-

rowing, puddled, shaped and rolled.

Another method is to haul the sand
when the weather is good, distributing

it along the road and applying after a

rain, but before the road is cut into ruts.

In this manner some labor is saved, but

it is questionable if the final results are

as desirable, because of the non-uniform-

ity of the mixture. The sand might be

dumped upon deep mud and do no harm,
but this operation is more costly.

It is to be remembered that the depth

and width of improvement depends upon
the volume of traffic to be cared for.

Furthermore it will be found that the

proportions selected are not absolutely

correct, and that sand or clay must be

added along the roadway to make the

mixture uniform. In fact, the construc-

tion of a sand-clay road is rather a mat-

ter of experiment and development until

the two ingredients have been supplied

in just the proper proportions; then the

construction ceases and the maintenance
begins.
For estimating purposes it is cus-

tomary to test the sand for voids in the

following manner: Take two glasses or

other measure of equal volume. Fill one
with water and the other with the sand
to be used. Pour water from the glass

into the sand, stirring constantly, until

the water is just flush with the top of

the sand glass. By observing the water
that remains we may estimate the quan-

tity that has been removed, which is the

measure of the voids in the sand. The
percentage of voids varies with the sand
and the moisture it contains.

Any excess of clay over that required

to fill the voids in the sand is undesir-
able, and will mean the application of

more sand. On this account and be-

cause it is difficult to measure these
voids accurately and then thoroughly
mix the materials, it is desirable that
piles of suitable sand or clay be kept
along the road for use when necessary.
The maintenance of a sand-clay road

is conducted principally with the road
drag, together with the addition of such
material as may be required to keen the
surface in a uniformly good condition.

Before selecting the clay to be used a
careful investigation of all the available
pits should be made, and that clay
chosen which packs readily, and pulver-

izes slowly when dry, or softens slowly
when wet. A few simple tests will sug-

gest themselves for this determination.
A ball of clay may be placed in a glass

of water, and its behavior noted. The
longer it holds its shape the better

suited it is for the purpose. Immediate
slaking may indicate the presence of

sand, which is undesirable. Another
ball of clay placed on a glass should not
crumble readily when dry; and when
mixed with the sand in the assumed pro-

portions, should show few, if any, cracks.

It might be well to state here that

when a sand-clay road shows cracks,

these cracks must be immediately filled

with sand. This may usually be done by
using the drag. The supervisor must
understand that in this, as well as in

other highway improvement, the value
of the result depends largely upon the

exercise of judgment in adapting the
method to the conditions and upon his

patience, care and perseverance.
The crown of a sand-clay road should

be approximately the same as for earth

roads, % or 1 inch per foot. The bottom
of the side ditch must be at least 20

inches below the center of the roadway
The cost of this construction varies

with the local conditions. These roads
have been built for 10 cents to 17 cents

per square yard. It is probable that an
eight-inch, fifteen-foot surface, con-

structed as outlined above, may be built

under average conditions for one thou-

sand dollars ($1,000) per mile. These
roads are always cheaper than macadam,
and, except on a clay base where gravel

may be had easily, are cheaper than
gravel. In fact, many of the so-called

cheap gravel roads are in reality expen-

sive sand-clay roads, the gravel taking

the place of the sand.



Combined Electric Light and Water Works Plant at

St. Marys, Kansas.

By Frank C. Perkins. Buffalo. N. Y.

DURING the past year nearly forty
municipal electric lighting plants
have been installed in the state of

Kansas, where a state law has been
passed allowing the state school fund to

purchase the municipal bonds required
for the construction of these water works
and electric light stations. In the state
of Oklahoma an even greater number of
municipal electric light plants and water
works have been erected during 1909.

The accompanying illustration shows the
electrical end of a typical installation of
this type at St. Marys, Kansas, using
fuel oil in the boilers for generating the
steam and doing away entirely with the

The boilers are operated with gieat
economy in labor on account of the use
of fuel oil, which is supplied in carload
lots at 1% cents per gallon, delivered
into the city's storage tank at the sta-

tion, which has a capacity of two car-

loads of oil.

The pumping plant consists of two
horizontal compound duplex pumps, lo-

cated in a brick pump pit and connected
with the main suction pipe, which is in-

stalled in a brick tunnel connecting the
three wells, which are about 40 feet deep.
The water supply is taken from these
wells, which are away from the drain-

age of the city, west of St. Marys. Cast

ELECTRIC LIGHT AND WATER PLANT. ST. MARYS, KANSAS.
Electric Generators and Switchboard.

inconvenience and expense of handling
the coal. The electric plant consists of

two direct connected high-speed engine
generator sets with exciters belted to

pulleys on the extended shafts of the
alternators outside of the main bearings.
The electric installation is in duplicate,
the switchboard and electric generator set
being mounted in a separate room from
the pumping plant.

The street lighting of the town of St.

Marys is equipped with series tungsten
lamps which give a pure white light, in-

stead of the yellow rays of the ordinary
carbon filament lamp, and at one-third
the operating cost of the latter.

iron mains are used throughout the city

for distribution, domestic and fire pres-

sure being secured from an elevated stor-

age tank or from direct pressure. This
station is operated most economically,

giving both electric lighting service and
water service at minimum cost, on ac-

count of the combining of the service

to the greatest advantage in low first

cost of plant, and therefore reduced fixed

charges, as well as low maintenance cost

and operating expense, the same labor

being utilized for attending the lighting

and pumping installation.



Proportioning Gravel Concrete,

By Clifford Older, Springfield. 111.

THE bridge work of the Illinois High-
way Commission involves the use
of concrete under the greatest

variit} of conditions imaginable. The
quality of concrete required varies from
that necessary in massive plain con-

abutments and retaining walls to

that required for light, thin reinforced
floors for steel bridges.

The conditions under which concrete
is built vary throughout all seasons of

the year, and the location of the work
may lie in a city with ample transporta-

tion facilities, or it may be 20 miles from
a railroad with dirt roads and 10 per
cent, grades intervening.
The quality of available aggregates

may be the best of crushed limestone and
coarse river sand, or it may be gravel of

infinitely varied character. The quan-
tity needed for the work may also be any-
thing from a few cubic yards to sev-

eral hundred or even thousand cubic
yards.
Handling the construction of a large

number of concrete structures under
greatly varying conditions made it nec-

essary to devise a set of specifications

for concrete work which would provide
for concrete of satisfactory quality under
all conditions and yet be elastic enough
to permit the use of a considerable varie-

ty of aggregate.
When the bridge is located compara-

tively near a railroad station, it is fre-

quently possible to secure broken stone
and sand at a reasonable cost. Many
county highway bridges, however, are
located perhaps 5, 10 or 15 miles from a
railroad, in which case, if broken stone
and sand were required, the cost of con-

structures would be beyond the
reach of many communities.

Gravel.—The admission of gravel for

aggregate permits the economical use of

rete in practically all Illinois town-
ships, however remote from stone supply.

Gravel as nature provides it has, how-
ever, an infinitely varied mixture of

sand, pebbles and stone. Gravel as
known to local highway officials and to

most contractors may, in some cases, con-

tain stone from 3 inches in diameter
down, and in others it may be a ma-
terial all of which will pass through a

ch or even a 14-inch screen. It is

all popularly known as gravel, and the
standard mixture is 1 part of cement to

6 or 7 parts of gravel.

The abuse of gravel concrete in small
country highway work is astonishing.

One local contractor, who was building
a small bridge, insisted that a proportion
of one of cement to six of gravel meant
one sack of cement to six wheelbarrows
of gravel.

The specification adopted provides for
the use of broken stone and sand when
available by stating the number of parts
by volume of each ingredient. Screened
gravel is treated in the same way. Un-
screened gravel is also permitted under
certain conditions.
The clay or loam content is limited by

the specifications to 2 per cent, of the
sand. But few natural gravels will sat-

isfy this requirement. Larger percent-
ages are frequently allowed if the gravel
is otherwise of good quality.

To secure the necessary strength, the
cement is proportioned according to the
amount of sand contained in the gravel,

sand being defined as that part of the
gravel which will pass through a ^-inch
screen. The only requirement as to the
relative proportions of sand and stone in
the gravel is that the volume of sand
must not fall below six-tenths of the vol-

ume of stone. Any gravel, therefore,
having a sand-to-stone ratio greater than
0.6 may be used without modification, but
for gravel so used the cement-to-sand
ratio must be constant for a given class

of concrete.

This provision permits the use of prac-

tically all gravels composed of satisfac-

tory material. The resulting propor-
tions stated in the usual form may vary,
for a certain class of concrete, from 1

part cement to 2% parts sand and 4 parts
of stone to a mortar mixture of 1 part of

cement to 2y2 parts sand.
This method of proportioning is based

on the assumption that if the sand and
the stone are of satisfactory quality, and
the ratio of sand to stone is equal to, or
greater than 0.60, the strength of the
concrete will be satisfactory, providing
the ratio of cement to sand, or, in other
words, the mortar is always maintained
constant for a given class of concrete.

Specifications for broken stone and
gravel concrete require for class X
concrete 1 part cement, 2 parts sand and
ZVz parts rock broken to pieces which
will be retained on a %-inch screen and
which will pass a 1-inch ring; for class

A concrete 1 part cement, 2% parts sand
and 4 parts rock broken to pieces which
will be retained on a %-inch screen and
which will pass a 1-inch ring, and for

class B concrete 1 part cement, 3 parts

•From a paper before the Illinois Society of Engineers and Surveyors.
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sand and 5 parts rock broken to pieces

which will be retained on a %-inch
screen and which will pass a 2 %-inch
ring.

Gravel may be used in the place of

broken stone and sand for concrete if it

consists of clean, hard and sound stones,

pebbles and sand, having a reasonably
uniform gradation from the coarsest ma-
terial allowable for the work specified to

fine sand.
In proportioning gravel concrete, fre-

quent tests are made to determine the
proportion of sand to stone. For class

X and class A gravel concrete all ma-
terial which passes a %-inch screen and
passes a 1-inch screen is considered
stone. For class B gravel concrete all

material which passed a %-inch screen
is considered sand and all material which
is retained on a %-inch screen and passes

a 2%-inch screen is considered stone.

For any of the classes of concrete, should
the volume of sand so found be less than
60 per cent, of the volume of stone, suffi-

cient sand must be added to bring up the
proportion. Should the volume of sand
be more than 60 per cent, of the volume
of stone, stone must be added or suffi-

cient cement so that the volume of ce-

ment to sand shall be for class X con-

crete as 1 to 2 ; for class A concrete as
1 to 2%; and for class B concrete as 1

to 3.

Pit-run gravel is defined as a mixture
of sand and stone.

Sand is that part of pit-run gravel
which will pass through a %-inch screen.

Stone is that part of pit-run gravel
which will be retained on a %-inch screen
and which will pass through a screen of

the size indicated for the given class of

concrete.

Sometimes it is convenient to propor-
tion gravel concrete by relative volumes
of cement and total aggregate. To de-

termine this relation, first compute the
number of sacks of cement per cubic yard
of the aggregate as it is to be used in the
mixture; then the volume in cubic feet

of cement per cubic yard of aggregate
equals 0.95 of the number of sacks and
the proportion of cement to aggregate
equals 27 divided by this quantity.

It is often cheaper to resort to screen-
ing in order to obtain the stone neces-
sary to modify the gravel to the 0.60 ra-

tio than it is to add cement or purchase
broken stone.

With cement at $1 per barrel on the
ground and 30 cents as the cost of
screening 1 yard of gravel, assuming
that the gravel is free at the pit or that
it is necessary to purchase only the
amount of gravel hauled away, it will be
seen that screening is cheaper than add-
ing cement up to where proportion of

same is 0.90. With the cement on the
ground at $1.50 per barrel and screening
at 30 cents per yard; gravel being free
at the pit or the material hauled away
only being paid for, there is a very
marked saving in cost by screening up to

a proportion of sand of 0.93 over the
method of adding cement.

With cement at $1.50 per barrel, screen-
ing at 30 cents and gravel at 40 cents, all

gravel screened as well as that hauled
being paid for at this rate, it is still

cheaper to screen the gravel in order to

find stone to add than it is to add ce-

ment up to values of sand ratio of 0.85.

With cement at $1.50 and broken stone
at $2 per yard delivered at the bridge
site, the adding of broken stone is

cheaper than adding cement, cheaper
than screening if all gravel handled must
be paid for at the rate of 40 cents per
cubic yard, and is cheaper than screen-
ings alone for values of sand ratio larger
than 0.8.

A Typical Example.—An example of a
case where the method of adding cement
proved the cheapest for proportioning
follows:

A bridge located about nine miles from
the nearest railroad station required
about 350 cubic yards of class A con-
crete. Cement was delivered at the
bridge site at cost of $1.35 per barrel. At
the site of the bridge occurred a deposit
of gravel containing but a small amount
of stone, the sand, however, being of ex-

cellent quality. The gravel was had at

the cost of shoveling it into wheelbar-
rows. Broken stone at the nearest rail-

road station would have cost $1.75 per
cubic yard, and the haul on account of

the grades would have cost $4 per cubic
yard, making the cost of broken stone at
the bridge site $5.75 per cubic yard. The
gravel in the creek bed tested 0.93 sand
and 0.12 stone.

Using the gravel as it occurred in the
creek bed required the use of 2.60 bar-

rels of cement per cubic yard of concrete,

the cost at $1.35 per barrel being $3.51

per cubic yard. Had broken stone been
added, it would have been necessary to

purchase about 0.7 cubic yard per cubic
yard of concrete. This would have cost

at the bridge site $4.02. The cement nec-

essary would have been reduced to 1.2

barrels and would have cost $1.62 per
cubic yard of concrete. The cost of ce-

ment and stone per cubic yard of con-

crete would have been about $5.64. The
saving per cubic yard of concrete ef-

fected by adding cement at the rate of 1

of cement to 2% of the contained sand
amounted to $2.13. As there were 350

cubic yards used, the total saving
amounted in this case to $745. The re-

sulting concrete appears to be excellent.
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Screening was out of the question, as

to obtain the stone required would have
necessitated screening nearly 1,800 cubic
yards of gravel, and the visible supply
was much less than this.

In general the specification for gravel
concrete herein described, which has

been In use by the Illinois Highway Com-
mission for several years, has resulted in

satisfactory concrete, and made concrete
structures available in many places
where the cost would have been prohibi-
tive had a fixed ratio of sand to stone
been required in all cases.

Electric Wire Conduits at Westfield, Mass.

By Henry D. Jackson, C. I'".., Boston, Mass.

ON the 4th day of May, 1910, the

town of Westfield, Mass., at a regu-

lar town meeting, elected a com-
mittee of nine men to serve as a com-
mittee on the repaving of Elm street and
Park Square in the town of Westfield,

Mass. This committee was also author-
ized to investigate, and if deemed advisa-

ble, install an underground system by
means of which the wires of the munici-
pal plant would be put under ground.
Also to install an entire new lighting

system for the district to be repaved.
This district composed the main street

of Westfield from the river to and in-

cluding the streets around the park in

and about the centre of the town. This
required the placing underground of

three arc circuits, two lighting circuits,

and one power circuit, or the removal
of at least 16 high tension wires from
the main streets, as well as the secon-

daries and the transformers.
A careful investigation of the situation

showed that the best method was the in-

stallation of a wire house or terminal
house on the dyke at the southerly end
of the bridge across the Westfield river,

fairly close to the power station. From
this terminal house a 12-duct conduit
was carried in a southerly direction

through Elm street to the junction of

Main street. At this point it changed
from 12-duct to 8-duct up Elm street to

Court. The section down Main street

was 12-ducts and Broad street was 8-

ducts. At each street crossing, a man-
hole was located, with a section of con-

duit running down each street to a suffi-

cient distance to keep the general neat
appearance of the main street unob-
structed. At various other locations dis-

tributing boxes and conduits were locat-

ed in order to distribute the current from
the main ducts to buildings, or alley-

ways which could not be dignified by
the name of streets. At the end of each
distributing duct a junction box was lo-

cated, to enable the wires to be drawn
from the ducts to the pole conduit.

The main line of conduit has entrance
only at the manholes and terminal house.
The distributing boxes are located with
reference to the top four ducts, and have
physical contact only with these ducts.

The entire main conduit, and general
line of distributing conduit, was made
of standard section Camp tile, either 2,

4 or 6-duct, laid in concrete, and thor-

oughly protected in a 3-inch wall of con-

crete on either side, as well as on the top
and bottom. The ducts for the arc light

poles are of section round tile pipe 4

inches in diameter, as are also the ducts
in the terminal boxes to the pole con-

duit.

The manholes are all standard dimen-
sions, 5x5 square. All manholes, where
feasible, are drained to the sewer. The
distributing boxes are 30 inches square,

and of varying depths, depending upon
the number of ducts entering, the stand-

ard width being 4-ducts. The terminal
boxes, where necessary, are round, 22

inches in diameter at the bottom and 26

inches in diameter at the top, being 12

inches deep inside. Both service boxes
and manholes are provided with solid

cast-iron covers.

The specifications covering this work
were made as complete as possible in

every detail, covering all precautionary
sections usually covered in municipal
work for the protection of the town, also

for the protection of both contractor's

employes and the townspeople. The
specifications were carefully divided into

sections of various characters of work
done, each section being completely cov-

ered in its entirety with reference to the
material used and the method of using
it. The prices were obtained for each
individual item, also as regards the total

estimate of work to be done and unit

prices per foot of duct, per terminal box
or per manhole.

The contract for the installation was
let to the Safety Insulated Wire and
Cable Co., of New York, and was satis-
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CONDUIT WORK IN WESTFIELD, MASS.
Terminal House with Pole for Distributing Lines.

factorily accomplished. The terminal
house was not included in first contract.
During the time conduit was being in-

stalled, the committee investigated the
different types and methods of street
lighting at present in use; and finally

decided to use the luminous arc or mag-
netite arc for the Main street, with a few
series incandescent on the same circuit,

current for these being supplied from tub
transformer and mercury arc rectifier.

With the idea that it was good busi-
ness to make the entire system as neat
and attractive as possible, considerable
attention was paid to the type of poles,

and final decision was for the iron orna-
mental pole shown in the accompanying
photograph of Elm street after removal
of wires. These poles are set in con-
crete at frequent intervals along the
main street, park, etc. The lamps are
carried at approximately 25 feet above
the street, and with the number of
lamps installed, Westfield should have a
main street as well lighted as any city
or town in the country.
The cable installation was under a sec-

ond contract and specifications, and was
also secured by the Safety Insulated Wire
and Cable Co. This contract also in-

cluded the installation of the pole ducts,
and the setting and wiring of the arc
light poles. The specifications drawn up
for this work called for either varnished
cambric or varnished paper insulation,
alternative bids being requested. After

;i careful '^liberation of the prices sub-
mitted, it was decided that the paper
cable was for the price most satisfactory,
and paper insulation was selected. The
specifications were carefully divided into
a large number of sections, in order to

get accurate figures on not only the cost
of the various materials, but the labor
involved in its installation. In all there
were some 26 items, including furnishing
the different characters of cable, for in-

stalling the same, for making taps, all

joints being included in the installing of

the cable, for furnishing cutouts, for
furnishing and installing casting- for

connecting the conduit to the arc light

poles, for installing the various charac-
ters of service outlets, for furnishing and
installing the pole terminal fittings, such
as V V fittings and potheads, for furnish-
ing and installing hangers in the man-
holes, for furnishing and installing the
protecting listing on wire in manholes,
terminal boxes and distributing boxes,
and for furnishing the necessary trans-
formers and instruments and making the
test. These various items were carefully
covered in the specifications, both as re-

gards the quality of the material sup-
plied, work done, and method of using
material. Also all necessary clauses for
protecting the town and contractor were

CONDUIT WORK IN WESTFIELD, MASS.
Installation of Wires to Street Lamp. Transition from
Lead Cable to Rubber Covered Wire. End Bells will

be Filled with Paraffine.
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carefully inserted in accordance with the

standard form of contract used by the
town of Westfield.

The drawings In connection with these
specifications wen 1 made as complete as

possible, the location of each wire or
cable being carefully indicated in each
duct, also where the joints were to be
made, and how the cables were to be
drawn from the main line duct through
to the distributing ducts to and up the

poles. The power and light cables in the

main section through Elm street to Main
street are No. wire. The laterals are
No. 4 and No. 6. The circuit from Main
to Court street is No. 4, down Main St.

No. 2. and down Broad street No. 4. All

of this cable is standard 3,000-volt paper
insulated cable, with standard thickness
lead sheath, and was tested for 4,800

low the lower arm, the conduit is com-
posed of Orangeburg fibre. At the top of
all of these ducts is placed a V V fitting,

from which the wire is carried by a
smooth curve to a Davis pothead, which
is fastened to the lower arm, the junc-
tion to the different circuits being made
at this pothead. This construction
makes a very neat and attractive appear-
ance, and is thoroughly effective as re-

gards the protection of the cable, be-

sides allowing the ready removing of the
line from the cable by taking off the pot-

head cap at any time.
The arc cables are carried from the

conduit to a short circuit switch in the
base of the pole, at which point cable
sheath is grounded to the pole. The wir-
ing in the pole itself is composed of a
twin conductor solid No. 8 rubber-insu-

ELM STREET, WESTFIELD, MASS.
View After Installation of Conduit and Lamps and Removal of Overhead Wires.

volts for thirty minutes. All cable is of
stranded wire and single conductor.
The arc light cable is No. 6, solid,

8,000-volt, standard cable, and was tested,

for 12,800 volts for thirty minutes.
The two cables composing one side of

the two-phase circuit are pulled into the
same duct, and the two wires composing
an arc circuit are pulled in the same duct
wherever feasible. The wires when leav-

ing the terminal boxes fcr poles, are
carried through fibre or iron bends, de-

pending upon whether there is more than
one wire in the conduit or not. Where
more than one wire is used, iron pipe is

installed. WThere single wire is run, a
fibre pipe is used. The iron pipes are
carried from the terminal boxes up the
poles to a height of at least 10 feet above
the ground. From this point to just be-

lated wire, which is carried from the cut-

out switch to the cutout suspended with
the lamp.

In order to bring the wires from the
power station to the cable, a terminal
house was installed on the dyke near the
Westfield river. In this terminal house
are located the choke coils for protecting
the cable, also fuses and switches, which
will enable the cable to be cut out at any
time without affecting the rest of the
circuits. The illustrations show with
more or less distinctness the construc-
tion of the cable house and its appear-
ance after completion, with the terminal
pole from which the wires run to the
house. They also show the junction of

the lead cable to the rubber-covered
cable at the base of the arc light pole, as
well as the appearance of the streets
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after the Installation of underground
service,

The entire layout of this work—both
constructions, Including plans, specifica-

tions and form of contract—was drawn
up by Messrs. Bprague, Keyes and Jack-

son, engineers, 88 Broad street, Boston,
who also supervised and Inspected the
work at frequent Intervals. The general
construction work was supervised by the
(own engineer, Mr. Oren E5. Parks, and
his assistants.

The Meadow Boulevard to Atlantic City, N. J.

Editorial Correspondence.

NEW JERSEY has a hard surface
road which has been built upon a
foundation as treacherous and un-

stable as the material known as "quick-
sand." This road, the "Meadow Boule-
vard," connects the sand-bar island, upon
which Atlantic City is built, with the
main land; taking a course across the
salt marsh flats, where previous to that
time there had been a toll road in serv-
ice only under favorable conditions of
wind and tide

The first railroad to Atlantic City, the
Camden and Absecon, had a terminus at
the edge of the meadows, or marshes.
This was afterward extended over the
more solid portions of the flats to the
island. The railroad ties were laid with-
out ballast upon stiff sod which floated
on the mud beneath. Train schedules
were uncertain as storm tides frequently
interrupted travel for days. The increase
in weight of locomotives and the un-
certainty of operation finally caused the
railroad to build a more permanent road
bed,, bringing sand from some distance
to obtain a fill which would displace the
soft mud until sufficient bearing surface
was obtained to give the desired results.

A wagon toll road of the corduroy type
had been constructed between Pleasant-
ville and Atlantic City. This structure in
reality floated on the mud of the meadows
and occasionally the sinking of the en-

tire surface made necessary the expen-
sive hauling and placing of gravel from
the mainland. The construction of a
state road from Camden brought a great
deal of traffic to the toll road and it be-

came a paying investment, as will be un-
derstood from the fact that though the
distance was less than 4 miles a charge
of sixty cents per team for each round
trip was made. When it was proposed to

construct a state road across the marshes
a great deal of opposition was made by
the toll road interests, but the purchase
of the road for use as a right of way by a
trolley line finally disposed of this oppo-
sition.

A survey was accordingly made and a

right of way, one hundred feet in width,
was obtained and the actual construction
work was undertaken in 1903 under the
direction of Robert A. Meeker, state su-
pervisor of roads, with J. J. Anderson,
county engineer of Atlantic ' county, in
charge. The length of the roadway con-
structed was 3.58 miles.

Soundings taken along the right of way
showed that the semi-liquid mud varied
in depth from six feet to twenty-eight feet
and the surface was covered in most
places with a salt marsh grass sod vary-
ing in depth from two to four feet in
thickness. Below this was found a layer
of hard pan which in a few places was
only about four feet thick. Below this

was a seemingly bottomless stratum of
soft mud. This was particularly true at
the points where it was decided to con-
struct bridges to allow for the thorough-
fares and bays from the ocean.

Pile bents were constructed to support
the approaches to these bridges. These
piles were put down by water jet and
hammer combined. They were driven to

a depth of about thirty feet as at about
thirty-five feet all resistance to the ham-
mer ceased and the piles sank indefinitely.

After the road was definitely located,

sod banks were constructed, five feet six

inches high, twelve feet wide at the base,

and two at the top and with the growing
grass side out. The inside edges of these
banks were sixty feet apart and formed
the outer boundaries of the roadway. The
sod was taken from between the walls
as it was found that as the fill was placed
between them, the weight displaced the
mud to such an extent that in a number
of places the crust without the walls was
raised.

After the walls were finished a mixture
of sand with about 90 per cent, of water
was pumped by hydraulic dredges for a
distance of about one-half mile or more,
and discharged between the sod walls.

The sand settled and the water ran back
into the bay. As this settlement con-

tinued the mud was displaced until the
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roadway rested upon the hardpan or un-
til an equilibrium was established and
the sand, spread to an umbrella-like i

ii. formed a surface capable of sup-

porting the till and roadway. After the
till was completed to a height of

about six feet above the level of the
lows, a coat oi gravel was applied

and the roadway was leveled and given
the proper curvature. A substantial rail-

ing was erected at each side of the boule-

vard and the road was thrown open to

traffic which has continued without inter-

ruption by the tide since 1903. The
method of construction here used has
since been adopted in a number of cases
for shore road building.
The gravel which formed the top of the

roadway was of excellent quality having
sufficient clay to make a binder, causing
it to form a closely knit surface which

bined horse and automobile traffic of the
most severe t> pe.

M> nason of the cost of maintenance
due to the exceptionally heavy traffic, the
county board of freeholders of Atlantic
county decided to construct some more
permanent surface for that portion of the
boulevard adjacent to Atlantic City. Ac-
cordingly a contract was let for the re-

surfacing with Warrenite the portion near
to Atlantic City, for a distance of 0.6

mile, and the roadway was constructed
under the direction of E. D. Rightmire.
Great care was taken in the construction,

due to the width of the roadway, fifty-

eight feet, and the small crown allowed.
The accompanying photograph shows the
excellent condition of the surface at the
present time.

After the preparation of the subgrade a
six-inch rolled layer of 214-inch trap rock

MEADOW BOULEVARD ROAD, ATLANTIC CITY. N. J.

has required some maintenance each year,

but which under the exceptionally heavy
traffic has given very good service. The
Meadow Boulevard forms the only road-
way connecting the great seaside resort,

Atlantic City, with the mainland. It is

the last link in the great highway from
Philadelphia to the sea; and by reason of

the great numbers who come across the
country to Atlantic City, it carries an
automobile traffic alone of over a million
and a half vehicles each year. In addi-
tion to this class of traffic there is a great
market gardening business due to the
number of hotels, and the market stuff is

hauled in wagons which are horse drawn;
so that the road has to withstand corn-

was spread and a binder course of stone

screenings and gravel was added. Upon
this foundation was placed a two-inch
layer of Warrenite surface, which consists

of -graded stone mixed with Warren-
ite bituminous cement. This layer was
thoroughly rolled and compacted and a
flush coat was added. The addition of

stone screenings and thorough rolling

completed the roadway.
The resulting road is as hard and

smooth as a city asphalt street and
thanks to the careful supervision and at-

tention to detail there is excellent drain-

age and no pockets are afforded in the
comparatively flat surface for the reten-

tion of water.



Water Meters, Mains and Service Pipes from the

Financial Standpoint. ;:

By Willis J. Spaulding, Commissioner of Public Property, Springfield, III.

A YEAR ago next April our city

passed an ordinance requiring all

services to be metered within
two years. On March 1st last we had
about twenty-two hundred meters in use.

March 1st, this year, we had about five

thousand in use. Our daily pumpage has
been steadily decreasing, and we have
been able to supply the city from our
wells regularly for the past six months.
While we had to meet a good deal of
prejudice in the start, I think it is safe
to say that fully three-fourths of our
consumers are satisfied, and more are be-
ing converted every day. I am told that
in one large city the past season the
supply to all residences was cut off at
the curb key to save the water for fire

protection. Later the installation of

meters was begun. Had this city been
on the meter system probably this dras-
tic measure would not have been neces-
sary.

It is only necessary to make the pa-
trons understand that conservation
means in the end lower rates and better
service for them. The proposition is

simple. For example, if ten million gal-

lons are pumped through the mains, and
only five millions devoted to legitimate
use, the five millions of waste must be
added into the bills of consumers the
same as if they had used it. If those five

millions which were wasted were sold, it

is obvious that the rates could have been
reduced fifty per cent, and the water de-

partment still have received the same
gross income, less the cost of additional
mains.
One matter that should not be over-

looked with reference to the meter sys-
tem is that a meter is a machine and
will get out of order. A water system
had better not be metered at all, at
least from a revenue standpoint, if the
meters are to be installed and then al-

lowed to take care of themselves. I

think it is a serious mistake for the con-
sumer to own the meter. The water de-
partment should own, install, and take
care of them, and so keep its records that
it can know the history of every meter
from the time it was installed down to
date. Our experience is that meters sel-

dom get fast, but continually become
slow. In the past summer we started a
test of all meters which had been in

service more than two years. The test

was made at the premises. These tests

showed that about four meters out of

five were from five per cent, to ninety
per cent. slow. It should be explained,
however, that these meters had been in

for from two to twelve years. Most of

them had been in service eight or ten
years. To illustrate, we removed a

meter which had been yielding seventy-
five cents per month in revenue, and re-

placed it with an accurate one. The
revenue at this place rose to thirteen dol-

lars. Reference to the ledger showed the
registration had been gradually falling
off for several years. Of course, the con-
sumer feel greatly aggrievel and assume!
that he was being robbed, but was finally

convinced that he was wasting a great
deal of water and by a change of man-
agement cut his bill down to about four
dollars per month, which in his case,

might be considered normal. This is

only one of many similar cases. I think
it is safe to say that on all meters that
had been in more than eight years we
were losing forty per cent, in income on
the average. Tests for accuracy should
be made at regular intervals not more
than two years apart. We expect to fol-

low up the work of installing and com-
plete it this summer.

In our city, as in many others, free

water was given to various institutions
from the beginning, and these were add-
ed to from time to time, until we had a

great many such consumers. We have a
park system which is provided for by
State law. The revenue is provided for by
a special tax levy. It is no more fair for

the water department to furnish them
water free than to pay for the park po-

licemen. The water department is no
more obliged to furnish the public
schools free of charge than to pay their

Janitors. It is no more entitled to fur-

nish the cemetery with water than to pay
the grave digger. In our city we have put
these and a number of other free con-

sumers on the pay list. At one school
building when the meter was first in-

stalled the consumption was at the rate

of about seventy-five dollars per month.
This, of course, was largely due to leak-

age.

In this matter of free water there is a
question of equity which is often over-

*From a paper before the Illinois Sanitary and Water Supply Association.
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lookeil in municipal management, it is

med that a water plant should be
self-sustaining, and on this point there
is no argument. If the funds of the
water department are diverted to other
uses, it is obvious that in that
water consumers are being made an
object of special taxation indirectly

through the water rates. For instance,
suppose that the water rates were placed
high enough so that the revenue would
not only support the water plant, but
would pay the cost of maintaining the
fire department also. Then a citizen

would be taxed to support the fire de-

partment, not in proportion to the prop-
erty owned, but in proportion to the
water he used, and a substantial portion

one-half of his water bill) would
really be a charge for fire protection, and
fire protection for the whole city would
be paid for by water consumers, while
nearly one-half the people enjoy the same
protection and pay nothing. The furn-
ishing of free water is only another
method of diverting the funds of the
water department away from their
proper channel, and to that extent an un-
fair burden is being placed upon those
who pay for water. On account of its

importance from a sanitary standpoint,
we can not fail to see the urgency for
promoting the general use of a public
water supply, and the most certain way
to do this is by making it as cheap as
possible. A city cannot be made beauti-
ful or sanitary until every working man
can enjoy the advantages of city water.
In our city only a little more than half
cf the residents are water takers, and
one of our problems is to increase the
number.
The matter of water rates, however, is

of no greater importance than the neces-
sity of making the service easily availa-
ble. That is to say, the distributing
main must be accessible to the prospect-
ive consumer, and the installing of the
service pipe should be made as easy and
inexpensive as possible. Home builders
can not take city water if there is no
main within reach. At the same time
any water department can easily bank-
rupt itself by draining its resources for
water main extensions from which there
is insufficient revenue. One of the prob-
lems now before our water department is

the question of how best to provide reve-
nue for extensions. In the past we have
been meeting this expense from the
revenues. In a prosperous and growing
city the cost of water pipe extensions
commonly amounts to about twenty-five
per cent, of the gross income.
There are three ways in which this

expense may be met: from water reve-
nues, by bond issues, or by a special as-

sessment against the frontage. In the

first instance water consumers foot the
bill directly; in the second it becomes a
permanent interest bearing obligation
against water patrons. By either of these
two methods it must be provided for in

the rates. By the third method it is

paid once for all by the owners of the
property benefited, and in that case the
rates for water could be reduced approxi-
mately twenty-five per cent., and at the
same time leave the department the same
net income. In the past two years we
have had some large additions laid out in

the residence part of the city. These ad-
ditions were not available as home sites

without city water. Since there were no
consumers immediately to be had the
water department refused to make exten-
sions. The owners of the additions con-
cluded to lay the mains at their own ex-

pense, and the argument to justify the
expenditure was as follows: Investment
for water pipe in front of these lots

would amount to about $14.00 for each
forty-foot lot; for the expenditure of

$14.00 on the lot its value was enhanced
at least double that amount, so that as a

matter of fact the investment in water
pipe paid a profit of one hundred per
cent, to the owner of the frontage. As
the lots were sold the real estate dealer
received the money he had invested in

the pipe, together with one hundred per
cent, profit on it, so that the water de-

partment surely could not be said to be
in debt to him. Therefore, no refund
was made. Now under the old method
of paying for the water pipe from the
water revenue the lot owners would have
collected the value of the water pipe
from the home builder just the same.
The home builder who improved the lot

by putting a house on it would probably
proceed to pay for the water pipe in his
water rates as soon as he had become a
water consumer, notwithstanding that he
had already paid for the pipe twice over
when he bought his lot. This would
seem to be a ridiculous inconsistency
which penalizes the home builder in

favor of the lot owner, and at least in

the case of municipal ownership could
just as well be avoided. The cost of

sewers and of pavements is acknowl-
edged as a legitimate charge against the
frontage and is paid for accordingly. The
value of a water main in front of a lot

is much more certain and tangible than
sewers or pavement, because there is

scarcely any business or purpose for

which the lot could be used that water
would not be necessary or desirable. It

is like bringing an ever-flowing spring,

and flowing under pressure, within reach
of the lot. and though a resident may
use no water at all the fire protection
means an annual saving in insurance. It

is perfectly natural that a real estate
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owner Should capitalize the value of a
water main and charge it to the home
builder who buys the lot, just as he
would charge for a sewer, s pavement, or
a boulevard. Therefore, what is more
logical or fair than to require him to

pay for the main in the beginning, since
he gets the money back with perhaps one
hundred per cent profit?

Charging water pipe to the frontage is

not new in this state, and is quite gen-
eral in Minnesota, but there they have a
method of spreading the cost over a
period of ten years, collecting the amount
with the regular tax assessment, which
makes the annual charge so small that it

is scarcely noticed and makes the collec-

tion in a very inexpensive way.
The advantages to a city of some such

method are far reaching. Under such a
plan water pipe would be extended in all

directions as new additions were laid

out, instead of being held back until such
time as there are enough consumers to
make the extension profitable, thus
avoiding the unfortunate necessity of

compelling many home builders to pro-
vide themselves a well and outhouse on
their lot. Finally when the main is ex-

tended, often a large number of residents
have become settled and satisfied, and
will not put in the service. Many per-
sons in planning a new house will put in

city water but the same persons would

not rearrange an old bouse. This method
accomplishes three things of viial Im-
portance: first, it makes the water avail-
able to those who want to use it; second,
it reduces the cost of water in two ways,
namely, by relieving the water depart-
ment of the cost of extensions, and by
greatly increasing the number of pa-
trons; third, and above all, it is the most
equitable plan yet devised.
A weak feature commonly found in the

administration of public water works is
that the installing of service pipes is
done by the plumbers. In our city it has
cost from thirty-five to fifty dollars to
install a service pipe. This is about
double what it would be if the depart-
ment did the work at actual cost. A
water plant should expect to earn its
revenues from the sale of water, and
should therefore be interested in making
it as easy as possible for citizens to ob-
tain the service. With that idea in mind
our city council introduced an ordinance
providing that all services shall be in-

stalled by the water department at cost,

and by this means we are enabled to
make a uniform charge which applies to
both the long and short services alike
so that the resident who happens to be
on the long side of the street will have
to pay no more than if he were on the
short side.

Sewage Sludge Disposal.

By I. Batley, Late Superintendent of Sewage Works, Bradford, England.

THE disposal of sewage sludge in

England is a problem which is

now having serious attention by
city engineers and others in charge
of municipal sanitary arrangements. The
writer's intention in this article is to give
an outline of the methods adopted at vari-

ous works in experiments made to dispose
of sewage sludge economically. At the
works at Frizinghall, which treat the
sewage of the city of Bradford, the raw
sewage is of a very complex nature, ow-
ing to the large quantity of waste water
which comes from the various industries,
comprising wool combing, dyeing, brew-
ing and a host of other trades.
The dry weather flow is about 15,000,-

000 gallons daily. This passes over a
series of tanks which collect all the
heavy matter, and then through revolv-
ing screens, which collect all the waste
paper, wrater closet refuse, etc. Sul-
phuric acid is then added in just suffi-

cient quantity to "crack" the water,
which passes over a series of fifteen pre-

cipitation tanks. The sludge with the
grease in combination falls to the bot-
tom and when the tank is full the water
course is turned.
The resultant sludge, containing about

80 per cent, water, is then run by grav-
ity into a large ram, where it is then
pumped Tip into the presses, the grease
and water running away all the time.
The cake, when it leaves the presses,

contains about 30 per cent, moisture, and
15 per cent, grease left in. The calorific
value compared with coal used on the
works is about half. A number of ex-
periments have been made to effectively
deal with the quantity of cake made
(about 40 tons per 24 hours), a few of
which will be of interesting description.
At one time the cake was crushed into
small pieces and fed into, a series of
eight D-shaped retorts, heated under-
neath by a generating furnace. Super-
heated steam was blown through the
cake as it was scraped slowly on by a
chain belt with iron scrapers attached.
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The fatty matter passed off at the top

and was drawn through condensers and
afterwards refined. The grease was of

poor quality, owing to the quantity of

tarry matters that also came over with

it. The plant itself was not a success.

Depreciation and repairs were expensive

Items, and eventually it was thrown on
the junk heap.

Successfully to burn the cake, also to

avoid using as much coal, with which it

had to be mixed before burning, it was
decided to gasify it in a twin gas pro-

ducer and use the gas for firing a water
tube boiler, with the ultimate idea of

also recovering the nitrogen as ammonia.
Although the scheme had merits, the

difficulties were numerous. Chief amongst
these was the ash, which clung to the

corners of the brickwork lining of the
producer and gradually built up until it

formed a solid mass in the chambers.
The gas was of good value and was ig-

nited under the boiler for generating
steam. As the control over the gases
was not effective, the pressure in the
boiler was very erratic and could not be
relied upon to supply the works with
steam with regularity.

This plant was also passed as of no
further use, but not before it was thor-

oughly demonstrated that it would not
be of practical use.

The water tube boiler was then fitted

with a chain-grate stoker. Sewage cake
in proportion to coal was burnt here.,

three tons of cake to four tons of coal
being used. This was fairly satisfac-

tory, nevertheless the question of burn-
ing all pressed cake and no coal was
never lost sight of, and to this end, with
a view to removing the remaining
moisture in the cake, a large rotary dry-
ing machine of American make was in-

stalled. This machine did its work well.
The wet cake, partly crushed, was fed in
at one end and left at the other in fine
dry powder. A trial run in burning the
powder on the chain-grate stoker which
had been installed was sufficient to
prove that there was no advantage in
burning it, as the fine powder formed
one solid mass of clinker, entirely pre-
venting any air coming through the
grate to oxidize the combustible prod-
ucts.

All this time a small quantity of the
cake had been disposed of as a fertilizer
base, about $1.50 per ton being obtained
for it. when sent out in powder form.
This demand grew to large proportions
and the rotary drying machine, which
turned out about 30 tons of dry product
every 24 hours, was kept hard at work to
keep up with the demand. The price of
the dry powder was also gradually in-
creased until $2.50 was obtained for it.

The demand of course varies, but in the

spring large quantities are sent away.
The powder shows on analysis 2 to 2.5

per cent, ammonia.
At Leeds a small experimental plant

has been erected for recovery of the am-
monia from the pressed sewage cake.

This plant was not at work when I saw
it. .Mr. Hart, the sewage engineer, spoke
highly of it as far as his results had gone,
and it certainly has merits. The previ-

ously dried sewage cake is fed into an
iron retort at the top, which is built in

a brick chamber leaving an annular space
between the inner wall of furnace and
outer shell of retort for heating purposes.
Connected to this space is a small gas
producer. The producer is started up
and charged with ordinary coke and the
gas ignited under the retort, which, when
sufficiently heated drives off all combusti-
ble products from the sewage cake, leav-

ing a fine ash at the bottom of retort. The
gases are led from top of retort through a
condenser, the ammoniacal liquors and a
small portion of oil separates out, the
combustible gas is led into the bottom of

retort which serves in place of the gas
producer, making the plant nearly self-

supporting. The producer is used only
when starting up the plant. No figures

as to cost of production were yet availa-

ble, but it appears to be an idea with vast
possibilities.

At Tadcaster, a brewery town, in York-
shire, of about 3,000 population, a rotary
dryer is at present being installed of

similar make to the one at Bradford. The
sewage, which is chiefly composed of

brewery waste, is treated with lime.

About 300 tons of 90 per cent, sludge is

made weekly. It is proposed to dry this

by pumping it direct into a dehydrator,
which will reduce it to 75 or 80 per cent,

moisture, and then run directly into the
dryer. The cost per ton for drying, in-

cluding labor, fuel, capital outlay, etc., on
plant, will be about $2.00 per ton of dry
product, and as there is a good market
for it at $5.00 per ton, sewage, instead
of being drug, will prove of good value
and a profitable industry as well.

At Huddersfield the sewage is pumped
from the sedimentation tanks into some
natural reservoir near, no efforts having
yet been made to deal with it. Most
towns press the sludge, the cake having
50 to 70 per cent, moisture left in. This
is given away to farmers free for remov-
ing, sometimes 12 to 18 cents per ton also

with it, depending on the location of

the works and the manurial value of the

sewage. Low lying land is also filled up,

this being the method generally adopted.
Manchester, Salford, Glasgow, and

other cities within easy reach of the coast

take the sewage sludge out to sea in

boats. This also applies to some portion
of the sewage of Dublin, Ireland. Near
to the Dublin works, Fertilizers, Ltd., a
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company formed to work the patent of

Mr. A. Dickson for treating sewage
Bludge, are operating. The process con-
sists of adding a certain amount of waste
brewer: > . ;ist to the sewage sludge, fer-

mentation taking place, the organic mat-
ter rising to the top and the heavy mat-
ter falling to the bottom. The organic
sewage is dried and sells readily at $12.00
per ton. When I was at the works in

May last, orders for over 1,000 tons were
already booked. The cost of production is

about $3.00 per ton, therefore, if the pro-

cess works satisfactorily, the stockholders
in the company will be well rewarded.
The analysis of the dried manure is as

high as 3 per cent, nitrogen. It yet re-

mains to be seen as to the merits of it as
a fertilizer. One obstacle in the way of

the process being generally adopted would
be the difficulty of obtaining the spent
yeast in sufficient quantities. Only a
small percentage is used however, and it

was later found out that by leaving a
small portion of the fermented sludge in

the bottom of tanks it would start the
fresh sludge.
. At Norwich a separate company is also

being formed to take the sludge for treat-

ment after leaving the precipitation

tanks. This sewage is very rich in nitro-

gen, and also contains about 30 per cent.

oil when in the dry state. It is proposed
to recover this, and dispose of the resi-

due for fertilizer. As this plant is more
of an experimental scheme and has not
yet been demonstrated no definite opinion
can be given at this point.

At Warrington, Lane, the town is more
on the pail system. The contents are col-

lected, which contain 90 per cent, water.
This is evaporated down to 60 per cent, in

vacuum pans and then run into steam
jacketed dryers to dry into powder form.
The output is about 20 tons weekly. It

is bagged up, and sold as "poudrette,"
$20 a ton being obtained for it.

Oldham, Lancashire, is at present
erecting a plant, value $50,000, for recov-

ering the grease, and making a dry pro-

duct at the same time which will be sold

as a fertilizer. The grease is sold to dis-

tillers, olein, stearine, and pitch being ob-

tained from it. Similar attempts with
plants of this kind have been made. Need-
less to say they have not yet proved suc-

cessful.

Great strides are now being made in re-

gards to the question of sewage sludge
disposal. No general method can be
adopted in dealing with it, as each case
varies according to the different indus-
tries carried on.

Residential Sewage Disposal Plants.

*

By R. Winthrop Pratt, Chief Engineer of State Board of Health, Columbus, Ohio.

ALTHOUGH a privy vault or cess-

pool might be in general classed
as a residence sewage disposal

plant, yet the true definition of such a
plant would include only a scientifically

designed apparatus capable of purifying

or disposing of the sewage in a definite,

sanitary and controllable manner.
The two chief principles upon which

depends the successful operation of a

house sewage disposal plant are:

First. The clarification of the sewage
by causing the solid matter to settle to

the bottom of a tank and there become
partially liquefied, and by causing the
grease and light suspended matter to

rise to the top in the form of scum; and,

Second. The disposal of the clarified

liquid either (a) in a specially prepared
filter; (b) over the . surface of the
ground; or (c) into the soil beneath the
surface.

The process depends, aside from its

mechanical workings, upon bacterial ac-

tion; and without attempting to enter
into a bacteriological discussion, it may
be of interest to mention that the essen-

tial bacteria are of two general classes.

The first class of bacteria inhabit the
tank and perform the function of par-

tially changing the solid matter into
liquids and gases. They are known as
anaerobic (those working without oxy-
gen) and facultative (those working
either with or without oxygen). The bac-
teria are assisted in their work by
worms and other animal organisms.
The second, or the aerobic, class of

bacteria inhabit the filter or the ground
used for the final purification of the clar-

ified sewage. The function of this class

is to transform the organic matter of the
sewage into harmless and odorless
mineral matter, thus causing or tending
to cause the disappearance of the dan-
gerous germs of the original sewage.
A plant designed according to the

above mentioned principles may be de-

scribed somewhat as follows: The out-

flowing sewage from the house is deliv-

ered into a settling basin of sufficient

size and of suitable design to afford op-

portunity for the sedimentation of the
solid matter and the rise of the grease.

From a paper before a conference of boards of health.
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RESIDENTIAL SEWAGE DISPOSAL PLANT.
1. Vertical Section and Plan Showing Settling or

Septic Tank and Dosing Chamber.

This basin or tank contains a constant

volume which approximately should

equal one or two days' flow of sewage.

The inlets and outlets should be so ar-

ranged that neither the scum at the top

nor the sludge at the bottom is disturbed

as the sewage passes through it. The
matter deposited in the bottom of the

tank becomes partially reduced and
passes away in the form of liquid or

gas. There will be, however, a certain

accumulation which must be cleaned out

occasionally, probably not oftener than
once a year. The tank should be venti-

lated through the main soil pipe of the

house in the same way in which modern
sanitary sewer systems are ventilated.

The "clarified liquid overflowing from
this tank passes into a second one adja-

cent thereto, called the dosing tank.

Herein is placed an automatic siphon or

other controlling device which holds

: the flow until the sewage has
reached a certain depth, at which time

the entire contents of the dosing tank

are discharged very rapidly. The dis-

charge completed, the apparatus auto-

matically prevents further outflow until

the tank becomes again full. This tank

serves to apply the sewage to the filter,

sub-surface disposal system, or other

means for final purification, to which the

capacity or "dose" must bear a certain

relation in order that the sewage be

properly distributed.

Such distribution is essential for the

reason that, if the sewage is allowed to

pass on to the filter or into the "ab-

sorption system" in the same irregular

way that it leaves the house, the filter-

ing material will be constantly saturated
in places and hence become clogged and
foul. In other words, the filtering ma-
tt rial must be kept clean by allowing
the air to frequently penetrate it. (See
Fig. 1.)

The disposal of the clarified sewage
by open filters and by broad irrigation

is identical in principle with the corres-

ponding methods for city plants and
need not be described here. Of course,
these can be used only where ample land
is available; and they are not suitable

for built-up districts, but rather for iso-

lated houses. In any case these methods
involve exposing the unpurified sewage
to the air and are, therefore, less desir-

able than a sub-surface system. If, how-
ever, one wishes to construct a filter

bed in a concrete chamber beneath the
ground, this can be satisfactorily done,

though somewhat expensive, in close

proximity to residences. (See Fig. 2.)

RESIDENTIAL SEWAGE DISPOSAL PLANT.
2. Vertical Section and Plan of Intermittent

Sand Filter Underground.
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The Bub-surface disposal system is

composed of lines of three, tour or six-

inch agricultural drain tile or vitrified

pipe with open joints, laid level or near-

ly so, within one or two feet of the sur-

face of the ground. These are called

absorption or distribution pipes. Their
total length is determined primarily by
the porosity of the soil in which they are
placed and varies for a family of five or
six, from 100 to 600 feet. In clayey
soils it is necessary to thoroughly under-
drawn the land at a depth of three or
four feet in order to render the soil dry
enough to absorb the sewage, and in ad-

dition it is desirable to surround the tile

with gravel, cinders or porous material.

There should be, of course, no oppor-
tunity for sewage to pass directly from
the absorption pipe into any of the un-

derdrains. As mentioned above, the

cubical contents of the absorption sys-

tem should have a certain relation to

there is no opportunity for the median
leal breaking up of the larger suspended
particles as is the case when sewage
flows for miles in a city sewer. Then
there are extreme fluctuations in the
rate of flow in the case of the single
house, as compared to the more regular
discharge from a municipality. For in-

stance, there is rarely any flow during
the night, and the flow during the day
comes in sudden rushes.

The small actual size of a house sew-
age tank, although it may be large from
the standpoint of "hours of storage,"

may permit a sudden inrush of sewage
to stir up the entire contents, thus car-

rying out some solid matter and causing
the filters or the sub-surface system to

clog. The above mentioned facts show
the necessity of designing both tanks
and finishing treatment on a more liberal

per capita basis than is required with
municipal plants.

Underdrawn

T(" Absorption pipe

RESIDENTIAL SEWAGE DISPOSAL PLANT.
3. Plan and Section of Sub-surface Absorption System and Under-drains to Remove Ground Water

the dosing tank in order that the sew-
age may be properly distributed. It is

often convenient, furthermore, to divide

the system into two or three portions in

order that the flow may be changed from
one to the other every few weeks.
There will doubtless be a certain ac-

cumulation of finely divided solid mat-
ter in the tile which may make neces-
sary their relaying after a period of

years. This, however, is a matter of

small importance. The system can be
placed at any convenient point and is

often installed underneath the lawn or
vegetable garden without in any way
showing evidences of its existence, ex-

cept by assisting in the growth of vege-
tation. (See Fig. 3.)

While the general principles of the de-

sign of municipal sewage purification

plants apply also to residential plants,

yet there are several practical differ-

ences which should be borne in mind.
In the first place the sewage from in-

dividual houses is- extremely fresh and

Finally, residential plants are intend-

ed to be more automatic than municipal
plants, and rarely receive regular atten-

tion, and they must, of necessity, be lo-

cated much nearer to dwellings than
city plants. It is necessary, therefore,

to exercise much more care in design in

order that no work need be done on the

plant oftener than once a year, although
it should be inspected every few months.
Also the design should be such that the

plant will create no odors even though
within a few feet of a residence.

Relative to the cost of building an
efficient residential sewage disposal

plant for a family of five or six, this will

vary greatly according to the local cost

of material and labor and the character

of the ground in which it is to be placed.

The usual tanks with sub-surface absorp-

tion system should be built in porous

ground for $100 to $150; and in clay soil

for $250 to $300. A plant including a

covered sand filter may cost $500.



Wood Block Pavements from Construction Standpoint.

By Day I. Okes, The Kettle River Co., Minneapolis, Minn.

I
AM PRESENTING to the society a
lew observations made on the con-
struction of creosoted block pave-

ments noted from results of the material
in place.

The foundation to be used under creo-

soted block pavements depends upon the
sub-soil and the traffic strains to which
the pavement is subjected. If there is

good drainage of sub-soil, that is, if it is

sandy or contains gravel, no provision
needs to be made to allow for the effect

of frost or heaving of the foundation. If

the sub-soil is clay, or practically imper-
vious to water, either sub-drainage has
to be provided or an additional depth of

concrete.
The effect of traffic on the depth of

the concrete is proportional to the
ht of the loads carried by the pave-

ment surface. The strain on the founda-
tion concrete is indirect compression,
and the strength of the concrete mixture
under compression determines the depth
of foundation from this standpoint.
On almost all pavements it is neces-

sary during the life of same to make
openings or cuts for underground work
or repairs. Unless this work is replaced
in first-class shape there always results
a deterioration of the pavement on the
surface. In order, after cuts are made,
to provide as strong a foundation as
originally laid, it is advisable to rein-

force over cuts or openings by an extra
thickness of concrete or by steel rein-

forcements. Inasmuch as it is generally
impossible to get the sub-soil in a trench
replaced to its final compression the con-
crete foundation over the trench or cut
would necessarily have no support in

case the sub-soil took a shrinkage after
the concrete was replaced. This would
put the concrete foundation over the
trench in tension, and the necessity of
steel reinforcement is apparent.
As the success of a creosoted block

street is dependent upon a continuous
smooth surface, it is essential that the
concrete foundation surface have as near
the contour of the final pavement surface
as possible. Where gravel concrete is

used it is advisable to have the con-
crete foundation surface made by draw-
ing a template over same. Where stone
concrete foundation is used a template
curve ought to be worked, too.

The cushion upon which concrete
blocks are laid should never exceed 1
inch, and it should be less, either % or
J
2 inch, where concrete is templated to
an even surface; in fact, the use of the

sand cushion under creosoted block
streets is essential only in order to ob-
tain a smooth wearing surface of creo-
soted block pavement.
Sand is now generally designated for

the cushion material. Where there is

vibration of pavement, as between car
tracks, it is most advisable to use a mor-
tar cushion. The manner of placing this
cushion is to mix the sand and cement
in proper proportions, dry, and pull same
with template in a similar manner to
pulling the sand cushion. The blocks
are then placed and rolled to the final

surface contour, then the pavement sur-

face is flushed with water in order to
dampen the mortar cushion, and leave
same set up. After pavement becomes
dry the filler can be applied.

It is my opinion that where the sand
filler is now used with a creosoted block
pavement under heavy traffic, the mortar
cushion, such as above, would be very
desirable in its place, inasmuch as the
set in this mortar cushion would prevent
any washing due to water leaking
through the interstices of the blocks, and
would also prevent any displacement of
the block surface due to the pushing
away or flowing of cushion, and the con-
sequent rutting of the blocks under
heavy loads.

The objection, of course, to this mor-
tar cushion is the time necessary to
wait for set before pavement can be
used. However, it has the advantage of
making possible the use of the sand
filler on lighter traffic streets, inasmuch
as it provides against the washing away
of the cushion during the ironing out of
the pavement and the sealing of the
joints, and we who are somewhat famil-
iar with the present creosote block con-
struction know it is most advisable to do
away with the kind of a bituminous filler

which becomes sticky in hot weather.
This question of the kind of material

to be used for the cushion and the kind
of material to be used as a filler between
the blocks, and the essential necessity of
having a creosoted wood block pavement
perfectly smooth under the various traf-

fic and weather conditions brings us di-

rectly to the problem of the expansion
of creosoted blocks and the necessity
of providing against such expansion in
order that the material will lay continu-
ously as it is originally placed. On these
premises we have two methods of meet-
ing the problem of obtaining a practi-

cally smooth, continuous and permanent
surface: First, to produce a block of

*A paper before the Wood Preservers' Association.
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the kind of wood and the kind of oil, and
with the required impregnation to allow
a minimum percentage of absorption of

moisture under conditions where the
water or moisture surround entirely the
creosoted block, or else to provide by
construction a sealing of the creosoted
blocks on the bottom by a mortar cush-
ion, and on the four sides by means of
a bituminous filler.

I do not wish to enter into the discus-
sion of a satisfactory oil or treatment to
be used for creosoted wood block paving,
but I take up the problem from a con-
tractor's standpoint. We are familiar,

though, in a general way with the
trouble that has been experienced dur-
ing the use of a heavy or, as it is called,

a "waterproofing" oil by the bleeding of
the blocks. It is sometimes contended
that this bleeding is due to the manner
of treatment and to the action of the
blocks expanding in the street. How-
ever, when the use of a lighter oil under
1.10 sp. gr. was prevalent, it is a fact
that we did not experience trouble with
the oil exuding and staying on top of the
pavement, so that if we would use a
straight run creosote oil and by our con-
struction provide against absorption of
moisture, and therefore against expan-
sion by the use of a dry mortar cushion
and a bituminous filler which would not
cut back by the oil from the blocks or

would not soften and run in the hot
weather—that is to say, if an asphaltic
base bituminous filler were used, we
would have a minimum amount of ex-

pansion and movement of the blocks in

the street, and therefore would provide
a pavement which, if laid smooth, the
original contour would remain in such
condition under traffic and weather con-
ditions.

As to the laying of creosoted blocks,
it is now practically conceded by watch-
ing the action of same that it is neces-
sary to place the blocks at an angle of

45 to 67% degrees with the curb to pro-

vide against the wearing of the joints by
the calks of the horses' shoes and also

to get the action of any expansion of the
blocks as n°ar directly against the curb
as possible.

There are many special problems of
construction that arise in the laying of

creosoted block pavement, those of prop-
erly caring for surface water, construc-
tion around manholes and intakes and
street car work being the principal ones.

As creosoted blocks are comparatively
a high first cost pavement, it is essential

that the proper study and care be given
to the design, methods and workman-
ship, so that the resultant economv dur
to the long life of properly constructed
creosoted block pavement will be at-

tained.

Bitucrete Pavement.

By A. E. Schutte, Cambridge, Mass.

THE automobile and the astonishing
demands its increasing use are
making upon the paving engineer

have rapidly come upon us, still there

has been time at least to dispel two il-

lusions which beset us at first. One of

these was the insistent cry of the motor
enthusiast who prophesied the immedi-
ate doom of the horse and his speedy
elimination from our roads. We now
know this to be a fallacy. We see traf-

fic and business necessities so increasing
with our greater population that there
is work for all the horses and motors,
too, that we have. It is not strictly the
motor road which we must pave and keep
paved, but it is a double purpose road
which is required, and this brings us to

the second fallacy that I mentioned,
which is the ill-considered notion that
horse traffic and motor traffic destroy a

road surface in like manner, but in vary-

ing degrees, as was at first assumed.

An appreciation of the different forces

of disintegration exercised by the horse
and vehicle and by the automobile clearly

shows why the old pavements cannot and
will not stand either the automobile
traffic or the mixed traffic. A horse go-

ing over the pavement and applying its

hoofs upon the surface at first tends to

compress the material below it and then
by raising the hoof to kick some of it up,

while the wheels tend to restore the
whole to its original position by compres-
sion and by forcing some of the detritus

back into the spaces or openings thus
formed. A different force is exercised
by the automobile. The fast going wheel
first tends to throw the particles to either

side of the tire and displace them, then
the receding tire, forming a partial va-

cuum, draws the fine particles of the
surrounding area, which are then for-

cibly thrown off by the centrifugal ac-

tion of the wheel.
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There are two different and distinct

problems involved. Engineers have real-

ised these tacts for years and have
found that they could const nut a piece of

roadway which would stand ordinary

traffic, also that they could construct a

of roadway which would reason-

ably well stand the action of the automo-
bile, but the pavement which had to

stand both kinds of traffic was a much
more difficult thing to construct, and is

still in its experimental stage.

The two main difficulties are to con-

st ruct a roadway at reasonable cost

which will prevent the automobile from
drawing up and out the particles of ma-
terial, of which the pavement is com-
posed, and which at the same time will

not suffer from the grinding, pounding
and displacing action of the horse's

hoofs.
Attempts to regulate the speed of traf-

fic below the point injurious to the roads

or to prohibit attachments to wheels
which tended to hasten its disintegration

were of no avail, for roads have to be

built to resist the traffic no matter of

what kind, and not traffic regulated to

suit the road, which would retard pro-

gress in every sense of the word.
The first thought was to bind the par-

ticles, say of an ordinary macadam road,

with a cementing material that had more
cementing power than the ordinary de-

tritus, by adding or pouring some more
or less viscous material, and you all

know the result achieved by any of the

very numerous coatings which have been
applied for five or six years upon the

road surface and which, with occasional

exceptions and under unusually favorable

conditions last only a short time, this be-

ing principally due to the inability to in-

corporate ' the oils or viscous cement
with the detritus in such a way that the

resulting mixture will adhere to the

stone, whose superficial voids the detri-

tus is filling.

It is quite obvious why the road build-

er should turn to Portland cement as the

material from which to construct his

road, for in that cement he has the rigid-

ity necessary to maintain the contour of

the road and also the necessary cement-
ing properties to hold the particles

tightly together and thus prevent their

dislodgement. Cement roadways, how-
ever, have proved unsuccessful on ac-

count of their hardness and lack of re-

siliency.

In 1906 the writer's attention was
called to a compound wThich was placed

on the market for the purpose of water-

proofing Portland cement. It was com-
posed of a very soft bituminous cement
to which had been added some silicate

of soda in order to harden the cement,
whose strength was greatly reduced by

i he addition of the oil. A large number
of expi riments were made by the writer
attempting to produce a combination of

Portland cement with an oil suitable for

roadways, but in each case it was found
that the strength of the cement was re-

duced from 40 to G5 per cent, (depend-
ing on the oils used) and that a surface
was produced which was weak; and
slippery on account of the presence of the
oil. After many trials this was aban-
doned, for if enough oil was added to

make the surface slightly elastic the
strength of the mixture was reduced be-

low the utility point, and the resulting
surface was exceedingly slippery and
dangerous on this account to both the
automobile and the horse. If only a
small amount of oil was used the strength
of the mixture was reduced without add-
ing anything at all to the utility of the
mixture as a roadway surface. The re-

sults and the knowledge gained through
these experiments are, however, of much
greater value to the water-proofing engi-

neer than to the road builder.
The experiments in the mixture of

oils and cement were abandoned and in
1906 and 1907 experiments wrere made to
produce upon a rigid cement support an
elastic, non-breaking surface, which
should make it easier for horses, non-
absorbent and silent. The experimental
pieces, some of which proved successful,

all showed in some places lack of adhe-
sion between the Portland cement and
the coating. This caused the material
soon to be broken up and carried away.
Numerous oils were tried for cementing
the bituminous cement to the concrete
but these experiments were accompanied
by only partial success.

Late in 1906 a successful piece was
laid, in which the surface of the Port-

land cement concrete, which was of the
proportion 1-3-6, was carefully washed
while still in its plastic condition so as

to remove all the mortar between the

upper and superficial stones and to pro-

duce between them spaces ranging from
one-half to one inch, or thereabout. This
was then flushcoated with the bitumi-

nous cement, which firmly stuck to the

clean stone. This section of the roadway
is still in existence today and is giving
good results.

In experimenting with the latter, "pro-

tected concrete," as the writer termed it,

a great difficuty was encountered in con-

structing this road in cold weather. It

was almost impossible to make the bitu-

men stick to very cold stone and methods
of heating the stone by means of surface

heaters or burners were found to be too

expensive for large areas. Solvents add-

ed to the bituminous cement helped but

little.

The next advanced step was the produc-
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tion of the Bitucrete double bond road-

way, to which l wish to especially call

3 our attention.

The method of constructing this road-

aj is as follows:

Upon an ordinary BUD-grade, of no mat-
in- what land, whether an Old macadam
road, dirt road, excavated soil, sand, or

in fact anything capable of supporting
wet concrete, there is placed a layer of

concrete from two to six inches. In

cases of resurfacing old macadam roads,

the roadway is scarified, the detritus

washed off the stone by means of hose; a

thin layer, say one inch to two inches of

stone is laid on the top and the whole
grouted to form the foundation. While
this foundation is still plastic there is

placed upon it the "bonding course" so

called because it is firmly bonded to the

foundation and because it holds or bonds
the particles of stone as well as the fill-

ing bitumen in its spaces. This bonding
course is preferably composed of a uni-

form sized stone about one inch in di-

ameter (preferably of a size which will

pass 1 inch and remain on y2 inch ring),

which has been previously coated by any
suitable and economic means with a

Portland cement grout composed of

preferably neat Portland cement and
water or Portland cement containing a

small addition of fine sand. Mixing has
been found the best for this method, and
this mixing can be done either by hand
or by machinery.

It is quite possible to coat these stones

by spraying or forcing grout upon and
into them, the main object being to sur-

round each inidividual particle of stone

with this mortar or grout so as to pro-

duce around the stones a continuous
layer of Portland cement which is some-
what heavier at the contacting points of

the individual stones. Thus you can see

there is formed a well of stone and Port-

land cement which keys all the stones to-

gether and at the same time leaves be-

tween the stone interstices or voids.

After this layer two or three days old,

or has become sufficiently hard, there is

poured upon and into it a tough bitumi-

nous compound which fills all the voids

and leaves a layer on the surface into

which there is then first incorporated
some stone about one-half inch size

which sink into the spaces between the
projecting stones and then there is scat-

tered over the top a thin layer of sharp
gritty material which produces a non-
slippery surface. For this top layer

either coarse sand or crushed screenings
is used.
Here we have each individual particle

of stone first firmly secured, cemented
and bound to the adjacent particle of

stone and in turn to the foundation,
making displacement of these stones very

difficult, and here we also have a non-

abrading bituminous surface which (ills

the voids between the stones, prevents

the abrasion of the stone, and is pre-

vented from being displaced by the stone
(they taking all weight), and which pro-

duces with these stones a waterproof,
non-absorbent, semi-elastic surface, which
can be made as rough or as smooth as

the conditions, or rather the engineer,

may require. A pavement thus results

which has enough bitumen to perpetually

and continually coat the points or sur-

faces of such stones as may be exposed

by wear and which also can be very eas-

ily repaired in case the necessity for

cuts arises.

Another advantage is that it does not

require special machinery for its laying,

although like all important construction

the work must be done carefully.

An ordinary concrete mixer, good ce-

ment and fairly hard stone, tough bitu-

men and reasonable care in construction

is all that is necessary to produce a suc-

cessful pavement of this kind. It is im-

portant to keep the surface as clean as

practicable before the bitumen or filler

is poured into the bonding course, for

dirt, sand, etc., will prevent the bitumen
from penetrating.

It has been found that in order to se-

cure a proper setting of Portland cement
and keep it clean, it is best to cover the

area laid each day with canvas until the

proper time for pouring has arrived,

thus preventing the Portland cement
from being dried before setting, and also

preventing infiltration of dirt or detritus

in case of rain.

A 'test piece was laid at Cambridge,
Mass., over two years ago, over which
about 118,000 tons of material, generally

in loads of 2 to 3 tons, has been hauled.

After the pavement stood this test a

piece was laid for public use at Newton,
Mass., and now some 18,000 yards are

being laid at Morristown, N. J.

During the laying of the Morristown
work the pavement had two rather se-

vere tests, the first being the carting over

it of a sand-stone column weighing about

14 tons, supported on a wagon with three-

inch tires, and the second a 50-ton man-
ganese steel vault on a twelve-ton truck

weighing altogether about 62 tons, drawn
by 24 horses, of which about 2,360 pounds
per square inch was on the hind wheels.

The load was drawn the entire length of

the pavement when it was only ten or

twelve days old and it stood these ex-

cessive tests without showing the slight-

est mark. At one stop the heavy load

stood nearly one-half hour and the horses

started the load without any special ef-

fort leaving absolutely no mark where
the wheels had stood.
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::

H\ lilwin A. Fisher. City Kntfineer, Rochester, N. Y.

GUABANTY.

MUCH baa been said and written
upon the subject of pavement
guarantees. A few years ago a

long guaranty was thought to be the one
thing needful in street paving. New
York City laid many pavements under a
fifteen-year guaranty period. Many other
<i ties, unless prevented by charters, ex-

acted ten years. Of late, however, a re-

action has set in and many engineers and
other municipal officers argue that the
guaranty should be abolished entirely. T

believe that some guaranty is essential,
but that it should net cover an extended
maintenance, but be limited generally to
the material and workmanship.
Where a large amount of underground

work is done, scattered, as is usual, over
a considerable distance, it is absolutely
impossible, with ordinary inspection, to

know that the trenches are properly back-
filled. The contractor should be respon-
sible for this work.
We have fixed the guaranty period for

standard pavements at five years, and for
resurfaced streets and sidewalks at three
years. I do not think a uniform length
of guaranty of all kinds of pavements is

right. It ought to be only lens: enough
to detect defects of material and con-
struction and should vary with the differ-

ent kinds of pavements, and other condi-
tions. T recently told a committee of
citizens that any contractor who would
sign a contract with a maintenance guar-
anty for a macadam pavement on a street
of considerable traffic ought to be sent
to a lunatic asylum.

CONTRACTS.

Two methods of letting contracts are
practiced—the lump sum bid and the
unit price bid. If the exact quantity and
character of the work can be fully and
clearly described, and changes are not
probable, the lump sum is the most sat-

isfactory. On the other hand, as is usual
in the case of a permanent pavement,
especially in the older portion of the city.

where many of the quantities are not
positively known, the unit price method
is preferable. I have used this method
altogether for pavements. What is want-
ed is a method that will eliminate the
gambling element and enable the engi-
neer to pay the contractor a fair price
for satisfactory work. Care should be
exercised, however, in making up the
bidding sheets that the estimated quanti-
ties correspond as nearly as possible with

the actual, else you will get unbalanced
bids. I have found it better, in the case
of items where the quantity was uncer-
tain, to fix the price in advance, or leave
it out altogether, and treat such items
as extra work, rather than to put in esti-

mated quantities which might vary ma-
terially from the actual, and thus tempt
the contractors to make unbalanced bids.

LOWEST BIODER.

The charter provision compelling the
letting of all contracts for public work to

the lowest bidder that will furnish ade-
quate security results, in many cases, in

turning over municipal work requiring
special knowledge and skill to ignorant
or inexperienced men, deficient in every
quality required for the successful exe-

cution of the work. Nothing has so
tended to bring the business of municipal
contracting into disrepute as the lowest
bidder. From a large experience in both
public and private work, I am clearly of

the opinion that the contracting board
should have discretion to let contracts
as in its judgment is for the best inter-

ests of the municipality. In nearly all

cases the lowest bidder would get the
work. Honesty, ability, intelligence and
special knowledge would be recognized,
and the business of the city contracting
be placed on a higher plane. The work
would also be better and more econom-
ically done.
For twenty-five years prior to the year

1900 municipal contracts for the city of

Rochester were let by an elected board
of three members having authority to

award contracts as in its judgment was
for the best interests of the city. While
this board, on account of its large pow-
ers, was made the central figure in every
municipal campaign, and all sorts of

criticism and abuse heaped upon its mem-
bers during the heat of a campaign, I

do not recall that its acts, with respect
to the letting of contracts, were ever
questioned.

ASPHALT.

This pavement leads all others in
amount laid in the larger cities. It pos-

sesses most of the qualities of an ideal

pavement, and taken altogether, when
properly built and maintained, and laid

upon streets adapted to its use, is gen-
erally satisfactory. It is easily repaired,
even when worn quite thin, and in this

respect is in contrast with block pave-
ment of any kind.
Many mistakes have been made in the

•From an address before the William sport, Pa., Board of Trade.
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past in an endeavor to cheapen the cost

of this kind of pavement.

BITULIT11K .

Mention may also be made of the bitu-

lithio pavement that has come rapidly
and extensively into use in the last ten
years. This pavement is correct in the-

ory, and its extensive and generally sat-

isfactory use indicates that its theory is

sustained by actual practice. It com-
bines very many of the qualities of an
ideal pavement. Its success, however,
depends, more than any other kind, upon
extreme care in the selection and grad-
ing of the materials, and in the proper
execution of the work. It is therefore
perhaps an actual advantage that its use
is covered by broad patents, preventing
its construction except under the skilled
supervision of the patentees.

STREET RAILWAY TRACK.

The general railroad law, as inter-

preted by the Court of Appeals in the
Conway case (a Rochester case), compels
street surface railways to keep in repair
the pavement between lines drawn two
feet outside the outside rails of the
tracks in any street, and also to make
new pavements within the same space
when required by the proper authorities,
and within thirty days from the date of

notice so to do.

The Rochester Railway Company has,

since the court decision referred to,

waived the thirty-day notice and permit-
ted the city to let the contract in the
railway portion with the remainder of

the street. Our present charter permits
the city to assess the cost of this work
upon the property and franchises of the

railway company.

Two methods of construction are fol-

lowed: Wooden tie construction, con-

sisting of a concrete foundation twelve
inches thick, extending the entire width
of the space, between lines drawn six

inches outside the outside ends of the
ties, put in at the same time and con-

nected with the six-inch foundation out-

side. Wooden ties about two feet six

inches centers are left imbedded in this

concrete. This form is favored in streets

where recent excavations have been made
under the track space.

The other method, and one now prac-

ticed, is the use of steel ties of three
inches depth, spaced four feet centers,

imbedded in a twelve-inch Portland ce-

ment concrete foundation, extending en-

tirely across the space between lines

drawn six inches outside the ends of the
ties and connected with the six-inch foun-

dation under the pavement. Old rails

have been used for ties in some streets.

Anchor Ice.*

By Linden C. Trow, Superintendent of Water Company, Lake Forest, 111.

WHEN a period of about six

months has elapsed after a
young man has paid his first

ten dollars on a correspondence course
in hydraulic engineering, and has se-

cured a position with some water com-
pany, he signs his name John Smith, Hy-
draulic Engineer, spelling the last two
words out in full; but having had some
fifteen to fifty years of experience along
these lines, he signs himself just plain
John Smith, his eyes having been opened
to so great an extent to what this field of
engineering covers that he doesn't feel as
though the ownership of the term is his
sole property.
Two years ago, I sent word to this Asso-

ciation that I would deliver a paper upon
the subject of Anchor Ice, but at the pres-
ent meeting, I would rather simply ask
the question, "What is Anchor Ice?"
The severe winters in the region of the

Great Lakes have always affected the
water supply to so great an extent that it

has become a custom to couple the ice

question with problems relating to an
adequate water supply.

Of course, a shut down of one minute
is an unpardonable occurrence in the eyes
of the consumer, and keeping this point
in mind, consider the effect of a five-hour

shut down and a shortage of water at
breakfast time.

In different countries, ice which causes
a stoppage in the intake is known by
different names. In Scotland it is called

ground gru and lappered ice; the French
Canadians call it moutone from its re-

semblance, after accumulation, to the
wool on the back of a sheep; others call it

spicular ice, but the name of frazil given
by Mr. Murphy in his report to the Royal
Society of Canada, is the one most gener-
ally used along the northern lakes.

Anchor ice is the common expression in

the United States and, although it is in

reality misnamed, it is such a handy
phrase that it will probably remain in

spite of any efforts to credit frazil with

the record it has made, and were you to

tell a consumer that you had frazil, when
he wanted to know why he couldn't get

water, he would probably think that you

"A paper before the Illinois Sanitary and Water Supply Association.
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had partaken too freely of some new-
breakfast food.

It is doubtless well at this point to b1

that men who have made a thorough
study of ice formation, divide the Ice into

three classes. I Lee formed upon
the surface: second, anchor ice formed
upon the bottom: and frazil or ice formed
below the surface and above the bottom.
Anchor ice and frazil are both formed
only when there is open water above.
Along the west shore of the lake there
are a few other features which are always
stable: the wind must be in a westerly
direction and the thermometer must be
below freezing. Frazil or anchor ice is

never formed when the sun is shining or
when there is a cloudy sky at night, and
the rising sun always heralds the fact
that the accumulation of ice has ceased.
The very slightest rise in water tempera-
ture relieves the situation and the ice

will loosen its grip if the water is

warmed to the thousandth part cf one de-
gree on the positive side of freezing.

Anchor ice is formed upon the bottom
of rivers or bodies of water where the
water is in motion; the growth of frazil

is in the water itself, and the necessity
of some object being present for it to at-

tach itself to is eliminated, as the float-

ing particles will adhere one to another.
The growth of frazil must be accom-
panied by surface cooling through wind
or rapid agitation and by radiation.

In questioning men of practical experi-
ence, it is very interesting to note the
different theory which each one advances
as to the cause of the ice which closes an
intake and the theory of one man will
possibly be an absurdity in the eyes of
the next man as compared to his own.
One engineer advanced the following: "It

is a law of nature that warm water must
rise, also a law of nature that objects
lighter than water must rise, hence it

stands to reason that water at the bottom
of the lake is the coldest and that is the
point where the ice is formed and from
there having become lighter by the pro-
cess of freezing, it floats to the surface
unless drawn aside by some disturbance
in the water such as an intake, whose
suction causes the ice to adhere to the
screen in the form of minute crystals un-
til the screen is so thoroughly covered as
to stop the passage of wrater." This
theory is only handicapped by the fact
that the rapid circulation of water ceases
when the theormometer reaches 39 de-
grees F.

Another is this: "In 1S3C Gay-Lussac
observed that water, when placed in a
vessel covered with oil, may be cooled to
10 degrees P., without freezing, but if the
vessel is shaken, solidification ensues at
once. During a west wind the water at
the surface is always warmer than at the

bottom, and this warm water upon the
surface may act as a blanket in some such
manner as the oil, and the water reach a
point below freezing until disturbed by
i oiiiiiig in contact with the intake."

In one city north of Chicago, I found a
42-inch intake with thirteen openings,
some pointing up, some pointing down,
and others pointing at different angles; ,

for there is a theory that the way which
the opening looks makes considerable
difference; some of the openings are cov-
ered with iron screens and some with
wooden screens, but in spite of all these
precautions, this city's intake was closed
by ice this winter to such an extent that
it was necessary for them to send a diver
down to make an opening. Some one con-
nected with the welfare of this city, con-
ceived the novel idea of placing a fan
over an opening in the intake to be pro-
pelled by compressed air which would
keep away the ice. The engineer and
commissioner cf public wrorks spent a
few peaceful nights in sleep after this
installation was made, but one night the
water ceased to come; the diver was hur-
ried to the scene and lowered to the bot-
tom to discover what had gone wrong
with the fan, and there over the intake
he found it churning away, completely
housed for the winter in a dome of ice.

Of the theories advanced by practical
men, or the man at the throttle, many
will be seen to be very near the truth of
the situation, but it still remains for such
institutions as our State Universities and
ether organizations of research to get at
the whole truth of the matter.
The usual method of procedure in a

case of anchor ice is for the night engi-
neer to call the superintendent out of bed
about 12 o'clock and tell him that "there
is a valve out of the pump.'' When asked
over the 'phone "which end," his confused
reply is that "there seems to be one out at

each end, both sides." Crawling into his

clothes the superintendent proceeds to the
pump room to find the hand of the vacu-
um gauge reposing peacefully upon the
pin. The valves in the well are closed
and any pressure which may be left in

the mains is thrown upon the intake
through the bypass. At times we have
been able to maintain a pressure of sev-

enty-five pounds upon the intake for fif-

teen or twenty minutes before there
would be any noticeable release. About
one out of five times, this method, when
tried before sunrise, has proved satis-

factory, the other four times, more water
was lost back-flushing than came back
before the ice again closed the opening.
The pumps usually get a full supply of

water with the aid of nature's remedy,
the heat of the sun, about as soon as the
plant that labors with back-flushing and
other, contrivances.



A New Elevator Grader for Road Building.

By Frank C. Perkins, Buffalo. N. Y.

THE accompanying illustration

shows the method employed in

building roads in North Dakota,
with an elevating grading and ditcher of

an English design as constructed at Min-
neapolis, Minn.
The gasoline engine is utilized for

handling the material, the elevating

covered by a metal casing. It is interest-

ing to note the comparison in Fig. 2, of a
read machine of the reversible type in

service on street work at Los Angeles
with the engine driven grader and ditcher
noted in illustration Fig. 1.

The gasoline engine for running the
carrier is compact and powerful and

1. BUILDING ROADS IN NORTH DAKOTA WITH AN ELEVATING GRADER AND DITCHER.

grader throwing a large furrow with four
or six horses as a motive power. The
photograph shows the machine in oper-

ation handling Red River Valley gumbo.
It is moving more earth than could be
handled with from 12 to 16 horses on a
geared machine without the use of a gas-

oline engine, the latter in this case being

arranged to be speeded up to make
the carrier belt run faster in elevat-

ing loose material. The grader is capable
of moving 1,000 to 12,000 cubic feet of

earth in 10 hours actual work, saving
one-half the expense of other methods
formerly employed.
This motor-driven elevating grader is

2. REVERSIBLE ROAD MACHINE ON STREET WORK IN LOS ANGELES.
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utilized extensively for building and re-

pairing irrigation canals in the arid land
of the West and for rice culture of the
southern states, as well as for building
drainage ditches throughout the Red
River valley of the North.
The carrier or elevator consists of a

belt of 36 inches wide which conveys the
dirt from the plow by the gasoline motor,
the machine and plow being hauled by
horses, giving a combination which serves
to reduce the expense very materially, as

it will be admitted that about as much
power is required to operate the carrier

loaded with dirt as to haul the plow and
machine in ordinary soil.

The advantages to be gained by hauling
by animal power are that there are no
drive wheels and the grader does not de-

pend upon driver or bull wheels for power
to convey the dirt. It is maintained that
wet or loose ground will not prevent it

from elevating and a small rain shower
will not lay up the work, as it will elevate
and do good work in wet or sandy soil as
long as it is passable to the horses. When
a carrier IS feet long is utilized, an
engine of from 8 to 10 horse-power is re-

quired, the motor being increased to 15
horse-power capacity when a 23-foot car-

rier is utilized. The latter may be reduced
to 18 feet in length by removing a 5-foot

section if desired.

The carrier is made sectional and can
be made adjustable to various lengths,

but when a carrier as long as 30 feet is

required, an engine of 20 horse-power
capacity must be used.

Maintenance of County Roads.*
By Robert E. Gibbons, County Engineer, Terre Haute, Ind.

I
WISH to call the attention of our
society to a condition regarding the
maintenance of our improved county

roads which is becoming a very serious
factor in our county and no doubt in all

other counties throughout the State.

These roads were originally built by
the townships, subscription and in a few
instances by the State and government,
and some few were started as toll roads.

These as a general rule were and are our
most heavily traveled roads, and those
which were in a somewhat respectable
shape were taken over by the county sev-

eral years ago and have been maintained
by the county since being taken over.

This maintenance, as we all know, has
never been what it should be, this being
not so much the fault of the officers di-

rectly in charge as in the lack of avail-

able funds to carry on the repairs in an
adequate manner, the custom being to

appropriate sufficient money during the
September meeting of the County Coun-
cil to take care of the road repairs for

the following year, and despite the pleas

of the county commissioners these items
have been shaved so close that as repair
funds they are a joke. To my actual

knowledge one of our later gravel roads
this year had $8.00 per mile for main-
tenance.
These highways, as a general rule,

were built in a fairly substantial man-
ner, and from the fact that they stand
the wear and tear which they are sub-

jected to for from five to ten years, with

practically no care nor maintenance,
where originally constructed in a reason-
able manner, clearly shows that the life

of the road could have been easily

doubled or tripled with intelligent care
in the repairs and maintenance.
But the point I wish to make is the

fact that the older roads are the heavier
traveled, and with our present motor
traffic and greatly increased freight ton-

nage, they do not answer the purpose,
and, taking into consideration their

maintenance, or so-called maintenance,
they are not, as a general thing, a sub-

ject for repairs, but for rebuilding. Not
alone the wearing surface, but the gradi-

ents are excessively heavy, and the sub-

grades, drainage, culverts and pavement
should be thoroughly remodeled and the
highway rebuilt to get the proper road-

way for modern conditions.

In our county—and, I suppose, in oth-

ers—our recently constructed roads are,

as a general rule, crossroads and by-

ways leading to the main highways, con-

nected with the county seat and with
other larger cities, comprising our mar-
kets and business centers. These roads
are by far better constructed in all

ways than the principal highways, the
result being that the nearer the city the
poorer the road; and as our motor busi-

ness or traction and pleasure or joy

riders usually travel from one large cen-

ter to another, they do not touch the bet-

ter roads, except in the lesser populated
counties, where road construction is prac-

*From a paper before the Indiana Engineering Society.
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tically liiw and traffic light, and as this

class of citizens form our best reporters,

the consequence is that the whole high-

way system of the larger populated
counties is condemned.

There is absolutely no way to take
care of these county roads, except under
the old repair method, which means that

the road is never kept in good shape and
steadily deteriorates from year to year,

until, as in this county, we have a large

mileage of supposedly improved high-
way which is very little better, if any,
than our dirt roads, being saddled in ad-
dition with very heavy gradients, poor
drainage and culverts.

Now, the only way to handle these
worn-out county roads is not to repair,

but to rebuild them to meet modern
conditions; and as we have no legal way
to proceed, under the rulings of our coun-
ty attorney, it will necessitate legisla-

tion upon this subject; and if it becomes
possible to pass a law covering the re-

building of worn-out county roads, the
law should, I think, if possible, cover the
method and procedure in which these

roads are to be taken care of after con-
struction, although the latter being a sub-

ject upon which there is considerable
chance for argument and widely different

opinions, need not be embodied at pres-

ent if it has a tendency to wreck the
whole, although I think it is important.

I am also of the opinion that the act
should, in the rebuilding of these old

county roads, make the State as well as
the county a party to the construction,

and that both should bear their parts in

maintenance after construction, and that
the engineering department having
charge of the work, whether they be
county or state engineers, should be
taken care of in an intelligent manner as

to their duties and remuneration, as

—

and I think you will all agree with me

—

from $2.50 to $3.50 per day is hardly
an attractive figure for a real engineer to

jump at, although the road-law makers
seem to think so, and they cannot under-
stand why they do not get the same class

of engineers and the same class of work
which private corporations get who pay
salaries and fees that somewhere near
compensate the engineer for his work.

The Capitol Avenue Bridge, Indianapolis, Ind.

Editorial Correspondence.

INDIANAPOLIS is fortunate in pos-

sessing a number of very attractive
bridges, which have been con-

structed over White River and Fall
Creek, two streams which flow through
the residential and park districts of
the city and along which pleasure
drives have been constructed. The most
recently constructed of these bridges, one
which is in fact not yet completed, is the
Capitol avenue bridge across Fall Creek.
Capitol avenue is a boulevard limited to

pleasure vehicle traffic and the new bridge
is at the junction of this avenue with
the Fall Creek boulevard. The approach
walls and rails join the lines of these
drives in curves and are tangent to the
curb lines.

By reason of its location in this im-
portant relation to the parkway system,
particular care was exercised to secure
a graceful structure which would prove
consistent with and an ornament to the
landscape features of the boulevards men-
tioned; and the result seems to fulfill the
hopes of the park authorities in every
particular. It was paid for by the county
and constructed under the supervision of

the Indianapolis Park Board.
The type of arch chosen was a modifica-

tion of the Melan type; a seven-centered
arch which joins the springing line tan-

gent to a vertical line. The concrete
which forms the body of the bridge is in

no place visible except on the intrados of

the arch. A granite facing on each of the
piers and abutments and a Bedford sawed
stone facing on the spandrel wing and
approach walls and in the railings and
posts adds greatly to the pleasing effect

and the result is a graceful structure

thoroughly consistent in every detail.

The center arch is longer than the two
end arches, giving a curve to the entire

bridge. The two end arches are each of

48 feet span with 8 feet 9 inches rise,

while the main arch is of 84 feet span
and has a rise of 11 feet 6 inches. The
center arch is twenty inches in thickness

at the crown while the two smaller arches

are 12 inches. The resultant curve im-

parted to the roadway is parallelled by
the railings.

The steel bridge, a double Pratt truss,

which formerly occupied almost the exact

site of the new bridge was removed early

in June, 1911, and the center pier was
left standing. Construction work was
started by the contractors, The Cleary-

Kuert Co., Indianapolis, on July 12th.
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Excavations for the piers and abut-
ments were carried down by cofferdams to

a depth of 10 feet below low water mark
and piling was driven to a depth of from
IS i" 80 feel Into the solid gravel which
underlies almost the entire city of Indi-

anapolis and forms the bed material in

the small streams in the locality. A seal

coat of concrete was then deposited into

which the piling extended about 4 feet.

Centrifugal pumps were operated contin-

uously to remove the water which seeped
through the gravel beneath the cofferdam.
The seal coat was carried to a depth of

about 2 feet below low water mark, where
the granite face was commenced and car-

ried to the springing lines of the arches.

The arch centering was of the ordinary
type, as will be noted from the accompany-
ing photographs taken during construc-

and loosened the wedges on some of the
other so that the arches were all prac-
tically unsupported from that time.
A very efficient plant was installed for

placing the concrete. In dredging out the
creek bed at an earlier period, an amount
of excellent fine gravel had been excavated
and dropped on the north shore of the
stream. The mixer plant was set up on
the roadway at this end and an inclined
trackway with switches at both ends was
run down to this gravel bank. Cars op-

erated by a drum integral with the mixer
and operated by the same engine were put
in service to bring the materials to the
mixer. The cars were run down by grav-
ity to the gravel pile, receiving on the
way the portions of cobble stones or

coarse gravel required, and the cement.
Then after the addition of the finer stream

CAPITOL AVENUE BRIDGE, INDIANAPOLIS, IND
North End, Showing Plant for Handling Concrete and Concrete Materials.

tion. Pile bents were constructed and
caps were set on these, then the adjusting
wedges were placed and other caps super-
imposed. On these rested ribs spaced 4"

inches on the large and 32 inches on the
small arches. The lagging, accurately
sawed from 2-inch lumber, was placed on
these. In laying out the curves for the
forms, a pattern was marked out on the
asphalt of the boulevard by accurate
transit points and the material was cut
to conform. The surface of the forms
was carefully dressed and oiled with par-

affin so that the under surface of the con-

crete is smooth and shows few joints. It

is interesting in connection with the form
work to note that about three months
after the concrete had been placed in the
arches, in January, 1912, a flood and float-

ing ice carried away part of the centering

gravel they were hauled back to the
mixer and dumped into it. The mixer
discharged into a dump bucket suspend-
ed from a derrick at the north end and
from which it could be passed to a der-

rick located on the center pier of the old

bridge and thence to a derrick on the

south bank or could be placed intermedi-

ately. A temporary trackway was also

constructed, by means of which cars could
handle the concrete for the longer dis-

tances. The plant handled on the average
about 21 cubic yards per hour. A ]

-j yard
batch mixer was used. A 1-3-5 gravel con-

crete was used in the substructure, while
the arches were built of a 1-2-4 broken
stone mixture. About 5,200 barrels of ce-

ment were used and the last concrete was
placed before the period of very cold

weather. Provision was made whenever
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the temperature was below freezing, to

heat all the materials, to use hot water,
and the concrete was heated by steam
pipes for a period alter placing.

It will be interesting to note the suc-

cess of the waterproofing materials used
as a compound which was mixed with the
cement was used on the south arch while
the other two were coated with a mineral
and oil mixture which was painted on the
surface. La Farge cement was used where
the concrete joined the stone facing, to

prevent staining. It was also used in
pointing up all the stone 'work.

The Bedford stone facing possesses
many novel features of construction and
the care exercised in dressing and prepar-
ing it was such that there was not the
slightest trouble in putting it in place.

died by the system of derricks mentioned
in connection with the concrete, with the
one difference that the center derrick was
placed on the newly completed middle
arch, for the reason that the old bridge
pier had been removed. The second pho-
tograph shows the placing of the stone.
The lamp standards shown are of special

design prepared for this bridge. They
are of heavy cast bronze construction and
will support five ball globe lights placed
erect.

The roadway over the bridge is forty
feet in width and was to have been paved
with wood blocks, but the decision of the
Park Board to make the pavement ma-
terial the same as the north extension of

Capitol avenue, which will probably be of

asphalt, makes a change probable. There

CAPITOL AVENUE BRIDGE, INDIANAPOLIS, IND.
South End, Showing Centering and Completed Arches Without Parapet.

The hollow panels which form the small
railing posts, were formed by carefully
drilling three holes in a vertical line, of
the radius of the top and bottom curve.
The intermediate portion was then sawed
away, leaving the panels as shown. The
posts were all slotted to the depth of
about G inches and the panel blocks and
railings were dropped into accurate posi-

tion, the railings being mitered into the
caps of the posts, with the result that
there is a perfect alignment of the railing
throughout; though the posts extend
slightly beyond the railings and the main
posts of the columns slightly beyond the
line of the intermediate posts so that in
no case is there an unbroken straight
line of sight. The rail is at a distance of
about 44 inches above the sidewalk line

so that it will be easily possible for one to

rest his elbows on the top while standing
on the sidewalks. All the stone was nan-

are ten-foot walks on either side, which
will be constructed of granitoid. Conduits
will be placed on both sides with con-
venient manholes for the accommodation
of all wire lines. The seepage water is

taken care of by red tile lines placed be-

tween the arches and communicating with
pipes in the piers which discharge at

about two feet below low water.

The contract price of the structure was
about $85,000, though a unit price clause
will probably increase this amount to

some extent. The construction work was
under direction of the Park Board who
were represented on the job by L. V. Sher-

idan. The design was made by George

E. Kessler, who is consulting architect

fcr the Park Board, for whom H. B.

Boardwell acted as architect and R. C.

Barnett as engineer in direct charge of

the design.
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CALIFORNIA'S PUBLIC UTILITIES
ACT.

The State of California has had the

opportunity to prepare a law providing

for the regulation of public utilities of all

sorts, in such manner as to take advan-

tage of the experience of all the other

State commissions, and all the formal

steps leading to the law which went into

effect on March 23, 1912, were taken dur-

ing 1911.

California has had a railroad commis-

sion for over twenty-two years, having

power to fix rates and prescribe a uni-

form system of accounts for transporta-

tion companies. In March, 1911, the leg-

islature voted to submit three constitu-

tional amendments to the vote of the

people which would make it possible to

give the Railroad Commission more
power and to extend this power over the

other public utilities in the state. These

amendments were adopted by vote of the

people on October 10, 1911, the bills put-

ting them into effect were introduced at

an extraordinary session of the legislature

on November 28, and they were duly

passed by both houses and were signed

by Governor Johnson on December 23,

1911.

The bills were drafted by the attorney

for the Railroad Commission, Max Thelen,

after several months' study of the actual

working of some twelve of the leading

commissions of the country and of the

statutes governing them, and cover the

constitution of the commission, its powers

and duties, the modes of procedure before

the commission and the courts, the rela-

tions between the commission and public

service corporations, both private and
municipal.

There are five commissioners with term
of six years, appointed in three groups of

one, two and two, and salaries of $6,000

a year. Separate hearings may be held

by the individual commissioners but their

findings must be approved by the commis-
sion as a body before they become effect-

ive. The office is in San Francisco, but

hearings may be held anywhere in the

state.

The commission is given power, among
others

—

(a) To fix all rates, fares, charges and
classifications.

(b) To establish through routes and
joint rates, fares and charges.

(c) To investigate all interstate rates,

fares and charges affecting this state and
to apply to the Interstate Commerce Com-
mission or to any court of competent
jurisdiction for relief.

(d) To prescribe just, reasonable, safe
and proper service, equipment, facilities

and methods.
(e) To prescribe additions, extensions,

repairs and improvements.
(f) To direct that additional cars or

trains be operated and that trains stop
with greater frequency and at proper
places.

(g) To direct connections in proper
cases, between the tracks of railroad or
street railroad corporations.

(h) To direct, in proper cases, that
switch connections and spurs be installed.

(i) To direct that physical connec-
tions and joint rates over two or more
telephone or telegraph lines be estab-

lished in specified cases.

(j) To direct the use, in proper cases,

by one public utility, of a part of the
property of another utility, on, over or
under any street or highway.

fk) To direct the installation of safety
appliances and other devices to safeguard
the health and safety of employees,
patrons and the public.

(1) To regulate crossings of railroad

tracks and streets or highways in speci-

fied cases.

Cm) To investigate the cause of acci-

dents and to take steps to prevent their

recurrence.
(n) To provide demurrage rules and
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rules for the collection and delivery of

express packages and telephone and tele-

graph messages.
(o) To fix standards, classifications,

measurements and practices of gas, elec-

trical and water corporations.

(p) To ascertain the value of the prop-
erty of every public utility.

(q) To establish uniform systems of

accounts for each class of public utility.

(r) To permit or refuse to permit
new street railroad, gas, electrical, tele-

phone or water corporations to enter a
field already served by an existing cor-

poration of like kind.
(s) To permit or refuse to permit

corporations mentioned in (r) to exer-

cise rights under new franchises or per-

mits.

(t) To regulate transfers of the prop-
erty used in the public service, of public
utilities except express corporations,
wharfingers and warehousemen, and the
acquisition by one public utility of stock
in another utility.

(u) To regulate and control the issues

of stocks, bonds and other evidences of

indebtedness within the state.

Hearings are held without regard for

the technical rules of evidence with a

view of ascertaining the truth as speedily

and simply as possible. Any one ag-

grieved by a decision must first ask the

commission for a re-hearing, giving his

reasons for the same, and if it is refused

he may then appeal to the State Supreme
Court for a review of the question on the

evidence presented at the hearing by the

commission, without new evidence, the

findings of the commission as to questions

of fact being considered final.

The provisions for bonds filed by peti-

tioners for review to protect those who
would be injured by delay if decision is

in their favor, and for impounding excess

rates and fares at interest until the ques-

tion of their validity is finally decided,

seem to be ample and also in such shape

as to prevent long-drawn out legal pro-

ceedings and appeals on slight grounds
simply to secure delay.

Most cities and towns in California

now have power to fix rates and fares

charged by public utilities within their

borders and some of them can regulate

service, equipment, etc. These powers are

continued under the new law. Another
act provides that the people of any city

or town through its council or by peti-

tion of 10 per cent of the electors can
hold an election and turn the control of

any of its public utility corporations over

to the Railroad Commission.
One of the constitutional amendments

restricts the control of the Railroad Com-
mission to private corporations, thus leav-

ing the municipally owned plants without
control. In this California follows Wash-
ington, Oregon, Nevada, Kansas, Ohio and
New Hampshire, and departs from the

practice of the states which have commis-
sions under laws producing the most sat-

isfactory results, i. e., New York, Wiscon-

sin, Massachusetts and New- Jersey. If

one may judge the future results in Cali-

fornia from those already obtained in

Wisconsin, for example, the cities and

towns in California which have munici-

pally owned plants will soon be very jeal-

ous of the better results obtained in the

municipalities with privately owned
plants under commission control. And it

is quite possible that they will also be

envious of the better market for the se-

curities of the private plants, although

the price of municipal securities is af-

fected by other factors than the manage-
ment of the utility for whose benefit a

special issue of bonds is made. It is quite

possible that the differences in service

and rates will be so noticeable that the

people will ask later that their own pub-

lic utilities be subject to the same expert

control that the constitution now provides

for the privately owned plants. This de-

pends largely, of course, on the efficiency

and honesty of the State Railroad Com-
mission, particularly of the first one,

which has just gone into service.

The city attorney of San Francisco,

Percy V. Long, has made a careful study

of the effect of the new constitutional

provisions upon the control of privately

owned public service corporations by the

municipality and has written an opinion

in which he shows the entire change of

principle made by the change in the con-

stitution and the consequences thereof so

far as San Francisco, at least, is con-

cerned.

He shows that under the old constitu-

tion the public service corporations were

practically free from municipal control,

and that such corporations, organized

prior to October 10, 1911, continue to

enjoy the same freedom, so far as they
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had exercised their rights. He asserts

that these privileges were revoked by tjie

recent amendments and that no new cor-

poration can do business except under

the control provided for by these amend-

ments, which is by the municipality or

the railroad commission as above out-

lined. He a'so asserts that no old cor-

poration can extend its operations in

the municipality except under the control

now provided for. His reasoning in this

r 1 seems conclusive and if sustained

by the courts will ultimately give the

cities control over the older corporations,

because their desire for the extension of

their business into new districts will lead

them to concede this control over all their

business in return for the grant of the

privilege of making the extensions. Cities

i an hasten this day by judicious treat-

ment of each particular case.

Mr. Long differentiates very clearly in

his opinion between conditions that may
prise. Thus the distribution of power

is net mentioned in the amendments to

the constitution, but the distribution of

light is covered. An electric light and

power plant desiring to extend its lines

in San Francisco could therefore extend

tlum for the purpose of supplying power

without other control than that of the

physical structures under the police pow-

ers of the State, but could not extend

them for the purpose of supplying light

without accepting the municipal control

of its operations which is granted by the

new sections of the constitution and the

acts of the legislature thereunder.

THE COUNTY JUNGLE.'

This term is applied to the present

form of county government in New York
State, and a diagram, which attempts to

show the relations of county officers to

each other, to the state government and

to the people of the county and state,

gives rise to the term, for it has every

appearance of a trackless jungle, or rather

of one with a multitude of tracks with

little cr no relation to each other, such as

would be made by wandering- animals

trying to get from one place to another

without guidance or knowledge of direc-

tion or distance.

This showing is made in the February
Short Ballot Bulletin, and is possible be-

cause of the headless nature of county

government, the independence of the vari-

ous elective officials and their consequent

possible irresponsibility and lack of co-

operation.

The National Short Ballot Organization

is wedded to the commission form of gov-

ernment, and so it recommends a board

of supervisors as the responsible head of

the county government, which shall have

the appointment of all the other county

officers, and shall have both the tax-levy-

ing and revenue-expending functions.

One member of the organization, Rich-

ard S. Childs, recommends the appoint-

ment of county judges by the governor,

they to appoint the officers of the court,

such as clerk and sheriff; the appoint-

ment of the prosecuting attorney by the

state attorney-general, who is made an
appointee of the governor, he to appoint

the coroner; and the appointment of the

county clerk by the secretary of state.

This process certainly produces a short

ballot, but it produces scarcely any other

good result and wholly overturns present

principles and methods. For example:

At present the construction of the main
roads in the state is in the hands of the

state, highway department, and it is quite

necessary that the county and township

wcrk on the local roads be thoroughly

co-ordinated with the work of the state

commission. This is made possible by

the laws, recently passed, which give the

state commission close supervision over

the county and township engineers and

supervisors and over their qualifications

and attention to their duties. While it

is true that the county supplies funds for

road construction and maintenance, and

to that extent might make claim to a

right to supervise these expenditures, it

does not supply all the funds, and the

knowledge by its board of supervisors of

the subject of road making is limited

and fragmentary. Far better results are

therefore obtained through the expert

supervision by the state commissioners.
This is amply demonstrated already by
results.

The principle of home rule does not
suggest the proposed change in responsi-
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bility of supervision, for the 0.6X1 pioposi-

lion is to abolish the office of county audi-

tor and substitute for him a state ex-

aminer with power to investigate and

criticise county management, but not to

interfere therein. The great value of

control of county and municipal account-

ing by a state board has been demon-

strated in Ohio, and therefore the pro-

posal of a state examiner is a good one,

but the proposed method of operation of

the system is distinctly vicious, and

opens the way to a system of blackmail

which would be difficult to control.

Likewise the appointment of judges,

prosecuting attorneys and county clerks

by the governor or by his direct ap-

pointees is vicious in that it makes these

offices the direct appendages of the state

political machine. In other words, the

proposed plan, so far as politics is con-

cerned, simply transfers the political con-

trol from the county machine to the state

machine, and the last state will be worse

than the first.

It is possible to work out a short ballot

scheme for the county which will concen-

trate responsibility for financial matters

and for efficiency of county officers in a

few hands. It is possible to work out a

system of expert state supervision of mat-

ters concerning which most local authori-

ties are confessedly ignorant, quite to the

extent that they do not know that they

are ignorant. And it is possible to do

these things without interfering with

the real, though as yet imperfectly recog-

nized right of home rule. But the plan

proposed violates so many of the funda-

mental principles of good government,

and ignores so much of the information

as to success and failure of the methods
proposed and condemned, that it is

worthy only of so much" consideration as

may tend to show its defects and dis-

abilities.

County government in most states is in

almost as bad condition as it is in New
York, and this discussion may apply al-

most equally well to any other state.

FINANCING ROAD BUILDING.

Modern road construction has proceed-

ed far enough to begin to show the diffi-

culties which may arise in financing

maintenance, which, added to the financ-

ing of new construction, may call a halt

upon construction in some States. Mu-
M( li-vj K\i,i \i 1.1:1 m, has advocated, dur-

ing all of the campaigns for new roads

built by modern methods, that the char-

acter of road should be suited to the traf-

fic to which it is to be subjected. This

is economy both in construction and in

maintenance, and a State which adheres

to this conservative policy will make
more uniform progress than one which
goes wholesale into the construction of

high-class roads without previous consid-

eration of the resulting annual expendi-

tures for interest on bonds, for retire-

ment of bonds and for maintenance and
repair of the new roads. Such States as

Indiana, Ohio and Kentucky have now
many miles of mcadam and gravel

roads, which are fully equal to the duties

required of them, but they need proper

maintenance to make them wholly effi-

cient.

Mr. Gibbon's article on another page

gives a clear statement of the difficulties

in Indiana. The money for these repairs

is now available if there were a proper

system of expert supervision of the

maintenance of roads, so that this prob-

lem is not one of new financing, but of

improving the present method of expend-

ing the available money and converting

the labor available into its cash equiva-

lent.

There are, however, a good many miles

of these roads in the statement of mile-

age, which are not equal to the duties

required of them, and they should be

eliminated from the tables for the rea-

sons given by Mr. Gibbon. He also

shows the difficulty of taking care of

these roads under the present Indiana

laws. Other States have similar difficul-

ties, if not exactly the same. Here some
expert financial help is needed. The
main roads, as so clearly shown by Mr.

Gibbon, are worn out by through traffic,

much of which is automobile, because the

original construction was not sufficient

and because the appropriations for repair

have not been adequate, until now the

roads are worn out beyond hope of re-

pair and must be reconstructed.
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it is claimed bj Borne thai this repair

should be paid for by those who have

made it necessary, viz.. the automobilists,

or that the reconstruction should be paid

for by them. In considerable degree this

is true, but the rapid wear is due not

alone to the automobile, nor to the horse-

drawn traffic, but to the combination of

the two. Repair for either one alone

would be comparatively easy and inex-

pensive. It is the combination which

makes the problem so serious.

Early in the history of automobiling

it might have been said, and was, that

the automobilists developed the new dif-

ficulties, and they were in a special class

which it might have been proper to treat

in a specially drastic manner, but now
the use of the automobile is so general,

by denizens of the country as well as of

the city; the increase in their use for

hauling crops and materials to and from

the farm, as well as between towns, is so

directly dependent upon the excellence

of the roads that it is no longer possible

to place the automobilists in a class by

themselves.

Students of the problem are rapidly

coming to a state of mind which calls for

the construction of these main roads as

a general charge upon state, county and

township, with assessment of some por-

tion thereof upon the property locally

and directly benefited in proportion to

such benefit. They are also coming to be-

lieve that the traffic over the road should

pay for the maintenance of the road after

it is constructed.

The difficulties and expense connected

with the maintenance of toll gates are

such that the next alternative, that of

graduated vehicle taxes, is usually

chosen. The Governor of Massachusetts

and the chairman of the State Highway

Commission have recommended an an-

nual tax on automobiles of $1 per horse-

power, on the argument that wear of

roads is roughly proportional thereto,

either on account of speed or on account

of weight of loads on commercial ve-

hicles. One of the bills presented to the

Indiana Legislature last year went still

further, and most properly, and extended

the vehicle tax to include all vehicles

using or likely to use the roads. Granted

the principle, the application thereof is

a matter of development. None of us

know as yet the proportional wear of

roads by horses, horse-drawn vehicles,

narrow or wide tires, steel or rubber

tires, automobiles of high speed, of

heavy weight, alone or used as locomo-

tives for wagons or cars behind, etc., and

this question must be thoroughly studied

before a thoroughly equitable vehicle

tax law can be framed. Meanwhile the

financial problem is pressing and we
must put some plan in operation which

will bring in the money, and must cor-

rect as they appear the injustices which

will arise from any law framed in our

present state of ignorance.

The financial problems will apparently

be most easily solved if, therefore, we
bear in mind

—

1. That the character and quality of

road building should suit the traffic ex-

pected over them, thus reducing cost of

some roads, postponing indefinitely the

reconstruction of some and materially in-

creasing the cost of some.

2. That the cost of the new roads

should be distributed over state, county,

township and abutting property in

equitable proportions, thus increasing,

probably, the expenditures of no one of

these classes except the State, but secur-

ing better results.

3. That the present available funds

for road construction can be adminis-

tered more efficiently and economically

and that they should be supplemented by

equitable assessment upon the direct

users of the roads of a portion of the cost

of maintaining them as nearly as possi-

ble in proportion to their wear of the

roads or the possibility thereof.

Roads wear out rapidly, and even if

they are maintained efficiently they must

be reconstructed at intervals. Bonds

issued to pay for roads, like every other

bond for the construction of a public

utility, should have terms not longer

than the estimated life of the road built

with their proceeds.



Legal Practice- in Street Improvements in

Illinois.

I am city attorney of this Illinois city,
which contains a population of about three
thousand. The city authorities propose to
pave about one mile of the streets of this
city, and with that end in view have direct-
ed me to prepare the necessary resolutions
and recommendations of the board of local
improvements, and also the proper ordi-
nances or ordinance therefor.

I enclose you a plat of the proposed pav-
ing. This plat is not, however, drawn to a
scale. Beginning- at the east or right side
thereof, the paving will run two blocks west
at a proposed width of 24 feet, thence one
block south at a proposed width of 30 feet,
thence one block west at a proposed width
of 24 feet, thence south one block, proposed
width 24 feet ; thence west two blocks, pro-
posed

. width 24 feet; thence south four
blocks at a proposed width of 36 feet, thence
continuing south one block at a proposed
width of 30 feet, thence continuing south
five blocks at a proposed width of 27 feet,
thence around the public square, the pro-
posed paving on the north and south sides
thereof to be 36 feet in width, and on the
west side thereof to be 30 feet in Width.
You will notice that the line of paving

will be continuous and contiguous. All of
the same is to be of the same material and
of the same method of construction. It is
proposed that the whole cost of the paving
be assessed against the property owners, to
be collected by special taxation.

I am undecided on the following proposi-
tions : First, as to whether or" not the whole
cost of this paving can be assessed and col-
lected from the property owners, meaning
in this regard whether or not the property
owners can be made to pay for paving the
intersections of the streets. Second, whether
or not this can be considered as one im-
provement and all embraced In one ordi-
nance and one assessment roll.

The puzzling part of this proposition is

whether or not the different widths upon the
different streets and upon parts of the same
streets as heretofore indicated and as shown
on the plat, will make any difference as to
whether or not the same can be considered
as one improvement.

I wish you would give me some informa-
tion in this matter and answer the foregoing
propositions. The reasons for the different
widths briefly are about as follows : The
24-foot line is upon narrower streets and
away from the business section of the city ;

the one block of 30-foot pavement indicated
in the 24-foot line is upon an unusually wide
street, and this is widened for appearances
principally ; the 36-foot pavement is upon
wide streets in the business portion of the
city ; the 30-foot pavement on the west side
of the square is on account of a narrow
street, the street being too narrow for a
36-foot pavement ; the 30-foot pavement on
Main street, and from thence on the 27-foot
pavement, is in the residence portion of the
city, and it was considered this width would
be sufficient, notwithstanding the street con-
tinues the same width ; the one block of
30-foot pavement between the 27-foot and

tin- 36-foot was deemed proper so as not to
make too sudden a change in width, princi-
pally for appearances.

M. T. R., City Attorney, , 111.

The local improvement laws of Illinois

are so general and indefinite in their nature
that the practice and the court decisions

have not been uniform. About four years
ago the National Paving Brick Manufac-
turers' Association made an effort to in-

crease the uniformity in practice and pre-

pared a set of forms for use in all the steps

to be taken in making local improvements
from the petition for the improvement to the
warrant of the collector of delinquent as-

sessments. This book can probably be ob-
tained from the secretary of the association
in Cleveland, Ohio, and should be of much
assistance in such cases as that described
above.

There seems to be nothing in the law or in

these forms to prevent including all the
streets described in the question in one pro-

ceeding, provided the form of procedure is

selected which assesses the cost according
to benefits and not according to frontage.

The cost of intersections can be assessed
upon the city or upon the property, as may
be decidec in framing the ordinance. If

bids are received per square yard of paving,

per linear foot of curb, etc., it will be a lit-

tle easier to determine the cost of each par-

ticular street or portion of street than if the

contract is let for a lump sum, but in either

case the assessment board can determine
without much trouble the proportionate ben-
efit to all the property affected.

Whether there are any court decisions

which would modify this interpretation of

the statutes is not known to the writer.

Ordinances for Removal of Obstructions From
Streets.

I am now at work on an ordinance to re-
move wires, poles, signs, etc., out of busi-
ness street. What data have you on such
ordinance.

W. B. J., City Solicitor, , O.

These ordinances vary in the form as well

as in the nature of their provisions, accord-

ing to the constitutional and statutory pro-

visions in the various States. The following

are provisions in the ordinances in Ohio cit-

ies which are probably applicable to the

city in question, although it is much smaller

than either of them

:

Cleveland covers the question of signs in

a section which reads as follows : "All sign-
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i billboards n<>\\ or hereafter erect-

ed on any residence Btreet within 200 feet

ay park, park boulevard or driveway,

gnboards ii'>t exceeding a one-sheet

I In area, used tor advertising the sale

or renting of the property <>n which they

icated, and all signs on buildings on

any residence Street within said 200 feet,

except signs advertising the business within,

-igns used to advertise the selling or

renting of the property, are hereby declared

to be public nuisances, and any such first

ibed signboards or billboards now ex-

isting shall be removed by the owners there-

of within 30 days after the passage of this

ordinance, and upon failure thereof the same

shall be torn down under the direction of

the inspector of buildings." The building

code gives full specifications for all kinds

of signs and provides that "any existing

sign now erected on the outer wall of any

building or attached to a projection thereto,

and in conflict with the provisions of this

code, shall be removed when rotten or un-

safe or when ordered to be removed by the

inspector of buildings. There is a similar

specification for poles and posts on public

property and requiring permits from the

Board of Public Service for their erection,

and also providing that "no posts, poles or

signs heretofore erected or placed in of upon

any sidewalk or street or other public places

within the city limits shall be permitted to

remain, except as provided in this section."

To remove wires entirely from a portion

of the city streets is a more difficult prob-

lem, as it requires provision for conduits to

carry the wires. The ordinances for placing

wires underground in certain named streets

in Cleveland are good models, though per-

haps a little more complicated than would

be necessary in a small city.

The Dayton ordinance regarding removal

of signs is very simple. It is a section of

the ordinance prescribing the methods of

regulating signs, and says : "Any sign

which extends over any part of any public

way shall be removed by the owner or own-

ers or user or users thereof upon 30 days'

notice from the Board of Public Service so

to do, and upon failure so to remove same,

it may be removed by said board."

Poles, wires and conduits are regulated in

Dayton by the ordinances granting privi-

leges to the various companies requiring

them in their operations.

Mileage of 1'avementg in United States.

Can you furnish us the following infor-
mation, or inform us where we can get it

without writing to the separate cities?

Miles of pavement in the different cities

in the United States of 25,000 population and
over. O. L. E., Oklahoma City. Okla,

This information Is given for cities of over

30,000 population in the periodical volume
of "Statistics of Cities Having a Population

of Over 30,000." the latest printed edition

of which is for the year 1908 and was
printed in 1910.

Street Area* in I-arge Cities.

We are anxious to obtain statistics either
accurate or estimated as to the proportion-
ate street areas as compared with the
building areas in the business sections of
the following cities, New York, Chicago,
Boston, Philadelphia, London, Paris, Ber-
lin, r.russels, and Rome.

If you can supply us with any portion
><{ this information or can refer us to
any other authority the courtesy will be
highly appreciated.

H. C. B., New York City.

The usual proportion of street area to

total area of city is stated to vary in cities

of the United States from 20 to 40 per

cent, with Washington an exception, having
54 per cent, of street area. The report on
social statistics of cities in the United
States at the census of 1890 gives some
figures from which the following percent-

ages of areas not available for build-

ings may be computed. There is but little

detail of information given, but it may be

assumed that this area not available for

building includes streets, parks, public

places, alleys, water and other public space.

New Y'ork had 37.6 per cent of such open
space, Berlin 66.1 ; Boston 17.1 ; Brussels

58.0. Elsewhere in the same report is a
statement of lengths of streets and alleys

and average width of streets. The mileage
of alleys being small in the eastern cities

it will not be a serious error to assume
the average width of streets to be the

average width of streets and alleys, and,

w-ith this assumption. New York is found
to have 16.2 per cent of its area in streets,

Chicago 16.0 per cent, Boston 8.2 per cent
and Philadelphia 8.4 per cent. Again in the

report of the U. S. Census Bureau for 1907

on statistics of cities the lengths of streets

are given and widths of pavements. These
widths check the assumed total widths of

streets from the earlier census report and,

using them, it is found that New York
has 10.9 per cent of its land area in streets,

Chicago has 30 per cent, Boston 9.4 per
cent and Philadelphia 12.9 per cent. These
areas do not include alleys. The large

increase in Chicago seems to be due to a
much larger increase in length of streets

than in area between 1890 and 1907, even
though the figures for the latter year do
not include alleys, of which Chicago has
many miles.

Garbage Disposal for Small City.

This is a city of the sixth class, a health
resort, with population of 2,000. The gar-
bage question has become very acute. Can
you let me know :

First. The cost of an incinerator to dis-

pose of four tons of garbage per day? We
would not wish to utilize the residue.

Second. The cost of operating the same.
Third. The best method of disposing of

garbage for a city of this size situated upon
a level peninsula, without facilities for tak-
ing the same to sea.

President Board of Trustees,
, Cal.

There are so many differences in local
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conditions that definite answers to these

questions cannot be given for any one lo-

cality without study of them upon the
ground. Some general information can be
given, however.

Small garbage destruction plants are

manufactured by the following firms, con-
cerning which as well as others, reference
may be made to the "Business Directory"
published in each number of Municipal
Engineering, under the headings "Destruct-
ors," "Garbage Disposal Plants," "Incin-

erators," "Refuse Destructors," Buffalo En-
gine Company, Buffalo, N. Y. ; City Wastes
Disposal Company, 156 Fifth avenue, New
York; The Destructor Company, 111 Broad-
way, New York ; J. B. Harris, 210 Stahl-

man building, Nashville, Tenn. ; Specialty

Engineering Company, Houston, Tex. ; J. G.

Branch, St. Louis, Mo. ; Griscom-Spencer
Company, 90 West street, New York City

;

Morse-Boulger Company, 39 Cortlandt street,

New York City.

Some of these plants have as small ca-

pacity as 50 or 60 pounds per hour. It would
probably be best for a small city, especially

if it has a fluctuating seasonal population

as a health resort, to install a plant of larger

size than would be actually necessary and
then run the plant as many hours a day or

as many days a week as might be found

necessary according to the season. This is

done with government plants at army posts,

quarantine stations, etc., common capacities

per 24 hours being 5, 8 and 12 tons, the

maximum capacity being reached only under
conditions of very exceptional crowding of

accommodations. A few cities have plants

of about the sizes named, such as Coalinga,

Cal. ; Oak Park, 111. ; Butte, Mont. ; Easton,

Pa. ; Santa Clara, Cal.

The cost of the plants varies greatly. The
reported costs of the government plants are

possibly greater than would be the case for

small city plants. Thus one three-ton plant

ready for erection in building cost $700, and
a five-ton plant, $1,059. Another three-ton

plant, erected but not including building,

cost $2,400, and five-ton plants, erected but

not including building, cost from $1,200 to

$3,985. Five-ton plants, with building, com-
plete, cost from $2,740 to $4,000. Much of

the variation in cost is due to location and
differences in cost of labor, materials and
freight. Small city plants of 10 to 20 tons

capacity per 24 hours have cost $1,900 to

$4,295, erected, without a building, and oth-

ers have cost $3,000 to $4,650, including
building.

Several garbage furnace builders can sup-

ply portable furnaces large enough for the
duty specified, such as the Destructor Com-
pany, 111 Broadway, New York; Isaac D.

Smead, 141 East Fourth street, Cincinnati,

Ohio ;
possibly the Decarie Manufacturing

Company, Minneapolis, Minn., and Griscom-
Spencer Company, 90 West street, New
York.

Much of the above information about cost

of plants is taken from Morse's "The Col-

lection and Disposal of Municipal Waste"
($5), which is a compendium of valuable in-

formation on all branches of the subject.

The cost of operating the plant is even
more indefinite than the cost of the plant
If the collectors can take care of the burn-

ing as well as the collection of refuse, and
all the combustible refuse as well as well-

drained garbage is collected, it may be pos-

sible to burn it with no fuel aside from the

combustible refuse collected, in which case

there would be no additional cost for dis-

posal beyond the repairs, interest and de-

preciation on the plant. But if the garbage
alone is collected and it is very wet, and a
ton of coal at $5, say, may be required for

four tons of garbage, and one or two extra

men are required to take care of the fur-

nace, the cost might easily run to $1.50 or

$2 per ton of garbage destroyed. The true

state of affairs would lie between these limits,

and that is about all that can be said except

by one who devises a plan and is given au-

thority to carry it out.

Perhaps more information can be gathered

from Municipal Engineering than from any
other single source. In a succeeding article

on "Information Concerning Garbage Col-

lection and Disposal" will be found a list

of articles in the later volumes of Munici-

pal Engineering on the subject. Other lists

of articles in still earlier volumes are re-

ferred to therein.

A few notes may be given here concern-

ing small plants not referred to in the arti-

cles in the list.

C. E. Moore, city engineer at Santa Clara,

Cal., reports that he built a small plant for

$900, including a small building over the

front and a shed roof over the receiving

platform. He reported about 75 cubic yards

of garbage destroyed per month, with slab

fuel, at a cost of $20 for attendance and $8

for fuel, or about 35 cents a cubic yard,

possibly equivalent to 70 cents to $1 per ton.

The operation is not continuous and prob-

ably three times as much garbage could be

disposed of for very nearly the same total

cost.

The garbage furnace at the Naval Train-

ing Station, Newport, R. I., cost $8,599 com-
plete and will destroy 2,032 pounds of gar-

bage per hour. Its regular operation is 8

hours a day and it uses 1 pound of coal to

burn 16.1 pounds of garbage. Attendants

cost $2 a day and coal costs $3.60 a ton.

An average for several months showed 4.5

tons of garbage burned per day at a cost

of 65 cents per ton.

The plant at Oak Park, 111., having a ca-

pacity of 30 tons a day, burns 9 to 10 tons,

with a consumption of 1,400 to 1,600 pounds

of coal. The fuel charge is about 20 cents

per ton at this low rate of operation and the

labor charge perhaps 30 cents more.
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I i«l ..t iltlotofl I'll »n»rli;ii;i ai:cl RflfuM Ool-

lertiun ami Dlipwl

I note that from time to time you have
published lists of r» "ti various en-
gineering subjects found in past numbers of

valuable magazine. These lists I have
found very valuable, but it has occurred to
me that it would be still more valuable if

you could publish a list of such lists, i. e.,

list of pages and gi nera] subjects only, go-
ing 1 nut longer than five or six

I am sure that many of your read-
mid find such a general list, referring

them to volume and page where they could
find such information, of great value to
themselves. L. S. S., ———, Wis.

In response to the above suggestion and
in further reply to a question from another

correspondent, the following classified list

of articles in recent volumes of Municipal
Engineering on garbage collection and dis-

posal has been prepared. Lists on other

subjects will be prepared on request, and a

list of these lists will be printed occasion-

ally.

The general principles to be followed in

devising a system for collecting and dispos-

ing of municipal refuse are well stated in

such articles as that on "Refuse Disposal in

Cambridge. Mass., xlii, 101 ; "The Pittsburgh

Garbage Problem,'* xli, 61 ; "Reduction of

Garbage," xl, 36 ; "Garbage and Refuse Col-

lection and Disposal," xl, 106 ; the series

of articles on "Town Scavenging and Refuse
Disposal." xxxvii. 2*7 : xxxviii. 1. 73. 143,

229, 299, 381 ; xxxix, 1, S5 ; "City Refuse Col-

lection," xxxix. 2S6 ; "Night Soil Removal,"
xxxviii, 37 ; "Boston Report on Collection

and Disposal of Refuse," xxxviii, 209 ;

"High Temperature Garbage and Refuse De-
structors," xxxviii, 258 ; "Disposal of Munici-

pal Refuse in the United States," xxxv, 377 ;

"Refuse Destruction for the Borough of

Richmond. New York City," xxxii, 39 ; "Gar-
bage Incineration for St. Louis," xxx, 28 ;

"Garbage Collection and Disposal in St.

Louis," xxx, 214 ; "Sewage and Dye Waste
Disposal," xxx, 276.

Various systems and plants for collecting

and disposing of garbage and refuse are de-

scribed more or less fully in : "Harris Com-
bination Incinerator and Power Plant," xlii, p.

"A Municipal Garbage Incinerator and
Steam Generator," xli, p. 405 : "The Garbage
Crematory at Houston, Texas." xl, 177 ;

"The Municipal Garbage Reduction Plant at

Columbus, Ohio," xl, 322 ; "Special Services

to Rochester Citizens," xxxix, 24 ; "The Mu-
nicipal Garbage Reduction Plant at Colum-
bus, Ohio," xxxix. 135 ; "Specifications for

New Incinerating Plants for San Francisco,"
xxxix, 2 26 ; "Garbage Collection and Dis-

posal in Minneapolis, Minn.," xxxix, 273 :

"Garbage Cremation." xxxviii, 63 ; "Garbage
Collection and Disposal Plans for New Or-
leans," xxxvii, 4 3 ; "A Combined Refuse De-
structor and Generating Plant," xxxvi, 2 53 ;

"Refuse Destruction in Richmond Borough,
New York City," xxxv, 359 ; "English, Ger-
man and Swiss Destructor Plants," xxxii,

371 ; "Westmount, Quebec, Garbage De-
structor," xxxi. 50 : "Disposal of Dye and

W.H.I Finishing Waste." xxxi, 204; "Gar-
bage Disposal by Reduction Methods." xxxi,

211 ; "Street Cleaning and Disposition of

Sweepings," xxxi. ::74
;
"Garbage Reduction,"

xxxi. 414; "Garbage Disposal in Detroit,"

xxxi, 136; "Test of the New Decarie Gar-
bage Incinerator at Duluth," xxx, 235, 313.

Articles giving some figures of cost of

construction and operation of plants and of

collection include: "Bids for Garbage Plant
at Paterson, N. J.," xli, 483 ; "The Milwau-
kee Refuse Incinerator," xli, 148; "Sewage
nd Refuse Disposal in Memphis, Tenn.,"

xxxix, 4 ; "Garbage Disposal in Paris."

xxxix. 224 : "Refuse Disposal in Somerville,

Mass.," xxxix, 319 ; "Sanitary Railroad

3truction ('amps on Cedar River Water-
shed, Seattle. Wash.," xxxvi, 146 ; "Garbage
and Refuse as Fuel in Nottingham, Eng-
land," xxxv, 394.

Statistical data on garbage collection and
disposal will be found in "Garbage Collec-

tion and Disposal," xl, 281 ; "Garbage Dis-

posal and Street Cleaning Details," xxx, 25.

Sanitary garbage carts are described in

"German Garbage Carts," xlii, p. 106 ;

"Refuse Disposal in Berlin, Germany," xli,

4 7>;
; "Odorless Garbage and Refuse Carts,"

xxxvii, 129; "A Steel Sanitary Cart," xxxvi,

195.

Feeding of garbage to hogs is described in

an article on "Garbage Disposal in Mont-
clair, N. J.," xli. 147.

Regulations and ordinances governing gar-

bage and refuse collection and disposal are

given in "Regulations for Collecting Gar-
bage at Householders' Expense," xl, 348 ;

"Suggested Garbage Receptacle Ordinance
for St. Louis," xl, 445 ; "Refuse Can Be
Dumped in Lake Michigan Only Behind
Breakwaters," xxxix, 55 ; "Garbage Ordi-

nance," xxx, 3 4.

Legal decisions and opinions on phases of

garbage and refuse disposal nuisances, con-

tracts, etc., will be found in "Exclusive

Privilege of Collecting Garbage," vol. xl,

p. 137 ; "Maintenance of Noxious Garbage
Dump by City and Liability for Nuisance,"

vol. xxxviii, p. 352 ; "Ohio Cities Can Not
Restrict Garbage Collection," vol. xxxi,

p. 120; Exclusive Garbage Contracts Can be

Made, xxx, 28.

Reviews of Books on the subject: Morse's

"The Collection and Disposal of Municipal

Waste," vol. xl, p. 143 ; Parsons's "Disposal

of Municipal Refuse," vol. xxxv, p. 48;

Baker's "Notes on British Refuse Destruc-

tion," vol. xxxv. p. 325 ; Venable's "Garbage
Crematories in America," vol. xxxiv, p. 44 ;

Branch's "Heat and Light from Municipal

and Other Waste," vol. xxxiv, p. 111.

Descriptive lists of articles, most of which
are also included in this list, will be found

in "Disposal of Sewage and Refuse," vol.

xli, p. 2 89; "Information About Garbage
Collection and Disposal," vol. xli, p. 291 ;

"Information About Garbage Destruction,"

vol. xxxix, p. 39 ; "Garbage Collection in

Small City," vol. xxxviii, p. 194 ; "Garbage
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Disposal In America," vol. xxxviii, p. 4_'2
;

"Collection anil Disposal of Garbage In

Small Cities," vol. xxxvii, p. 36 ; "Informa-
tion on Refuse and Disposal," vol.

xxxvi, p. 2B7 i "Information on Sti..i

Cleaning ami Garbage Collection and Dis-

posal," vol. xxxv, p. 179; "Garbage Dis-

posal," vol. xxxii. p. 95 ; "Disposal of Gar-
bage in Small Towns," vol. xxxi. p. 454 ;

"Power from Garbage Destructor," vol. xxx,

p. 25.

Miscellaneous articles of less importance
include : "To Exhibit Cleveland's Garbage
Plant," vol. xli, p. 147 ; "Los Angeles' Ref-
use Disposal," vol. xli, p. 480 ; "Baltimore
Collects Its Own Garbage and Refuse," vol.

xl, p. 127 ; "Modern Municipal Sanitation in

Cuba," vol. xl. p. 333 ; "Information About
Garbage Plants," vol. xl, p. 350; "Cities

Operating Garbage Incinerators," vol. xl, p.

427 ; "Manufacturers of Garbage Disposal
Plants," vol. xl, p. 428 ; "Test of Decarie
Garbage and Refuse Incinerator," vol. xl,

p. 460 ; "Los Angeles Has a Garbage Nui-
sance," vol. xxxix, p. 54 ; "Garbage Reduc-
tion," vol. xxxix, p. 153 ; "Municipal Im-
provements in Richmond, Ind.," vol. xxxix,

p. 194; "The Destructor Company," vol.

xxxix, p. 415 ; "Municipalities Operating
Garbage Reduction Plants," vol. xxxix, p.

471 ; "Garbage Disposal for Small City,"

vol. xxxviii, p. 267 ; "Municipal Garbage
Collection Proposed for "Washington, D. C,"
vol. xxxviii, p. 431 ; "Garbage Disposal and
Street Cleaning," vol. xxxiii, p. 236 ; "Pol-

lution of Sea Beaches in New Jersey Must
Stop," vol. xxxiii, p. 263 ; "Garbage for

Fuel," vol. xxxii, p. 314 ; "Ashes Removed
by Trolley Cars," vol. xxxii, p. 335 ; "Cost
of Street Cleaning, Garbage and Light in

Cleveland," vol. xxxi, p. 189 ; "Garbage and
Refuse Disposal in Pittsburg," vol. xxxi, p.

210 ; "Hogs Proposed as Garbage Disposal

Plant for Boston," vol. xxxi, p. 210; "New
York Garbage on New Jersey Beaches," vol.

xxxi, p. 211; "What Is the Best Method of

Garbage Disposal?" vol. xxxi, p. 280 ; "Odor-
less Excavators," vol. xxxi, p. 280 ; "De-
troit's Garbage Question Undecided," vol.

xxx, p. 292 ; "Chicago's Garbage Problem
Postponed," vol. xxx, p. 292.

The correlative subject of abattoir manage-
ment is treated in "A European Abattoir."

vol. xl, p. 490 ; "Municipal Abattoir." vol.

xxxix, p. 33 ; "The Municipal Abattoir and
Reduction Plant at Paris, Texas," vol. xxxix,

p. 90 ; "Austin Contemplates a Municipal
Abattoir," vol. xxxix, p. 479 ; "A Municipal
Abattoir in South Africa," vol. xxxv, p. 2 24 ;

"Municipal Slaughter Houses," vol. xxxiv.
p. 237 ; "Purification of Slaughter House
Refuse at Zerbst, Germany," vol. xxxi, p. 86.

Crematories for Human Bodies are named
in vol. xxx, p. 199.

Records *ln a City Engineer's Office.

I would like to get the most modern meth-
od of keeping city records for a city en-
giner's office, giving the method in detail,
such as water mains and service connection

i" mih\ sewers and their connections ami
ail record! that should in- kept by a city
engineer. Are there any books published
thai give the Information?

i M. i:.. city Engineer, .
, Minn.

There is no book which is of direct appli-

cation to the problem stated. The books
mi accounting, recording and filing give prin-

ciples Which an- applicable, ami also many
details of method, but laws, customs ami
other local conditions vary so much that no
book could cover them all. The following
articles in Municipal Engineering treat the
subject from almost every viewpoint and
will be of much assistance in working out
a system. Some of them refer to other
articles in still earlier numbers, as well as
to books and other sources of information.

"Record of Water Fixtures and Meter
Readings," vol. xlii, p. 121.
"Method of Keeping Record of Improve-

ments to Established Water Works Plants,"
vol. xli, p. 13.
"Books on Accounting for Contractors,"

vol. xli, p. 129.
Review of Gillette and Dana's "Cost Keep-

ing and Management Engineering," vol. xl,

p. 446.
"Contracting Practice," vol. xl, pp. 393,

475; vol. xli, pp. 1, 93 173, 252, 337, 421;
vol. xlii, pp. 23, 104, 149.
"A Card Index of Catalogs," vol. xl, p.

536.
"Form of Grade Book for Small City,"

vol. xl, p. 210.
"Smoke Abatement Campaign Material,"

vol. xl, p. 354.
"Record of City Improvements," vol. xl,

p. 222.
"Forms for Proposals and Estimates," vol.

xl, p. 344.
"Water Rates and Records at Valparaiso,

Ind.," vol. xxxix, p. 18.
"Forms of Receipts and Water Bills and

Water Rates," vol. xxxix p. 120 ; vol. xxxviii,
pp. 184, 347, 423.
"The Card Index Applied to Fire Fight-

ing," vol. xxxix, p. 130.
"The Classification and Filing of Technical

Memoranda," vol. xxxix, p. 190.
"Card Index for Engineer's Office," vol.

xxxviii, p. 113.
"Bookkeeping for Metered Water System,"

vol. xxxviii, p. 182.
Review of the annual report of the city

engineer of Salt Lake City, Utah, for 1908,
which gives detail as to classification and
methods of keeping records and accounts by
a system which is very complete and is

doubtless efficient ; vol. xxxviii, p. 56.
"Handling Day Labor in Holyoke, Mass.,"

vol. xxxviii, p. 2 02.

"Improved Municipal Accounting for Wash-
ington," vol. xxxviii, p. 208.
"Forms for Daily Force and Material Re-

ports," vol. xxxviii, p. 270.
"Service Reports and Balance Sheets for

City Law Departments," vol. xxxviii, p. 348.
"Model Form of Report for Water Works

Department," vol. xxxviii, p. 350.
Review of Garrison's "Accounting Every

Business Man Should Know," vol. xxxviii,
p. 357.
"Forms of Meter Repair Records," vol.

xxvii, p. 260.
"Control of Workmanship on Asphalt Pave-

ments," vol. xxxvii, p. 301.
"Cost Keeping on Municipal Contract

Work," vol. xxxvi, p. 1.

"A House Numbering System," vol. xxxvi,
p. 38.
"A System in Municipal Accounting, vol.

xxxv, p. 22.
"Water Rates and Rentals," vol. xxxv,

p. 73.
"System of Accounts for Small City," vol.

xxxv, pp. 177, 246.
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Munic n I Atlantic
N J.." vol. -

"The Ohio Law "n Supervision of Ac-
'. xxxiv. p. 90.

ounts
Recommti. - cxxlv,
p. 104.

"Books for nd Light
Plant Accounts." vol. xxxiv. p
"Books on Operation of Water and Light

Plants." voL xxxi\
port Form for Street Work,"

vol. xxxiv. p.

"New Accounting System for Springfield,
111.." VOL xxxi

a Few Kx: the Examination
of Water Works Accounts and Management,"
vol. xxxiii. p. 40.

"The Demand for Better Forms of Munici-
nd Reports," vol. xxxiii, p. 42.

"City Engineer's Office R< giving
refer. t number of earlier articles
on this subject, vol. xxxii. p

- Station Records and
vol. xxxii. p. 21.

istablishing Street Grades and W
for Concrete." referring to a number of
articles on procedure and records, vol. xxxii.

Review of McCullough's "Engineering
Work in Towns and Small Cities." vol. xxxii.

p. 4 9.

Review of Mulhall's "Quasi-Public Cor-
• ion Accounting and Management," vol.

xxxii. p. 188.
Review of Gillette's "Handbook of Cost

Data for Contractors and Engineers," vol.

xxxii. p. IS!'.

"A Method of Filing Notes, Sketches and
Clippings." vol. xxxi. p. 41.

"Filing and Indexing City Engineers' Rec-
ords," voL xxx. p. 27".

"Loose Leaf System for Field Notes and
Office Records." vol. xxx, p. 409.

< Ml of Klectric Current In Cities.

Our city is investigating the cost of elec-
tric current for lighting, heat and power
purp"

I presume you have this information easily
accessible, as the question often arises.
Therefore for the city and myself I request
such information as you can furnish on the
following Questions

:

In cities between 100,000 and 200,000 pop-
ulation in the United States

—

1. What is the cost per arc light per
annum?

"What is the cost per incandescent lamp
per annum?

3. What is the price to consumers for
such electric current? The classes into
which consumers are divided, and the price
charged each ?

4. The cost of production and transmis-
sion of such current in these cities?
J. L Matson*. City Attorney, Atlanta, Ga,

1. The cost per arc light per annum for

street lighting is as follows, all-night

schedule

:

Columbus. O.—Municipal plant.
Toledo, O.—2,000-c. p. magnetite arcs. $83.
Atlanta, Ga.—500-w. arcs, $60.
Oakland Cal.—2,000-c. p. arcs, $75.60.
"Worcester. Mass.—380-w. arcs, $91.25.
Syracuse, N. Y.—2,000-c. p. arcs, $68.
New Haven, Conn.—320-w. arcs, 20 cents

per night, or about $73 a year.
Birmingham, Ala.—450-w. arcs, $70 a

year. City also has small plant.
Memphis, Tenn.—1.5-amp. arcs, $75.
Scranton, Pa.—A. c. and d. c. arcs, 480-

k. w.
Richmond, Va.—Arcs. $54.75 and $57.

Also has municipal plant, now using water
power.

Paterson. N. J.—2.000-c. p. arcs, $77.50.
Omaha. Neb.—A. c. arcs, 6.6-amp., $60.

Fall River, Mass.—4-amp. magnetite
|

Dayton, « ».— 465-w., <L c, series arcs, $66.
nd Rapid nicipal plant,

ag city, fur 2,000-c. p. arcs, $57.24 a

ville, Tenn.—Municipal plant.
Lowell, Mass.— 4,( -c. p. arcs. $100.
Cambridge, Mass.—450-w. arcs. $90.
Spokane, Wash.—7.5-amp., 2,000-c. p., se-

Brid^eport, Conn.—1,200-c. p. magnetite
arcs, $73.

Albany, N. V.—2,000-c. p. arcs, $98.55.

2. The cost per incandescent lamp per
year for street lighting, all-night schedule,

follows:
Atlanta. Ga.— 75-c. p. $:::;. 7.".

Oakland, CaL— 16-c. p., 17.20.
"Worcester, Mass.—50-w.. tungsten, $18.
Syracuse, N. Y.—128-w. and 50-w., $24

New Haven, Conn.—8 to 100-c. p., 11 cents
per k. xv.

Scranton, Pa,—40-w., series tungstens, $15.
Paterson. N. J.—$15 to 20.

Omaha, Neb.—50-w. tungstens, $15.80.
Fall River, Mass.—40 and 75-xv. tungstens,

and $2 5.

Davton, O.—60-c. p., 6.6-amp. tungstens,
S24. '

Lowell, Mass.—25 and 40-c. p., $18 and
$22.50.
Cambridge, Mass.—40-c. p. tungstens, $25.
Spokane, Wash.—100-w. tungstens, $18.
Bridgeport. Conn.—75-w., series arc, $27.
Albany, N. Y.— 40-c. p. Mazda, $20.

3. But few prices to consumers are at

hand. They are as follows

:

Toledo. O.—9 cents per k\v. hr., 10 per
cent discount.
Oakland City, Cal.—10 cents per kw. hr.,

5 to 65 per cent discount for light ; 5 to 12
cents per kw. hr. for power.

Syracuse. N. Y.—8 cents per kw. hr., 10
to 40 per cent discount for light; 8 to 1.75
cents for power.
Birmingham, Ala.—12 cents per kw. hr.

for light and 7 cents for power, with dis-
counts.

Memphis. Tenn.—11 cents per kw. hr., 1

cent discount for light; 10 cents, with dis-
counts, for power.

Paterson, N. J.—10 cents per kw. hr.,

with discounts for quantity, for light, and
for quantity and demand for power.

Nashville, Tenn.—For commercial incan-
descents and 500 to 2,000-c. p. arcs, 12 cents
per kw. hr. is charged by private company
furnishing them.

Lowell, Mass.—Commercial arcs and 16-c.

p. incandescents cost 11 cents per kw. hr.

4. The cost of production and transmis-

sion is not available. One item of impor-

tance is the cost of coal, which is reported

as follows, per ton :

Columbus, O, $1.29.
Toledo, O., $1.50 to $1.65.
Atlanta, Ga., $2.
Oakland, Cal., oil, 2.3 cents per gallon.
Worcester, Mass., $4.40.

New Haven, Conn., $4.
Birmingham, Ala.. $1.55 at city plant, $1.50

at private plant, delix-ered.

Memphis, Tenn., $1.45 to $1.65.
Scranton, Pa.. $1.2".

Richmond, Va.. $3 to $2.63.
Omaha. Neb.. $2.40.
Fall River. Mass., $3.40.
Davton, O, $2.25 to $2.18.
Grand Rapids. Mich., $2.94.
Nashville. Tenn.. $2.80.
Lowell. Mass., $5 to $4.53.
Cambridge, Mass., $4.
Spokane, Wash., water power.
Bridgeport, Conn.. $3.85.
Albanv, N. Y.. slack. $3.
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Practical Points from Practical People

Contributions to this Department are invited.
Give from your experience for the benefit of others.

Never mind style of composition, the fact is what is wanted

Thorough Study of Smoke Problem in Progress.

To the Editor of Municipal Engineering :

Sir—It may be of interest for you to know
that we are entering upon a study of the

smoke problem in the broadest possible

manner.
We are taking the following as our chief

lines of investigation : The effect of smoke
on health, plant life and buildings. We are

also considering the increased cost of living

due to damage and dirt caused by smoke, and
the legal as well as the engineering side of

the question. Each of these investigations

will be carried out by one or more men, each
a specialist in his line.

It is hoped that by co-ordinating these

various researches it will be possible to ob-

tain some valuable technical as well as scien-

tific data. We will at least be able to estab-

lish the status of the problem, as a whole, on
a scientific basis.

I am writing at this time to see if you
will not aid us in this undertaking by making
mention of the work we are doing in the
pages of Municipal Engineering. We
should like to get in touch with people inter-

terested for the purpose of co-operation, in-

formation and suggestions.

Thanking you in advance for any aid that

you may see fit to render us, I beg to remain,

Very truly yours,

R. C. Benner,
Department of Industrial Research, Univers-

ity of Pittsburg, Pa.

Water Tight Sewer Joints.

To the Editor of Municipal Engineering :

Sir—Seeing the mention of "Jointite" in

your February issue I thought perhaps you
might be interested in knowing may experi-

ence with same on sewer work at Summit, of

which place I am city engineer, so I am en-

closing an outline of its use and a few details

of cost and my reasons for making water-
tight joints which I thought might be on in-

terest to some of your readers.

John S. Stiger,

City Engineer, Summit, N. J.

Experiments were made by the writer dur-
ing the winter of 1909-10 on waterproofing
sewers. These experiments resulted in get-
ting a flexible water-tight joint material that

would remain water-tight under pressure
when deflected to a very great degree. This
property is of great value not only in lessen-
ing the liability to injury of the joint when
constructing the sewer but later when settle-
'ment is so apt to occur. This material,
known as Jointite, manufactured by the Mar-
bleoid Co. of New York City, is heated to a
temperature of 400 degrees or more and
poured into joints in similar manner to lead
and can be safely handled in all kinds of
weather without danger of cracking tile or of
poor results.

One of the peculiarities of the material,
which is of great value, is that it adheres to
a wet pipe, apparently dispelling moisture in
the form of vapor produced by the heat of
the mixture. I have often in my work at
Summit poured joints in from 4 to 6 ins. of
water with apparently the same good results
as if poured on dry pipe. Lines so run stood
both an outside and inside water test. How-
ever, I do not of course advise pouring joints
in water where it is practical to pump, which
is usually the case, and in fact almost always
necessary in order to handle the excavation
economically. On 8 in. deep and wide socket
tile pipe I specify 3 lbs. of compound to a
joint and as the cost of the material is $105
per ton or 5 *.£ centts per poundd it would
make the cost of these water-tight joints, in-
cluding labor of running, about 7 cents per
foot, or slightly less than $370 per mile.
Engineers differ as to the cost of cement
joints but I think all will agree with me that
$100 per mile would he a very low estimate.
This makes the additional cost of $270 per
mile for sewers that will remain water-tight
under all conditions, as I have proven dur-
ing the past two years on over twelve miles
of sewers laid throughout the city of Sum-
mit.
As half the sewerage in Summit has to be

pumped, I estimate that the saving in cost
of pumping alone would pay the additional
cost of water-tight joints in less than five

years. Based on the average infiltration of
140 miles of sewers throughout the small
towns in Massachusets as reported by Mr.
Kenneth Allen, of 40,000 gals, per mile daily,
the cost of pumping this infiltration would
amount to as much in one year and two
months as the additional cost of making tight
joints. Summit's infiltration is much less
than most towns owing to the hilly or rolling
surface and porous sub-soil, therefore it

would be less important to make water-
tight sewers here than in most towns, were
it not, as I have already stated, that we
have to pump half our sewage and are also
limited to capacity in joint trunk sewer.
However, nearly all towns are either simi-
ilarly situated or have purification plants
which make it equally important to prevent
infiltration owing to the additional cost of
treating.

I would further state as my experience that
in quicksand work or in any ground where
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much water is encountered, it Is not only
better, but cheaper to use Jointito than ce-
ment if only sufficiently tight joints are de-
sired to prevent quicksand entering through
them. In all work at Summit I specify Join-
tite whether in wet ground or dry, as I con-
sider it as important to prevent the sewage
from getting out and polluting the subsoil,
as t- round water from coming into
the Bewer.

Mwilin ( la] Bottom in a Tunnel.

Tunnel work for sewers, being usually near
the surface, often encounters very trouble-

some obstacles in a combination of different

materials, and sometimes in clays which
seem to leave no foundation fit, or possible,

to work on.

An interesting example from a piece of

tunnel work in connection with the new
sewerage work in Louisville, Ky., is given in

the report of the chief engineer, J. B. F.

Breed, and Harrison P. Eddy, of Boston,
consulting engineer.

This was a tunnel nearly 1,300 feet long,

the driving of which was made difficult,

among other causes, by the variation in the
depth of rock. In some places the headings
were entirely in rock ; in others entirely

earth, while for about one-fourth of the

distance the roof was in earth and the

lower part of the tunnel was in rock. The
method of construction adopted by the con-

tractor was to first drive the entire length

of tunnel between two shafts, then to start

the concrete in the center of the drift, work-
ing in each direction toward the shafts. In

the headings, which were wholly in earth,

the wet, blue clay encountered was rendered
soft and unstable by the continual disturb-

ance caused by working upon it and by
the passage of men and cars over it. This
condition was avoided by building a sub-

invert of concrete five inches in thickness

as fast as the tunnel was driven and upon
and over which the employes could work
and pass back and forth without causing any
softening of the material underneath.

In some places the clay was found to be
particularly soft, so that the upward pres-

sure of the clay in the floor of the tunnel,

due to the weight of the surrounding ma-
terial, caused some trouble in placing the

concrete sub-invert. In such places a three-

inch oak platform was placed on the clay

bottom and on this the sewer was built.

Under Mellwood avenue similar conditions

were encountered and much trouble was ex-

perienced in attempting to drive a tunnel.

The attempt to tunne' was finally abandoned
and this portion was built in open cut, by
which method no difficulty was experienced,

apparently because of the reduced amount
of walking over the clay bottom. In the

open trench the clay was removed to a
depth of twelve inches below grade, this ex-

cavation being refilled with gravel, which
provided a satisfactory foundation for the

concrete structure.

Sewer Coaatruotion in i.RKTnnge, ill.

The village of Lagrange, HI., Is just com-
pleting 6,500 feet of combined monolithic
concrete and vitrified pipe sewer. The for-

mer of these Is 6% feet in diameter and
will take care of storm water, while the

smaller pipe. 15 inches in diameter, will

carry sewage to the filter beds. These sewers
parallel each other in the same, trench, with
their centers on practically the same plane.

The concrete sewer has walls 8 inches in

thickness, and the concrete is extended to

cover the pipe sewer to a thickness of 6

inches. This is done because the flow

through this pipe is at a considerable head
at some points.

The excavation is made with a 45-ton

Bucyrus shovel, while a Vulcan traction

shovel makes the back fill.

Concrete is mixed directly over the trench
on a platform resting on rollers. The mixer
outfit comprises an engine, a boiler and a
Drake continuous mixer discharging through
a swinging pipe directly into the forms.

Concrete materials are distributed in piles

at convenient intervals along the trench

either in the street or on private property.

From here it is delivered by wheel-barrows
directly into the mixer.

About 130 feet of the sewer invert extend-

ing up on the sides to within a foot of

the center line is poured before any attempt
is made to place the arch. The platform is

pulled ahead by a crab on the engine. Forms
are then set up and the platform returned

to pour the concrete into the arch. These
forms consist of 2x6-inch lagging placed

over %x3-inch steel half rings, which have
their turned-in ends bolted together at the

sides of the sewer. To facilitate removal,

wedges were placed between the ends of

the half rings. The lagging is 16 feet long

and the rings are spaced 4 foot centers. A
steel band 1-16x4 inches in cross-section,

bent to the half circle with the ends turned

in and back to hold the first plank secures

the lagging in place at each side. The last

piece placed at the top forms a key which
is so wedged against the adjoining pieces

that it can be removed quickly. Forms are

left in from thirty to forty-eight hours. The
contractor has sufficient lumber to set up
about 500 feet of forms. From 130 to 160

feet of completed sewer constitutes an aver-

age day's work, except where a medium hard
limestone ledge, varying in depth from
to 6.5 feet was encountered. Two men only

are required to remove the forms and carry

the material forward. Two other men erect

the inner forms for the arch and also place

the boards used on the haunches on the

imtside.

The invert of the sewer is given a plaster

finish % to 1 inch thick, applied as soon

as the comparatively dry concrete has been

placed. The arch is smoothed up with plaster

w here necessary as soon as the forms are

ved.

The concrete used in constructing the sewer



FROM WORKERS IN THE FIELD 257

is mixed In the proportions oi Uni-

versal Portland cement to three parts tor-

pedo sand and five parts of 1 'j-inch broken
limestone obtained from quarries about one
and one-half miles from the work.
The Ewing & Stone Company, of Chicago,

are the engineers on the job, with Mr.

Edwin Hancock, of that company, in active

charge.

Pitch residue 369.8 73.4

100.0 100.0
b. Distillate practically solid when cold.
c. Distillate showed about one-third its

volume precipitated solids when cold. \

d. Pitch residue, hard, brittle, fairly
lustrous.

The Young-stoxvn Slag Road.

To the Editor of Municipal Engineering :

Sir—I note in the February issue of

"Municipal Engineering," on page 98, an
article published as Editorial Correspondence
and entitled "The Toungstown Slag Road."

Taken as a whole, your correspondent gives

a good review to date of the slag experiments

conducted by this office in co-operation with

the Carnegie Steel Company, but there is one

erroneous statement to which I take occasion

to call your attention in order that it may
be corrected through your pages. I refer

to your representative's report of an inspec-

tion of Section 40, on page 100, where he

says

:

The binding material, a crude coke-oven
tar, seems to possess valuable properties for
use in this connection, superior by far to most
crude tars which have come to the writer's
attention.

Then follows an analysis of a sample of the

crude material with our recommendations as

to the proper method of refining it to pro-

duce a satisfactory road binder.

For your correct information I am sending

you herewith a copy of our circular describ-

ing the Youngstown experiments, and on page

9 you will find an analysis of the tar act-

ually used with a brief statement showing
that it was made from the crude material by
following our recommendations. It was a re-

fined product and your correspondent has evi-

dently been misinformed ; but since the wide
circulation which this paragraph may have
is apt to mislead your readers into attempt-

ing construction work with crude tars, and,

moreover, places us in the position of recom-
mending such tars for that class of work, I

have to request that you make such prompt
and public correction of the statement as you
conventiently can. L. W. Page,

Director, Office of Public Roads,
Washington, D. C.

The analysis to which Mr. Page refers is

as follows

:

This tar was obtained from a by-product
coke-oven plant at Sharon, Pa., where it was
also refined by distilling off about 17 per
cent, of the lighter oils and water. Its char-
acteristics are shown in the following table

:

ANALYSIS OF REFINED COKE OVEN TAR.
Specific gravity 25°/2 5° C 1.217
Float test at 32° C(time)....l min. 25 sec.
Per cent, of free carbon (insoluble

in CS2, aid tern.) 13.11
Per cent. Per cent.

Distillation

:

by vol. by wt.
Water 0.0 0.0
First light oils to 110° C... .0 .0

Second light oils 110°-170° C b3.8 3.2
Dead oils 170°-270° C c26.6 23.4

The Mechanical Action of Calcium Chloride.

To the Editor of Municipal Exgixkrring:
Sir—A companion piece to your very valu-

able article in the February issue on "The
Germicidal Value of Calcium Chloride," from
Prof. M. L. Trowbridge, will, I trust, be
found in a brief description of my observation

of the mechanical action of this chemical,

which I have found very different from the

accepted belief, in the four years of experi-

mental work I have just completed.

I started my labors under the prevailing

supposition that calcium chloride was a solu-

ble salt which would dissolve completely in

water and so become lost through this pro-

cess of dissolution. But a close observation

soon led me to doubt this theory. The fact

that this chemical is considerably heavier

than water would seem, on the lines of grav-

ity, to make it impossible for the heavier sub-

stance, chloride, to lift and flow with the

lighter substance, water. The fact that the

chemical, once properly incorporated in a
road, did not seem to wash or lose its mois-

ture-gathering and giving properties, soon
confirmed the belief that the chemical was
not moved by a flow of water unless this

flow was strong enough to lift and carry

away bodily the road substance and surface

to which it was attached. With this discov-

ery, I began to question the theory of dilu-

tion and to substitute that of saturation. This

I found fitted my experience more nearly, and
so I took a sample of the chemical to Prof.

John Matthews, the chemist in one of the

high schools of this city, and arranged with

him to test out this sponge theory as against

the old one of dilution. At first he was in-

clined to ridicule my beliefs and was doubtful

of results, but on hearing the actual results,

which I had observed in over a year's use of

the chemical in road treatment, he agreed to

make the tests for me. He, very much to his

surprise, found my contentions correct and
has recently made affidavit to this effect for

presentation to the Commissioner of Patents

in support of my contentions before that

office.

Now, with the chemical heavier than water,

and having the sponge property of absorption

and evaporation, rather than that of dilution

and dissolution, you can see that the chemi-

cal, once properly and thoroughly incorpor-

ated in the top surface of a roadway, becomes
practically indestructible. As Prof. Trow-
bridge shows in his able paper, once such an
incorporation is a fact, the roadway becomes
sterile, and if you allow this chemical sponge

to dry out and the surface of your roadway
to become dry and dusty, still you will have
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a relatively harmless dust, one carrying few,

if any, disease germs.

I think I have also made still another dis-

In the chemical action of this chem-

leech-llke action of attachment by
which it will attach Itself to any substance

it may fall upon in a liquid State, or '>n which

it may dissolve and liquefy If put on in a
granular form, and that, once attached, its

removal is almost impossible. I first noted

this in the saturation or liquefaction by air-

moisture absorption of these granules in a
-hell wheelbarrow from which we did

our spreading in my first year's operation.

The shell of this barrow became coated with

the chemical to a thickness of over one-fourth

of an inch, and this coating could only be re-

moved with some sharp cutting tool, with a
blow or pressure. This feature also adds
greatly to the life and service of the chemical

after application.

It must be apparent that with all these

staying qualities, added to the disease de-

stroying action shown to exist (with a proper
treatment) in the paper quoted above, you
have in the deliquescent chlorides (calcium,

magnesium and sodium chlorides being in this

same class, with magnesium chloride a
greater moisture absorbent than calcium), a
substance for road treatment that has no
equal. Owing to these lasting, or non-wast-
ing properties, you have a system of road
treatment, repair, and construction that in-

- a constant improvement in same, with
a rapidly decreasing cost, going almost to

the vanishing point, and one that will stand

any kind or condition of traffic, in fact, the

heavier and harder, the better, as weight
simply means a more solid compacting, and
rubber auto tires simply iron down a damp
surface.

There is still another feature of this chem-
ical action that promises much comfort to the

dweller on a treated roadway during the hot,

sultry summer months, and that is the prom-
ise of a nice, cool air through the night after

a light wetting in the evening, as the chem-
ical, once saturated, will carry the moisture
all night, and long into the next day, no mat-
ter how hot and dry it may be, and if there

is moisture in the air to draw from, it will

not dry out at all.

These actions are largely contrary to the

generally accepted belief, but are hinted at

by Prof. Trowbridge in his statement that

the chemical, though subjected to an excessive

dilution during a long or hard drain, will

again concentrate on evaporation and so re-

gain or recover its original strength. As I

understand it, a substance that is subject to

a large dilution, unless absolutely confined

'which is impossible on a. roadway), could

hardly recover its original strength or prop-

erties, but if. as under my contention, it is

not diluted but simply saturated, the water
saturation may and will dry out and leave the

body of chemical intact ready for repeated

actions. Prof. Matthews does not think it

loses its absorption powers in any great de-

gree by this repeated action.

S. o. i [owb,

Manager the Howe Chemical Road Co.,

i letroit, Mich.

Schedule of Professional Charges.

a Bchedule of charges tor professional

services of consulting and construction en-

gineers has been prepared by a number of

representative St. Louis engineers and en-

dorsed by the Engineers' Club of St. Louis.

The schedule follows :

The following schedule of charges is in-

tended as a guide to engineers and their

clients. It is adopted as representing fair

and proper compensation for engineering

services under the conditions stated, and is

believed to conform to the established prac-

tice of the leading American engineers. We
rec unize the propriety of a per diem or

percentage charge varying in amount ac-

cording to the magnitude or importance of

the work involved, or the experience and
reputation of the engineer. We reserve the

right to depart from the schedule at any
time, if such action seems to us wise and
proper.

1. For preliminary study and report upon
a project, or examination of a project pre-

pared by another engineer and report on

same :

(a) Charges, $50 to $100 per day for

the first two to ten days and $25 to $50

per day thereafter, plus all expenses, in-

cluding salaries paid assistants, with an
allowance of 25 per cent of such salaries

for general office expenses.

(b) In lieu of the above, at the option

of the engineer, a percentage charge vary-

ing from 1 to iy-2 per cent.

.. For preliminary study, report and final

detail drawings and specifications:

Charges same as under paragraph 1 (a),

or, at the option of the engineer, a charge

of 3% per cent.

3. For preliminary study and report, pre-

paring detail drawings and specifications,

awarding contracts and acting in a general

supervisory capacity during construction, in-

cluding office consultation, but not including

continuous supervision, inspection, testing or

management—work costing $10,000 or more,

:. per cent.

For work costing less than $10,000 it is

proper to charge a fee in excess of 5 per

tent.

4. For full professional services and man-
agement, including preliminary studies, de-

tail drawings and specifications, awarding

contracts, active and continuous supervision,

testing and inspection, work costing $10,000

or more, 10 per cent.

For work costing less than $10,000 it is

proper to charge a fee in excess of 10 per

cent.

5. For investigations and reports involv-

ing questions in dispute and intended for

use in connection with expert testimony

:
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Charges, a minimum fee or retainer of

$100 to |600, or such larger amount as ma\
be commensurate with 1 1 1

«
- financial impor-

tance of the ease or 1 1
1*

• labor involved, with
per diem and expense charges as per para-

graph No. 1 (a).

G. "Where a per diem charge is made six
hours of actual work shall be considered
one day. While absent from the home city,

however, or while attending court, each day
of twenty-four hours or part of a day shall

be considered one day, irrespective of the

ial hours of time devoted to the case.

7. When charges are based on a percent-

age of the cost, the commissions as above
are to be computed on the entire cost of

the completed work, or on the estimated cost
pending execution or completion. Payments
shall be made to the engineer from time to

time in proportion to the amount of work
he has done.

8. Traveling expenses, as well as any
expenses involved in the collection of the
data necessary for the proper designing or
planning of the structure or project, such
as borings, soundings or other tests, and
excepting only ordinary measurements and
surveys, are to be paid by the client in ad-
dition to the commissions herein provided
for.

9. "When alterations or additions are
made to contracts, drawings or specifications,

or when services are required in connection
with legal proceedings, failure of contractors,

franchises or right-of-way a charge based
upon the time and trouble involved shall be
made for same, in addition to the commis-
sion herein provided for.

10. Drawings and specifications are to

be considered the property of the engineer,

but the client is entitled to receive one com-
plete record copy of same upon payment
of actual cost of making copies if no dupli-

cate set is on hand.

Cost of Tar Binding' and Water Binding: of

Roads.

Having received a few inquiries as to the

treatment of roads with "Tarvia" binding and
"tar" binding, and as to the cost over the

ordinary water-bound system, I thought it

would perhaps be useful to embody the par-
ticulars in a short paper for the informa-
tion of other surveyors in various parts of

the country. In doing this I take into con-
sideration that at this period of the year
the estimates are being prepared for road
work to be carried out during the forth-

coming season, and the question to consider
is the advisability of adopting more up-to-
date methods in the repairing and remetalling
of road surfaces, and whether surveyors are
to advise their councils to use a tar binder
or still adhere to the old water-bound sys-
tem. There are various materials on the
market from which to choose, such as ordi-

nary gasworks tar, distilled tar, Tarvia and
other patent tar preparations. In these short

notes I shall only treat upon two- that is,

ordinary gasworks tar, with an addition of
pitch, and Tarvia. I append the approximate
cost for the treatment of roads with these
two materials, and also by the water-bound
system as carried out by me during the
past season. Of course, the cost of the
various materials and work will vary in
different districts according to distance from
quarries, station or wharf to the road to be
remetalled, and the cost of manual labor,
etc. The amount paid by me for men aver-
ages about 3s. 2d. per day of nine hours.
Another poin,t to be taken into consideration
in estimating the cost is the thickness of
metal applied, whether one ton of metal is

to cover ten or twenty square yards, and
also the size of metal used, whether 1% inch
or upwards to 2% inch gauge.

The method adopted by me in the treat-
ment of the roads is as follows : The dry
metal is evenly spread over the surface of
the road to the required contour, and then
lightly rolled with a 12-ton roller to press
the stones into their position ; the Tarvia or
other binder is then applied evenly over the
surface by means of a 2 -gallon water can
or spreader, so as to cover every stone.
After this has been done, %-inch chippings
are spread over the surface to fill up the
interstices (allowing about 15 tons to 100
tons of metal) ; 10 tons are applied after
application of binder. The whole is then
thoroughly well rolled and brought to a good
surface, after which the remaining 5 tons
of chippings are spread to fill up any small
holes which may still be showing, and left

for the traffic to grind in. It is needless to
remark that fine, warm weather is essential
to carry out the work successfully and at
a minimum cost. I find it necessary to have
three 40-gallon tar boilers to keep properly
going, otherwise the roller is standing idle,

and the men have no binder to go on with,
or are waiting for it to boil. Tarvia needs
heating to a temperature of about 180 de-
grees Fahrenheit, and it is essential that it

should reach about this temperature, other-
wise it will not cover the area estimated
(which should be at least one square yard
to one gallon of material), and the work will

take longer. When using Tarvia, which is

very viscid, and difficult to get out of the
barrel through the bunghole, especially if the
weather is cold, it will be found necessary
to take out the head of the barrel. The way
to do this, causing least damage to the
cask, is to knock off the chine and second
hoops, tap the staves outwards with a ham-
mer, remove the head, replace the second
hoop and tighten up by driving it on, then
empty the contents. The barrel will, of

course, have been placed on the platform
(mentioned later) before removing the head.

The tools required are a cooper's drift and
and two cooper's gimlets. A platform should

be erected at a convenient point by placing

two or more barrels on end and laying strong
planks on them, and the barrels may be un-
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loaded on to the platform or on to t ii« • ground
and rolled up as required on two Btrong
planks.

Two pieces of iron should be placed on
top of each tar boiler and the barrels up-

I "ii them. The platforms should be
placed in a position so that in removing
once each day the material will only have
to be carried a convenient distance.

The section of roadway treated with Tar-
via has been a complete success so far this

winter, it being practically free from mud
and dirt, except a little brought on by wheels
of carts from adjoining fields. The cost,

as shown, works out at about Is. 6?:»d. per
yard, but I consider it can be done for Is.

4d., given favorable weather. In carrying out
my work I was handicapped by wet weather
and by only having two tar boilers for half

the time the -work was in progress, but I

hope next season to show that Tarvia bind-
ing can be carried out at the price mentioned.

In considering the cost, the question of

scavenging and cleansing requires to be
taken into account, as the amount spent this

winter on the section treated as been prac-
tically nil. which would not have been the
case with a water-bound road.

I experimented on a small area of about
366 square yards with ordinary gasworks
tar, with an addition of pitch. This has
been fairly satisfactory, and would, I be-
lieve, have been a complete success, but I

found the men were not using enough pitch,

and were not allowing the mixture to boil.

It is very evident enough pitch must be
used, and the mixture brought to boiling
point. As an experiment I consider it sat-

isfactory, and believe it possible to produce
good results if the above precautions are
taken. The costs of the various systems
will be noted from the appended particulars.
I hope in making these remarks something
may be done to assist in bringing about a
better form of road surface.

Particulars of Tarvia Binding.

£ s. d.
Quantity of metal used, 402 tons

6 cwt. ; 322 tons, 11 cwt. of
2 Vj-inch granite 148 15 7

79 tons 17 cwt. of 3-inch rejec-
tions (making up sides) .... 27 5 8

53 tons 8 cwt. J. -inch granite
chips 20 13 10

Steam roller hire. 15 davs 14 13
Manual labor, 8 men 15 days.. 19 8 8
Carting all materials (approx.

)

35 18 8
3,813 gal. Tarvia "B" at 4i4d.

.

67 10 6
Use of 95 barrels at 6d 2 7 6
R.eturn carriage on barrels 3 6 11
Fuel for tar boiler 1 12 6
Fuel for roller 4 1 3
Allow for tools and use of boilers 15

£346 19 1

Length treated, S25 linear yards.
Area treated, 4,400 square yards.
Square yards per ton of metal, 10.90.
Approximate cost per square yard, Is.

6»id., or 38 cents.

Approximate Cost of Tar Binding.
£ s. d.

23 tons (approximate) 2^-inch
broken granite 11 8 1

3 tons %-inch chippings 13 3

1
] ,

.lays steam roller 1 2 6
.Manila] labor 1 10
280 gallons tar 2 6 8
:: '_ OWta. pitch 14
Fuel io
Tools, etc 2 o

bor 2 io 2

£21 6 8

Area treated, 366 yards (approximate).
Cost per yard, Is. 2d., nearly, or 28 1-3

cents.
Square yards per ton of metal, 16 yards.
The above figures are the maximum, as

actual figures and particulars were not noted
at the time, and I believe the actual cost
to be less than this.

AVater-Bound Roads (Actual Figures).
£ s. (1.

80 tons 7 cwt. 2%-inch broken
granite 39 16 10

21 tons 12 cwt. 3-in. rejections 9 12 7
6 tons ^-inch chippings 2 6 6
Binding 16
Manual labor, 4 days 4 6 11
Team labor and horse for
water cart 8 4 7 %

4 days steam roller 3 12

£68 15 5%
Area treated, 1,372 yards.
Cost per square yard, Is., or 24 1-3 cents.
Square yards per ton of metal, 13.5.

—G. Benson Chilvers, Engineer and Sur-
veyor to the Oundle Urban District

Council, in The Surveyor and Municipal
arid County 'Engineer.

Snow Removal in Indianapolis.

An exceptional winter was that of 1911-

1912, is the concurrent opinion of the weather
authorities, both of the goosebone school and
of the government weather bureau. Munici-
palities have realized this fact and their

various departments have been kept busy
correcting the troubles caused by the ex-

treme cold and snow. Waterworks depart-

ments report troubles with anchor ice at the

intakes, frozen service pipes and mains ; and
in some few cases even sanitary sewers were
blocked with solid ice. Fire departments
have been called upon to contend with snow
drifts which were impassable to the old type

of fire apparatus and impeded even the high-

powered auto trucks. Frozen hydrants have
added to their troubles. The street cleaning

departments have had their problems to con-

tend with, which have thoroughly tested

abilities.

In Indianapolis repeated snow falls through
January and February have taxed the pa-
tience of the street cleaning department and
have proved a drain upon the department's
appropriation by reason of the extra force

required to handle the snow on the down-
town streets.

The government weather bureau records

show a snow fall each week through Janu-
ary until the last week of the month, when
the customary January thaw allowed the
street department a slight breathing spell.

For the first two weeks in February there

was snow every day, ranging from a trace

to 1.4 inches. Then on February 21st, came
a storm which will make the winter remark-
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as the year of the big snow, it started
with a Bleel on th,e oighl of the 20th, which
quickly changed to a damp enow driven by

mil.- wimi. The snow was drifted badly
throughout the city. The governmenl records
show a snowfall of 10 inches on the 21st, one
of the heaviest ever recorded by the local

bureau.
The result was a blockading of almost all

forms of traffic. Street cars were kept in

operation over a few lines during the morn-
ing and an effort was made to keep tin- tracks

dear. An antiquated form of snow plow
with a revolving brush which threw the top-

most layer of snow to one side, was operated
up and down a few of the main lines in an
effort to keep them in operation, while the

less important ones were abandoned. By
early evening there were only two car lines

I within three days from about l'2,000

linear feet of 60 t.. 80-foot pavements.
The method of removal, while not by

means new. presents many points of merit.

It was necessary, owing to the dampness ami
weight of iif snow, to loosen it from the

street surface and to place it in ridge piles

for removal, so two graders, each drawn by
six horses, were employed. The graders were
driven close to the curb and the snow was
piled towards the center, where, with that

which had been thrown from the car tracks,

it formed continuous mounds which were
easy of access for loading. It was then load-

ed into dump wagons, enough men being em-
ployed so that there was little waiting for a
load, and the driver in each case assisted in

loading. A short haul of never more than a

block was then made and the wagon was

SNOW REMOVAL IN INDIANAPOLIS
Scraping and Loosening Snow.

in service, and except for an automobile bus
line which operates regularly on Meridian
street and a few privately owned automo-
biles and motor trucks which were being
driven for hire, there was no traffic between
the downtown and residence districts.

During the entire day the street cleaning
department had been working with a force

of 260 men endeavoring to keep the down-
town streets in a passable condition. The
heavy snowfall which had drifted to a depth
of three or more feet at some points, was
made worse by that which was thrown by
the sweepers from the double tracks of the
car lines, directly upon the portion allotted

to vehicular traffic. Owing to the excessive

and continued snowfall it was found impos-
sible to extend the operations of the snow re-

moval beyond the limits of the business and
wholesale districts ; but it is to the credit of

the department that this district was not
blockaded and that all of the snow was re-

dumped directly over a manhole into a sewer,

and that portion of the snow which did not
fall directly into the manhole was shoveled
into it. The three photographs accompanying
show the different stages of the work.
There were a few minor details of handling

the men and wagons which are perhaps open
to criticism, but in the main the work was
very efficient. It was evident that there was
congestion at some points where 8 or more
wagons were at work in one block as shown
in photograph 1. They interfered with one

another to some extent and it was noted that

as they were driven to the manhole to be

dumped, there were at times two or more
wagons waiting their turn, while at other

times the four or five men who were shovel-

ing into the sewer would be left idle while

they waited for a wagon. But with so large

an unskilled organization gathered on such
short notice, the work was creditably handled.

The regular barn force of the street clean-
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II. SNOW REMOVAL IN INDIANAPOLIS.
Loading into Wagons.

ing department includes about 12 or 13 men,

including the drivers, repair men, etc. The
department owns about 45 wagons, of which
number about 2S were available for the snow
removal. The uniform scale of 20 cents per

hour "was paid to the regular and the extra

men employed by the department. The fol-

lowing payrolls for January and February,

furnished by J. C. Egger, of the street clean-

ing department, show the expense of snow
removal during those months, for but little

other work was done at that time

:

January 3rd to 10th $1,415
January 10th to 17th 1,900
January 17th to 24th 681
January 24th to 31st 552
January 31st to February 7th 849
Februarv 7th to 14th 625
February 14th to 21st 891
February 21st to 28th 1,596

Total $8,509

The total quantity of snow removed in Jan-
uary was 20.049 cubic yards, and in February
was 24,339 cubic yards.

III. SNOW REMOVAL IN INDIANAPOLIS.
Shoveling into Sewer.



Ornamental Luminous Arc Lamp.—Poughkeepsie's Lighting.—Dearborn
Street Lights.—Ornamental Lighting.

The Luminous Arc Lamp in Ornamental Street

Lighting.

The development of the magnetite or

luminous arc lamp has been practically-

simultaneous with the growth and spread of

ornamental street lighting. The fact that

no attempt had been made, except for a very

few exceptions, to render the arc light stand-

ards attractive, has caused the incandescent

lamp to be adopted in the more modern ex-

amples of street lighting. A committee of

the National Electric Light Association com-
mented on this fact in a report to the asso-

ciation. Their comment was, briefly

:

As regards arc lighting, there is very lit-

tle which should properly be classified as

ornamental. The fixtures employed are

rather better than has been common in this

country, but neither the fixtures nor the il-

lumination would strike a visiting foreigner

familiar with street lighting in continental

cities as implying anything more than a
workmanlike attempt to furnish adequate

illumination in streets deserving it. They are

indeed very few arc installations in this

country which should properly be classified

as ornamental lighting save in isolated

spots. We may, therefore,, pass by the arc

lighting matter as simply embodying vigor-

ous efforts in the right direction without in

any sense entering the field of decorative

lighting.

The steadily increasing demand for a
street lighting unit which is attractive in

appearance by day as well as when lighted

has led to the designing of an arc lamp,
globe and standard which satisfies this de-

mand. This unit is described in the Gen-
eral Electric Review, by C. A. B. Halvorson,
Jr.

Photograph 1 is as illustration of the

lamp mounted on one of these ornamental
poles such as may be obtained from the

various manufacturers. The lamp casing
constitutes the capital of the supporting post

or column, and is so designed that by re-

leasing a latch it may be lowered to give

free access to the lamp mechanism as read-

ily as a similar operation is accomplished on
an ordinary arc lamp.

As the lamp is designed to be operated

from a series rectifier outfit, it is necessary
to provide proper insulation from lamp to

ground, as well as adequate protection for

the trimmer.
With this end in view the lamp is placed

on a high voltage strain insulator which is

fastened to the pole by three deeply recessed

screws placed 120 degrees apart; the lamp
being held to the insulator by three other

recessed screws permanently secured to the

insulation. The changing of the lamps for

any purpose is easily accomplished by re-

moving three nuts, the studs projecting up-

ward and being held in place ready for the

installation of the new lamp. The details

of the installation are shown in photograph 2.

Within the base of the pole an absolute

cut out is placed so that the trimmer may
disconnect the lamp from the line before

starting to work on it.

The ornamental cover of the chimney is

also highly insulated from current carrying
parts, and it is practically impossible for any
ground to take place here. The insulator

acts also as the globe seat.

In operation and design the mechanism
is essentially the same as that of the stand-

ard mechanism of the direct current series

luminous arc lamps. The arc is struck be-

tween a stationary non-consumable copper
upper electrode and a movable magnetite
lower electrode, 9-16 inch in diameter and
18 inches long, burning under normal up-

draft conditions The lower electrode is car-

ried on a rod (photograph 3) actuated by
the standard type of shoe clutch mechanism.
The current is carried to the electrode by
means of a flexible spiral connection con-

tained in tube which is telescoped by the

electrode rod. A single side rod, telescoping

the supporting tube, supports and carries

the electrode, fume dome and chimney so

that no shadows on the globe are visible

when the lamp is properly placed, with the

side rod toward the sidewalk.

The lamp is equipped with a diffusing

globe that is unique in design in that it is

perfectly filled with light and no circular

shadows are cast upon it by the electrodes.

It is equipped with an attaching ring fitted
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with biiyonet slots, which are arranged so

that by turning the globe on its axis it may
be removed without disturbing the alignment
of the electrodes. If, on the other hand, it

is desired to raise the globe for cleaning,

without removing it from the lamp, this may
be accomplished by raising the globe and
turning it on the axis of the supporting rod ;

the electrode box and globe being handled
as a unit and supported in position by a
locking arrangement located within the tube.

A large ash pan is provided, which is easily

removable.

The operation may be stated as follows:

The current enters a terminal, passing

through the starting resistance, starting

magnets, and the cutout contacts to the neg-

ative terminal. The starting coils are thus

energized and the lower electrode is brought
into contact with the positive, establishing

the arc and the circuit through the series

cutout coil ; this coil, on becoming energized,

separates the contacts and opens the circuit

through the starting coils, thus allowing the

lower electrode to fall back to its normal po-

sition, retarded by air dashpots. The elec-

trodes remain in this position until for some
reason the voltage at the arc momentarily
reaches a point sufficiently high to actuate

the shunt magnet, when the contacts are

once more closed and the cycle of operation

is repeated.

When operating at standard adjustments,

the life of the lower, or magnetite, electrode

is from 150 to 175 hours, and that of the

upper, or copper electrode from 3,000 to

4,000 hours. The electrodes used being of

the same composition as those used in the

standard series luminous lamps, the illumi-

nating efficiency at the arc should be the

same ; as, however, the lamp carries no re-

flector, a certain amount of light is directed

upward and passes through the globe. The
upward rays tend to obliterate finely-defined

shadows, and are of great value to orna-

mental street lighting.

The first installation of this type of lamp
was made in New Haven, Conn., and has

been recently been put in service. The units

are placed alternately and are spaced 87

feet apart. The first installation included

75 lamps which were located on the princi-

pal business streets. The wiring is all placed

underground and each lamp is connected

separately to a man-hole so as to provide

for easy access for repairs.

The poles are of the design shown in pho-

tograph 1. Special provision is made to

guard against grounding as noted in the

previous description.

The new unit gives a light of a pure

white color, so diffused as to give a mini-

mum of glare. It is pleasing in appearance,

efficient and particularly adapted to park

and boulevard lighting.

1. ORNAMENTAL LUMINOUS ARC LIGHT.
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Chemical Fire Extinguisher.—Lawton Water Works.—Motor Fire Engine.

Chemical Eire Extinguisher.

BY CHARLES H. MEIGS.

The extinguishing: of large fires by means
of water is a matter that has been fullv de-

veloped. Steam pumps, motor-driven
pumps and high-pressure systems may be
further improved, but however the means
and methods may be improved in fighting

fire with water, the principle must always
be the same and the endeavor must always
be the same as at present—that is, to get

an adequate volume of water in the proper
place in the shortest possible time. It is

absolutely true that if it were possible to

get non-injurious fire-extinguishing chem-
ical solutions in practically unlimited quan-
tities and at not a prohibitive expense, the

same as we now get water, plain water
would never be used on fires. The impos-

sibility of our doing this is the real reason

and the only reason why all large fires are

handled with plain water, for in these en-

lightened days we have every facility for

knowing positively that chemical solutions

are many times more efficient than plain

water for fighting fire. And I wish to call

your attention to another point that is not

recognized by many, and that is that large

fires are seldom extinguished by water. It

is creditable if, by the use of water, we are

able only to confine large fires to their

place of origin. Large fires are never put

out. They burn out, or nearly so. until

they are small fires, and then are easily

controlled by water. Even today reliable

statistics prove that less than 20 per cent.

of all fires are extinguished by means of

water, over 80 per cent, being handled sole-

ly by chemical fire apparatus. Therefore

we are well warranted, in considering fire

extinguishing, in giving our attention to

the subject of chemical fire apparatus; for

it is only in chemical fire apparatus that

any real improvement in the science of fire-

fighting has been, or can be, made.
To be able to fight fire to the best ad-

vantage and to understand why one method
of fighting fire is better than another we
must know what fire is. "Fire." said La-
voisier in 1786, "is the combination of a
substance with oxygen" To have fire,

therefore, oxygen must be present with the

material with which it is combining, and
not only must they both be present—this

oxygen and this material—but thev must

be present at a temperature above the burn-
ing point. So, then, two conditions are ab-
solutely necessary before we can have fire.

The burning point varies greatly in differ-

ent substances. But all fire, whether it be
the slow process of rust or the quicker pro-
cess of a conflagration, when a building, a
block, or a whole city, is a mass of flames,

is simply the combination of some sub-
stance with oxygen.
As there are only two conditions that are

requisite in order to have fire, it follows
that there can be only two ways in which
to extinguish fire. If it were practical in

every instance the best and quickest way
to extinguish any fire would be to separate
the oxygen from the substance with which
it is combining. They must be together
and combine in order to produce fire; there-

fore, to separate them and to interfere with
their combining is to extinguish the fire.

That is the first wray. The second way is

to reduce the temperature below the burn-
ing point.

Water extinguishes fire because it re-

duces the temperature below the burning
point by taking the heat of the fire and
using it to change the water into steam;
and it also, both by means of the steam and
by itself, tends to form a blanket or cover-

ing over the burning material, thus sepa-

rating it and shutting it off from the air

(that is, from the oxygen in the air) and
in that way extinguishing the fire.

The stream from chemical fire apparatus
is much more efficient for fire-extinguishing

purposes than is plain water because, first

of all, this stream is water, and that fact

is not changed because chemicals are car-

ried in the solution. Therefore, the chem-
ical stream does everything that the water
stream does, exactly in the same way and
for the same reason that water does it: and
it does something that the water stream
cannot do—that is, it forms a blanket of

gases which are heavier than air, and which
are non-supporters of combustion, and thus
more effectively shuts off any access of air

(oxygen) to the fire. You will note that

something more is necessary than that

these gases shall be heavier than air and
thus act as a smothering blanket. Thev
must also be non-supporters of combus-
tion.

In the ordinary chemical fire apparatus
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wiili which everybody is more or less famil-
iar, known as tin- "soda and acid" tvne. a
solution of bl-carbonate of soda la used,

into which sulphuric acid is dumped. The
heat of the resultant chemical action trans-
forms the solution partially into carbonic
acid graa (carbon diozld, C02). and this ,^as

is the fire-extinguishing principle— it being
heavier than air and a non-supporter of

combustion. The tank must be at least

from one-fifth to one-seventh empty, to pro-

vide space for the collection of this gas
which forms in larger volume than the

space permits, and thus compresses itself.

and in that way forms the pressure which
forces the stream out of the chemical tank,

through the hose and on the fire.

The practical and successful application

of compressed air to chemical fire apparatus
has marked an epoch in fire-fighting. There
is no device in which the use of compressed
air is so desirable and valuable, and to

which it is so adaptable as chemical fire ap-

paratus.

By this compressed air system the ex-

pense and handling of the sulphuric acid

are entirely avoided. The pressure is pow-
erful, always ready, reliable, uniform, en-

tirely independent of any chemical action,

and always the same under all conditions.

This pressure, compressed air, is carried

in separate, interchangeable air cylinders,

connected to the chemical tank through an
automatic pressure-reducing valve, which
regulates and controls the pressure on the

chemical tank, keeping it uniformly at

whatever pressure is desired. As no gas
space is required, the chemical tank can be

filled to its capacity, As the pressure is

not dependent upon any chemical action, the

apparatus is not limited to any specific

chemical solution, because the compressed
air will, of course, force plain water, or any
desired solution, out of the tank. This per-

mits the addition of other chemicals that

give increased fire-extinguishing and fire-

proofing qualities. The heat of the fire cre-

ates all the carbonic acid gas and other

gases than can possibly be made from the

full strength of all the chemicals, and all

these gases are made on the fire. If only

a portion of the contents of the chemical
tank is used the remaining portion does not

have to be wasted.
Its solution, having extinguished the fire,

then fireproofs the material, so that it can-

not readily catch fire again.

Public competitive tests of this apparatus
have been given before firemen and others
in such places as Wilkes-Barre. Pa.; Del-
mar, N. Y. ; Washington, D. C. ; Mt. Vernon,
N. Y. ; Boston, Mass.; Charleston, W. Va.,

and many other cities, and have demon-
strated its reliability and efficiency.

ernment. The federal government platted
the town, (onducted the auction sale for the
disposal of town lots, and expended the
amount realized, nearly half a million dol-

lars, for city and country improvements.
This money paid for water mains, sanitai v

and storm sewer systems, school houses and
running expenses of the city for a year.
Court house, jail and many other improve-
ments were provided, and thus was the
young city able to start on its voyage unin-
cumbered by bonded indebtedness.
Lawton's water supply is at present the

most important feature. About fourteen
miles northwest of the city is a high range
of the Wichita mountains. The mountain
heights culminate at the top of Mt. Scott.

3,400 feet above sea level. In early ages
these mountains formed a complete circle,

but the constant wash of water as it over-
flowed at a particular point made an outlet.

An early move of the city was to build a
dam across this outlet. Ground was pur-
chased and now that the dam is completed
to a height of 50 feet, the city is assured
of an abundance of water. The water is

such as is found in mountain districts.

More than 600 acres are now covered with
water and the gauge shows that water is

34 feet deep. When the water reaches the top

of the dam the lake will cover 1.500 acres.

The dam is a reinforced concrete struct-

ure, the base being 55 feet in width, the

height is 50 feet and the length 325 feet.

The dam in its present state cost $120,000;

the pipe line into the city, $175,000, and the

2,300 acres which the city purchased to

maintain the reservoir, $65,000.

In order that the supply of water would
always remain in its present undefiled con-

dition, Senator Thomas, of Lawton, was
successful in getting through the State

Legislature a bill giving the city of Law-
ton power to police sufficient country in that

vicinity to control any drainage that would
flow to the city lake.

The dam is 177 feet above the hierhest

point in the city and 14 miles from the

source of supply. This gravity system ob-

viates the necessity of pumping station and
steam engines. The power will later te

utilized for commercial purposes.

The Water Supply System of Lawton, Okla.

The town of Lawton, Okla., was estab-
lished and started by the United States gov-

New York's Powerful Motor Fire Engine.

What is said to be the most powerful fire-

fighting machine in the world has just been
placed in commission in connection with
many changes inaugurated to perfect New
York's fire defense system. The engine is

of 26 h.p., gasoline automobile type and
travels at the rate of 35 miles an hour.

Pumps 744 gallons a minute. It is the

expectation of the city authorities to have
150 motor-driven fire apparatus by the end
of 1912. The weight of the engine is 13,000

pounds.



MUNICIPAL IMPROVEMENTS
1911-1912

CONSTRICTION REPORTS FROM CITIES AND TOWNS
Streets, Sidewalks, Curb and gutter, Sewers, Sewage Disposal, Water Works,

Electric Light, Gas, Garbage, Fire Apparatus and Buildings.

The promptness with which city officials

have responded to our requests for informa-
tion for this spring announcement of the

work in prospect for the year 1912 enables
us to give quite a full statement of the work
of the past year as well as of the year to

come, which can but be encouraging as an
evidence of the prospects of prosperity in the

near future and of plenty of work for every
one interested in municipal developments.
Perhaps the presidential election year lias

lost some of its terrors, perhaps the dangers
of a change this year are not considered so
serious as they have been sometimes, per-

haps activity in municipal matters requiring
many assistants is a convenience in cam-
paign times. Whatever the reason there is

plenty of work in sight, and the following
pages give a good idea of what it is and
where it is. The record of 1911 is given to

indicate the increase or diminution in activ-

ity in the various cities and thus give addi-
tional light on the situation.

This special construction number is one
month later this year than last because it is

possible to make so much fuller report of the
proposed work for the year than on any
earlier date. The general form of the tables

is similar to that used last year, with such
-'es as the changes in details of informa-

tion supplied seem to require. They are ar-

ranged in the following order:

Street pavements.
Sidewalks,

Curb and gutter.

Sewers,

Sewage disposal.

Water distribution.

Water supply.

Electric light.

Gas light.

Garbage collection and disposal.

Street signs.

Fire department.

Nearly all city departments have respond-

ed to calls for information, but particularly

city clerks, city engineers, boards of public

works, water works, electric and gas light-

ing superintendents, and our acknowledg-
ment of their courtesies is hearty and sin-

cere.

The short time which can be devoted to

the collection of these statistics that they

may be both fresh and as inclusive of the

prospects of the coming year as possible

makes it impossible to get reports from
every city, but the cities from which reports

have been received are well distributed and
are representative of all.

The usual department of "Improvement
and Contracting News" is reduced to the

statement of dates for receipt of bids and
such general items as are not included in the

larger tables and lists.

In all the tables and lists the cities are ar-

ranged alphabetically under their respective

States, also arranged alphabetically.

In the line 1911 of the table is given the

number of linear feet or the number of each

class of work done or material furnished

during the year 1911.

In the line 1912 is given like information

regarding prospects for 1912. This line is

printed in bold-faced type so that it can be

readily distinguished, and at the same time

can be easily compared with the line for

1911.

STREET IMPROVEMENTS.
Official Reports of Street Improvements Made to Municipal

Engineering by Municipal Officials of America.

The data in the reports have been reduced
to the same unit, linear feet of street, for

ease in comparison. In case the data were
given in square yards or square feet it is

assumed that the average width of street is

30 feet. In cities which have been paving
many alleys this average is probably a litt!e

too large, as the ordinary alley pavement is

not more than 15 feet wide. In a very few
of the larger cities this would resu'.t in the

report of length of brick and concrete pave-
ments being a little less than the actual

fact.

Under "Asphalt' are included the few re-
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ports of block asphalt as well as the sheet

asphalt. Under "Granite" are included

Belgian block, the ordinary granite block,

sandstone and limestone blocks. Under
"Concrete" are included Blome concrete,

granitoid, Hassan) and trappold pavements.

Under "Wood" are included wooden block

and plank, most of those reported being creo-

soted blocks. Under "Bituminous Macadam"
are included asphaltic concrete, asphaltic

macadam, bitumen, bituminous macadam, fil-

bertlne, Ford macadam, gravel and oil,

mineral rubber asphalt or concrete or Sarco
mineral rubber, oileroid, oiled macadam,

petrollthic, Biliciamma, Blag tar macadam,
surface oil With and without surface COal "1

el, tar macadam, tarvia, westfumite anil

doubtless others whose trad.- names wer<

given in the reports.

Under "Others" will be found in the "1912"

lines the total amount to be improved in

1912, in case the nature of the paving ma-
terial to be used has not yet been decided
upon. Where the other pavements i.i the

city are classified, in either the 1911 or the

1912 lines, the figure under "Others" usually

represents gravel.

City Asphalt
Birmingham

—

1911
Corey

—

1911
Decatur

—

1911
1912

Dothan

—

1911
Florence

—

1911
Gadsden

—

1912
Huntsville

—

1911

Bitu-
lithic

158

1912.. .

Jasper

—

1911.. .

Mobile—
1911.. .

Montgomery—
1911.. .

New Decatur

—

1911.. .

1912.. .

Selma

—

1911.. .

1912.. .

Phoenix

—

1911

Favetteville

—

1911
Ft. Smith

—

1911
Helena

—

1912
Little Rock

—

1911
Pine Bluff

—

1912

Alameda

—

1912
Alhambra

—

1911
1912

Berkeley

—

1,360
10,560

6,847

13,500

1911
1912.. .

Chico

—

1912.. .

Fresno

—

1911
1912

Gras- Vallev—

-

1911
Los Anyeles

—

1911 67,000
1912

Marysville

—

1911 4,200
1912 11,000

4,200
50.000 36,500

ALABAMA.

Bitum-
inous Brick

Con-
crete

Ma-
cadam Granite Wood Others

18,992 15,151 12,121

3,500
1,200

6,000

19,800

5,416

10,560

5,280

15,840

15,840 79,000

15,000
32,000

ARIZONA.

ARKANSAS.

52,800

1,000 9,000

CALIFORNIA.

53,900 oiled..
52,450 Oiled . .

5,000

9,900

9,900

15,800

15,840

5,000

10,500

8,000

22,500
21.900
12,500

10,000

3.330
6,000

5,280

10,000

3.900

5.000 115,000
117,000
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Bitu- Bitum- Con- Ma-
City Asphalt lithic inous Brick crete cadam Granite Wood Others

Modesto

—

1 i*l 1

1912 30,000
Pasadena

—

1911 13,800
Riverside

—

1911 70 531

Sacramento—
1911 15.500 57.700
1912 15.840 57,700

San Bernardino—
1911 2.640 13,200 31,680
1912 2,640 21,120 31,680

San Francisco

—

1911 30.965 54,050 29,900 7,557 1,132
5,000

San Jose

—

1911 8,500 1,600
1912 26,400

San Mateo

—

1912 5,000 52,800
San Rafael—

1911 30,000
1912 12.400

Santa Barbai:a

—

1911 1.060 2,640
1912 10.560

Santa Cruz

—

1 9 11 2,640
1912 6,000

Selma

—

1912 10.000
Stockton

—

1911 16.460 1.720 16,290 600
1912 400 39.700 2,400

Yalle.io

—

1911 7.500 5,000
1912 20,000 20,000

COLORADO.
Boulder

—

1911 2.260 7,200
1912 2,640

Florence

—

2,640
Golden

—

1912 650
Grand Junction

—

1911...'.. . 5,200
1912 7.500

CONNECTICUT.
Ansonia

—

1911 1,200
1912 435 2,000 600 9,600

East Hartford—
1911 8,000
1912 2,400

Greenwich

—

1912 5,200 510
Hartford

—

1911 2.640 7,100 15,000 200
1912 2,640 20,000

Meriden

—

1911 400
New Britain

1911 5,400
X<-v.- Haven—

1911 3,900
New London

1911 8,300 1,600
Norwalk

—

1911 6,000
Norwich

—

1911 1,080 900 5,200 2,000 7,500
1912 900 1,890 50,000

Simsburv

—

1911 2,000
1912 2,000

Southington-
1911 800

Stanford

—

1911 600
Torrington

—

1911 1.100 24,000
1912 1,935 40 2,460
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Bitu- Bitum- Con- Ma-
City Asphalt lithic inous Brick crete cadam Granite Wood Others

Wallingford

—

1911 2,640
1912 4,500 1,500 4,500 1,500

Waterbury

—

1911 4,214

DELAWARE.

6,769 422 736

Milford—
1911 600
1912 600

Wilmington

—

1911 1,900 6,870 1,120 730
1912 52,800

DISTRICT OF COLUMBIA.
Washington

—

1911 6,912 13,032
1912 8,700 7,500

FLORIDA.

7,500

Gainesville

—

1911 5,900
1912 10,000

Live Oak

—

1912 5,000
Palatka

—

1911 12,000
1912 3,000 6,150

Pensacola

—

1911 21,000
1912 22,500 10,500 21,000

St. Augustine

—

1912 5,000
St. Petersburg

—

1911 58,000 15.840
1912 26,400

GEORGIA.

5,280

Albany—
1912 6,000

Americus

—

1911 720 10,800
9,000

Atlanta

—

1911 17,900 10,500
Columbus

—

1911 27,552 22,305
1912 3.500 30,000

Dublin

—

1911 10,000
Newman

—

1911 4,000
Rome

—

1911 3,500 1,600 3,900
1912 2,600 1,700

Waycross—

-

21,120
1912 1,200

IDAHO.
Boise

—

1911 7,480 8,300 3,765
Lewiston

—

5,000
Moscow

—

1912 10,000
Payette

—

1912 " 26,400
Pocatello

—

1912 9,600

ILLINOIS.
Aledo

—

1912 24,090 24,090
Alton

—

1911 12,840
1912

Aurora

—

16,000
Belvidere

—

1911 8,000
some

Bloomington

—

1912
Cairo—
1912



MUNICIPAL ENGINEERING.

, Q
l :• i l

1912
Carl in ville

—

1912
ilia

—

1912
Chicago

—

li'll 2^S,000
1912 285,000

Chicago Heights

—

Chrisman

—

1912
Collinsville

—

!

Danville

—

1912
Decatur

—

1911
1912

Dekalb

—

1911
Moline

—

1912
East St. Louis

—

1911
i .isville—

1911
1912

Elgin—
1911
1912

Eureka

—

li'll

Evnnston

—

1911
1912

Park

—

l :> 11
1912

Freeport

—

1911
1912

Galesbur?

—

1911
1912

Galva

—

1912
Granite City

—

1911
Greenville

—

1911
1912

Harrisburg

—

1912
Harvard—

-

1912
Harvey

—

1911
Highland Park

—

1912
Hillsboro

—

1912
Jacksonville

—

1911 13,200
Jerseyville

—

1912
Joliet

—

1911
1912

Lake- Forest

—

1911
1912

Lewi- ton

—

1912
Lincoln

—

1912
Marengo—
1912

Marion

—

1911
1912

Marshall

—

1912

Bit li-

mine
Bitum-
inous

6.000

21,
12,000

10,560

Brick

5.CC0

3C0

6,000

Con-
.i it.'

Ma-
cadam Granite Wood Others

1,140

III, 2,800 74,000 40,000 71,
141,000 3,000 75,000 40,000 72,000

4,000

13,200

6,600

2.900 3,000
15,000

7,920
3,600

1,600

9.942

1,700

4,000

64,500

5,280
7,700

4,671

2,640

1,400

4,100
24,760

4,100

800
2,000

2,000

8.340

3,500

7,010

20,000

2,700

3,500

2,550
2,340

5,000

9.240

7,800

5,700

8,400 1,170
6,900

6,000

5.400
4,500

2 6 1

3,180

9,000

7,340

2,700

11,880

2.112

4,000

4,000
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City

Mattoon—
191 1

1912
M;i v wood

—

191]
1912

Melrose Park
1912

M. n. lota

—

1912
Moline

—

L911
1912

Moniin
1912

Morris

—

1912
Morrison

—

Mt. Carmel

—

1!M1
1912

Normal

—

1911
1912

Oak Park—
1911
1912

Ottawa—
1912

Paris—

-

1911
1912

Pekin

—

1911
1912

Peoria

—

1911
Pontiac—

1911
1912

Proviso

—

1911
Quincy

—

1912
River Forest

1911
1912

Robinson

—

1911
1912

Rochelle

—

1911
1912

Rockford—

•

1911
1912

Rock Island

—

1912 7
Springfield—

1911
1912 4

Spring- Valley
1912

Sterling-

—

1912
Streator

—

1911
1912

Tavlorville-
1911
1912

Urban a

—

1912
Vandalia

—

1912
Waukegan-

1911
1912

Wheaton

—

1912
"Woodland—

1912

Asphalt
Bil u-

lithic
Bitum-
inous

9,300

640

253

4,794
9,300

4,500

6,760
4,650

6,000

17,000

500

660
,500

6,900
1,000

10,560

Brick

15,000

L7.660
2,640

2,640

3,400

13,800
12,600

6,120

2,985

3,900

6,700
18,700

8,100
5,100

738
8,000

8,000

2,410
3,400

4,000
18,000

3,000
3,000

4,770

3,500

15,000
9,495

4.600
14,000

4,800

17,700
19,500

10,500

2,400

6,900
6,900

4,224

5,200

465
7,200

Con-
crete

1,800

Ma-
cadam Granite

3,500

6,567
2,600

1^950
'.'.'.'.'.'.'.

2,650

5,300
3,000

Wood Others

1,500

000

20,000

10,000

15,000

Some

Anderson—
1911

INDIANA.

1,725 6,315 . . 93!
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City Asphalt
Attica—
1912

Aubun.
1911

Bedford

—

1911
1912

Bloomliiuti.ii
1911
1912

Bourbon

—

1912
Butler

—

1911
Clinton

—

1912
Columbus

—

1911
Crawfordsvill

1911
Delphi

—

1911
1912

E. Chicago

—

1911
Elkhart

—

1912 1,000
Evansville

—

1911
Ft Wayne

—

1911 10,237
1912 13,000

Goshen

—

1912
Greeneastle

—

1911
Huntington

—

1911
1912 4,200

Indianapolis

—

1911 31.667
1912 40,000

Kokomo

—

1911 3,565
1912 3,800

Lebanon

—

1911
Ligonier

—

1911
1912

Linton

—

1911
1912

Logansport

—

1911 16.873
1912

Marion

—

1911
Martinsville

—

1911
Mishawaka

—

1911 670
1912 670

Mt. Vernon

—

1912 600
Muncie

—

1911
1912

New Albany

—

1911
1912

Newcastle

—

1911
1912

Noblesville-
1911

N. Vernon—
1911

Peru

—

1911
Portland

—

1912
Princeton

—

1912
Remington-

1911
Richmond

—

1911
1912

Bitu-
llthic

Bitum-
inous

6,120
15,000

19,220

7,759
2,000

2,400

3,681 10,040

4,340
11,690

6,340
6,340

Brick

3,900

300

2.400

3,000
7,500

10,000

6,000

25,100

4,000

1,658

5,800

10,000

12,301
14,000

10,000

Con-
crete

Ma-
cadam Granite Wood Others

3,500
8,000

966

5,280
2,640

1,500
7,920

2,200
6,000

1,504

10,560

5,280
5,480

600

10,292
4,500

280
1,950

7,500
14,768

9,900

4.000

10,000

3,964
8,000

3,000
1,500

6,000

1,200

450
1,800

3,000

2,200

148

3,213 4,500

3.091

10,560

6,000

1,500

52,800

10,000
10,000

5,280

700

14,000

565

420

2,640

5,400
6,000

585

30,000

3,000

1,916
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City Asphalt lithiC lnous Brick crete cadam
Rushville

—

1911 4,300
Seymour

—

1911 600
1912 1,000 5,000

Shelbyville

—

1912 9,500
South Bend

—

1911 5,280 1,700
1912 2,280 17,000

South Whitley

—

1912 6,000
Veedersburg

—

1911 2,000 15,840
Wabash

—

1911 8,051 1,000 2,800
1912 2,000

Warsaw

—

1911 5,280
Washington

—

1911 1,740
W. Lafayette

—

1912 3,000
Whiting

—

1911 4,611 580 565
1912 12,000

IOWA
Ames

—

1911
Belle Plaine

—

1911
Burlington

—

1911 500 972 1,203
Carroll

—

1911 4,500
1912 7,200

Cedar Falls

—

1912 4,800 17,200
Cedar Rapids

—

1911 15,000 650
Chariton

—

1911 360 5,700
Charles City—
1912 6,336 6,336 or 6,336 6,336 or

Clarinda

—

1911 4,500
Clinton

—

1912 5,000 or 5,000 5,000 or
Corning

—

1912 4,160 140
Council Bluffs—

1911 20,114
1912 , 20,100

Creston

—

1912 21,120 1,000
Davenport

—

1912 20,000
Des Moines—
1912 5,000

Dubuque

—

1911. 4,200 1,400 100 12,400
Eldora

—

1911 3,200
Fairfield

—

1912 4,500
Ft. Dodge

—

1911 3,600 5,400
1912 4,500

Harlan

—

1911 4,200
1912 6,000

Independence

—

1911 5,640
1912 720

Iowa City

—

1911 6,000
1912 1,000

Iowa Falls—
1912 10,500

Knoxville

—

1911 3,000
Lake City

—

1911
1S12

Mariuokota

—

1911

2,000

1,440

9,600

2,200

6,336

5,000

1,600

1,350

300
30O

870
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.halt

tester—
1911
1912

alltown

—

1911
1912

City-
1911
1912

aine

—

1911
1912

n

—

1912
Oelwein

—

1912
Ottun

1911
1912

Pella—
1911

Red Oak

—

1911
Sheldon

—

1912
Shenandoah

—

1911
Sioux City

1 9 1 1

1912
Villisca

—

1911
Waterloo

—

1911 20,000
1912 15,000

Webster City

—

1911
1912

Wintered—
1911 2.100
1912

Abilene

—

1912
Arkansas Citv

—

1911
Atchison

1911
1912

Clay Center
1911

Coffeyville

—

1911
1912

Eldorado—
1912

Emporia

—

1911 10,560
1912

Ft. Scott

—

1911
1912

Great Bend—
1912

Hutchinson—
1911

Independence
1911
1912

Kansas Citv

—

1911 10,085
Lawrence

—

1911
1912

Leavenworth
1911
1912

Manhattan

—

1911
1912

McPherson

—

1911
1912

Newton

—

1911
Olathe—

1912.. . .

Bitu-
lithic

3,000

9 000

Bitum-
inous Brick

6,600

15,000

13,000

12,408

17.400
12,000

Con-
crete

250

2,100
18,480

Ma-
cadam Granite Wood Others

3.600 12,000
15,000

1.0O0

5,280

4,200

3,000

960
9.000

r,920

or 15.0C0

2,500 21,000
40,000

5,100

'.'.'.'.'.'. "2,766

12.000
14,000

KANSAS.

15 000

10,600 1,220

5,280
900 3,000

975

4.064
13,926

528

10,200

15,000
15,000

7,500 3.000

15,000

11,616
5,280

14,045 8,131

18,800
6,000

5,000
10,560

3,600
3,600

2,992
2,231

2,000

4,000 4.000

1,500

100

840

9,000

540

240

1,880
8,400

2,006

5,000

10,000

11,880

45,000

1,200
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City Asphall
( isawatomie

—

L911
Ottawa

—

L911
Parsons

—

1912
Pittsburg -

l :tii

1912
Rosedale

—

1911
Salina

—

19] 1

1912
Topeka

—

1911
1912

Wichita

—

1911 8,200
1912 2,640

Cattlettsburg

—

1911
Dayton

—

1911
1912

Lexington

—

1911 12,200
1912 8,500

Louisville—
1911 2S,596
1912 30,000

Ludlow—
mil
1912

Mt. Sterling—
1912

Owensboro

—

1911
1912

Padueah

—

1911
Pineville—

1911
1912

Alexandria

—

1911
1912

Crowley

—

1912
Lake Charles

—

1912 12,000
New Orleans

—

1911 14,000
Shreveport

—

1911

Lewiston

—

1911
Portland

—

1911
Rockland

—

1911
1912

Skowhearan

—

1911
1912

Annapolis

—

1911
1912

Baltimore

—

1911
1912 52,000

Brunswick

—

1912
Cambridge

—

1911
1912

Cumberland

—

1911
1912

Westminster

—

1911
1912 50

liit n

-

ltthic
Bltum-
11IOIIS Brick

Con-
crete

Ma-
cadam Granite

8,060 6,602

11,000

3.382
9,300

:.

9,500

12,830
3,280

459 3,090

2,800

1,400

16,000
9,900 22,500

1,300 65,800 21,000
21,120 9,240

KENTUCKY.

7,200

3,200

15,000
2,000 2,100

1,000

3,400
4,500

17,796
18,000

400
4,000

10,000

12,600 22,000

1,700

5,800

3,800

1,600

3,780

6,000
6,000

3,000
3,500

7,000
1,500

1,300

LOUISIANA.

3,500

1,000

3,500

MAINE.

750

4,800

2,700

3,500
3,000

380

2,085 .

750

Wood Otl

10,560

!!!!!!! 3,900

190
2,640

300

18,000

3,000

15,300

1,650

560

MARYLAND.

1,100
900

6,000

3,000
6,300

270
2,700

550

6,600

28,000

3,500 240
700
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City Asphalt
Bitu-
lithic

Bitum-
inous Brick

Con-
crete

Ma-
cadam Granite Wood Others

MASSACHUSETTS.

3,200

Agawam

—

1 1» 1

1

1912
Attleboro

—

1911
Cambridge—

1911
East Hampton

—

1 i*l 1

1912
Everett

—

1911
Greenfield

—

1911
Haverhill—

1911
Lawrence

—

1911
Lowell

—

1911
1912

Lvnn

—

1911
1912

Medford—
1911

Xew Bedford

—

1911
1912

North Attleboro

—

1911
1912

Quincy

—

1911
Somerville

—

1911
1912

Southbridge

—

1911
1912

Springfield

—

1911
1912

"Westfield

—

1911
Worcester

—

1911

Albion

—

1911
1912

Allegan

—

1911
1912

Alpena

—

1911
1912

Ann Arbor

—

1911
1912

Battle Creek

—

1911
1912

Benton Harbor

—

1911
Bessemer

—

1911
1912

Cadillac

—

1911
1912

Cheboygan

—

1911
1912

Detroit

—

1911 60,900
1912 5,280

Dowagiac

—

1911
1912

Escanaba

—

1911
1912

Flint

—

1911
1912 5,000

3.180

11,100

9,000
7,500

935

2,500
3,000

6,300 2,200

2,300

6,400
6,000

,000
300

2,871

1,663

3,000

6,844
5,280

200 4,300

MICHIGAN.

3,960

2.500
4,000

5,640

2.500
1,000

1,170

4,400

2,400

6,600
6,600

30,000
30,000

2,000

23,430
24,000

60,000
10,560

1.200
1,950

21,200

1,644

25,700

2,900

1,400

3,185

7,000
7,500

2,000
2,250

5,900
3,000

1,100

900

2,659

12,900

10,000

4,000

600

2,700
2,700

300

1,312

10,000

2,100

1,620

5,280
4,000

3,900
3,600

19,227
10,000

4,200
6,600

1,000

1,320
9O0

360

6,720
13,200

6,330
8,450

900

3,000 1,000
3,000

3,000
2,500

11,900
600

800 3,600
6,000 300

1,700
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Bitu- Bitum- Con- Ma-
Citj Asphalt lithic inous Brick crete cadam Granite Wood Others

Grand Ledge

—

1^1 1 750 900
1912 4^,

Grand Rapids

—

1911 3,200 15,900 360 14 400Gladwin

—

I 911 -: 3,000
Greenville

—

1911 4,000
Hastings

—

1912 5,000
Hillsdale

—

1911 3,300
1912 3,000

Holland

—

1911 7,500 .

1912 6,600
Jackson

—

1911 2,800 3,200
1912 3,000 3,000

Kalamazoo—
1911 3,000
1912 12,000 4,500 12,000

Lansing

—

1911 3,000
1912 18,000

Lapeer—

-

1911 2,500
,1912 4j000
Menominee

—

1912 216 1,890
Milan

—

1912 5,000
Monroe

—

1911 5,000
1912 15,600

Mt. Clemens

—

1911 700 400
1912 3,000 300

Norway—
1911 2,000

Owosso—
1911 420 225
1912 1,950 750 2,880

Pontiac

—

1911 2,640 1,500
1912 5,280 ! !!!!!!

Port Huron

—

1911 1,300 1,000
1912 6,500 !..'!!

Saginaw

—

1911 14,500
St. Johns—

1911 1,350 365
1912 280 3,785

St. Joseph—
1911 2,294 1,800

Sault Ste Marie

—

1911 1,000
1912 8,000

Whitehall

—

1911 3,960
Wyandotte—

1911 3,000

MINNESOTA.
Albert Lea—
1911- 9,500

Bemidji

—

1911 5,846
1912 2,338

Cloquet

—

„ 1912-; 3,000
Crookston—

1911 5,600 6,480 6,300 600
1912 4,300 1,960

Faribault

—

""•• H>5°0 18,300
Mankato

—

19H 5,600 1,890 203 4,350 6,320 31,680
1912 some some some

Minneapolis

—

1911 8,700 5,280 4,500 52,800
1912 10,000 ;;.;;;.'

New Ulm

—

*914-. 2,640Red Wing

—

1911 2,820
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Bitu- Bitum-
.ilt mine

r—
1911

• ud

—

1911
St. Paul

—

1911
1912

Two Harbors

—

1911
Virginia

—

1911 9,600
Winona

—

1911
1912

inous Brick
Con- Ma-

cadam Granite Wood

2,200

Others

1,500

1.500
15,000

1,036

4,400

3,300
1,600

MISSISSIPPI.
Columbus

—

1912
Grenada

—

1912
Jackson

—

l '.< 1

1

1912
Meridian

—

1912
Port Gibson

—

6.500 5,100

1,500

36.000

1,500

18,000

8,300
6,600

'.912.

Tupelo

—

1911
1912

Vicksburg

—

1911
1912

West Point-
1912

3,300

5,200
15,000

9,000
6,600

3,300

MISSOURI.
Aurora

—

1911
Bethanv—

1911
1912

Boonville

—

200

465
5,280

1912.
Brookfield

—

1911
1912

Butler

—

1912
Cape Girardeau

—

1911
1912

Carrollton

—

1911
1912

Caruthersville

—

15,000
12,000

5,280

1,400
930

18,000
9,000

1911.
1912

Clinton

—

ir.ii

Columbia

—

1911
1912

DeSoto

—

1912
Eldorado Springs—

1911
1912

Fulton

—

1911
1912

Hannibal

—

1911
1912

Independence

—

1911
Jersey vi lie

—

1,500
1,500

1". D

9,600

4,000

1,500
3,700

660

9,000

2,700
300

15,000
12,000

5,000

2,400

3,000

9,000

52,800 10,000

1912.
Joplin

—

1911
Kansas City

—

1911 31,960
1912 34,000

Kirksville

—

1911
1912

Lexington

—

1912

2,000 7,000
8,000

1,500
3,500

35.278
45,000

600
1,800

4,912
5,000

6,900

6,112
8,400

7,000

67,520
68,000

5,000
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Bitu- Bitum- Con- Ma-
City Asphalt Uthlc inous crete cadam Granite Wood Others

Liberty

—

L91I 1,000 5,000
1912 5,000

Llbertyville

—

1911 9,000
Macon

—

1911 27,000
Mexico

—

191] 100
1912 3,000

Moberlv

—

inn 1,800
1912 6,300

Nevada

—

1912 3,000 3,000 6,000
Oregon

—

1911 2,640
Poplar Bluff-

1912 9,000
St. Charles—

1911 750 600
1912 2,700 5,400

St. Joseph

—

1912 2,500 5,000 7,500
St. Louis

—

1911 22,100 12,900
Sedalia

—

5,280
1912 13,200

Springfield

—

1,800
Tarkio

—

2,400
Webb City

—

1911 9,123 1,758

MONTANA.
Billings

—

1911 600
1912 6,000 1,300 19,000

Bozeman

—

1911 8,100
1912 * 6,000

Butte

—

1911 3,000 2,400
Great Falls

—

1911 540
1912 12,800

Helena

—

1911 6,900 9,600
1912 4,500

Kalispel

—

1911 2,500 7,200 10,560 45,000
Missoula

—

1911 480 3,600 12,300
1912 7,200

NEBRASKA.
Chadron

—

3,500
Fremont

—

2,640
1912 5,280 600

Hastings

—

1911 15,840
Lincoln—

1911 9,645 175 11,100 650 785
1912 9,000 3,000 3,000

Norfolk

—

2,900
1912 13,200

Omaha—

-

1911 18.860 9,900 20,328 1,350 3,900 4,000
South Omaha

1911 12,668 12,735 4,924
1912 11,440 22,880 3,150

University Place

—

1911 1,600
York

—

1911 15,840

NEW HAMPSHIRE.
Concord

—

1911 2,000 2,000
1912 Some Some

Dover

—

1911 720 11,880 4S0 18,500
1912 10,560 3,600 21,120
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Bitu- Bitum- Con- Ma-
City Asphalt lithic inous Brick crete cadam Granite Wood Others

• e

—

1»U 1.100 1,200 900
Laconia

—

1911 6.60(1

1912 6,000
Littleton

—

1911 200 3,600

NEW JERSEY.
Atlantic City

—

1911 6,600
Bayonne

—

1911 8.200 3,800
Beach Haven

—

1H11 50,000
Bloomfield

—

1911 143,100
1912 2,640 15,280 15,840

Burlington

—

1912 3,960
Camden

—

1911 6,900 1,300 990 120
Dover

—

1911 1,500
Elizabeth

—

1911 1,566 5,090 824
1912 1,000 9,777 6,535

Glen Ridge

—

1911 1.651
1912 901

Harrison

—

1911 900
Hoboken

—

1911 4,500
J c r*^ £v C i t v

—

1911 " 7.498 2,700 13,464 9,018 845 1,320
1912 750 1,000 1,600 3,900

Kearney

—

1911 5,100
Montclair

—

1911 3,600
1912 79,200 ..-

Newark

—

1911 1,768 28,882 30,801 21,410
1912 35,000 22,000 30,000

Ocean City

—

1911 5,000
1912 6,000

Paterson

—

1911 4,500
Perth Amboy

—

1911 3,300
Phillipsburg—

1912 300
Plainfield—

1911 5,000
Rahway

—

1911 15,000 ••

Rutherford

—

1911 2,100 8,700
1912 7,920 9,000 7,920

South Amboy

—

1912 3,750
Summit

—

1911 840 1,320 2,000
1912 7,350 3,000

Trenton

—

1911 6,836 14,516 740 847 1,478
1912 1,050 10,000 3,000 550

Westfield

—

1911 7,300 13,500
1912 3,000 4,500

West New York

—

1911 1,500 1,900
1912 6,000

NEW MEXICO.
Albuquerque

—

1912 7,500
Las Vegas

—

1912 NEW YORK.
Albany—

1911 10,560 1,100
1912 900 12,000 1,200 1,500

Amsterdam

—

1911 2,100
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Bitu-
Asphalt lithic

Bitum-
inous

4,500

330
9,900

1,800

31,680

2,000
4,300

5,100

2,250

5,500

City
Auburn

—

1911
1912 2,800

Binghamton

—

1911
1912

Buffalo

—

1911 31,877 .

1912 15,000 .

Canajoharie

—

1911
Canastota

—

1912
Carthage—

1911
1912

Corning

—

1911
Cortland

—

1912. 3,000 .

Dobbs Ferry

—

1911 540 .

1912
Dunkirk

—

1911 6,300 .

1912 6,000
Elmira

—

1911
1912

Fulton

—

1912
Geneseo

—

1911
1912

Herkimer—
1911
1912

Hoosick Falls

—

1911
Hornell

—

1911
Hudson

—

1911
1912

Hudson Falls

—

1911
Ithaca

—

1911
Jamestown

—

1911
1912

Kingston

—

1911
1912.

Larchmont

—

1912
Lestershire

—

1912
Little Falls

—

1911
1912

Little Valley—
1912

Lockport

—

1911
Lowville

—

1912
Middletown

—

1911
1912

Moravia

—

1912
Newark

—

1911
NEW YORK CITY

—

Bronx

—

1911 58,000 .

1912
Brooklyn

—

1911 128,000 .

1912 266,000
Manhattan

—

1911 127,000
1912 187,000

•Appropriation for repairing with
for 1912.

Richmond

—

1911 41,000

Brick

4,335
6,565

4,604
4,342

11,418

Con-
crete

Ma-
cadam Granite Wood Others

29,215
30,000

975
600

507 5,000

6,973

2,208

5,000

1,260

5,400

2,250

2,960

330

4,500
6,000

2,350
7,000

900
5,400

9,300

5,280
6,000

10,560

180

1,100

8,660 900

3,500

700

1,000
1,500

1,320

2,400
3,000

330

4,200
2,700

420

79,200

15,800
15,000

4,300
1,500

1,500
180

10,560 3,960 10,560

6,000
6,000

15,840

1,500

1,800 900
5,000

4,800

900

5,000

1,000 300
2,500

600

5,280

3,000

2,700

2,700
3,000

2,000

3,000

10,560 10,560

1,000 12,000
329,000

2,000

6,000
210 2,700

6,000 58,000 17,000

68,000 31.000
90,000 40,500 •

sheet asphalt, granite and wood block is $3,500,000

18,000 210 4,000 7,000 1,500
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Bitu- Bitum- Con- .Ma-
alt litliic inous Brick crete cadam Granite Wood Others

'alls

—

1911 1.900 2,500 5,500
1912 12,000

1911 3,000
1912 4,000

Norwich

—

1911 900 5.700
1912 3,800

1912 12,000
Olean

—

1911 5,000
Oneida

—

1911 1.600
Penn Yan

—

1912 2,500
Plattsburg

—

1911 2,000 1,400 6,920
1912 10,000 3,000

keerisie

—

1 800 6,700 5,100 600
1912 7,900

Rochester—
1911 29,700 4,800 37,500 900 400

Salamanca

—

1911 800
1912 3,300

Schenectady

—

1911 18,000 3,000 500
Solvav

—

1911 5,000
Syracuse

—

1911 4,963 2,057 2,587
1912 26,400

Troy

—

1911 1,300
Utica

—

1911 7.000 1.000 5,200 3,900
1912 6.000 3,000 3,000

Warsaw

—

1912 14,520
Watertown

—

1911 1,500 900 7.500
1912 2,700 3,600 330 7,500

White Plains

—

1911 3,240
1912 900 300 150

Whitesboro

—

1911 2,100

NORTH CAROLINA.
Asheville

—

1911 2, 700
Burlington

—

sand clay
52,800

Greenville—

-

sand clay
15.800

Goldsboro

—

1,500
1912

Gnensboro

—

1911
1912 4,500

Monroe

—

1911 P..000 6,000 1,500
11*12 12.000

Raleish

—

gravel

Wilson

—

1911 2 000
1912 2,000

NORTH DAKOTA.
Farsro

—

1,380
Grand Forks

—

granitoid
1911 2,500 666

OHIO.

10,600

Ashland

—

1911
1912
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City
Barberton

—

1911
1912

Bow lint,' Green
L911
1912

i trj an—
1912

Bucyrus—
1911

Canton—

-

1911
1912

Chillicothe

—

L911
Cireleville—

L911
1912

Asphe it

Bitu-
llthic

Bitum-
inous Brick

9 1
1 9

5,400

Con-
crete

Ma-
cadam ' Irani te \V I

1,698
8,£00

Cincinnati

—

1911 10
Cleveland

—

1911
1912

Columbus

—

1911 12
1912 13

Conneaut

—

1912
Coshocton

—

1911
Dayton

—

1911
1912

Fostoria

—

1911
1912

Galion—
1911 3,

1912 6,
Greenville

—

1911
Hamilton

—

1911 2

1912 15
Lancaster—

-

1911
1912

Lorain

—

1911 4,

1912
Marion

—

1911
1912 2,

Massillon—
1911
1912

Millersburg—
1911
1912

Miamisburg—
1912

Monroevillc

—

1911
Mount Vernon

—

1911
1912

Mt. Gilead

—

1911
Newark—

1911
1912

Newburgh City—
1912

New Lexington

—

1911
1912

Pomeroy—

-

1911
1912

Port Clinton
1911
1912

Piqua

—

1911
Ravenna

—

1911
1912

500 1,000 10,500

12,000

1,434

15,000
38.000

1,650

12.500
3,500

7,500 196,000 12,000

64,000
3,900 105,000

000
500

1,894

100
000

200
600

66.000
71,000

5,280

120

43,500
50,000

6.300
10,500

3,519
750

2,650

17,400
10,100

1.300

45,000

1,200

1,300

6,COO

300
000

1,200
gravel

3.600

oo 2,850

6.000
9,000

5,400

00
soo

905
870

5.000

1,290
3,500

15,000
6,800

4,100
16,000

2,400

900
4.500

9,000

7,200

2.395
1,700

6,000
1,800

900
2,400

4,500

3.800
4,000

1,100

4,500

1,890

4500

1,250

600

840

15,000

15,000
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City
sky—

1911
Toledo

—

l :< 1

1

Van v.

1911
1912

Wapakonet;
1911

Warren

—

iyn
Zanesville—

i ;< 1

1

1912

Bitu-
Aspbalt lithic

Bitum-
inous

IS

000

4,200

000

Brick

400

8,100
3,960

5,280

22,500

5,100
5,100

Con-
crete

OKLAHOMA.

600

30.000

2.700
3,300

60,000
30,000

56,000
49,000

770
8,600

3,960
2,640

5,100
13,500

Altus

—

iyn
1912

Alva—
1911
1912

Bartlesville

—

1911
1912

Chickasha

—

1911
Clinton

—

1912
Durant

—

1911
1912

Frederick

—

1912
Muskogee

—

1911
1912

Oklahoma City-
1911 82,600

Sapulpa

—

1912 10,500

Albany

—

1911
1912

Ashland

—

1911
Astoria

—

1911
1912

Grant's Pass

—

1911
1912

Hillsboro

—

1911
La Grande—

1911
Oregon City

1911
1912 7,500

Portland

—

1911 161,937
1912 291,000 feet of all kinds

Roseburg

—

18,670
10,000

1,760

5,180
3,540

675

5,800

3,000
4,500

2,400

6,000

OREGON.

3,960

10,560

7,500
22,000

30,000

4,500

3,300
5,400

3,600

12,000

22,869

1911.
1912

Salem

—

1911
1912

The Dalles—
1911

Twin Falls—
1911

Pendleton

—

1912

Allentown—
1911
1912

Altoona

—

1911
Bethlehem

—

1911
1912

Bloomsburg-
1911

4,500

13,500
3,600

1,873

16,500
16,500

13,200

9,300

12,000
12,000

900
900

9,821

25,500
25.500

Ma-
cadam Granite

3,960

18,300 15,000

3,600

3,000

8,400
900

1,500
6,600

8,448 17,741

Wood Others

1,531
Hassam
117,058

6,000
12,000

5,900

1,000
1,800

PENNSYLVANIA.

300

6,900

3,000

Hard surface
12,600

160



MUNICIPAL I.Ml'i;»)\ KMENTS, 1911-1912. 287

City Asphalt
1912

Bradford

—

1911
1912

Carbondale
1913
1912

Carlisle

—

1011
1912

Catasauqua-
1911

Claysville

—

1912
Clearfield

—

1912
Chester

—

1911
Du Bois

—

1911
1912

Easton

—

1912
East Stroud^mrg-

—

1912
Edwardsville

—

1911
Erie—

•

1911 9,588
Franklin

—

1911
1912

Harrisburg

—

1911 50,000
1912 45,000

Hollidavburg

—

1911
1912

Indiana

—

1911
1912

Kingston

—

1911
1912

Lancaster—
1911 6,000

Latrobe

—

1911
McKeesport

—

1911
1912

Mechanicsbursr

—

1911
1912

Media

—

1911
Meadville

—

1911
Miners' Mills

—

1912
Northumberla nd-

1911
1912

Philadelphia—
1911

Pittsburg-

—

1911 6,000
Oil City—

1911
1912

Punxsutawnev
1911
1912

Rankin

—

1911
1912

Ridgway

—

1911
Sayre

—

1911
1912

Scranton

—

1911 17,890
1912 3,380

S. Bethlehem

—

1911
1912

Bitu-
lithic

Bitum-
inous

2,250

::.

1,000

1,200

3,600

900

6,000

110,000

Brick
360

700
900

18,000
15.000

400
2,100

2,165

1,200

2,700
3,300

900

5,280

2,100

1,500

9,000
6,000

900

2,400
600

10,560
6,000

5,600
1.500

30,000

2,500

5,400
15,000

2,400
3,600

1,800

2,500

900
1,800

6,600

8,398
2,130

2,480
2,400

10,500
2,100

2,500

2,000
1,500

Con-
crete

Ma-
cadam Granite Wood Others

200

1,500
5,400 6,600

7,000
3,000

9,100

3,600

3,000

12,000

450

22,400

3,600

9,000

300

9,000

15,000
"Wood, bituminous or brick

3,000

8,140

1,050

330
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City
svale

—

1911
1912

Warren

—

1 '.' 1

1

hester

—

LI

Wilke- Earre

—

1911
1912 15,350

Wilkinsburg

—

1911
1912

Williamsport

—

1911
1912

Cranston

—

1911
1512

E. l'rovidence.
1911

Newport

—

1911
Providence

—

l :« l l

1912

Charleston

—

1911
Columbia

—

1911
1912 5,280

Greenville

—

1911 15,680
1912

Orangeburg

—

1912

Aberdeen

—

1912
Mitchell

—

1912
Rapid City-

1912

Clarksville
1911..
1912..

Columbia

—

1911...
1912.. .

Harriman

—

1911.. .

KnoxvilU
1911...

Memphis-
1911.. .

McKenzic
1912.. .

Bitu-
Ilthlc

Bitum-
inous Brick

Con-
crete

Ma-
cadam Granite Wood Others

3.570
15,000

3,000

30,996
15,350

35,600
5,400

1,500
5,400

RHODE ISLAND

7,500

10,560
10,560

4,440

6,557

17,750
15,000

7,960
2,640

SOUTH CAROLINA.

5,100

443

500

1,920

3,240
3,000

1,000

2,600

1,000 300
4,500

1,320

SOUTH DAKOTA.

1,800

9,000

5,280

TENNESSEE.

11,940 1,000

12,600

5,700
4,000

1,000

3,250

TEXAS.
Abilene

—

1911
Austin

—

1911
1912

Beaumont

—

1911
1912

Cuero

—

1911
1912

Dallas

—

1911
Ft. Worth—

1911
Greenville—

1 9 1 1

Paris

—

1911

19J2
San Angelo—

1911
1912

9,000

7,200

10.000
7,000

1,900

22,000

33,600

19,400

9,900
6.900

9.000
45,000

1,000

6,200 4,800

1,500

i 2,666

900

1,772

6,300
Gravel
15,000

720
2,100

3,000
9,000

Gravel and clay
10,000
10,000

17,400

7,200

6,900
7,500
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City Asphalt
San Antonio—

L911
Terrell

—

1911
\\;i xahachie

—

1912

Bltu- Bltum- Com- Ma-
lit hir Inoua Brick crete cadam Granite Wodil ' il

Logan

—

1912
Salt Lake City-

1911 10

Barre

—

1911
Brattleboro

—

1911
1912

St. Albans

—

1911
1912

10,800

IS, (MM)

UTAH.
110,000

812

66,000
Undecided

2,400

VERMONT.

3,000
2,400

1,825 566

2,400
600

2,500
3,000

Covington

—

1912
Danville

—

1912
E. Radford

—

1912
Fredericksburg:

—

1911
1912

Newport News

—

1911
Norfolk

—

1911
Portsmouth—

1911
Richmond

—

1911

2,640

VIRGINIA.

450 . .

.

2,700 . . .

20,069

3,900

2,490

900

4,500

600

Aberdeen—

-

1911
Bellingham

—

1911
1912

Centralia

—

1911
Colfax—

1911
Dayton

—

1911
Everett

—

1911
Hoquiam—

1911
1912

Kelso

—

1911
Kent

—

1911
1912

N. Yakima

—

1911
1912

Pasco

—

1911
Puyallup

—

1911
Port Angeles

1912
Seattle

—

1911
1912

Snohomish

—

1911
Spokane

—

1911
Tacoma

—

1911
Walla Walla-

1912

Follansbee-
1911
1912

WASHINGTON.

22,000

6,336
21,310

4 i>

300

191

4 00

674
900

368

940

6,000

4,200

10,400

7,500

2,114
3,800

7,790

14,000

17,600

4,800

800
250 640

1,500 900

2,330
3,000

38,702
24,400

2,600
3,000

4,500

1,344

264 28,618 23,390 10

6,650 ' 3,700 . . .

Gravel
024 4,710

3,000

3,900

243

2,482
1,500

4,200

4,000
Sandstone

59,136 9,979
2,500

5,600

WEST VIRGINIA.

3,600
900
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City Asphalt
dsville

—

1912
I'arUersburg

—

1911
1912

Antigo

—

1911
1912

Appleton—
1911 7,500
1912 3,000

tfaraboo

—

1912
Burlintuon

—

1911
1912

Columbus

—

1911 1,500
1912 3,500

Delavan

—

1912
De Pere—

1912
Fond du Lac

1911
1912

Janesville

—

1911
1912

Kenosha

—

1911
1912 7,500

La Crosse—
1912

Madison

—

1911
Marinette—

1911
Neenah. . . .

1912
Oshkosh

—

1911 2.500
1912 2,580

Sheboygan

—

1911
1912

Superior

—

1911 3,265
1912 1,950

Waukesha

—

1911
1912

Waupaca

—

1911
1312

Bitu- Bitum-
lithic inous

1,500

1,800

4,200

1,950

1,400

3,050
1,240

1,380
9,800

Corn-
Brick crete

5,280

2,500
4,000

WISCONSIN.

750

1,000 6,300
2,700 400

2,900

2,124 3,715
2,640

576
1,254 400

37,500
12,000

510

18,600

1,640
1,500

7,805 5,420
3,730 12,860

2,664 1,700

570 .....'.'.

Ma-
cadam Granite Wood Others

900
1,200

2,400

2,400

1,920

73,000

1,080

840
1,195

5,500

2,750
3,400

750
Gravel

4,600

5,200

900

360
440
Undecided

,050
15,000

Gravel
7,050

SIDEWALK IMPROVEMENTS.
Official Report of Sidewalk Improvements Made to /Municipal

Engineering by the Municipal Officials of America.

The reports have been reduced to the same
unit of linear feet. When the area of side-

walks was given in square feet or square
yards it has been reduces to linear feet by
assuming the average width of sidewalks as

5.5 feet.

The column headed "Cement" includes ce-

ment walks laid in place, concrete flags and
concrete blocks.

The column headed "Others" has an ex-

planatory word inserted immediately above
the item to which it refers whenever possible.

City Cement Stone

ALABAMA.
Birmingham—

1911 22,500
Dothan

—

1911 63,500
New Decatur

—

1911 158,200

Wood Others City Cement Stone

ARIZONA.
Jerome

—

1911 1,000

Wood Others

Ft. Smith

—

1911 31,400

ARKANSAS.
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Cltj Cement

Pine Bluff

—

1811 21,062
1912 20,000

CALIFORNIA.
Alameda

—

1911 15,800
Alhambra

—

1311 3,000
1912 35,100
East San Jose

—

1911 10,560
Oakland

1911 185,000
Palo Alto

—

1911 10,000
Pasadena

—

1911 10,560
Portersville

—

1911 26,400
Riverside

—

1911 501
San Francisco

—

1911 71,753 9,035 .

San Mateo

—

1911 5,000
1912 10,000
Selma

—

1911 15,800
Vallejo—

1911 5,000
1912 10,000

Watsonville—
1911 10,000

Stone Wood Others

DISTRICT OF COLUMBIA
Washington

—

1911 96,000

COLORADO.
Golden

—

1911 3,000
Salida

—

1911 1,500
1912 10,560

brick
1,140

CONNECTICUT.
New Britain

—

1911 15,800
Southington

—

1912 1,000
Waterbury

—

1911 2,350

Gainesville-
1911 5,000
1912 6,000
Pensacola

—

1911 238,000

FLORIDA.

GEORGIA.
Americus

—

1911 18,000
1912 12,600

Atlanta

—

1911 184,800
Brunswick

—

1911
Columbus

—

1911 5,261
1912 7,800
Rome—

1912 20,000

tile
5,280

IDAHO.
Boise City—

1911 . 12,446
Payette

—

1911 . 10,560
1912 . 21,120
Rexburg

—

1911 . 7.800
1912 8,000

Anna-
1911 . 1,500

; ravel
7,500
4,000

ILLINOIS.

City Cement

Bel \ idere

—

1911 35,000
1912 25,000
Canton

—

1911 2,000
Centralia

—

1912 32,000
Chicago Heights

—

1911 36,900
Collinsville

—

1911 4,550
Danville

—

1911 26,400
Edwardsville

—

1911 2,000
1912 20,000
Elgin

—

1911 20,116
Elmhurst—

1912 1,320
Freeport

—

1911 5,000
1912 5,000

Forest Park

—

1911 17,177
Galena

—

1911 3,960
Jerseyville

—

1912 25,000
Joliet

—

1911 26,300
Lake Forest

—

1911 5,000
Lincoln

—

1911 10,560
Marengo

—

1911 2,640
Mattoon

—

1911 7,000
1912 10,000

Moline

—

1911 15,800
Mt. Pulaski

—

1911 1,200
Oak Park

—

1911 55,804
Paris

—

1911 850
1912 2,500
Pekin

—

1912 10,000
Peoria

—

1911 105,600
Robinson

—

1911 2,000
Rock Island

—

1911 8,700
Taylorville

—

1911 43,200
Waukegan

—

1911 5,000
1912 5,000
Wheaton

—

1911 7,000

Stone Wood Others

brick
3.000

brick
5,280

INDIANA.
Anderson—

1911 29,060
Brazil

—

1911 10.560
Columbus

—

1911 1,320

Crawfordsville-
1911 2,500

Ft. Wayne

—

1911 79,200
1912 52,800

Indianapolis

—

1911 72,746
1912 96,948

Kokomo

—

1911 27,300
1912 33,300

Lebanon

—

1911 5.2S0
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City Cement

Llgonler

—

191] 15.800
1912 10.560

S "rt

—

1911 3.000
Marion

—

1 y 1

1

1.670
Martinsville—

1911 5.280
Mishawaka

—

1911 10.450
Mt. Vernon

—

1911 1.800
1912 3,000
Muncle

—

1911 4.0S0
New Castle

—

1911 20,000
1912 25,000

X. Vernon

—

1911 50,000
Peru

—

1911 3,000
Portland

—

1911 5.2S0
Richmond

—

li'll 52,800
1912 40.000

Rushville

—

1911 6,000
Seymour

—

1911 2,000
1912 1,500

Sullivan

—

1911 7.920
Veedersburg

—

1911 6,000
"Wabash

—

1911 6,432
1912 4,000
Whiting

—

1911 7.255
Woleottville

—

1911 1,500

Stone Wood Others

IOWA.
Burlington

—

1911 26,400
Carroll

—

1912 1,000
Cedar Falls

—

1912 6.000
Centerville

—

1911 5,280
Council Bluffs

—

1911 29,600
1912 23,200
Decorah

—

1911 4.100
Des Moines

—

1911 5,900
Fairfield

—

1911 15.840
1912 10,500

Indianola

—

1911 5,280
Manchester

—

1911 40,000
Mason City—

1911 1,500
1912 2,000
Newton

—

1911 10.560
1912 10,560

Sioux City

—

1911 10,000
"Waterloo

—

1911 36,400
1912 40,000

brick
7,900

Abilene

—

1911 52,800
Arkansas City-

1911 45.500
Coffevville

—

1911
1912

KANSAS.

City Cement

Emporia

—

1911 7,920
1912 11,700

Hutchinson

—

1911 52,800
Manhattan

—

1911 15,800
Ottawa

—

1911 25,000
Parsons

—

1911 4,000
1912 2,000

Salina

—

1911 2,000

KENTUCKY.
Ashland

—

1911 21,100
Dayton

—

1911 2,000
1912 2,000
Lexington

—

1911 20,000
1912 15,000

Louisville

—

1911 32,867
1912 33,000
Ludlow—

1911 800
1912 8,000

Maysville

—

1911 5,280
Pineville

—

1911 200

Stone "Wood Others

brick
5,000
5,000
brick
5,000

brick
2,984
3,000

LOUISIANA.
Morgan City

—

1911 10,560
Opelousas

—

1911 23,500

853

MAINE.
Gorham

—

1911 3,000
Skowhegan

—

1911 800
1912 800

MASSACHUSETTS.
Easthampton

—

1911
1912 2,600

Greenfield

—

1911 5,000
Lawrence

—

1911 8,245
New Bedford

—

1911 14,000
North Adams

—

1911 3,948
North Attleboro

—

1911 2,640
Somerville

—

1911 18,570
1912 $30,000 appropriated for

lithic and others.
Springfield

—

1911 3,973
1911
Westfield—

1911 2,910 5,360

tar
2,500

tar
25,907

8,909

brick
7,417

grano-

brick
5,133
823
tar

3,190

MICHIGAN.

22,000
30,000

Allegan City

—

1911 5,000
Battle Creek

—

1911 7,300
Cadillac

—

1911 1,400
Gladwin

—

1911 5,000
Holland—

1911 10,560
1912 10,560
Jackson

—

1911 29,000
Kalamazoo

—

1911 10,560
1912 10,560
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Cement

Lapeer

—

I'M l 7,200
1912 5,000

Marine C11 j

urn 3.000
Menominee

—

1911 11,700
Monroe

—

1!M1..... 8.S00
1912 8,000

Mt. Clemens

—

1911 3,000
Pontiac

—

1911 105,900
1912 180,000
Port Huron

—

1911 5,280
St. Clair

—

1911 15,000
St. Johns

—

1911 1,800
St. Joseph

—

1911 10,600
1912 9,000

MINNESOTA.
Albert Lea

—

1911 4,000
1912 1,000

Bemidji

—

1911 $8,798
1912 $2,000
Cloquet—

1911 9,000
Crookston—

-

1911 11,400
Eveleth

—

1911 18,000
Faribault

—

1911 900
1912 900
Fairmont

—

1911 6,000
Mankato

—

1911 6,000
1912 2,000
Montevideo

—

1911 1,990
1912 1,800
Red Wins

—

1912 5,000
Stillwater—

1911 7,920
Two Harbors

—

1911 31,440

Stone Wood Others

.cross-walks
3,600
7,200

18,149

MISSISSIPPI.
Clarksdale

—

1911 5,800
Columbus—

1911 6,000
1912 1,500

Itta Bena

—

1911 5,280
Jackson—

1912 8,000
Vicksburg

—

1911 10,500
1912 10,560

MISSOURI.
Bethany—

1911 4,000
Boonville

—

1911 7,550
Caruthersville—

1911 3,000
1912 3,000
Kansas City

—

1911 $74,246
1912 $95,000
Lexington

—

1911 1,800
Liberty—

1911 27,000
Moberly

—

1911 15,800

City Cement

Nevada

—

1911 20,000
Oregon

—

1911 1,500
St. Joseph

—

1911 1,300
Sedalia

—

1911 42,250
1912 52,600

Springfield

—

1912 40,000
Webb City

—

1911 24,500

Wood Others

Billings

—

1911 50,000
Bozeman

—

1911 45,000
Glasgow

—

1911 9,100
Helena

—

1911 20,900
Laurel

—

1911
Lewiston

—

1911 10,500

MONTANA.

21,120

NEBRASKA.
Chadron

—

1911 1,900
Lincoln

—

1911 32,183
Norfolk

—

1911 24,200
1912 20,000

brick
2,276

Keene

—

1912

NEW HAMPSHIRE.

2,000 appropriated for cement
or art stone.

Laconia

—

tar
1911 1,000
1912 1,000

NEW JERSEY.
Bayonne

—

1911 3,160 ..

Bloomfield—
1911 15,840
Egg Harbor

—

1911 4,500
Glen Ridge

—

1912 1,500
Irvington

—

1911 10,900 ..

Millville—
1911 21,150
Newark

—

1911 21,748 147,839 ..

Ocean City

—

1911 5,000
1912 5,000 2,500 .

.

Plainfield

—

1911 20,000
Rutherford

—

1911 10,560 13,200 ..

Trenton

—

1911 40,000

NEW MEXICO.
Las Vegas—

•

1911 1,500
1912 1,000

NEW YORK.
Auburn

—

1911 37,000
1912 40,000

Batavia

—

1911 2,500
1912 5,000
Binghamton

—

1911 28,964
1912 30,000

Buffalo

—

1911 301,000

297
300

5,280
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City Cement

Corning

—

1911 10.560
Dunkirk

—

1911 47.500
1912 26,400

Klmira

—

1911 25,000
Geneseo

—

1911 21.500
1912 18,080
Hoosick Falls

—

1911 6.400
Little Falls

—

1911 75.000
1912 75,000
North Tonawanda-

1911 10,000
1912 10,000

Niagara Falls

—

1911 2.850
Oneida

—

1911 2,640
Plattsburg

—

1911 32,500
Poughkeepsie

—

1911 35,000
Rochester

—

1911 59,000
Salamanca

—

1911 10.500
Schenectady

—

1911 13,285
Solvay

—

1911 42,200
Syracuse

—

1911 49.100
1912 50,000
Warsaw—

1912 660
Watertown

—

1911 23,800
White Plains

—

1911 10,000

Stone Wood Others

NORTH CAROLINA.
Burlington-

1911 10.560
1912 42.200

Greenville

—

1911 5,000
1912 5,280
Greensboro

—

1911 1,250
Monroe

—

1911
Rocky Mount

—

1911 2,500
1912 25,312

Statesville

—

1911 31,680
1912 20,000

gravel
6,000

Grand
1911 8,220
Jamestown

—

1911 7,920
1912 2,640

Vallev Citv—
1911 3.960
1912 3,960

Will is ton

—

1911 18,762
1912 15,000

NORTH DAKOTA.
Forks

—

OHIO.
Akron

—

1911 30,000
Barberton

—

1911 1,000
1912 2,000

Beliefon taine

—

1911 36,960
Bowling Green

—

1911 10,560 Cement, stone and wood.
Bucyrus

—

1911 2,945 17,114
Cambridge

—

1911 6,000

City

Canton
1911.
1912

Chillicothe
1911 9,300
1912 4,800

Cincinnati

—

1911 159,800
Conneaut

—

1912 7,920
Cleveland Hts

1911 2,640
Dayton

—

1911 2,600
Dennison

—

1911 3,500
1912 4,000

Euclid

—

1911
Findlay

—

1911 7,920
Fostoria

—

1911 8,000
Gal ion

—

1911 5,280
1912 16,800

Greenville

—

1911 8,000
1912 4,000

Leetonia

—

1911 2,000
Lorain

—

1911 600
1912
Marion

—

1911 17,592
1912 1,200

Massillon

—

1911 4,000
Millersburg

—

1911 1,000
1912 3,000

Mt. Gilead

—

1911 1,000
Mt. Vernon

—

1911 4,000
Newburg City-

1912 10,800
Newark

—

1911 13,000
Niles

—

1911 8,000
Norwood

—

1911 5,280
Oberlin

—

1911
Piqua

—

1912 200
Port Clinton

—

1911 2,000
Ravenna

—

1912 1,000
Sandusky

—

1911 16,000
Steubenville—

1911 15,800
Wadsworth

—

1911
Wapakoneta

—

1911 2,640
Warren—

1911 2,640

Cement Stone Wood Others

—
500
500

1,000
1,500

brick
200
300

13,200

2,640

3,000

18,800
20,000

800

12,000

1,820

15,800

2,640

OKLAHOMA.
Altus

—

1911 500
1912 1,000
Alva

—

1912 1,320
Bartlesville

—

1911 2,500
Chandler—

1911 2,300
Clinton

—

1912 6,000
Durant—

1912 15,800

600
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City Cement

El Reno

—

mil 10,560
Frederick

—

1912 26,400
Sapulpa

—

1:111 15,000
Tulsa

—

mil 14,000
Vinita—

Hill 26,400

Stone \\ "nd Others

OREGON.
Astoria

—

1911 5,600
Baker City

—

1911 9,197
Cloquille

—

1911 2,000
The Dalles

—

1911 26,400
Marshfield

—

1911 10,560
Portland—

•

1911.. 1,284,201
Salem

—

1911 15,800

18,566

PENNSYLVANIA.
Allentown

—

1911 12,000
Bellewood

—

1911 2,000
Bradford

—

1911
1912
Carbondale—

1911
Carlisle

—

1911 1,900
1912 2,000
Catasauqua—

1911 2,420
East Stroudsburg

—

1911 500
Gallitzin

—

1911 1,000
1912 2,000

Indiana

—

1911 7,920
1912 5,280
McKees Rock

1911 20,000
McKeesport—

1911 6,540
Media

—

1911 2,000
Meadville

—

1911 4,000
Mercer

—

1911
Miners Mills

—

1912 5,000
Northumberland—

1911 3,300
Oil City

—

1911 37,860
1912 12,600
Punxsutawney

—

1911 2,600
Warren

—

1911 17,500
Wilkes Barre

—

1911 2,000
York

—

brick
12,000
15,000

7,000

brick
150

1,200

400

14,000

RHODE ISLAND.
Charleston

—

1911 9,900 2,800
East Providence

—

tar
1911 12,000
Newport

—

Providence

—

tar
1911 8,785

City Cement

Woonsocket

—

1911
1912

SOUTH CAROLINA.
Chester

—

1911 1,000
Greenville

—

1911 4,000
Orangeburg:

—

1912 2,640
LTnion

—

1911 21,120

Stone Wood I

tar
1,900
300

SOUTH DAKOTA.
Aberdeen—

-

1911 13,300
1912 8,500
Hot Springs

—

1911 7,600 1,320 ..

1912 52,800
Madison

—

1911 12,300
Mitchell—

1911 7,580
Pierre

—

1911 5,000
Sioux Falls

—

1911 12,000
1912 10,000
Yankton

—

1911 1,000
1912 3,000

TENNESSEE.
Columbia—

-

1911 10,000
Clarksville

—

1911 3,025
1912 5,500
Knoxville

—

1911 21,300
Maryville

—

1911 2,000
1912 5,280
Memphis—

-

1911 52,800
Rockwood

—

1911 10,560

brick

5,400

Austin

—

1911 22,700
Dallas

—

1911 25,000
Cuero

—

1911 1,700
1912 1,000

Paris

—

1911 26,400
San Angelo

—

1911 7,000
Terrell

—

1912 31,600

Ogden

—

1911 25,257
Provo

—

1911 3,055
Salt Lake City-

1911 194,300

TEXAS.

UTAH.

VERMONT.
Barre—

•

1911 162
Brattleboro

—

1911 5,000
1912 36,000
Enosburg Falls

—

1912 200
St. Albans—

1911 3,330 400

VIRGINIA.
Chatham

—

1911 2,640
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City Cement

I 'anville—
1911 11.200

East Kailford

—

1912 5.000
Fredericksburg

—

1911
\ rporl News

—

1911 5.200
Portsmouth

—

1911 1,420

Btone Wood Others

WASHINGTON
Aberdeen

—

1911 52,000
Bellingham—

1911 S4.17G
1912 11.390

I 'avion

—

1911 6.480
Everett—

1911 7 2.900
Hoquiam

—

1911 4.000
1912 7,400

Kent

—

1911 3,000
1912 2.000

:le

—

1911.... 244.150
1912.. . . 275.0O0
Snohomish

—

1911 10/100
1912 10.000
Spokane

—

1911 447.834
Tacoma

—

1911.... 106.174
Walla Walla

—

1911 29,925 ....
1912.. . . 100,000 ....

3,049

2,000
1.200

8, 7 1 2

15,000

WEST VIRGINIA.

Muundsville

—

1911 26,400
Point Pleasant-

1911 8,000

City Cement Stone Wood

WISCONSIN.

6.700

( tthers

Anti.uo
1911
Appleton

1911 46,500
Beloit—

1911 15,800
Burlinston

—

1911 9..-.on

Columbus

—

1911 2,600
Delavan

—

1911 15,800
1912 15,800
Depere

—

1911 23,000
1912 18,500
Fond du Lac-

1911 52,800
1912 52,800

Janesville

—

1911 20.000
Marinette

—

1911 15,800
La Crosse

—

1911 13,146
Oconto

—

1911 10,280
Superior

—

1911 59,583
1912 50,000
"Waupaca—

1911 1,200
Wau pun—

1911 8,1 4.;

4,750

WYOMING.
Cheyenne

—

1911 10.370
1912 10.000
Greybull—

1911 21,120*
Laramie

—

1911 42,250
Sheridan

—

1911 10.560*
1911 2,000*'
1911 28,000|I

CURB AND GUTTER.
Official Report of Curb and Gutter Improvements Made to Munich

pal Engineering by the Municipal Officials of America.

Many cities set curbs and lay gutters, sep-

arately or combined, on streets which do

not receive permanent pavements. These are

reported in the following table. There has

been no attempt to separate them into curb,

gutter and combined curb and gutter, as in

many of the reports no data are given on

which to base this separation. The figures

given represent the total length of the im-

provement, which may be either curb or gut-

ter or combined curb and gutter.

Lime-
City Concrete stone Granite Others

ALABAMA.
Decatur

—

1911 4,000
1912 4,000
Dothan

—

1911 6,400

City Concrete

Florence

—

1911 4,200
Gadsden—

1911 2,600

Lime-
stone Granite Others

ARKANSAS.
Fayetteville—

1911 10,000
Helena—

1912 20,000
Pine Bluff

—

1911 3,410
1912 30,000

CALIFORNIA.
Alameda

—

1911 10,560
Alhambra

—

1911 36,600
1912 104,900

Fresno

—

1911 14,000

5,280



Ml'NICII'AL IMI'KOVKMKNTS, 1911-1912 297

Lime- Lime
City Concrete StuIH' i tranite i ithers City Concrete stone Granite Others

Los Angeles

—

Highland Park

—

1911 303,000 L91

1

27,600 Concrete and sandstone
Kiverside

—

.1 erseyville

—

1911 1,783 1912 20,000
Sacramento

—

Morris

—

1911 115,708 1912 14,460
San lU-rnardinti Morrison

—

Sandstone
1911 25,000 1911 17.500 625
San Francisco

—

Mt. Carmel

—

1911 6,935 3,812 1911 12,000
San Mateo

—

1912 28,000
1911 100,000 Oak Park

—

1912 10,000 1911 33,598

COLORADO
Florence

—

1911 500

1912 25,900
Roehelle

—

1911 4,700
Waukegan—Grand Junction—

1911 6,000
Golden—

1911 1,000
1912 15,000

1911 400 INDIANA.
Salida

—

Anderson

—

1911 2,000 1911 4,406
1912 4,000 Bloomington

—

CONNE 1911 4,000
Ansonia

—

Clinton

—

1911 1,500 4,000 1912 7,200
1912 1,500 6,000 Crawfordsville

—

East Hartford

—

1911 4,590
1911 500 East Chicago

—

Hartford— Grading 1911 57,000
1911 8,000 20,000 5,000 Ft. Wayne

—

1912 8,000 30,000 1911 2,000
Norwich— Indianapolis

—

1911 500 1911 89,533 3,491
Southington

—

1912 120,000 5,000
1912 500 Kokomo

—

Waterbury

—

1911 19,700
1911 15,056 1912 28,000

DISTRICT
Washington

—

OF COLUMBIA

40,916

Logansport

—

1911 1,000
Mishawaka

—

1911 8,566
Grading

2,500
FLO Mt. Vernon

—

Gainesville

—

Grading 1912 1,200
1911 5,000 3,000 Muncie

—

1912 15,000 10,000 1911 9,324

GEORGIA.
Americus

—

1911 15,000
1912 10,000
Columbus—

1911 . 12,090

New Castle

—

1911 15,000
1912 10,000

Noblesville

—

North Vernon

—

1912
Dublin—

1911

10,500

400

1911 11,000
Peru

—

1911 2,000

Rome—

-

1911
1912 5,300

12,600
1,300

Richmond

—

1911 30,000
1912 20,000
Seymour

—

Grading
ID. 1911 5,000 15,000

Boise City

—

1912 5,000 10,000
1911 9,022 Wabash—

-

Pocatello

—

1911 1,500
1911 11,700 Washington

—

ILLINOIS. 1911 6,800
Whiting

—

Alton— 1911 5,200
1911 24,710

Belvidere— IOWA.
1911 8,000 Ames

—

Bloomington— 1911 4,038
1911 15,000 Carroll

—

Canton— Sandstone 1912 8,500
1911 2,300 2,200 Cedar Falls

—

1912 10,000 1912 21,000
Centralia

—

Siindstone Cedar Rapids—
1912 40,000 1912 36,000

Danville—

-

Sandstone Council Bluffs—
1911 18,000 1911 11,009
Edwardsville

—

1912 13,132
1912 20,000 3,600 Creston

—

Elgin

—

1912 42,000
1912 5,476 Dubuque

—

Freeport

—

S andstone 1911 29,153
1911 15,000 Fairfield

—

1912 17,000 1912 12,000
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Concrete

Port Dodge

—

1911 " 9.000
Harlan

—

1911 8.400
1912 12.000

Manchester

—

1911 14.000
1912 2.000

liarshalltown -

1911
Muscatine

—

1911 10,386
Newton

—

1912 5.280
ty—

-

1911 65,000
Waterloo

—

1911 8.000
-ter City

—

1911 17.000
1912 27,000

Winterset

—

1911 -MOO

Lime-
stone Granite Others

KANSAS.
Atchison

—

1911 12,187
Coffeyville

—

1911 9,000
1912 28,000

neil Grove

—

1912 1,500
El Dorado

—

1911 3,000
Emporia

—

1911 19,800
1912 22,000

Fort Scott

—

1911 21,640
Great Bend

—

1911 5,000
Hutchinson

—

1911 52,800
Leavenworth

—

1911 4,697
Lyons

—

1911 1,200
McPherson

—

1911 6,400
1912 4,400
Olathe

—

1912 8,000
Ottawa

—

1911 22,253
Parsons

—

1911 3,000
1912 2,600

Salina

—

1911 25,000
Topeka

—

1911 89,378
Wichita

—

1911 117,975

Grading
10,000

Llme-
City Concrete stone Granite Others

MARYLAND.
Annapolis

—

1911 1.711

Grading
30,000

KENTUCKY.
Dayton

—

1911 2,000
1912 6,400
Lexington

—

1911 15,000 2,000
1912 12,000 4,000

Louisville

—

1911 87,273
1912 85,000
Ludlow

—

1911 S00
1912 8,000

LOUISIANA.
Lake Charles

—

1911 80,000

6,000
Grading

14,221

MAINE.
Portland

—

1911 6,783

MASSACHUSETTS.
Bast Hampton

—

1911 2,500
1912 2,600

Everett

—

L911 10,000
I laverhill

—

1911 6,495
Lawrence

—

1911 3,134 15,783
Medford

—

1911 6,485
New Bedford

—

1911 21,401
North Attleboro

—

1911 2,000
1912 2,000

Somerville

—

1911 15,957
Springfield

—

1911 4,551 6,558
Westfield

—

1911 2,686 1,495
Worcester

—

1911 34.473

MICHIGAN.
Albion

—

1911 10,480
Allegan City—

1911 4,000
Battle Creek

—

1911 15,895
Cadillac

—

1911 20,000
1912 15,000
Dowagiac

—

1911 6,000
1912 5,000
Escanaba

—

1911 7,270
Flint

—

1911 3,493
Hillsdale

—

1911 6,700
Holland—

1911 6,600
1912 15,000
Jackson

—

1911 42,000
Kalamazoo

—

1911 20,000
1912 14,000
Lapeer

—

1911 5,000
1912 14,000
Menominee

—

1912 720
. Monroe

—

1911 3,500
1912 5,000

Mt. Clemens—
1911 2,100
1912 10,000

Pontiac

—

1911 5,280
1912 5,280

Port Huron

—

1911 20,000
St. Johns

—

1911 2,923
1912 7,000

St. Joseph

—

1911 3,725

MINNESOTA.
Albert Lea

—

1911 15,500
1912 2,000

Cloquet

—

1911 500
Crookston

—

1911 8,828

Grading
7,100
3,200

14,000
20,000

Grading
10,000

3,019
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City Concrete

Eveleth

—

19 11 20,389
Faribault

—

1912 6,100
us Falls

—

1911 1,500
Ma nka to

—

1911 18,500
Minneapolis—

1911 101,784
Red Wing-

—

1911 15,028
1912 20,000

Si ill water

—

1912 5,280
Winona

—

1911 2,375

Lime-
stone Granite Others City Concrete

Lime-
stone Granite < H

4,900

MISSISSIPPI.
Clarksdale

—

1911 3,000
Columbia

—

1911 6,600
Itta Bena

—

1911
Jackson

—

1911 9,000
1912 20,000

Bethany

—

1911
Carrollton

—

1911 20,000
Hannibal

—

1911 5,000
Kansas City

—

1911 135,000
1912 63,000

Liberty

—

1911 10.000
1912 10,000
Macon

—

1911 5,200
Poplar Bluff

—

1911 2,000

MISSOURI.

780

Grading-
11,000

Sedalia

—

Grading-
1911 10,560 7,920
1912 15,800 15,000

Springfield—
1912 81,571 9,005
Webb City

—

1911 26,170 384

MONTANA.
Billing-s

—

Grading-
1911 45,000 2,500
Bozeman

—

1911 10,600
Helena

—

1911 23,265

NEBRASKA.
Chadron

—

1911 10,400
Lincoln

—

1911 19,079
Norfolk

—

Grading-
1911 5,600 10,000
1912 24,000 15,000
Omaha

—

Sandstone
1911 84,044

South Omaha

—

1911 61,260

NEW HAMPSHIRE.
Concord—

1911 1,000
Dover

—

1911 450
Laconia

—

1911 500
1912 2,000

NEW JERSEY.
Bayonne

—

1911 18,160

r.lmstone

2,500

I'.loomfield

—

1!M 1 26,265
Egg Harbor

—

mi i 1,900
Millville—

1911 1,000
Ocean City

—

1911 5,000
1912 5,000
Rutherford

—

1911 3,000
Summit

—

1911 8,000
Trenton

—

1911 40,000
Westfield—

1911 17,662 concrete & bluestone

NEW MEXICO.
Las Vegas

—

1911 2,000

Grading
1,350

28,768
19,090

NEW YORK.
Albany

—

1911 2,000 Concrete or granite
Auburn

—

Sandstone
1911 6,445 8,655
1912 15,000 9,600

Batavia

—

1911 1,500
1912 1,500
Binghamton

—

1911, 6,556
1912 7,000

Buffalo

—

1911 1,208
1912
Cortland—

1911 5,300
Elmira

—

1911 1,987
Geneseo

—

1912 1,824
Herkimer

—

1911 4,388
Jamestown

—

1911 500
Kingston—

-

1911 3,181
Lestershire

—

1911 5,600
Little Falls—

1911 2,000
1912
Middletown

—

1911 2,000

NEW YORK CITY—
Manhattan—

1911 217,966 Granite and Bluestone
Brooklyn

—

1911 425,000 Concrete and Bluestone
Richmond

—

1911 64,559
Norwich

—

1911 11,400
1912 3,800

Poug-hkeepsie—
1911 14,747 Bluestone nad Sandstone

Plattsburg—
1911 9,350
1912 10,000
Salamanca

—

1911 1,600
Schenectady

—

1911
Watertown—

1911 8,350

1,600
Sandstone

4,000
5,000

9,190

NORTH CAROLINA.
Greenville

—

1912 1,000
Monroe

—

1911 2,640
Rocky Mount

—

1911. 3,000
1912 17,376



300 M VN I (' I PAL ENG1 N K BRING.

City Concrete
Lime-
stone Granite Others

N< >RTH DAK( 'T.\

Grand Forks

—

iyii 8,000
Jamestown

—

1911
1912

Valley City

—

1911 600
1913 1.000
WllUston

—

1 HI 1 11.611
1912 18,000

OHIO.
Barberton

—

1911 2.932
1912 8.000

Bowling Green

—

1911 9.395
1912 4.400
Bucyrus —

1911 660
Canton

—

1911
1912

Chillicothe

—

1911 9.600
1912 5.000

Circleville

—

1911 3,000 16,000
Conneaut

—

1912 10.560
Dayton

—

1911 7,800
Fostoria

—

1911 16.000
1912 20,000

Greenville

—

1912 1.620
Lorain

—

1911
Marion

—

1911 9,680
1913 14.400 Concrete
Miamisburg

—

1911 5.000
1912 3,000

Millersburg

—

1911 2.600
1912 10,000

lit Gilead

—

1911 500
Newburgb City

—

1912 1,900 Concrete
Newark

—

1911 1,600
Norwood

—

1911 5,000
Piqua

—

1911
1912
Ravenna

—

1911 7.600
1912 8,000
Sandusky

—

1911 10,000
Springfield

—

1911 36,000
Wapakoneta

—

1911 1.500
Youngstown—

1911 105,468 Concrete

i trading
10,560
10.560

Grading
6,386
5.000

Sandstone
2,300

Brick gutter
2,000
3,000

Grading
1,620

Sandstone
15,600

or Sandstone

Sandstone
2,600

or Sandstone

Grading
1,600
1,600

Sandstone
3,000

or Stone

OKLAHOMA.

16.000
18,400

26.400
7,400

Altus

—

1911
1912.
Alva

—

1911
1912

Bartlesville

—

1911 14,600
1912 16,000
Chickasha

—

1911 600
Clinton

—

1911 25,000

Grading
4,000
5,000

Grading
50,000

City Concrete

Muskogee

—

1911 150,000

Lime-
stone Granite Others

W i

18,566
Grading
420,394

1,000
3,000

OREGON.
Astoria

—

191] 6,405
linker City

—

1911 34,390
Oregon City

—

1911 42,000
Portland

—

1911... 1,384,252

1911
Roseburg

—

1911 41,266
1912 20,000

PENNSYLVANIA.
Allentown

—

1911 12,000
Bloomsburg

—

1911 700
Bradford

—

1911
1912
Carbondale

—

1911 7,000 ...
Carlisle

—

1911 2,280 ...

1912 2,000 . .

Catasauqua

—

1911 2,220 ...

East Stroudsburg

—

1912 5,280 ..

Erie—
1911 15,000 ..

Franklin—
1911

Latrobe

—

1911 5,000 ...

Media

—

1911
Miners Mills

—

1911
1912 2,500 . . ,

Northumberland

—

1911 300
Oil City

—

1911 5,509 Concrete or Sandstone

Sandstone
3,000

1,500

1,000
3,000

1912
Pittsburgh—

•

1911 97,800
Rankin

—

1911 3,500
Sayre—

-

1911 4,000
1912 3,000
Scranton

—

1911 39,120
Swissvale

—

1911 6,348
1912 28,000
Warren

—

1911 6,000
West Chester

—

1911
Wilkes Barre

—

1911 6,463

1912

20,350

Brick Gutter
3,000

Red Stone
32,109

Grading
30,690

RHODE ISLAND.
Cranston

—

1911
1912
Newport—

1911
Providence—

1911
Woonsocket-

1912

Grading
26,040

2,000

4,480

34,906

5,280

SOUTH CAROLINA.
Charleston

—

1911 14,987
Orangeburg—

•

1912 13,020
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Lime-
stone GraniteCity Concrete

SOUTH DAKOTA
< >thers

Grading
15,000
15,000

Aberdeen-
L911 1,603
1912 3,000

i 'ierre

—

1911 1,000
Sioux Falls

—

1911 12,000
1912 8,000

Yankton

—

1911 600

TENNESSEE.
Clarksvtlle

—

1911 3,300
1912 5,500
Harriman—

-

1911 2,507
Knoxville

—

1911 43,970 concrete or limestone.
Maryville—

1911 2,000

Austin—
1911 23,100

Dallas

—

1911 213,000
San Angelo

—

1911 9,000

TEXAS.

UTAH.
Ogden—

1911 19,462
Salt Lake City

—

1911 7,384

VERMONT.
Barre

—

1911 565
Brattleboro—

1911 5,000
1912 10,000

St. Albans

—

1911 3,300 400

VIRGINIA.
Covington

—

1911 900
East Radford

—

1912 2,000
Portsmouth

—

1911 3,284

Lime-
City Concrete stone Granite Others

WASHINGTON.
Aberdeen—

1911 31,900
Bellingham

—

1911 15,512
1912 19,753
Hoquiam

—

1911 6,432

1,326
Wood
7,500

1912
Kent—

1912
Seattle

—

1911 187,427
1912 125,000
Snohomish

—

1912 8,000
Spokane

—

1911 446,160
Walla Walla—

1912 20,000

44,422
26,000

2,114
grading

3,800
grading

2,000
gutter
596,575
450,000

grading
5,000

WEST VIRGINIA.
Parkersburg

—

1911 2,500 5,000

WISCONSIN.
Antigo

—

1911 5,400
Burlington

—

1911 8,800
Delavan—

1911 500
1912. . . . 360
De Pere

—

1912 6,050
Fond du Lac—

1911 11,524
1912 5,290

Janesville—
1911 21,926

Marinette

—

1911 3,800
Neenah

—

1911 3,276
1912 7,684
Waukesha

—

1911 3,993
1912 21,980

grading
1,500
4,000

SEWER IMPROVEMENTS.
Official Report of Sewer Improvements Made to Municipal

Engineering by the Municipal Officials of America.

Rein-
forced Vitri-

Con- Con- fled
City Brick crete crete Pipe

ALABAMA.
Decatur—

1912 900
New Decatur

—

1911 274,300

ARIZONA.
Jerome

—

1911 15,850

ARKANSAS.
Pine Bluff

—

1911 4,200
1912 20,000

City
Con-
creteBrick

CALIFORNIA.

Rein-
forced
Con-
crete

Vitri-
fied
Pipe

Alameda—
1911 4,000
Jackson—

1912 Carload
San Francisco—

1911 99,705
San Mateo

—

1911 21,400
Vallejo

—

1911 4,500
1912 10,000

Golden-
1911

COLORADO.

22,500
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Con-
creteBrick

rNECTICUT.

Rein-
fort ed
Con-

19U
lai-

Vitri-
fied

-J.UUU

City Brick crete

I icin-

forced
Con-
crete

334

9,265
rtford

—

1911
ington

—

1912 900
Waterbury*

—

1911 7.083
eet open drain constructed in

1911.

DISTRICT OF COLUMBIA.
1911 16,061 100,850

FLORIDA.
lesville

—

1911 1.300
1912 1,000

GEORGIA.
Americus

—

1912 62,800
Columbus

—

1911 4,006
1912 3,500
Rome

—

1911 8,000
1912 60,000

Boise City-
1911
1912

Payette

—

1011

IDAHO.

25,666
15,430
25,000

26,390

ILLINOIS.
Anna

—

1911 22,000
Aurora

—

1911 2,640 42,300
Belvidere

—

1912 Complete system to be installed in
1912.

Canton

—

1911 2,600
1912 5,000

Centralia

—

1912 4,000
Chicago Heights

—

1912 52,800 13,200
Collinsville

—

1911 13,200
Danville

—

1911 52,800
Edwardsville

—

1912 4,500
Elinn*

—

1911 2,792 39,675
1912 72,846

•500 feet cast iron pipe laid in 1911;
176 feet to be laid in 1912.

Evanston

—

1911 7,100
1912 7,500

Freeport

—

1911 400 39,600
1912 300 10,560

•yville

—

1912 5,000
Jr. Met

—

1911 5,000
Maywood

—

1911 1,000
Marengo

—

1911 4,860
Mattoon

—

1912 1,800 15,800
Mt. Carmel

—

1911 3,000
1912 5,700

Ni'i'inal—
L9 i i

i >ak I 'ark -

1913
I aria

—

191

1

i 'ekin

—

1911 15,000
Peoria

—

1911
Rockford

—

1913
Kobinson

—

1911
Rochelle

—

1912
Taylorville

—

1911
AYaukegan—

-

1911
1912
Wheaton—

•

1912

400

Vitri-
fied

l ipe

3,000

13,341

63,400

3,860

5,700

4,000

5,350

600

26,400
7,920

2,890

INDIANA.
Anderson

—

1911 3,600
Columbia City

—

1911 3,500
1912 1,000

Crawfordsville—
1911 5,120
Delphi

—

1911 2,800
Evansville

—

1911 20,000
Ft. Wayne

—

1911 7.915
1912 15,800

Indianapolis

—

1911 *78,897
1912 75,000

Includes some concrete.
Kokomo

—

1911 6,800 8,700
1912 7,000 8,300

Ligonier

—

1911 2,640
Logansport

—

1911 1,000
Marion

—

1911 1,964
Misliawaka

—

1911 4,000
Mt. Vernon

—

1911 1,500
1912 3,600
Muncie—

•

1911 2,610
New Albany—

1912 $800
New Castle

—

1911 28,000
1912 10,000

North Vernon—
1911 5,500

1912 1,500
Peru

—

1911 10,000
Remington

—

1911 3,000
Richmond

—

1911 3,500
1912 7,000

Rushville

—

1912 $55,000 contract for vitrified pipe has
been let.

Seymour

—

1911 4.000
1912 1-500
Wabash—

1911 4.610
1912 2,500
Whiting

—

1911 2,500
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City Brick

Rein-
forced

Con- Con-
crete crete

IOWA
Burling ton—

1!M 1

1912
Carroll

1912
Cedar Falls—

1912
I louncil Bluffs—

1911
Creston—

-

1912
Eldora

—

inn
t'airfield

—

1912
Fort Dodge

—

1911
Harlan

—

1911
Indianola*

—

1912
Contract let for $21,749.

Mason City—

-

1911
Manchester

—

1911
1912
Newton

—

1911
Shenandoah

—

1912
Sioux City

—

1911* 300 .

1912 1,600 .

*400 feet of tunnel.
Waterloo

—

1911
1912
Waukon

—

1911
Webster City

—

1911
1912
Winterset

—

1911

KANSAS.
Argentine

—

1911 5,280
Arkansas City

—

1911
Coffeyville

—

1911
1912
Emporia

—

1911
1912
Hutchinson

—

1911 10,560
Lawrence

—

1911
McPherson

—

1912
Olathe—

1912
Ottawa

—

1911
Parsons

—

1911
1912

Pittsburg

—

1911
1912

Salina—
1911

3,980

Vitri-
fied
Pipe

5,043
9,000

6,000

3,000

174,520

2,600

1,500

84,500

10,560

8,000

23,780

5,280

1,000
2,000

23,680

13,400

26,600
40,000

18,700
20,000

26,855

3,960
12,000

400

5,280

3,000
25,000

5,400
12,000

322

KENTUCKY.
Ashland

—

1911
Dayton

—

1911
1912

10,560

37,000

3,500

1,500

8,000
26,000

1,120
3,600

8,000

1,000

3,000
1,500

City Brick
Con-
crete

Rein-
forced
Con-

Vitri-
fied

i Ipe

8,000
5,000

Lexington

—

L911 600
1912 300

Louisville
1911 49,000
1912 49,000
Ludlow

—

1912

MAINE.
Lewistown

—

1911
Skowhegan—

1911

3,000

!,000

600

MASSACHUSETTS.
Agawam

—

1912 3,000
Easthampton—

1911 3,000
1912 5,000

Greenfield

—

1911 10,000
Lawrence*

—

1911 6,136
*865 feet concrete invert with brick

arch.
New Bedford

—

1911 10.560
North Adams

—

1911 3,017.
North Attleboro

—

1911 1,000 84,500
Quincy

—

1911 24,000
Somerville

—

1911 4,645
1912 $15,000 has been appropriated for

extensions.
Springfield

—

1911 1,382 19,241
Westfield

—

1911 8,434

Allegan City-
1911
Ann Arbor—

1911
Bessemer—

-

1911
Cadillac—

1911
1912

1 >owagiac

—

1911
1912
Gladwin—

1911
Holland—

1911
1912
Jackson

—

1911
1912
Kalamazoo

—

1911
Lapeer

—

1911
1912
Marine City

—

1911
Marshall—

•

1911
Mi-nominee—

1911
Monroe

—

1911
1912

Mt. Clemens

—

1911
1912
Norway

—

1911

MICHIGAN.

820

5.000
5,000

5,280

6.655

5,492

2,500
4,000

6,000
5,000

1,000

16,000
7,000

19,000
19,000

15,000

3,000
4,000

3,000

3,500

1,200

1,300
2,500

900
1,200

2,000
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City Brick
Con-
crete

Rein-
forced Vitri-
Con- fled
crete Pipe

Pontiac*—
1911 20.4 50
1912 40,000

10 feet <m "'ii drains constructed In

1911; 12,000 fret for I'.'IL'.

Pert Huron

—

1:>11 3,500
St. Clair

—

1911 3,000
st. Johns

—

1911 840
1912 3,400

si. Joseph

—

1911 -l.i 50
1912 1,300

Sturgrls

—

1912

Albert Lea

—

1911
1912

Bemidji

—

1 : 1 1

1912
< Coquet

—

1911
Faribault—

inn
1912
Fairmount—

1911
Mankato

—

1911
1912

Mont<-\ ideo-
1911
Red Wing

—

1912
Stillwater—

i:- n
1912

St. Paul—
1 :< 11

Winona

—

1911

MINNESOTA.

363

5,280

Itta Bena-
1911
Jackson

—

1912
Yicksburg-

1912

M ISSISSIPl'l.

35,000

18,676
15,000

$3,526
$1,400

10,000

5,120
4,000

7,200

4,000
10,000

5,300

8,000

2,500
4,000

10.000

2,000

2,000

9,000

7,500

MISSOURI.
Bethany

—

1911 85
Brookfield

—

1911 2,640
Boon vi lie—

1911 1,684
Kansas City*

—

1911 SMiO.OOO
1912 8750,000

Includes concrete, reinforced concrete,
vitrified pipe and tunnel work.

Liberty

—

1911 500
Moberly

—

1911...; 21,000
Sedalia

—

1911 26,400
1912 7,960 52,800
Webb City—

1911 2,135
1912 A 817,000 bond issue has been voted.

MONTANA.
Billing's

—

1911
Laurel

—

1911

Chadron—
1911

NEBRASKA.

7,000

10,560

4,000

City Brick
Con-
crete

Rein-
forced
Con-
crete

Vitri-
fied

Pipe

Hastings

—

1911 7,940
Lincoln

—

L911 14,000
Norfolk*

—

1911 320 7,260
1912 5,000

•620 feet galvanized culvert con-
structed in 1911; 1,000 feet for 1912.

South Omaha—
1911 1,328 18,530 513 10,655
1912 15,000

Concord-
1911
1912
Keene

—

1912
Laconia

—

1911
1912

Littleton-
1911

NEW HAMPSHIRE.

1,397

$2,600

2,000
5,000

1,100

10,560

8,011
7,000

6,000

3,590

20,600

20,000
10,000

5,500

NEW JERSEY.
Bloomfielil

—

1911
Elizabeth—

•

1911
1912 3,000

Glen Ridge

—

1912
Jersey City*

—

1911 4,100 2,640
*5,800 feet steel.

Newark

—

1911 2,200 3,250
Ocean City

—

1911..
1912
Rahvvay—

1912
South Amboy

—

Second section of sanitary sewerage
system completed in 1911.

Trenton—
1911 1,700 31,700
1912 6,000 25,000

NEW MEXICO.
East Las Vegas

—

A sanitary sewerage system costing
$40,000 was completed in 1911.

Las Vegas

—

A sewerage system covering one-half
of the city was completed in 1911.

NEW YORK.
Auburn

—

1911
1912
Binghamton

—

1911
1912

Buffalo

—

•

1911 1,296 . .

1912 5,422
Corning

—

1911
Dunkirk

—

1911
1912
Elmira

—

1911
Geneseo—

1911
Kingston

—

1911
North Tonawanda

—

1911
1912
Norwich

—

1911
1912

1,722

443

400
9,200

25,257
20.577

33,757
36,760

5,280

2,640
5,280

4,000

1,200

4,000

10,500
12,500

1,445
1,200



MUNICIPAL IMPROVEMENTS, 1911-1912. 305

City Brick
Con-
crete

Rein-
forced Yitri-
Con- fled
crete Pipe City Brick

Con-
crete

Rein-
forced
Con-
crete

Glean

—

1911
Oneida

—

1911
Plattsburg

—

1911
1912
Schenectady

—

1911
Sidney

—

1911
Syracuse

—

1911
1912
Watertown

—

1911

NORTH CAROLINA.
Burlington

—

1911
1912

Greenville

—

1912
Hendersonville

—

1911
Wilson—

1911
1912

NORTH DAKOTA.
Grand Forks

—

1911
Jamestown

—

1911
1912
Valley City

—

1911
1912 2,980

Williston—
1911
1912

OHIO.
Alliance

—

1911
Ashtabula—

1911
Barberton—

•

1912
Beliefontaine—

1911
Bowling- Green

—

1911
1912
Bucyrus*—

1911
1912

*1,000 feet vitrified segment
1911; 4,000 feet for 1912.

Canal Dover

—

1911
Canton—

•

1911
1912
Chillicothe—

1911
1912

Cincinnati

—

1911
1912

Circleville

—

1911
1912
Conneaut

—

1911
1912
Coshocton

—

1911
Dayton

—

1911 2,243
1912 10,000
Delaware

—

1911
Dennison

—

1912

15,000

3,960

2,000
3,000

15,000

700

19,285
20,000

7,940

10,560
42,250

1,000

5,280

2,000
5,000

2,019

1,320
660

825
8,800

3,642
5,000

2,000

2,160

52,800

122,000

5,422
6,000

4,940
5,000

laid in

10,560

3,000
4,5O0

2,450
6,000

15,500
13,700

10,000
5,000

8,000
4,000

490

62,812
50,000

6,000

1,000

East Liverpool

—

1911
Euclid

—

1911
Findlay

—

1911
Fostoria—

1911
1912

Galion

—

1911
1912

Greenville

—

1911
Ironton—

1911
Lorain

—

1911 3,902
1912 3,000

Louisville—

•

1911
Marion

—

1911
1912
Miamisburg—

1911
1912

Millersburg

—

1912
Mingo Junction

—

1912
Mt. Gilead—

1911
Newburg City

—

1911 11,000
1912

Niles

—

1911
Piqua

—

1911 2,650
1912
Ravenna—

1911
1912
Salem

—

1911
Sandusky—

1911
Steubenville

—

1911 5,280
Warren

—

1911
Wapakoneta

—

1911
Zanesville

—

1911

6,200

2,640

Vitri-
fied
Pipe

2,640

2,640

5,280

5,200
6,000

90,000
3,000

2,180

600

18,274
13,000

400

5.070
3,500

2,000

5,600

500

6,100

4,500

15,800

9,200
7,300

4,500
4,500

3,000

5,000

15,000

18,500

1,000

3,000

OKLAHOMA.
Altus—

1911 21,800
1912 10,560
Alva

—

1911 5,280 17,960
Bartlesville

—

1911 1.000
1912 20,000
Chandler

—

1911 35,000
Clinton

—

1911 36,000
Durant—

1912 Complete sanitary system to be con-
structed.

El Reno

—

1911 30,000
Lawton—

-

1911 4,000
Muskogee*—
'An outfall sewer costing $250,000 is

being constructed.
Norman

—

1911 1,000 15,000
Tulsa—

1911 35,000
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Brick
Con-
crete

rein-
forced
Con-
crete

Yinita-
li' 1 1

Vitri-
fied
Pipe

6,000

I IRES
Albany

—

1811 6,000
Baker Cit

1911 14,014
Marshfield

—

1911 7.920
Portland*

—

1911 20,042 213,853
1912 40,000 400,000

>">64 feet cement pipe laid in 1911;
300,000 feet for 1912.

Roseburg

—

1911 48,000
1912 2,900
Salem

—

1911 $50,000 concrete and reinforced sew-
ers constructed.

The Dalles

—

1911 10,560

PENNSYLVANIA.
Bradford

—

1911 1-000
1912 5,500

Carlisle

—

1912 Complete sewerage costing' 560,000 to
be constructed.

Chester

—

1911 13,600
Corry

—

1911 850
Erie

—

1911 800 8,907
Gallitzin

—

1912 3,000
Harrisburg

—

1911 915 8,852
Indiana

—

1911 4,000
1912 2,000
Johnstown

—

1911 9,118
Latrobe

—

19.11 3,500
McKees Rock

—

1911 2,000
Miners Mills

—

If.U 500
1912 1,800
New Castle

—

1911 5,280
Norristown

—

1911 2,500
Oil City

—

1911 4,847
1912 7,000

Port Allegheny

—

1911 2,000
Ridgway

—

1912 5,000
Sayre

—

1912 2,000
Scottdale

—

1911 10,560
Sharpsville

—

1911... 10,560
Swissdale

—

1911 687
Warren

—

1911 2,500
"Westchester

—

1911 900
Wilkes Barre

—

1911 1,390 9,003

RHODE ISLAND.
Newport

—

1911 15,184
Providence

—

1911 10,000 15,800

City

Rein-
forced Vitri-

Con- Con- fled
Brick crete crete Pipe

Woonsocket

—

1911 7,920

SOUTH CAROLINA.
Charleston*

1911 7,338
An entire new sewer system was con-

structed in 1910 and 1911.
Columbia

—

1911 3.500 7,920
1912 2,000 10,560

Greenville

—

1911 18,500
Orangeburg

—

1912 1,320
Union

—

1911 1,000

SOUTH DAKOTA.
Aberdeen

—

10,128
12,000

Faulkton

—

1911 1,500
Lead

—

1911 3,000
Lennox

—

1911 5,000
Madison

—

1911 31,600
Mitchell

—

1911 10,560
Sioux Falls

—

1,300
1912 7,000 92,000

600 feet of tunntel to be cons tructed
during 1912.

Yankton

—

2,000

TENNESSEE.
Clarksville

—

150
800

Columbia

—

1,000
5,280

Harriman—
1911 1,000

TEXAS.
Cuero

—

Sower construction to the amount of
$25,000 is contemplated.

Dennison

—

1911 10,000
El Paso

—

1911 1,600
Terrell

—

The purchase of the privately owned
system is being effected.

UTAH.
Ogden

—

1911 21,100
Provo

—

1911 51,831
Salt Lake City*

—

1911 27,963
*2.450 feet steel constructed during
1911.

VERMONT.
Barre

—

1911
Brattleboro

—

1911
Enosburg Falls

—

1911
St. Albans

—

1911

9,554

5,000

1,120

700

VIRGINIA.
East Bradford

—

1911
1912

2,000
2,640



MUNICIPAL IMPROVEMENTS, 1911-1912. 307

City Brick

Rein-
forced

Con- Con-
crete crete

750
laid i

WASHINGTON.
Aberdeen

—

1911
Bellingham*

—

1911 2,348 . .

1912 6,500
23.247 feet drain tile

6,087 for 1912.
Everett

—

1911 7,798
Hoquiam

—

1911
1912
Kent

—

1912
Pullman

—

1911
Seattle

—

1911 3,680 41,325
1912 5,500 25,000
Snohomish

—

1911
1912
Spokane

—

1911
Tacoma

—

1911 6,072 8,712
Walla Walla

—

1912 23,000

Vitri-
fied
Pipe

10,560

n 1911;

2,971 25,454

4,409
7,300

6,000

5,000

189,421
112,000

6,437
5,200

47,483

19,000

WEST VIRGINIA.
Fairmont—

1911
Middlebourne

—

1911
Moundsville

—

1912
Parkersburg

—

1911
WISCONSIN.

Ashland—
1911 .•

1912
Belolt

—

1911
1912

2,640

3,000

147,840

4,560

6,220
10,000

10,560
10,560

City Brick
Con-
crete

Rein-
forced
Con-
crete

Burlington

—

1911
Columbus

—

191] 2,000
1912 1,500
Delavan

—

1911
Depere

—

1911
1912
Pond du Lac

—

1911
1912

Janesville

—

1911 10,500
1912 5,540
La Crosse

—

1911
1912
Milwaukee

—

1911 26,400
Neenah

—

1911
Portage

—

1911
Racine

—

1911
Sheboygan

—

1911
1912

Superior

—

1911
Waupaca—

1911
Waukesha

—

1911

Vitri-
fied
Pipe

4,300

5,000

2,000
15,000

5,800
5,000

2,330
23,750

36,960

1,581

47,500

1,600

11,986
3,000

5,369

7,721

9,489

WYOMING.
Cheyenne

—

1911
1912
Cowley

—

1912 System under construction.
Thermopolis

—

1912. System under construction

2,765
2,000

SEWAGE DISPOSAL AND PUMPING PLANTS.

ARKANSAS.
Pine Bluff—The city will purchase 9 flush

tanks and 9 flush tank regulators.

CALIFORNIA.
San Mateo—The city constructed a dis-

posal system including pumps, pump pits
and a septic tank at a cost of $25,000.

CONNECTICUT.
Southington—The construction of a sand

filter system is contemplated. T. N. and S.

N. McKenney, engineers.

IDAHO.
Payette—The city will construct a sewage

pumping plant.

ILLINOIS.
Anna—The construction of a septic tank is

contemplated.
Freeport—The city constructed a pumping

plant of 800-gal. per minute capacity and in-
stalled 4 flush tanks during 1911.

INDIANA.
North Vernon—Four flush tanks were in-

stalled in 1911 and 2 more will be purchased
in 1912.

IOWA.
Fairfield^—The installation of a complete

sewage disposal system to cost about $16,000
is contemplated.
Newton—The construction of a septic tank

is contemplated.

KANSAS.
Coffeyville—A sewage treatment plant to

cost about $5,000 is contemplated.
Council Grove—A construction of a com-

plete sewerage system and disposal plant to
cost $25,000 is contemplated.

Hutchinson—A construction of a sewage
pumping plant of 1,000,000-gal. per day ca-
pacity is contemplated.

Parsons—During 1911 a sewage pumping
plant and concrete septic tanks costing $25,-
000 were constructed.

MASSACHUSETTS.
North Attleboro—A complete sewage dis-

posal plant including the following was con-
structed during 1911: 1 settling tank, 2

units ; 2 electrically driven pumps ; 1 flush
tank and 16 sludge beds 125x150 ft.

MICHIGAN.
Cadillac—Two 6-in. pumping units with a

capacity of 1,500,000-gaI. per day and costing
$9,000 were constructed during 1911.
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Port Huron

—

a small pumping
plant will be constructed in 19 IS.

- - a new feeder system for the
; m will be constructed during 1912.

MINNESi
i:. mi. l,i Septic tanks costing about $1,000

Stalled during 1911.
Montevideo—Two flush tanks were installed

in 1911.

MISSISSIPPI
kson—Four Hush tanks were installed

during 1911.

MISSOURI.
City—A pumping plant costing

- built in 1911 and $43,000 is availa-
- ii pumps tor 1912.

- ilia— During 1911 the city constructed
" ft. of a septic tank and

t a cost of $11,000.
tank and 6 contact beds costing

will be constructed in 1912.

NEW JERSEY.
Ocean City—The city constructed a sewage

disinfection plant costing $20,000 in 1912.
Trenton—A construction of an experimen-

tal sewage plant is contemplated.

NEW MEXICO.
Las Vegas—Sewage disposal by irrigation

to cost $10,000 is contemplated.

NEW YORK.
North Tonawanda—A centrifugal electri-

cally driven pumping plant was installed in
1911.

NORTH CAROLINA.
Rocky Mount—Sewage disposal plant fin-

ished in 1911, sewage being treated with
hypochlorite of lime. Tanks, chemical house
and pipe lines cost $7,000.

!e—A sewage disposal plant cost-
ing $3,S00 was constructed in 1911.

OHIO.
Circleville—A pumping plant and 3 flush

tanks were installed in 1911.
nneaul—A sewage pumping plant was

constructed in 1911.
Galion—A sewage disposal plant including

the following items and costing $30,000 was
constructed in 1911: 3 settling tanks, 5 con-
tact beds, 88 flush tanks, 1 sludge bed and 1

sludge pump.
Mt. Gih-ad—A filter bed was constructed at

the sewage plant in 1911.
Ravenna—Two settling tanks will be con-

Btructed in 1913 and a st-wage pumping plant
will bo installed in 1912.

OKLAHOMA
Altus—Two sand filters 50x50 ft., and a

septic tank 80ft.x50x6 and costing $6,000
Installed in 1911.

Chandler—A 12-chamber septic tank, 28 ft.
by 38 ft. by 9 ft. deep and costing $3,500 was
constructed in 1911.

iMirant—Construction of a complete sew-
age disposal plant is contemplated.

PENNSYLVANIA.
Bradford—Plans for a complete sewage

disposal plant have been submitted to the
state board of health.

Carlisle—A sewage disposal plant costing
$40,000 is contemplated.

Indiana—Sewage disposal plant completed
May 1, 1911, consists of 2 sludge tanks, dos-
ing chamber, 1 sprinkling filter and 2 sec-
ondary settling tanks designed to treat a
maximum flow of 1,000,000 gal. Operation
very satisfactory.

Westchester—A sewage disposal plant
costing $60,000 is under consideration.

RHODE ISLAND.
Newport—A sewage pumping plant costing

$9,500 is in the process of construction.

SOUTH DAKOTA.
Aberdeen—A $200,000 bond issue for the

construction of a sewage disposal plant has
been sold.

Madison—The contract for the construc-
tion of a sewage disposal plant has been let

for $9,908.

UTAH.
Provo—Twrenty-five flush tanks were in-

stalled in 1911.
Salt Lake City—The city installed 42 flush

tanks during 1911.

VERMONT.
St. Albans—The construction of a sewage

disposal plant is contemplated for 1912.

WASHINGTON.
Bellingham—The city installed 1 flush

tank. 3 manholes and 9 catch basins and in-

lets in 1911.

WISCONSIN.
Beloit—Plans have been accepted for the

construction of a sewage disposal plant.
Waupaca—One flush tank was purchased

in 1911.

WATER WORKS IMPROVEMENTS.
Official Reports of Water Works Improvements Made to Municipal

Engineering by the Managers of the Water Works Plants of America.

City

Sheffield

—

1911
Talladega

—

1911 18,000

Pipe Hydrants Valves Meters

ALABAMA
16*

ARKANSAS
Pine Bluff

—

1911 7.188* 3
1912

CALIFORNIA.
Vallejo

—

1911 15.000* 25
1912 10,000* 25

600
800

City Pipe Hydrants Valves

COLORADO.

Meters

Salida

—

1911 3,585*
1912 14,COOt 20

CONNECTICUT.
South ington

—

1912 25,000*
1912 lO.OOOt
Waterbury

—

1911 21,605* 33 33 59
Wallingford

—

1911 1,500*

DISTRICT OF COLUMBIA.
Washington

—

1911 152,066* 157 847 3,060
1912 5,280<[ 150
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City Pipe Hydrants Valves Meters

FLORIDA.
i Gainesville—

1912 $40,000 for mains and machinery.

City Pipe Hydrants Valves Meters

GEORGIA.
Ainericus

—

1911 15.S00* 20
At lanta

—

191] 158,400*
Eastman

—

1!U1 i.3,200*
1911 10.560URome

—

1911 1,1,906* 23
1912 20,000* 40

Lewlston

—

1911 10,560
Payette

—

1911 21. 860ff
1912 5,280U
Rexburg

—

1911 3.000*
1912 3,000*

II lAlli >.

30

ILLINOIS.
Anna

—

1912 21,000*
Canton

—

1911 5,600*
1912 4,000*
Bvanston—

1911 4,500*
Flora—

1912 15,800*
Highland Park-

1911 3,000*
1912 3,200*

.Terseyville—
1912 4,200*
Joliet—

1911 4,000*
Mattoon

—

1911 2,700*
1912 5,280*
Maywood

—

1912 4,890
Oak Park

—

1911 6,107*
1912 7,643*

Paris—

•

1911 2,760*
1912 1,000*
River Forest

—

1911 1,260
1912 9,650

Roehelle

—

1912 2,400*
Rockford

—

1911 50,000*
Rock Island

—

1911 4,400*
Waukeg-an

—

1911 1,500*
1912 1,000*

10

23
19

INDIANA.
Blooming-ton

—

1911 10,560*
Brazil

—

1911 1,500*
Butler

—

1911 1,000*
Clinton

—

1911 10,560v 4

Delphi

—

1911
1912 1,500*

Ft. Wavne

—

1911 608,709*
1912
Hammond—

1911 3,600*
Indianapolis

—

1911 50,000*
1912 75,000*

854
30

Up

25

9
10

100

65

100

324

50
50

1,005 74,,093
50 6,000

Ligonier

—

1911 5,280*
Lnyansport

—

1911 $9,000
M isliawaka

—

191] 12,000*
1911 367**
1912 8,000*
New Castle

—

1912 10,000*
North Vernon

—

1911 1,500*
Peru

—

1911 14,000*
Portland

—

1911 30 ton*
Rushville

—

1911 1,400*
1912 26,4O01f
1912 4,600*
Seymour

—

1911 2,000*
Whiting—

1911 4,200*
1912 3,000*

15

25

25

Burling-ton—
1911 10,560*
Cedar Falls

—

1912 4,000*
Charles City

—

1911 10,560*
Cherokee

—

1911 1,600*
Council .Bluffs—

1911 50,000*
Decorah—

1911
Eldora

—

1911 1,000*
Fairfield

—

1911 1,000*
1912 2,500*
Harlan—

1911 300*
1912 4,000*
Iowa City

—

1911 12,000*
Manchester

—

1911 2,500*
Mason City

—

1911 10,560*
Muscatine

—

1911 15,800*
Newton

—

1911 5,280*
1912 5,280*
Shenandoah

—

1912 2,000*
Sioux City

—

1911 30.000*
1911 30.000J
Waterloo

—

1911 15,000*
1912 20,000*
Webster City

—

1911 10,000*

IOWA.

46 55 1,000

30

KANSAS.
Abilene—

•

1911 1,000*
1911 1,000**
1912 l.OOO*
Arkansas City

—

1911 79,100*
Burlington

—

1911 33,000*
Cherryvale

—

1911 36,900*
Coffeyville

—

1912 $59,665 appropriated for distribu-
tion system.

Emporia

—

1911 4,000*
Newton

—

1911 7,000*
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Pipe Hydrants Valvi City Pipe Hydrants Valves Meters

the

—

1912 5,000*

... 2.000*
- irj

1912 .... $40,000 appropriation for distribu-
tion system.

LOUISIANA
Monroe

—

1912 Cast Iron Water Mains to be laid.
Opelousas

—

1911 2.630*

Augusta

—

1911 2.500*
1911 1.500**

MAINE.

MARYLAND.
Brunswick

—

1911 5,000*

go

42

25

Hi

10

197

MASSACHUSETTS.
Attleboro

—

1911 10.000*
stliampton

—

1911 3,000k
1911 20,000*
Lawrence

—

1911 17.185*
1911 6.771§
New Bedford

—

1911 67,584*
1912 10,560*
Newton

—

1911 8,476
Revere

—

1911 7.920*
Somerville

—

1912 $17,000 appropriated for new work
and $30,000 for maintenance.

Spring-field

—

1911 30,000* 59 284 792
1912 30,000* 59 284 792
Westneld

—

1911 12,301* 16 24 2

MICHIGAN.
Alma

—

1911 15.800*
1911 10,560f

Battle Creek

—

1911 15,800*
Cadillac—

1911
1912 5,450'

Detroit

—

1911 225,871
Jackson

—

1911 21,000*
1912 21,000*
Kalamazoo

—

1911 40.000**
1912 15,000**

Lapeer

—

1911 3,500*
1911 1,600**
Marine City

—

1911 300*
Pontiac

—

1911 15,000*
1911 452
1912 10.000*
1912 700

Port Huron

—

1911 13.500*
1912 5,000*

St. Joseph

—

1911 1,000*
1911 40||
Sturgis

—

1911 3.000*
1912 2,000*

Ypsilanti

—

1911 360*

4

20

258

39
39

10

507

75

12
100

886

1,800
1,800

.",7 6

500

100

i\-

17

3

-MINNESOTA.
Albert Lea—

l'.'ll 6,000*
1912 6,000*

I midji

—

l'.'ll $1,500*
1912

< 'loiiuet

—

... 12,000*
etta

—

1911 1,067*
Faribault—

1911 289*
1912 2,500*
Mankato

—

1911 400*
Montevideo

—

1911 1,835*
1912. 400*
Red Wing

—

1912 8,000*
Stillwater

—

1911 4,000*
1912 3,000*

$80

19

18

MISSISSIPPI.
Clarksdale

—

1911 44,000*
Greenville

—

1911 500*
1912 5,000*

Itta Bena

—

1911 lO.OOOJ
Vicksburg

—

1912 8,020*

MISSOURI.
Bethany

—

1912 5,000** 2
Caruthersville

—

1911 3,000*
1912 3,000*
Kansas City

—

1911 $294,941
1912. .. .$325,000
Lexington

—

1912 Connections.
Liberty

—

1911 2,700*

Norfolk

—

1911

NEBRASKA.

NEW HAMPSHIRE.
Concord

—

1911 3,713*
Littleton

—

1911 300*
1911 2,000**

13 2 2

NEW JERSEY.
Jersey City

—

1911 16,900* 8

Ocean City

—

1911 300||
1911 14,000*
1912 300
1912 10,000*
Trenton

—

1911 38,000*
1912 40,000*

22

20

20

100

50

NEW YORK.
Auburn—

1911 .".600* 7
Batavia—

-

1911 12,000*
1912 12,600*
Binghamton—

1911 9,757*
Buffalo

—

1911 40.960*
1911 1.635|1
1912 25,000*
1912 1,500];

19

$.-,oo

$500

77

100

300

300

14
15

9
10 .

12 404

75 313 204

ioo 300 200
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City Pipe I [ydrants v.ii \ es Meters City Pipe Hydrants Valvea Meters

i: ist Aurora

—

1911 5,000*
1911 800fl

Liberty

—

1911 2,000*
1912 2,000*

Little Falls
1911 1611

1912 2,500*
1912 20

||

Newburg

—

i;>n 3,168
North Tonawanda

—

1911 1,000*
1912 3,000*
Norwich—

1 i» 1

1

8,020*
Plattsburg

—

1911 14,100*
1912 2,000*
Rochester

—

1911 115,000*
1912 105,800*

Sol \ ay

—

1911 1,000*
1912 3,000*

Syracuse

—

1911 21,800*
1911 20,000||
1912 21,800*
1912 20,0O0||

50

10

17

50

23 14

40 30 1,200

40 30 1,200

NORTH
Greenville—

1912 2,000*
Rocky Mount

—

1911 1,000*
1912 6,500*

Statesville

—

1911

CAROLINA.

15 90

12

NORTH DAKOTA.
Grand Forks

—

1911 2,340f
1911 11,578*
Jamestown

—

1911 10,560*
1912 5,280*

Valley City

—

1911 4,500*
1912 2,000*

Williston

—

1911 4,260*
1912 27,450*

15

4

35

10
8

30
30

OHIO.
Alliance

—

1911 10,000*
1911 500**
1911 4,000c
1912 8,000*
1912 4,000* 36 to 42 ill. conduits.
Barberton

—

1911 1,500*
1912 17,000*
Cambridge

—

1911 $1,200*
1912 $1,200*
Canton

—

1911 2,000*
1912 5,000*
Conneaut

—

1911 1,500* 3
1912 1,000* 2
Coshocton—

1911 1,800* 1 6
Dayton

—

1911 1,387*
1911 2,325||
1912 2,600 tons
1912 2,000

Fostoria—
1911 2,000*
1912 1,500*

Greenville

—

1911 680** ..

1911 1,300*
Lorain

—

1911 2,800*

50 73

100

1,541

1,600

Miamlsbu
1911 600t
Newburgb city

—

1911 25,450*
1912 25,450*

Port Clinton

—

1911 1,500*
liuvenna

—

1911 3,000*
1912 1,500
Sandusky

—

1911 10,600*
1911 500||
Van Wert

—

1911 55 tons*

800
800

G

16

4

500

89

12

OKLAHOMA.
Altus—

1912 5,280*
Alva

—

1911 680,000*
1911 502

1|

1912 21,800*
Chandler

—

1911 l,500t
1912 6,000J
Clinton—

1911 5,000*
1912 5,000*
Durant

—

1911 21,800*

OREGON.
Baker City

—

1911 1,282 4
Portland—

•

1911 378,418*
1912 400,000*

PENNSYLVAN I A.
Catasauqua

—

1911 752|l
1911 36,059* 78
East Stroudsburg—

1911 2,000*
1912 3,000*
Media—

1911 2,700* 4
1912 2,500*
West Chester

—

1911 2,650* 7

SOUTH CAROLINA.
Oran geburg

—

1911 660* 2 ....
1912 1,320*

26 476

$250
$l,50O

623 1, is:

25

429

7 3

in

21

40
40

SOUTH DAKOTA.
Aberdeen

—

1911 9,514*
1912 13,200*
Mitchell—

1911 7,300*
1912 7,000*

Sioux Falls

—

1911 100 tons*
1911 210t
1912 600 tons* 10

Vermillion

—

1911 700*
Yankton—

•

1911 1,200*
1912 30,000* to replace wood.

TENNESSEE.
Clarksville

—

1911 125*
1912 1,500*
Harriman—

-

1911 5

2,000
300

200

Cuero—
1911 1,200*
1912 2,400*
Denison

—

1911 21,800*
Hillsboro

—

1911 5,280*

TEXAS.
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Hydrants Valves Meters

UTAH
American K'>rk

—

1911 1.820*
l'.'ll 28,1001

Provi
l '.• 1

1

! •

l'.'ll 18.198c
1912 2,450t

Salt Lake City

—

l'.'ll 84,183* 139

5i
*i

VERMi tNT

1 :' 11

.

1'.' 1

1

\ll>ans—
l'.'ll lVM'
1911
1912 10,000*
1912 10.0OO

12
Vitrified tile

1,000

WASHINGT< 'X.

Bellinjrham

—

l'.'ll lT.OOOff 15
1911 333 |j

1912 4,510* 10 16
Kent—

1912 10,000fl
ile—

l'.'ll 156.333*
1911 10. "647 313 304
l'.'ll l.lSSfl
1912 46,500*
1912 18,250t 130 150

omish

—

1911 17-mile system installed.

City Pipe Hydrants Valves Meters

Spokane

—

1911 43,936*
191 l 89,979k
l'.'ll 16.07St
l'.'ll 690i
1911 1,876
1912 26,400t

2::s 276 L'.:;i2

WKST VIRGINIA.
I'arkersburg

—

1911 6,000* 30 35

WISCONSIN.
Columbus

—

1911 1.500*
1912 1,500*
Delavan

—

1911 6,000*
Depere

—

1911 2,000||
1912 15,000
La Crosse

—

l'.'ll 15.97S*
1912 10,000*
Waupaca

—

l'.'ll 1,000*
1911 540f
1911 30J1
1912 2,000*

2 7 5

100
200

14
15

64
75

WYOMING.
Cheyenne

—

1911 3,685*
Sheridan

—

1911 21,800H

WATER SUPPLIES.

ALABAMA.
nan—The city constructed a 1,000.000-

••inforced concrete reservoir during 1911.
Talladega—The city constructed coal sheds,

tool houses and a scales during 1911.

ARKANSAS,
Batesville—A filtration plant was con-

1 in 1911.

CALIFORNIA.
Alameda—A district has been formed with

Oakland to obtain water from the mountain.
Portersville—A 500,000-gal. reservoir was

•icted in 1911.
San Bernardino—A reservoir, the third to

be constructed, was built in 1911.
San Francisco—$817,000 of contracts for

fire protection water supply were completed
in fiscal year ending in 1911, and $900,000
remained to complete during current year,
filter plant. A high service pumping station
was completed in 1911 and an entirely new
low service plant is proposed for construc-
tion in 1912.

Vallejo—A 15,000,000-gal. reservoir of re-
inforced concrete construction was built in
1911.

Visalia—An electrically-driven 500,000-gal.
centrifugal pump was installed in 1911.

COLORADO.
Golden—The earth and concrete reservoir

was enlarged in 1911.
Rocky Ford—A pumping station and filtra-

tion plant was constructed in 1911.

CONNECTICUT.
Perryville—The impounding system was en-

larged in 1911.
Wallingford—A 100.000,000-gal. reservoir

was constructed in 1911.

FLORIDA.
Jacksonville—A 3, fiOO. 000-gal. covered re-

inforced concrete reservoir was constructed
in 1911.

Gainesville—An appropriation of $40,000
for the purchase of machinery and the ex-
tension of the distribution system has been
voted.

GEORGIA.
Americus—A 225,000-gal. concrete reser-

voir costing $5,000 ; a 1, 500,000-gal. crank
and fly wheel engine ; a 200-h.p. return tubu-
lar boiler; and one 12-in. well were added to
the supply system during 1911.

Ft. Valley—A reservoir and air compres-
sor pumping station was constructed in 1911.
Rome—The installation of a 4,000, 000-gal.

steam or 2, 500, 000-gal. electric pumping unit
and the construction of a 500,000 filter unit
are contemplated for 1912.
Waynesboro—One 12x12x12 Myer air com-

pressor has been installed.

IDAHO.
Ho—An $11,000 bond issue for a water

works system has been voted.
Payette—The construction of a pumping

station and a filtration plant are contem-
plated for 1912.

ILLINOIS.
Anna—The construction of a 100, 000-gal.

tank and tower is contemplated for 1912.
Canton—A pumping station was construct-

ed and one $2,000,000 pump, and two 150-h.p.
boilers were installed in 1911. A 2, 000, 000-
gal. pump will be installed in 1912.
Centralia—The city completed a water sup-

ply system in 1911, submerging 250 acres to
an average depth of 10 ft. by the construction
of an earth dam. The cost of the work was
$150,000.
Downers Grove—A stand pipe was con-

structed in 1911.
Eureka—A 270-gallon per minute pump was

purchased and a 10-in. well driven in 1911.
Fairbury—A steel tank and tower will be

erected and forty meters purchased in 1912.
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BCattoon—The Installation of a nitration
plant is contemplated by the . -it \ water works
system.

Morrison—An additional artesian well is be-
ing constructed.

Mt. Carmel—The installation of a filtra-
tion unit is contemplated.
Normal—The construction of a concrete

reservoir, and a brick pumping station, one
deep well and the installation of 2 steam
pumps is contemplated. Bids will be re-
quested soon.
Oak Park—A pumping- unit costing $11,-

000 was purchased in 1911.
Paris—The purchase of an additional unit

is contemplated.
Quincy—A special committee has reported

on local water works conditions recommend-
ing the Immediate use of hypochlorite of
lime, and the early construction of a complete
filter plant.

San Jose—The installation of a water
works system including reservoir and an air
lift pumping station is contemplated.
Waukegan—The construction of a hypo-

chlorite plant is contemplated in 1912.
Wheaton—A Nash gas producer gas en-

gine replacing steam units was installed and
additions were made to the pumping station
during 1911.

INDIANA.
Bedford—The installation of two boilers

and a steam driven pumping unit is contem-
plated for 1912.

Clinton—Two pumps and one boiler were
purchased in 1911.

Ft. Wayne—Four pumps and four boilers,
one air compressor and one electric pumping
unit were purchased in 1911, and one pump,
and one air compressor will be needed in 1912.
Hobart—The extension of the water works

system is contemplated.
Indianapolis—-A new pumping station and

complete boiler plant will be installed by the
Indianapolis Water Co. during 1912.
Logansport—A dam costing $12,000, a

pump house extension, costing $2,000 and
pumps costing $15,200, were added to the
water works system in 1911.
Mishawaka—The purchase of two boilers

and one pump to cost about $70,000 is con-
templated.
New Castle—A deep well will be driven

and an additional pumping unit purchased in
1912.
North Vernon—A concrete dam 15 ft. high

and 150 ft. 'long was constructed in 1911 and
in 1912 an electric pumping unit will be pur-
chased and settling basins and filters of 1,-

000,000-gal. capacity will be added.
Remington—A filtration plant was built in

1911.
Rushville—Extensions to the water works

system as follows are contemplated for 1912 :

One brick and concrete pumping station, three
pumps, two motors and 5 miles of transmis-
sion line and one 14-in. well.

IOWA.
Cedar Falls—The purchase of a 2,000,000-

gal. pump and the construction of a deep well
is contemplated for 1912.
Cherokee—The construction of a concrete

reservoir and the re-construction of a receiv-
ing reservoir, and one well were completed in
1911.

Council Bluffs—Water works extensions as
follows are contemplated for 1912 : A brick
boiler room, one 8,000,000-gal. high duty, and
2 14,000, 000-gal. centrifugal pumps, 1 air com-
pressor, 1 steel air compressor tank and 2
100-h.p. motors.

Fairfield—The installation of a filter unit
to cost about $16,000 is contemplated.
Glenwood Park—A $4,000 bond issue for

water works extension has been voted.
Newton—A 100, 000-gal. steel tank was

completed and one Dean compound duplex
steam pump was purchased in 191.

Shenandoah—The purchase of 1 Gould

pump and tin- construction of a deep wel
contemplated for 1 9 12.

Sioux City—The following water works im-
provements were completed in 1911: 1 120,-
000-gal. steel tank, 1,000 ft. of 5-ft.x5-ft. tun-
nel, 2 small pumping stations and 6 16-in.
wells.

Sigourney—A filtration plant was completed
during 1911.

\Vaterloo—Two pumps were purchased, and
1 settling basin and 1 deep well were con-
structed during 1911.

KANSAS.
Arkansas City—A water works system cost-

ing about $100,000 and including a dam,
pumping station and filtration plant was
completed in 1911.

Clay Center—A 1,000, 000-gal. pump was
purchased in 1911.

Coffeyville—The following water works
improvements are contemplated for 1912:
Boilers, $11,300; filters, $32,000; settling
basins, $14,800.
Emporia—Electric pumping apparatus

costing $13,000 was purchased in 1911 and
additional apparatus costing $4,000 is con-
templated for 1912.
Lynden—J. W. Mavity is preparing plans

and estimates for a water supply system for
the city.
Manhattan—A 2-stage 5-in. vertical motor

driven turbine pump was installed in 1911.
Newton—Water works improvements cost-

ing $3,000 were installed during 1911. They
were- an additional pump house, 1 pumping
engine, 2 deep wells, and 3 deep well pumps.
Ottawa—Improvements to the dam and in-

take costing about $1,000 were completed in
1911.

KENTUCKY.
Earlington—A 150, 000-gal. reservoir is com-

pleted.
Owensboro—A water softening plant was

installed in 1911.

LOUISIANA.
Baton Rouge—The Baton Rouge Water Co.

will require the following material for res-
ervoir construction this fall : 130 lbs. hy-
drated lime, 1292 bbls. cement, 725 cu. yds.
crushed stone, 263 cu. yds. sand, reinforcing
bars, valves, cast iron pipe and castings.
Morgan City—A water works system was

constructed in 1911.
Monroe—The construction of a dam is

contemplated for 1912.

MAINE.
Augusta—Reservoir extensions were com-

pleted in 1911.

MARYLAND.
Brunswick—A 350,000-gallon concrete res-

ervoir was completed in 1911.
Laurel—The construction of a reservoir

and dam to cost about $1,000,000 is contem-
plated.

Myersville—The construction of a water
works system is contemplated.

MASSACHUSETTS.
East Hampton—The installation of an

electric indicator and 10,000 ft. of transmis-
sion line is contemplated for 1912.

Greenfield—A storage reservoir was com-
pleted in 1911.

Summerville—An appropriation of $17,000
for water works extensions and $30,000 for
maintenance has been made.

Springfield—The additional cost of recent
new water supply from the Little River in-

cluding land damages, etc., was $78,000.

MICHIGAN.
Bessemer—Two 250-ft. wells -were con-

structed in 1911 and 3 300-ft. wells will be
constructed in 1912.
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Dowagiac—A 1.500.000-gal. Canton-Hughes
pump was purchased in 1911.

—A $60,000 bond issue for
•i has i"

Hancock—An electric pumping station was
i in 1911.

tSOn—The installation of 2 lL'.".-h.p.

ited for 1912.
miazoo—The purchase of 2 steel

- or tanks and towers is contem-
! 912.

lit Clemens—An additional well was con-

I
in 1911.
-One 2. 000. 000-gal. concrete res-

- constructed in 1911.
Johns—A 1.000, 000-gal. pumping en-

purchased in 1911.

MI.NNKSi iTA.

Cloquet—A centrifugal pump and a 90-h.p.

motor wore purchased in 1911, and an entire

new pumping station will be added in 1912.

Duluth—A 5,000,000-gal. reservoir was
I in 1911.

Faribault—A 12-in. artesian well, 1,385 ft.

in depth was completed in 1911.
Jordan—A ST. 000 bond issue for water

works extension has been voted.
Mankato—A 50-000-gal. tank and tower

was constructed in 1911, and the following
proent was installed: 1 125-h.p. boiler,

1 electricallv driven centrifugal pump.
M.mtevedio—A gravity pipe line about

one-half mile in length was installed in 1911.

Prague—A $7,000 bond issue for

water works extension has been voted.

St. Peter—A concrete reservoir was con-
structed in 1911.
Two Harbors—One compound Nordberg

pump was purchased in 1911.

MISSISSIPPI.
Clarksdale—Two pumps were purchased

and an air compressor installed in 1911, and
in 1912 1 250-h.p. water tube boiler will be
added. . ,

Columbus—A 200,000-gal. elevated tank
and tower costing $8,500 was added in 1911.

Greenville—A Babcock and Wilcox boiler

istalled during 1911.

Itta Bena—One well was constructed in

Jackson—A pumping station with 2 pumps
and 2 boilers was constructed in 1911.

Vicksburg—A bond issue for a munici-
pally owned water works system has been
voted.
Yazoo City—A $30,000 bond issue for

water works improvements has been voted.

MISSOURI
Bethanv—The construction of a power

plant and the installation of a pumping unit

is contemplated for 1912.
Boonville—A concrete reservoir was con-

structed in 1911, and 2 additional reservoirs

will be built in 1912. The reservoir is di-

vided into sections, a unit of which is con-

structed at a time.
Kansas City—A 30,000,000-gal. pumping

ae at Quindaro, and a high pressure
pump at Turkev Creek and other pumping
equipment costing $359,427, was constructed
in 1911. Additional power house improve-
ments to cost $150,000 are contemplated for

1912.
Lexington—Additional pumping units and

reservoir extensions were added in 1911.

Liberty—A 100,00-gal. steel tank is con-
templated for 1912.
Mound City—A $15,000 bond issue for

water works extensions has been voted.

Oregon—Pumns and boilers costing $11,500

were added in 1911.

MONTANA.
Bozeman—Extensive reservoir improve-

ments were made in 1911.
Great Falls—The reservoirs, a filtration

plant ami electric pumping units wore added
in 1911.

NEBRASKA.
Alliance—Water works construction as

follows will be completed about May 1st,
1912: Power riant. L00 ft by (Hi ft., 2 165-
h.p. boilers, 1 engine direct connected to
100-k.w. Ft. Wayne generator and 1 engine

( onnected to a 250-k.w. generator.
Chadron—A dam was constructed in 1911.
Lincoln—Two 1,500,000-gal. centrifugal

pumps will be purchased in 1912, and 2 deep
wells will be constructed.
Mason City—A $3,000 bond issue for the

erection of a standpipe and the extension of
water mains has been voted.

Marquette—A $9,100 bond issue for water
works construction has been voted.

Norfolk—An electric pumping sub-station
will be constructed in 1912.

North Platte—A $100,000 bond issue for
water construction has been voted.
Tecumseh—A 125,000-gal. tank and tower

was purchased in 1911.
Wvmore—A pumping station was installed

in 1911.

NEW JERSEY.
Beech Haven—A filtration plant was con-

structed in 1911.
Burlington—A mechanical filtration plant,

will be installed in 1912.
Millville—The purchase of the Peoples

Water Co. plant and its operation by the
city is contemplated.
New Brunswick—A $100,000 bond issue

for water works construction has been voted.
Ocean City—An air compressor system

and 1 well were added in 1911 and an addi-
tional well will be driven in 1912.

Plainfield—New wells and pumping equip-
ment were installed in 1911.

South Amboy—A steel standpipe will be
constructed in 1912.

Trenton—The city proposes to construct a
mechanical filtration plant to cost about
$450,000.

NEW YORK.
Batavia—A concrete reservoir containing

about 600 cu. yds. was constructed, and 1

5,000,000-gal. pump was purchased during
1911. A 150-ft. brick chimney will be con-
structed in 1912.
Binghamton—A 5,000,000-gal. reservoir is

being constructed.
Buffalo—A new pumping station contain-

ing 2 30, 000. 000-gal. pumps is under con-
struction, and the purchase of 5 30,000,000-
gal. pumps and 8 750-h.p. boilers is contem-
plated.

Cortland—The reservoir is to be enlarged
and lined during 1912.

East Aurora—The reservoir was repaired
and the pumping station was overhauled dur-
ing 1911.
Elmira—A 5,000,000-gal. reservoir was

constructed in 1911.
Frankfort—A 2 0,000. 000-gal. reservoir was

constructed during 1911.
Geneseo—An appropriation of $10,000 for

the construction of a reservoir and the pur-
chase of a steel tank has been made.

Granville—The construction of a new res-
ervoir and water main extensions to cost
$15,000 is contemplated for 1912.
Huntington—A 25, 000-gal. tank was con-

structed during 1911.
Jamestown—Chester & Flemming, Union

Bank Bldg., Pittsburgh, Pa., have been re-

tained to prepare plans for the construction
of a reinforced concrete reservoir.

Liberty—The purchase of 50 water meters
is contemplated by the city.

Millerton—A filtration plant was construct-
ed during 1911.

Mt. Morris—A $140,000 bond issue for
water works construction has been voted.
Norwich—A 2, 000, 000-gal. centrifugal

pump electrically driven was purchased in

1911.
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Oneida—Tlie Installation of a water soft-
ener plant to cosl aboul ¥25,000 is contem-
plated.

Plattsburg—An earth dam with coni
corewall costing $24,000 was completed In
1911. Additional reservoir Improvements are
contemplated for 1912.

NORTH CAROLINA.
Greensboro—A 2,000,000-gal. pump steam

turbine driven was purchased during 1911.

NORTH DAKOTA.
Grand Porks—A 2. 000, 000-gal. rapid sand

filter was completed in 1911.
Jamestown—An additional pumping unit

was purchased in 1911.
Mandan—Three reservoirs were construct-

ed and a filter plant completed during 1911.
Valley City—A concrete block pumping

station, 2 stories in height, was completed
and 2 Demlng pumps direct connected to
motors and having a capacity of 300 gal.
per minute, were installed.

Williston—The construction of a 215,000-
gal. steel tank, a 1,000.000-gal. filter and 2
pumps is contemplated for 1912.

OHIO.
Alliance—The construction of a 300,000,000-

gal. reservoir and a 5.000, 000-gal. standpipe
is contemplated for 1912. During 1911 the
following equipment was installed : 2 250-
h.p. boilers, 1 feed water pump, 1 500 cu. ft.

air compressor.
Bucyrus—A 3, 000. 000-gal. pump and 2 125-

h.p. boilers were installed during 1911.
Cambridge—The construction of a water

purification plant is contemplated.
Canton—A steel tank and tower and 1

pumn were purchased during 1911, and 2
standpipes, 2 pumps and 15 or 20 wells will
be added during 1912.

Cincinnati—General Supt. Baldwin of the
water works has recommended water works
imnrovements to the amount of $199,500.

Cleveland—Two 25, 000, 000-gal. pumping
engines were installed during 1911, and dur-
ing a part of the winter season a temporary
hypochlorite plant was in use.

Coshocton—Three wells were constructed
during 1911.

Crooksville—Consulting Engineer Maddox,
Newark, O., has been retained to prepare
plans for a complete water works system.
A ioint system with Roseville is contemplated.
Dayton—The following work was complet-

ed by the city water works during 1911, a
steel dam, 3, 000. 000-gal. reinforced reser-
voir, 1 steel standpipe, 1 pumping station, 3
3, 500, 000-gal. per minute pumps, 1 vacuum
pump, 3 50-h.p. motors and 40 8-in. wells.

Dennison—All steam apparatus was re-
placed by electric motors during 1911.

East Liverpool—A pumping station was
constructed during 1911.

Junction City—The installation of a water
works system is contemplated.

Lisbon—A $10,000 bond issue for water
works improvements has been voted.

Lorrain—An engine room and 2 settling
basins were completed in 1911. In 1912 an
engine will be purchased and a pump house
and 2 settling basins will be constructed at
a cost of about $52,000.
Mingo Junction—The purchase of a private

water works system which has been in opera-
tion for about 15 years is contemplated by
the village. Estimated cost, $65,000.

Port Clinton—A filtration plant costing
$17,000 was completed in 1911. The con-
struction of a new intake is contemplated
for 1912.
Portsmouth—J. P. Witmer, Buffalo, N. Y.,

has been retained to prepare plans and super-
intend the construction of a water works
plant. Estimated cost, $300,000.
Ravenna—The construction of a pump and

boiler house and the installation of 1
3,000.000-e:al. pumn and 150-h.p. boiler is

contemplated for 1912.

Sandusky— Extensive repairs to the filtra-
tion plant are c mtemplated for i :n 2,

Toledo—A 60, ooo, 000-gal. clear water bas-
in, additional pumping units, filters and a
high pressure main system were constructed
during 1911.

Wesl I'niolton—A reservoir and dam
were constructed in 1911.
Youngstown—An addition to the filter plant

on Northwest ave. is to be built during the
coming summer.

OKLAHOMA.
Ainsworth—A $21,000 bond issue for water

works construction has been voted.
Altus—The following water works con-

struction was completed in 1911: steel
standpipe, $7,000 ;

pump house, $1,000 ; 2

1,000, 000-gal. pumps ; 2 40-h.p. motors ; and
2 wells 28 ft. in diameter and 28 ft. deep.
For 1912 the following work is contemplated :

Dam to cost $7,000 ; reservoir to cost $1,000
and a 9-mile canal.
Alva—the following water works improve-

ments were completed during 1911 : 1

66, 000-gal. reservoir, 1 300, 000-gal. and 1
6 5, 000-gal. steel standpipe, 5 triplex pumps
and 2 wells.

Chandler—Wells costing $2,500 were con-
structed during 1911. During 1912 a deep
well costing $10,000 and deep well pumps
will be purchased.

Clinton—The city will purchase 1 air com-
pressor and will construct a deep well dur-
ing 1912.
Durant—A filter plant, settling basins and

wells costing $18,000 were constructed during
1911.

El Reno—Three reservoirs, a dam, pumping
station and filtration plant were constructed
during 1911.
Kenefic—A $15,000 bond issue for water

works improvements has been voted.
Muskogee—The city is now constructing

improvements which will cost $650,000. in-

cluding a reservoir at the cost of about $49,-

000, a tunnel across the Arkansas River at
the expenditure of $90,000, a purification
plant and settling basin, also various new
pipe lines from 24-in. down.

Prior Creek—The Benham Engineering Co.,

Oklahoma City, Okla., is preparing plans for
the construction of a new water works sys-
tem.

OREGON.
Cornelius—A $27,000 bond issue for the

purpose of constructing a gravity water sys-
tem from Rhoderick Creek including 5 miles
of pipe line, is contemplated.

Portland—The following improvements
were made during 1911: 125, 000, 000-gal.

reservoir, 200,000-g-al. standpipe, 10 miles of
52-in. and 14 miles of 44-in. conduits with a
capacity of 45,000,000 gal.

Union—Water works extensions to cost
$20,000 are contemplated. Wood or steel

pipe will be used.

PENNSYLVANIA.
Bellwood—City constructed a reservoir in

1911.
Bradford—The work of enlarging the res-

ervoir is in progress. Earth dam with core
wall is under construction and will give a
reservoir capacity of 200,000,000 gal. Esti-
mated cost, $80,000.
Catasauqua—The following water works

improvements were completed during 1911:
a reservoir, 72 ft. in diameter and 15 ft.

deep: a steel standpipe 15 x 80 ft.; a pump-
ing station equipped with 2 pumps, 2 boilers

and 2 air compressors.
Coatesville—Samuel Q. Dixon, state com-

missioner of hea'th has ordered the installa-

tion of a filter and water sterilizing plant.

East Stroudsburg—The water works co.

will drill an 8-in. well.
Erie

—

\ sterilization plant was completed
during 1911.
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Franklin—A boiler and pomp were pur-
I .luring 1111.

•
-

• \ •>ir was con-
! during 1911.

McKeesport—Leo Hudson, Haverstraw, X.
V.. has prepared plans for water

Ua—The Borough has purcl,
• Providence Water Co.

• of $10,05(>. Extensions are con-
templated.

t Alleghany—The reservoir was en-
: during 1911.
-aixville—The construction of a 3,000.-

g iL mechanical filtration plant is con-
templated.

Somerset—A 500.000-gal. reservoir and
pumping station were completed during 1911.

SOUTH CAR* 'UNA
Columbr. - tensions to cost

about $15,000 are cont< nit

Oraneehurg—An air compress i was added
to the water works equipment during 1911.

Rock Hill—The water works system was
rebuilt during 1911 at a cost of about $500,-
(

SOUTH DAKOTA.
erdeen—Artesian wells costing $11,127

. onstrueted during 1911 and in 1^12 the
construction of 1 reservoir and 1 pumping

n Is contemplated.
lison—The city will purchase 1 400 and

1 600-gal. per minute pumps.
Mitchell—The installation of a water soft-

ening plant is contemplated.
Pierre—A $5,000 addition to the pumping

station was completed during 1911.
;x Falls—A concrete well 50 ft. in

diameter, 30 ft. deep and costing $11,200
•ompleted in 1911.

Y.-rmillion—The contract for the following
construction was let in October, 1911:
The plant which includes the following: will

be in operation about April 1st: a 100,000-
gal. tank on a ll"-ft. tower; 24 x 30 ft. brick
and concrete pump hous> - , x 10 in.

triplex Gould pumps: 2 40-b.p. Fairbanks-
• oil engines with starting apparatus:

x 15 ft. brick and concrete settling

basin ; and 2 65 ft. wells 10 ft. in diameter
with S-ft. Johnson screens.
Yankton—The purchase of a steel stand-

pipe is contemplated for 1912.

TENNESSEE.
Clarksville—A complete water works plant
jig $60,000 is now under construction.

Harriman—The city has purchased 2 2 00-

h.p. internally fired boilers for the water and
lisrht plant.

Knoxvill"—A 12,000.000-gal. filtration plant
was constructed in 1911.

TEXAS.
Belton—A 250,000-gal. reinforced stand-

was completed in 1911.
Cuero—Two wells were completed in 1911

. will be constructed in lfU2.
Dallas—J. H. Fuertes, New York City, is

preparing plans for a 15,000,000-gal. water
filtration plant.
Denison—A pumping station of 2,0"0.000-

gal. capacitv and 4 wells were completed in

1911. The construction of a filtration plant
templated for
—milk—A 450,006-gaL reservoir was

completed in 1911.
Houston—The installation of a water puri-

fication plant to cost about $200,000 is con-
templated.
Sherman—Extensions to the water works

m are contemplated.
Terrell—The construction of a reservoir

and the drilling of new wells is contemplated.
Texas City—A reservoir and dam were

constructed in 1911.

UTAH.
American Fork—A reservoir and dam were

constructed during 1911.

Ogden—A filtration plant was constructed
during 1911.

Provo -Concrete conduit 18,193 ft. in
length and costing $31,831 was constructed
during 1911. A concrete swimming pool 60 x
,10 x 7 ft. will he constructed during 1912.

VERMONT.
St. Albans—The construction of an earthen

reservoir of 128.000,000-gal. capacity is con-
templated for 1912.

VIRGINIA.
Gordonville—A $10,000 bond issue for

water works construction has been voted.
Richmond—Water works extensions to cost

about $70,000 are contemplated by the city
of Richmond.

WASHINGTON.
Centralia—Frank C. Kelsey has been re-

tained to prepare plans and estimates for
the construction of 14.2 miles of 16-in. pipe
line to deliver 3,000,000 gal. per day and
cost about $112,115.
Grand View—W. H. Dunbar, city engineer,

has prepared plans for water works exten-
sion to cost about $18,000.
Kent—A construction of a reservoir to cost

about $2,000 is contemplated.
Seattle—The following water works con-

struction was completed during 1911, lining
reservoirs with concrete, $292,218 ; steel
water tower, $14,880 ; gatehouse, $7,375 ;

pumping station, $14,256.
Spokane—The following water works con-

struction was completed in 1911 : 4 350,000-
gal. concrete standpipes ; the Lincoln Heights
pumping station ; 1 3,000,000-gal. and 1

12,500,000-gal. pumps: electric motors to
drive the above mentioned pumps ; 1 well,
26 ft. in diameter and 40 ft. deep. During
1912 a 20,000,000-gal. reservoir with earth
banks concrete lined, will be constructed

;

200 ft. of tunnel will be built; meter testing
apparatus and a 100-cu. ft. air compressor
will be purchased.

Spokane—A 12,500,000-gal. pumping station
and 2 standpipes were completed during 1911.
The construction of a 28-in. force main to
cost $130,000 is contemplated for 1912.
Walla Walla—A concrete reservoir 300 ft.

x 400 ft. 20 ft. deep and costing $80,000 was
completed in 1911. The purchase of 3,500 ft.

of steel pipe for water mains is contemplated
for 1912.

WEST VIRGINIA.
Fairmont—A pumping station was con-

structed in 1911.
Milton—A $10,500 bond issue for water

works construction has been voted.
Parkersburg—A construction of a concrete

<>ir is contemplated.
Romney—A 150,000-gal. reservoir and

pumping station w^ere completed in 1911.
Sistersville—The city completed a fireproof

buff brick water station costing $4,500.

WISCONSIN.
units wereAntigo—Additional pumping

purchased during 1911.
Appleton—The installation of a filtration

plant is being discussed.
Burlington—A concrete retaining wall

around the standpipe was constructed.
LaCrosse—The construction of a water

plant including about 3 miles of mains at an
estimated cost of about $300,000, is contem-
plated.
Milwaukee—A 12,000,000-gal. pumping unit

was installed.

WYOMING.
Cheyenne—The following water works con-

struction was completed in 1911 : 4 diver-
sion dams, $55,700 ; 2 storage reservoirs,
$166,000: and 2 concrete reservoirs, $30,000.

Greybull—Completed 4 mi. c. i. pipe line,

tower and tank in 1911.
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ELECTRIC LIGHT IMPROVEMENTS.

The following- table gives a summary of

the reports of additions to electric lighting

plants made in 1911 and to !>< made in 1912.

The first column gives the Dumber of, feet of

Street wiring done or proposed, the second

the number of poles, the third the number
of feet of underground conduits and the

fourth the number of street lamps.

As nearly as may be, the kind of street

lamps is explained in a note under each town
installing them. The number of kinds of

lamps is now so great that this information

is in general only as to class of lamp, and
not always so definite as that.

ALABAMA.
Sheffield—The electric lighting p'.ant owned

by a private corporation includes 1 building,
3 engines, 5 boilers and 2 generators.

ARKANSAS.
Pine Bluff—The city installed a 108-light

tungsten lighting system in the business dis-
trict.

CALIFORNIA.
Alhambra—An ornamental lighting system

with concrete mission and Moorish stand-
ards has been completed on 7 streets. Lights
spaced 100 ft. apart and 48 watts tungstens
are used. Length of wire in system is 18,700
feet.

Lodi—The city installed 20 ornamental
lights in 1911.

Salida—An ornamental lighting system
with 14 standards was completed in 1911.

CONNECTICUT.
Hartford—The city is lighted by contract

and the system includes at present 580 mag-
netite and 1,500 125-watt tungstens.
Waterbury—The city installed 73 arc

lights and 19 incandescents in 1911.

DISTRICT OP COLUMBIA.
Washington—New lamps were established

during fiscal year ending in 1911 as follows:
2,090 incandescents of 40 to 100 c.p., 47 arcs,
wear comes directly on them and the sand
or special fittings for putting the frames to-
or ten or fifty of them on a moment's notice,
swers call. The operation of all patrol boxes
it at switchboard or not.

FLORIDA.
Gainesville—A $50,000 bond issue for a

municipal light plant has been voted.
Jacksonville—A lighting system is now be-

ing constructed and it will include the fol-

lowing: 8 miles of wire, 450 poles, 12,000 ft.

of conduit and 200 street lamps.

GEORGIA.
Cuthbert—A generator, an engine and 2

boilers were installed in 1911.
Waynesboro—-The city installed 30 lighting

poles and 12 lights in 1911 and will add 30
poles and some lights in 1912.

IDAHO.
Rexburg—A lighting system was completed

in 1911 and includes the following: 26,000
ft. of wire, 200 poles, 12,000 ft. of conduits,
29 100-watt and 140 40-watt tungstens.

ILLINOIS.
Champaign—Contract for constructing a

new street lighting system of the ornamental
type, to James R. Cravath, $35,000.
Mattoon—The city purchased 1 generator

and 70 magnetite arc lights for the munici-
pal lighting plant during 1911.

Oak Park—The city purchased 19 arc
lights in 1911.

Pekln—The Citizens Gas and Electric Co.
will purchase several thousand ft. of wire in
L912.
Rochelle—One 150-k.w. generator will be

purchased in 1912.
Streator—The question of constructing a

municipal lighting plant to cost about $51,000
is being agitated. A bond election has been
called.

INDIANA.
Clinton—One arc light and 3 incandescent

units were installed in 1911.
Columbia City—The city extended its

lighting system by 10,000 ft. of wire, 100
poles, 75 arc lights, 500 incandescents, 200
tungstens, 1 engine and 2 generators in 1911.
The purchase of 5,000 ft. of wire, 100 poles,
500 tungstens, and the construction of 5,000
ft. of conduit is contemplated for 1912.

Ft. Wayne—The following improvements
were completed in 1911 : 239,860 ft. of wire,
415 poles, 10,000 ft. of conduit, 590 arc
lights, 50 tungstens, 90 5-light ornamental
posts, 1 building, 3 engines, 4 boilers and 3

generators. The following improvements are
contemplated for 1912: 250,000 ft. of wire,
400 poles, 500 ft. of conduit. 50 arc lights,

25 tungstens, 500 ornamental posts, a new
power station and 2 boilers.

Garrett—A steam engine driven generator
will be installed about July 1st.

Indianapolis—The city installed 96 arc
lights and 165 tungstens in 1911.

Linton—One Allis-Chalmers engine and
generator unit was installed in 1911.
Logansport—Arc lights and a distribution

system costing $2,800, a building at $12,300
and boilers at $13,575 were completed in 1911.

Portland—The city completed the follow-
ing improvements in 1911: 7 miles of wire,
70 poles, 2 arc lights, 2 tungstens and 1 orna-
mental standard. In 1912 10 miles of wire.
100 poles, 12 arcs and 12 tungstens will be
purchased.
Richmond—The installation of an orna-

mental lighting system is contemplated.
Seymour—The following additions were

completed in 1911 : 19 arc lights, 300 tung-
stens, 2 ornamental standards, 2 engines, 2

boilers and 2 generators.

IOWA.
Fairfield—An ornamental lighting system

including 125 Mazda lamps, 20 poles, and
10,000 ft. of wire was completed in 1911.
Lighting extensions as follows have been
contracted for: 175 Mazda lamps, 100 poles
and 20,000 ft. of wire.

Manchester—The city installed a 5-light

ornamental lighting system including 30
standards and 1,800 ft. of wire.
Marshalltown—A franchise has been grant-

ed to Tubbs and Hamer, for lighting the
streets with electricity.
Shenandoah—The contract has been let

for installing 25 arcs and 160 tungstens.
Waterloo—An ornamental lighting system

including 13 5 poles and 675 tungstens was
installed in 1911.
Webster City—A new $40,000 municipal

lighting plant was completed in 1911.
Woodward—The Woodward Heat & Light-

ing Co. has been incorporated for $10,000.

KANSAS.
Ottawa—Thirty street lamps were installed

in 1911, 25 are now being put in place and 25

will be added in 1912.
Salina—-A private lighting corporation in-

stalled 50 arc lights in 1911.

KENTUCKY.
Paris—The construction of a municipal

lighting plant is contemplated.
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maim:
_ m—One arc light and - h

. Ill (>• purchased In I

MARYLAND
timore—The Installation of an orna-
i! 1 i tr lit intr system in the downtown dis-

Cumberland—The Merchants and Ml
Assn. proposes to convert the water \\ irks

: lant into a municipal lighting
plant.

Mversville—The construction of an elec-

ght plant is contemplated.

MICHIGAN.
Cadillac—The following improvements

! in 1011 : 7.". poles. 90 arc lights

5 Incandescents The following is con-
ited for 1912: A 200-k. w. generator,
des, 10 arc lights and 50 incandescents.

Do-- lighting system was com-
pleted in 1011 and includes the following:
5 miles of No. 8 wire. 200 poles. 300 Fostoria
lamps, and 150 cent <ion tungstens.

ton—The construction of a municipal
lighting plant is contemplated.

imazoo—The city will vote on a $140,-

000 bond issue to remodel a municipal light-

ing plant.
Monroe—During 1911 40 poles and 3.500

ft. of -wire -were added to the distribution
m, and in 1912 50 poles and 3,000 ft. of

wire will be needed. It is the intention to

purchase a boiler during 1912.
St Johns—A 3-phase generator was pur-

chased in 1911. and in 1912 20 5-arc light or-

namental standards will be installed.
Josenh—The city purchased 30 arc

lamps in 1911.
Tpsilanti—The following improvements

were installed in 1911: 2,300 ft. of wire, 100
poles and 25 lamps.

MIXXESOTA.
Eveleth—The city installed 15 arc lamps

and 51 ornamental posts in 1911.
Fairmont—The present lighting system in-

cludes 2 engines, 3 generators and a distribu-
tion system of 80 poles, 70,000 ft. of wire and

tungstens.
Two Harbors—Two boilers were purchased

for the combined electric light and water
plant during 1911.

Valley City—The installation of an orna-
mental ' lighting system is being discussed
by the Commercial club.

MISSISSIPPI.
Clarksdale—The following improvements

were completed in 1911: 3,800 ft. of wire.

Dies and 72 tungsten lamps. In 1912 60
tungsten lamps will be added.

MISSOURI.
Bethany—The city will purchase a boiler,

niles of wire and 175 poles.
Oregon—The city installed a 600-light or-

namental lighting system in 1911.

MOXTAXA.
Billings—The city purchased 197 5-light

ornamental lighting standards in 1911.
Chinook—The contract for constructing, an

ornamental light post has been awarded to
the Two Miracle Co.. of Kalispell, Mont.
Lewiston—The Lewistown power company

has been incorporated for $200,000 to fur-
nish the city with light and power.

NEBRASKA.
Alliance—The city extended its transmis-

sion line by 80 poles and 1 mile of wire in

1911.
Marquette—A $2,800 bond issue for elec-

tric light extensions has been voted.
Norfolk—The city will purchase 32 5-light

ornamental standards and will construct 5,000
ft. of conduit in
Omaha—The installation of ornamental

lights on the park boulevards is contem-
plated.

NEW HAMPSHIRE.
Littleton—Lighting extensions costing about
100 were constructed in 1811.

NEW JERSEY.
Camden—Chief Electrical Engineer John

Kelly, Jr., and City Engineer Levi Parr
have been instructed to prepare plans for

t lighting system which will include
about 12,000 arc lamps and 2,500 incandes-
cent lamps.

Jersey City—The present lighting system
includes 1,806 arc lamps.
Ocean City—Lighting extensions as fol-

lows were completed in 1911: 10,000 ft. of
wire, 100 poles, 50 arc lamps and 1,000 tungs-
tens. In 1912 the city will purchase an en-
gine and a generator, 50o Incandescent
Lamps, 40 arcs, 50 poles and 12,000 ft. of
wire.

NEW MEXICO.
Las Vegas—The city will purchase 100

tungsten lighting units in 1912.

NEW YORK.
Buffalo—The privately owned electric com-

pany completed the following extensions in
1911: 35,503 ft. of underground cable, 881,-
534 ft. of wire, 669 poles, 80216 ft. of con-
duit. 247 arcs and 37 ornamental lights.

Cortland—The city contemplates the con-
struction of a conduit system in 1912.

Middletown—The installation of an orna-
mental lighting system is contemplated.
Xiagara Falls—A merchants' committee

has been appointed to arrange for extensions
to the ornamental lighting system.

Solvay—Electric light extensions as fol-

lows were completed in 1911 : 1 mile of wire,
100 poles and 50 street lamps. In 1912 25
street lamps, 40 poles and 3,000 ft. of wire
will be added.

Syracuse—The present system includes 1,-

741 arc lamps and to this number 100 will

be added in 1912.
Weedsport—The construction of a munici-

pal electric lighting plant is contemplated.
Yonkers—The United Business Men's Assn.

is agitating the question of ornamental street
lighting.

XORTH CAROLIXA.
Rockv Mount—The city added 4 arc lights,

00 poles and 20,000 ft. of wire to the system
in 1911.

Statesville—The city extended the trans-
mission line by 6,000 ft. of wire during 1911.

NORTH DAKOTA.
Jamestown—An entire new lighting sys-

tem is to be installed in the place of an ob-
solete system. The work will be completed
in 1912 and will cost about $20,000.
Valley City—The city extended the trans-

mission line by 3,000 ft. of wire and 100 poles

and installed 10 arc lamps and incandescents
costing $1,200. In 1912 3,000 ft. of wire will

he added and incandescents purchased to an
amount of $1,200.

Williston—The transmission line was ex-
tended by 3,000 ft. of wire in 1911 and in

1912 an ornamental lighting system including
18,000 ft. of wire, 3,000 poles and 36 orna-
mental standards will be installed.

OHIO.
Bowling Green—The installation of an or-

namental lighting system is contemplated.
Cincinnati—The installation of boulevard

lights on Pike St., 12th St., Central Ave. and
4th Ave., is contemplated.
Dayton—The privately owned lighting cor-

poration installed 800 arc lamps and 369
ornamental lighting standards in 1911.

Galion—The construction of an ornamental
lighting system including 182 5-light stand-
ards and the addition of 100 arc lamps is

< ontemplated.
Lucasville—The installation of an orna-
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mental Btreel lighting system I

plated.
Mansfield—E. A., Merkel has pre]

estimates for a muni I rlc light-

ing plant al Mansfield, 0., Including 200 or-
namental lights. Estimated cost fcigl

m, $. 1,750 : power house, $58,200.
Mineral Ridge The Installation of a mu-

nicipal lighting plant Is contemplated.
Newburgh City- A private lighting com-

pany furnishes 80 arc lamps under contract.
Salem—The Bailey Engineering Co., Alli-

ance, O., lias been retained to prepare plans
for the tungsten streel lighting system.

Springfield Extensions to the lighting sys-
tem arc contemplated.

Zoungstown- The Installation of an orna-
bal lighting system in the downtown dis-

trict is contemplated.

OKLAHOMA.
Altus—The present lighting system includes

30 miles of wire. 1,000 poles, 29 arc lamps
and a power system, which includes 2 engines,
3 boilers and 2 generators direct connected.
About 2 miles of wire and 75 poles will be
added in 1912.

Clinton—The following extensions are con-
templated for 1912 : 2 miles of wire, 75 poles
and 12 arcs.
Durant—The power for the 42 arc lamps

which comprise the lighting system is fur-
nished by 2 boilers, 2 engines and 2 gener-
ators. Extensions to cost about $5,000 are
contemplated in 1912.

PENNSYLVANIA.
Conneautville—A franchise has been grant-

ed the Peoples Light Co., of Meadville, Pa.,
to furnish electricity for lighting purposes.
Duquesne—A council committee is investi-

gating the question of ornamental street
lights.
Media—The following improvements were

constructed in 1911 : 1 engine, 1 boiler, 1

generator, 98 arcs and 200 tungstens.
New Castle—The construction of a munici-

pal lighting plant is being urged.
Pittsburg—The Allegheny County Light Co.

has been given a contract for lighting the city
for a period of 5 years.

Titusville—The installation of an orna-
mental lighting plant is contemplated.

RHODE ISLAND.
Cranston—The following improvements

were completed in 1911: 2,000 ft. of wire,

16 |h>' >- and 20 Incandesci nts. In 1912 2,000
it. or wire, 20 poles and 20 Incandescent^ \sili

in- purph

SOUTH CAROLINA.
The lightil

the follow Ing: i ,000 ft. of win-. 50 pol<

22 tungstens and l engine and generator set
direct connected.

S< »UTH DAKOTA.
Mitchell

—

Tin installation of a 48-light
tungsten system, including 0,700 ft. of gal-
vanized conduit, is contemplated for 1912.

TEXAS.
Beaumont—The Beaumonl Electric Light &

Power Co. will construct an ornamental light-

ing system on Pearl St.

Heame—An entire new electric light plant
will be constructed in 1912.

UTAH.
American Fork—The present lighting -sys-

tem includes 100 street lamps.
provo—The city paid $2,817 in 1911 for

207 32-candle power lamps. The construction
of a municipal lighting plant is being agi-
tated.

WASHINGTON.
Ellensburg—The contract for erecting 124

cluster lights has been awarded to Evans
Dickson and Co., Tacoma. Wash.

Port Angeles—The city is contemplating
the purchase of 180,000 ft. of wire, 300 poles,

10 arc lights and 2 50 incandescents. The
current is supplied by the Olympic Power Co.

WEST VIRGINIA.
Parkersburg—The installation of an orna-

mental lighting system on a number of streets

is contemplated. Light is furnished by a
private corporation.

WYOMING.
Cowley—Will build three miles of pole line

in 1912.
CANADA.

Vancouver, B. C.—The installation of 200
additional arc lights and a large number of
ornamental lights is contemplated.

Winnipeg, Man.—The J. P. Morgan inter-

ests. New York, N. Y., have purchased the
Winnipeg Street Railway line and the light,

heat and power plant for the sum of $30,000.-

000. The purchasers announce that $15,000,-
000 will be expended in extensions.

GAS LIGHTING IMPROVEMENTS.
ALABAMA.

Talladega—The city purchased 5,000 ft. of
4-in. cast iron pipe in 1911 and will purchase
2,000 ft. in 1912.

ARKANSAS.
Pine Bluff—The present gas lighting sys-

tem includes the following : 1 high pressure
and 3 low pressure stations, 66,997 ft. of 4-in.,

4,400 ft. of 3-in., 31,630 ft. of 6-in., 7,000 ft.

of 10-in. and 3,400 ft. of 12-in. main and
20,000 ft. of service pipe.

INDIANA.
-The city installed 13 gasIndianapolis-

lamps in 1911.

IOWA.
Carroll—The city will construct a gas plant

including about 5 miles of distribution mains.
Newton—The city constructed a new gas

plant, including 1 % miles of mains during
1911.

MICHIGAN.
Cadillac—The city constructed the follow-

ing gas plant improvements during 1911 : 1,-

063 ft. of pipe, 3 lamps, 3,339 ft. of services
and plant additions costing $1,200.

MONTANA.
Billings—The city will construct 5 miles of

gas mains during 1912.

NEW JERSEY.
Ocean City—The city constructed 5,000 ft.

of gas mains in 1911 and wil construct 12,-

000 ft. in 1912.

NEW YORK.
Buffalo—The privately owned gas company

constructed 22.25 miles of natural gas mains
and 4.78 miles of artificial gas main and in-

stalled 554 lamps during 1911.
Solvay—About 4 miles of gas mains were

constructed in 1911 and 2 miles will be com-
pleted in 1912.

OHIO.
Dayton—The Dayton Gas Co. operates the

gas plant and will install 1,646 incandescent
lights as needed.
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GARBAGE COLLECTION AND DISPOSAL.

AI.Ai: AM A.

Sheffield—Garbage is dumped on the com-
mon, and the oollection system comprises
2 homo drawn wagons and BO cans.

ARIZONA.
Jerome—The collection system includes 1

wagon and 2 bones and the garbage is

dumped.
Pine Bluff—The city purchased the follow-

ing for the garbage department during 1911:
7 wagons, 3 horses and 30 cans ; and they
will purchase 12 wagons, 6 horses and 24
cans iluring 1912. »

CALIFORNIA.
—The garbage is hauled by wagons

and dumped on a salt marsh 2 miles south
city.

CONNECTICUT.
Hartford—The garbage is disposed of by

contract.
Waterbury—During 1911 the garbage was

fed to hogs. Contract has been given for
collection and disposal.

GEORGIA.
Columbus—The city purchased 12 garbage

carts, 12 mules, and 200 tin cans during 1911.
Rome—The city will purchase 6 garbage

carts during 1912."

ILLINOIS.
Freeport—The present garbage disposal

m Includes 3 wagons, and 8 horses. The
garbage is dumped upon the ground.

INDIANA.
Ft. 'Wayne—The city purchased 10 garbage

wagons and 24 horses during 1911, and con-
disposal plant. In 1912 2 wagons

30 horses will be purchased and an ad-
dition to the disposal plant will be built

Indianapolis—A contract for the disposal
of garbage for a period of 6 years from 1911

let for $4S,000 per year.
New Albany—The city purchased 2 gar-

bage dump wagons during 1 :» 1 1

.

mour—One garbage wagon is operated
by the city and 1 by contract for the disposal
of refuse.

IOWA.
Iowa City—The city hauls the garbage in

.' wagons and disposes of it by feeding.
Newton—The city purchased 2 garbage

cans in 1911.

KANSAS.
Ottawa—The city will construct an incin-

erator plant and will purchase 2 garbage
wagons and 3,000 cans in 1912.

KENTUCKY.
Dayton—The city purchased 3 garbage

carts and 6 horses in 1911, and will purchase
the same in 1912.

Lexington—The city crematory is operated
by contract at $11,000 per year. During 1911
6 wagons and 9 horses were purchased and
a like number will be purchased in 1912.

MASSACHUSETTS.
East Hampton—The garbage is disposed of

by contract.
Newton—Bids are now being received for

disposal of garbage by contract.
Springfield—The garbage collection system

includes 10 wagons, 8 sleighs, 14 horses and
2 mules.

MICHIGAN.
Menominee—The garbage is disposed of by

dumping upon the ground.

MINNESOTA.
Mankato—Garbage is collected by 1 wagon

and is dumped upon the ground.
Red Wing—The collection and disposal is

made by contract.

MISSISSIPPI.
Clarksdale—The garbage collection system

includes 1 wagon, 1 cart and 3 horses.
Greenville—The garbage is hauled and

dumped into the river. A garbage scow was
constructed in 1911 at a cost of $2,500.
Jackson—The garbage disposal system in-

cludes 1 incinerator. 10 wagons and 15
horses.

MISSOURI.
Kansas City—Garbage is disposed of by

contract.

MONTANA.
Billings—The garbage collection system

consists of 3 wagons and 7 horses.

NEW HAMPSHIRE.
Laconia—Garbage is collected by 2 horse-

drawn wagons and hauled to a public dump.

NEW JERSEY.
Ocean City-—The city purchased 3 garbage

wagons and 6 horses in 1911 and will pur-
chase 2 wagons and 4 horses in 1912.

NEW YORK.
Buffalo—The disposal of garbage and ashes

is by contract. The city maintains a Heenan-
Froude furnace, which was completed before
1911, and additional furnace was built in 1911,
and in 1912 an elevated entrance, storage
bins, picking belts and mixing floors will be
completed.

Syracuse—A reducing plant was construct-
ed, 15 wagons and 36 cans were purchased in

1911.

NORTH CAROLINA.
Greenville—The city will purchase 2 gar-

bage wagons or carts and 50 cans in 1912.
Rocky Mount—The city purchased 4 gar-

bage carts and 4 mules in 1911.
Statesville—The city purchased 1 garbage

wagon and 2 horses in 1912.

NORTH DAKOTA.
The garbage is hauled in two wagons and

dumped upon the ground.

OHIO.
Bucyrus—The city purchased 2 garbage

wagons and 4 horses in 1911.
Dayton—The city constructed a disposal

plant and purchased 15 garbage wagons in

1911.
Greenville—The city purchased 2 garbage

carts in 1911.
Newburgh City—The garbage is haulefl by

1 wagon to a garbage plant at Cleveland, O.

OKLAHOMA.
Durant—The city expects to install an in-

cinerating plant.
Frederick—The construction of a garbage

incinerator is contemplated.
Muskogee—A garbage plant was erected in

1911 at a cost of $21,000, which, with horses,
wagons, etc., amounted to $30,000.
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OREGON.
The Bum of $75,000 has been appropriated

for a collection system, which will be put in

Operation early in 1912.

PENNSYLVANIA.
Bradford—A garbage collection system is in

prospect.
Erie—A disposal plant will be built and

outfit of horses, wagons, cans, etc., for rau-
nlelpal collection, in 1912.
Media—The garbage is disposed of by con-

tract.
Swissvale—A contract has been let for the

disposal of garbage to the American Reduc-
tion Co.. at $360 per month.
Westchester—The garbage collection sys-

tem includes 3 horses and 3 carts.

RHODE ISLAND.
Cranston—The garbage is collected in 4

carts and is fed to swine.

SOUTH DAKOTA.
Hot Springs—A garbage collection system

was introduced in 1911 and several addi-
tions are planned for 19 12.

TENNESSEE.
Columbia—The garbage collection system

includes 2 wagons, 3 carts and 7 mules.

UTAH.
Provo City—Garbage is collected in 1

wagon and hauled to a public dump.

WEST VIRGINIA.
Parkersburg—Garbage is disposed of by

contract.

WISCONSIN.
Janesville—Garbage is disposed of by pri-

vate contract.
Superior—The garbage collection system in-

cludes 4 wagons, 8 horses and 200 cans.

STREET SIGNS.

CALIFORNIA.
Alameda—The city uses the lettered lamp

post street sign.
Jackson—The city purchased street signs

at a cost of $100 in 1911.

CONNECTICUT.
Ansonia—The city purchased 300 enamel

street signs in 1911 and will purchase 100
in 1912.

Hartford—All metal signs are being re-
newed.
Southington—The city has ordered 100

enamel signs.

IDAHO.
Boise City—The city will purchase 175

wood street signs in 1912.

ILLINOIS.
Canton—The city purchased 200 enamel

street signs in 1911.
Freeport—A system of metal street

signs has been recently installed.
. Peoria—The sum of $2.50 has been ap-
propriated for the purchase of street signs.

INDIANA.
Ft. Wayne—The city purchased 10,000

enamel and 3,000 sidewalk signs in 1911,
and will purchase 6,000 enamel and 1,000
sidewalk signs in 1912.

Ligonier—The city purchased 200 enamel
signs in 1911.
Seymour—The city purchased 300 metal

signs in 1911.

IOWA.
Carroll—-The purchase of metal street

signs is contemplated.
Webster City—Wooden signs were in-

stalled throughout the city during 1911.

KANSAS.
Ottawa—The city purchased 60 sidewalk

signs in 1911 and in 1912 will purchase
1,200 enamel signs and 50 sidewalk signs.

KENTUCKY.
Lexington—The system of street signs

includes enamel markers for houses and
posts and metal signs in the sidewalks.

MAINE.
Skowhegan—The city will purchase 100

wooden signs in 1912.

MARYLAND.
Brunswick—The purchase of street signs

is being discussed.

MASSACHUSETTS.
North Attleboro—The 'system includes a

number of wooden signs which are re-
painted each year.

Springfield—Approximately 200 enamel
signs were purchased in 1911, and 1,000
will be needed in 1912.

Westfield—The city purchased 50 enamel
signs in 1911.

MICHIGAN.
Menominee—The street names are

stamped in the cement sidewalks.
Monroe—The city will purchase 450 wood

signs in 1912.

MISSISSIPPI.
Jackson—The present system includes

400 enamel signs and 50 tile signs.

MISSOURI.
Kansas City—All street signs are placed

in the sidewalks.

NEW HAMPSHIRE.
Laconia—The city purchased 50 wood

signs in 1911 and will need 100 in 1912.

NEW JERSEY.
Ocean City—The city purchased 50 metal

signs in 1911 and will purchase 20 in 1912.
Trenton—The city will purchase 1,000

enamel signs in 1912.

NEW YORK.
Auburn—About 60 wood and 80 metal

signs wrere purchased in 1911 and 50 wood
signs will be needed in 1912.

Buffalo—The city installed 57 enamel
signs and 128 cast iron plate signs in 1911
and will purchase 50 enamel and 100 cast
iron signs in 1912.
Plattsburg—About 200 enamel signs were

installed in 1911.
Syracuse—About 5,000 enamel and metal

signs were purchased in 1911.

NORTH CAROLINA.
Greenville—The city will need 200 street

signs, kind not stated, in 1912.

OHIO.
Canton—-The city will purchase 5,000

cast iron sign posts in 1912.
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-About 100 • were

SO enamel
In l '.• 1 1

.

< 'KI.AIh 'MA
pui chased 50 metal

in 1911.
derick—The installation of a com-

-tem of street - contem-
plated.

PENNSYLVANIA.
Bradford—The city will purchase 200 en-

Stroudsburg—The city purchased
- in 1 :• 1 1

.

iia—The city purchased 500 enamel
in 1911.

Miners Mills—The borough purchased 105
enamel signs in 1911.

:-way—The city purchased 300 enamel
signs in 1911 and will need 50 of the same
in 1912.

- Issvale—The street signs are placed
on the light globes at all street intersec-
tions.

RHODE ISLAND.
Cranston—About 50 street signs were in-

stalled in 1911.

SOUTH DAKOTA.
Hot Spring's—A complete system of

street signs was placed in 1911.

TENNESSEE.
Maryville—The purchase of street signs

for the entire city is contemplated.

TEXAS.
Terrell—About 25 enamel street signs

will be needed in 1912.

WASHINGTON.
Bellingham—Street names put in con-

crete walks at all street intersections.

WISCONSIN.
Janesville—The city purchased 910 en-

amel signs in 1911.

FIRE DEPARTMENT IMPROVEMENTS.

ALABAMA.
Decatur—The city purchased 1 horse-drawn

hose cart, 1 combination hose and ladder
truck, and 1.500 ft. of hose during 1911.

Sheffield—The present fire department com-
- 1 building, 2 hose carts, horse-drawn,

1 ladder truck, a Gamewell fire alarm system
rising 10 boxes and about 3,000 ft. of

hose.

ARIZONA.
Jerome—The fire department equipment in-

cludes 3 buildings, 3 hand hose carts and 1

chemical cart and 3,000 ft. of hose.

ARKANSAS.
Fort Smith—The city constructed a fire

station and purchased 2 engines, 1 combina-
tion chemical and hose wagon and 7,000 ft.

of hose.
Helena—The city constructed a two-story

brick building and bought 1 hose cart, 1 lad-
ruck and 2,500 feet of hose in 1911. It

will purchase 2 horses and 1,000 feet of hose
in 1912.

Pine Bluff—The city will purchase 1,000 ft.

of hose and 3 horses.

CALIFORNIA.
Alameda—The fire department equipment

includes 8 buildings, 8 hose carts, 2 automo-
bile propelled.

Antioch—The city pnrchased a combina-
tion automobile fire engine during 1911.
San Mateo—The city competed 4 hose cart

buildings, installed a high pressure fire sys-
tem and purchased 1 automobile fire engine
at a total cost of $26,000 during 1911.

COLORADO.
Golden—The city purchased 300 ft. of hose

and 2 bell towers during 1911.
Salida—The city will purchase an automo-

bile fire engine and a hose wagon and chemi-
cal combination during 1912.

CONNECTICUT.
Ansonia—The city constructed a fire hall

and purchased a hose cart during 1911.
Hartford—During 1911 the city purchased

1 automobile hose cart and rebuilt 2 horse-
drawn fire engines, purchased 2 horse-drawn
ladder trucks and 1 chief's car. Extensions
to the fire alarm system, including 5 boxes,

ft. of wire were purchased and 3,100
ft. of hose were contracted for. During 1912

the following equipment will be purchased

:

3 automobile hose carts, 1 horse-drawn fire

engine, 1 tractor-drawn fire engine, 2 chief's
cars, 5,000 ft. of hose, 10 fire alarm boxes
and 60,000 ft. of wire.

Simsbury—The installation and equipping
of a fire station is contemplated.

Southington—The purchase of an automo-
bile chemical engine is contemplated.
Waterbury—During 1911 an automobile

fire engine, and automobile chief's car and
ft. of hose were purchased.

GEORGIA.
Americus—The city purchased an automo-

bile combination chemical and hose wagon
in 1911.
Columbus—During 1911 the following

equipment was purchased : 1 automobile hose
cart, 1 automobile fire engine and 1,000 ft.

of hose. During 1912 the city will build a
station and will purchase 1 automobile hose
cart and 1,000 ft. of hose.
Rome—The city purchased an automob'e

fire engine in 1911 and will purchase another
in 1912.

IDAHO.
Boise City—The city built 3 fire stations

and purchased the following equipment dur-
ing 1911: 1 fire alarm system, including 90,-

000 ft. of wire and 60 boxes, and 3,000 ft. of
hose. In 1912 1 station will be built, and
10,000 ft. of wire, 6 boxes and 2,000 ft. of
hose will be purchased.

Payette—The city will construct a station
house, will purchase 1 ladder truck and 250
ft. of hose during 1912.

Rexburg—The city will purchase a complete
fire alarm system during 1912.

ILLINOIS.
Belvidere—The purchase of a combination

chemical and'hook and ladder truck is con-
templated.

I'reeport—The city constructed 3 depart-
ment buildings and purchased the following

pment during 1911: 3 host carts and 1

horse-drawn ladder truck.
Mattoon—The city will purchase 1,500 ft.

of hose during 1912.
Morris—The city purchased 500 ft. of hose

during 1911, and in 1912 will increase the
police alarm system.
Oak Park—The city has appropriated $10,-

000 for buildings and equipment.



MUNICIPAL IMi'UOVEMENTS, 1911-1912.

Paris—Tli>' city purchased i horse-drawn
hose carl In L911 and will purchase 1,000 ft.

in 1912.
Pekin—The city is contemplating the

purchase of an automobile combination
chemical and hose wagon.

Rochelle The city purchased one combina-
tion chemical and hose wagon and 1,000 ft.

of hose during 1911.
Waukegan

—

l>uring 1911 the city purchased
an automobile fire engine costing $4,500,
1,000 ft of hose and erected a $17,000 fire

station. A $20,000 fire station will be built

in 1912.

INDIANA.
-The city purchased 500 ft. ofClinton-

hose in 1911.
Columbia Citv—The city purchased a lad-

der truck and 1,000 ft. of hose in 1911.
Covington—A chemical engine horse-drawn

has been purchased.
Ft. Wayne—The present equipment of the

fire department includes 8 hose carts, l G

horses, 8 fire engines with 17 horses, 3 lad-
der trucks with 7 horses, 2 supply wagons
with 4 horses, 2 chemical engines, 1 automo-
bile-drawn, a Gamewell fire alarm system and
13,000 ft. of hose, all housed in 8 department
stations. During 1912 2 stations will be
built, 1 automobile chemical engine and 1,000
ft. of hose will be purchased.
Logansport—The city purchased 1,000 ft.

of hose in 1911.
Mishawaka—An automobile chemical en-

gine costing $5,500 and 2,000 ft. of hose were
purchased in 1911.
Muncie—Purchased 1,000 feet of hose in

1911.
New Albany—-The city has constructed a

new fire station and will need 1 horse-drawn
hose wagon and a new reel house.
New Castle—-The city constructed 1 fire

station during 1911 and in 1912 will purchase
an automobile hose cart.
Richmond—The city will purchase an auto-

mobile chemical engine, for which the con-
tract has been let.

Seymour—The present fire system com-
prises 1 horse-drawn hose cart, 1 horse-drawn
fire engine, 1 horse-drawn ladder truck, 1

horse-drawn chemical engine and a complete
fire alarm system.
Whiting—The city will purchase an auto-

mobile ladder truck.

IOWA.
Cherokee—The city purchased 500 ft. of

hose in 1911.
Decorah—The city purchased 600 ft. of

hose in 1911.
Harlan—A horse-drawn chemical engine

and 200 ft. of hose were purchased in 1911.
Iowa City—The present fire system which

is housed in 2 buildings includes 2 hose carts,
horse-drawn, 1 horse-drawn ladder truck, a
15-box fire alarm system, with 20,000 ft. of
wire.

Manchester—The city has purchased 600 ft.

of hose.
Sioux City—The purchase of an automobile

fire engine is contemplated.
Waterloo—An automobile hose cart was

purchased in 1911.
Winterset—A combination hose and ladder

truck, horse-drawn, was purchased in 1911.

KANSAS.
Hutchinson—One automobile combination

ladder truck and pumping engine and 2 auto-
mobile fire engines were purchased in 1911.
Ottawa—The city will purchase a combina-

tion hose and ladder truck and pumping en-
gine apparatus and 500 ft. of hose in 1912.

Pittsburg—The city purchased 1,000 ft. of

hose in 1911 and will duplicate the order in

1912.
Salina—The city has purchased a combina-

tion hose and ladder truck and an automobile
ladder truck.

KENTUCKY.
Dayton—The following fire equipment

was purchased during 1911: i horse-drawn
i ladder truck and extinguishers.

Pinevllle—The city will purchase 1,000 ft.

of 4-in. hose.

LOUISIANA.
Monroe—The present fire system includes

2 stations, 1 automobile and 1 horse-drawn
combination chemical engines. The insi

tion of a fire alarm system is contemplated
for 1912.

MAINE.
Skowhegan—The city will purchase 1,500

ft. of hose in 1912.

MASSACHUSETTS.
East Hampton—The fire alarm system was

changed from a one to a four circuit system
and 500 ft. of hose was purchased during
1911.
Lawrence—The fire system comprises the

following : 9 stations, 4 horse-drawn hose
carts, 4 horse-drawn fire engines. 4 horse-
drawn ladder trucks, 9 supply wagons, two
horse-drawn chemical engines, 2 wagon guns,
4 combination hose and chemical wagons, 1

water tower, 19,500 ft. of hose and a Game-
well fire alarm system, including 123 boxes,
38 miles of wire underground and 52 miles
of wire overhead.

Westfield—An automobile combination
chemical engine was purchased in 1911.

MICHIGAN.
Allegan City—Five hundred ft. of hose

was purchased in 1911.
Jackson—One automobile chemical engine

was purchased in 1911 and 2 will be pur-
chased in 1912.
Menominee—The fire system which is con-

tained in 3 station houses incudes 3 hose
carts, 1 fire engine, 1 ladder truck and 1

supply wagon, all horse-drawn, 2,000 ft. of
hose, and a Gamewell fire alarm system in-

cluding 68 boxes.
Monroe—The citv purchased 1,500 ft. of

hose in 1911 and will need 1,000 ft. in 1912.
Pontiac—One LaFrance automobile chemi-

cal engine and 1,000 ft. of hose were pur-
chased in 1911.

Port Huron—One fire station was con-
structed and 500 ft. of hose was purchased
in 1911. In 1912 an automobile hose cart
and 500 ft. of hose will be needed.

MINNESOTA.
Albert Lea—Five hundred ft. of hose was

purchased in 1911.
Cloquet—The city purchased a 50,000-gal.

chemical wagon in 1911.
Eveleth—Contracts have been let for the

installation of a 10-box fire alarm system
and the purchase of 3,300 ft. of hose.

Faribault—The city purchased 500 ft. of

hose in 1911.

MISSISSIPPI.
Greenville—The fire system includes 1 lad-

der truck, 1 chemical engine and 2,100 ft. of

hose. Will purchase 1,500 ft. of fire hose
and 600 ft. of chemical hose in 1912.

Jackson—The citv possesses 4 brick fire

stations and the following equipment: 2

hose carts, 2 fire engines, 2 ladder trucks,

2 combination hose and chemical wagons, all

horse-drawn, 6,600 ft. of hose, 1 chief's

buggy, and a fire alarm system of the Game-
well type, including 4 5 miles of wire and 32

boxes. The city will purchase an automobile
combination hose and chemical wagon in

1912.

MISSOURI.
Bethany—About 600 ft. of hose was pur-

chased in 1911.
Sedalia—The purchase of a chief s automo-

bile is contemplated.
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Webb <"ity—A combination Ims,. and
chemical wagon, automobile propelled and

- - was purchased in 1911.

If! >.\TAXA.
Killings—A Ore station costing $20,000

was built, an automol.il,. DOSS catf a C.uiie-
well iir«- alarm Bystem, and 1,000 it. of hose

i In 1911.

NEBRASKA.
Lincoln—The city purchased an automo-

blle Art engine, an automobile hose cart, and
3.000 ft. Of hose in 19] 1.

th Omaha—Two buildings were con-
structed and 2 horse-drawn hose wagons were
purchased In 191 1.

NEW HAMPSHIRE.
Keene—The installation of a battery, fire

alarm system Is contemplated.
Laeonta—-The fire system comprises 3

buildings, 3 hose carts. 1 fire engine. :i lad-
der trucks. 1 supply wagon.

i mical
ngines - -drawn, and a Gamewell

:1ami system.

NEW JERSEY.
- Harbor City—The purchase of a horse-

drawn chemical engine and the installation
of a tire alarm system are contemplated.

Elizabeth—Two fire stations will be con-
structed and an automobile fire engine and
an automobile ladder truck will be purchased
in 1912.
Glen Ridge—The city purchased a combi-

nation chemical and hose apparatus. 770 ft.

of hose and 2,000 ft. of wire during 1911.
About 700 ft. of wire. 1 fire alarm box and
900 it. of hose will be purchased in 1912.
Ocean City—The city purchased an auto-

mobile chemical engine and 2.000 ft. of hose
in 1911, and the purchase of 2.000 ft. of hose
and the extension of the fire alarm system
is contemplated for 1912.

South Amboy—The purchase of a Seagrave
combination hook and ladder truck is con-
templated.

NEW MEXICO.
Las Vegas—About 1,000 ft. of hose was

purchased in 1911.

NEW YORK.
Auburn—The following equipment was pur-

chased in 1911 : 1 automobile chemical
wagon and 1 fire alarm box. The construc-
tion of a fire station, the purchase of 2
tractors and 2 fire alann boxes is contem-
plated for 1912.
Binghamton—A combination automobile

hose cart and a horse drawn aerial ladder
truck was purchased in 1911.

Buffalo—A national police and fire alarm
system including 20 miles of wire and 1G
boxes was installed in 1911 and 6,000 ft. of
hose were purchased. A fire station will be
constructed and a combination pumping en-
gine and chemical truck automobile propelled
will be purchased.
Geneseo—The purchase of 900 ft. of hose

is contemplated for 1912.
Little Falls—The city purchased 1,000 ft.

of hose in 1911 and will purchase a like
amount in 1912.

Plattsburg—The city purchased 2,000 ft.
of hose in 1911 and will purchase 1,000 ft. in

Syracuse—One station was constructed, a
fire alarm system installed and 2,500 ft. of
hose was purchased in 1911. The purchase
of 1 combination hose and chemical appara-
tus, automobile propelled, a chief's automo-
bile and 2,000 ft. of hose and the erection of
a fire station is contemplated for 1912.

Utica—A small fire station will be con-
structed in 1912.

NORTH CAROLINA.
Rocky Mount—The following apparatus

was purchased in 1911: 2 horse-drawn hose

'•arts. i horse-drawn Ore engine, and l horse-
drawn ladder truck. The installation of a
L'li-I.ox. fire alarm system with in miles of
lino i- contemplated for 1912.

Statesville—A horse-drawn ladder truck
costing ?5,500 was purchased in 1911.

NORTH DAKOTA.
Grand Forks—A city hall building and fire

station costing $80,000 has been completed.

OHIO.
l'.irberton—The city purchased 1 triple

combination 90-h.p. Webb automobile fire en-
gine, 2 combination hose and chemical en-
gines, 5 Garle lire alarm boxes and 1,000 ft.
of hose during mil. The purchase of a
triple combination automobile pumping en-
gine I 1

;, miles of wire and 8 fire alarm
boxes is contemplated for 1912.
Bucyrus—A chemical engine, automobile

propelled, and 2 fire alarm boxes were pur-
chased in 1911.

Canton—The city will purchase 2 or 3
automobile fire engines, 1 automobile fire
truck, 1 automobile supply wagon, 1 automo-
bile chemical engine and 7,800 ft. of hose and
will construct a fire station during 1912.

Circleville—The purchase of an automobile
combination pumping engine and hose
wagon is contemplated.

Conneaut—The city will purchase a hose
drying tower.
Dayton—The present fire system which is

contained in 16 stations includes 3 hose carts,
9 fire engines, 5 ladder trucks, 3 supply wag-
ons, 13 combination hose and chemical
wagons, all horse-drawn, 32,000 ft. of hose
and a Gamewell fire alarm system of 262
boxes, 81 miles of overhead and 24,900 ft. of
underground wire. The city will construct a
fire station and will purchase 3 automobile
combination hose and chemical wagons and a
chief's automobile during 1912.

Galion—The purchase of 500 ft. of hose is
contemplated.

Lorain—An automobile hose cart, an auto-
mobile ladder truck, and 3,000 ft. of hose
were purchased during 1911 and a fire sta-
tion costing $40,000 was erected.
Marion—The city will construct a central

fire station and will purchase 2 automobile
hose wagons in 1912.
Newburgh City—The fire system includes

1 hose cart and 1,100 ft. of hose.
Piqua—The purchase of 1,000 ft. of hose is

contemplated.
Sandusky—The construction of a fire sta-

tion is contemplated.
Wapakoneta—-The city purchased 500 ft.

of hose in 1911.

OKLAHOMA.
Altus—The city purchased an automobi'e

combination hose cart in 1911.
Alva—A fire station was constructed and

the following equipment was purchased: 2
hose carts and 1 combination hose and chemi-
cal engine horse-drawrn, and 2,000 ft. of hose.

Bartlesville—A fire station was constructed
and the following equipment purchased dur-
ing 1911 : 1 automobile hose cart, 1 hose
cart, 1 fire engine, and 1 ladder truck, all
horse-drawn, and 1 combination chemical en-
gine, automobile propelled.

Chandler—The city will purchase 1,000 ft.

of hose in 1912.
Clinton—The city will purchase an auto-

mobile hose cart in 1912.
Frederick—The city constructed a fire sta-

tion and purchased 2,000 ft. of hose in 1911.
The equipment comprises an automobile
chemical engine and a horse-drawn hose cart.

OREGON.
Portland—Three stations were built and

the following equipment was purchased dur-
ing 1911 : 2 combined chemical and hose
wagons, automobile propelled, 1 automobile
supply wagon, 2 automobile runabouts, a fire
boat, 14,750 ft. of hose, 15 fire alarm boxes
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and 84,300 ft. of wire. During ^'^\- 1 Bta-
tlona Will be built and the following appara-
tus purchased: 8 combined chemical and
hose wagons, automobile propelled, l auto-
mobile fire engine, 1 automobile ladder
truck, 1 supplv wagon, 1 Are boat, 2 auto-
mobile runabouts, 16,100 ft. of hose, 60 lire

alarm boxes and 58,100 ft. of wire.

PENNSYLVANIA.
Bradford—A brick lire station will be con-

structed in 1912 and an automobile chemical
engine and 1,500 ft. of hose will be purchased.

Carlisle—The purchase of an automobile
pumping engine or chemical wagon is con-
templated for 1912.
Catasauqua—The fire system comprises 2

stations, 4 hose carts, 2 fire engines and 2

ladder trucks.
Claysville—The fire system comprises 1

hose cart and 800 ft. of hose.
Indiana—The construction of a municipal

building and fire station combined, to cost
$17,000, is contemplated. Contract will be
let April 20.

Latrobe—The fire system which is con-
tained in 6 stations includes 5 hand hose
carts, 1 horse-drawn ladder truck and 1,500
ft. of hose.
Media—The fire system includes 1 station,

1 horse-drawn hose cart, 1 engine, 1 ladder
truck, 1 chemical engine, all horse-drawn, and
500 ft. of hose.
Ridgway—The city will purchase a horse-

drawn hose cart and 500 ft. of hose in 1912.
Sayre—The purchase of 500 ft. of hose is

contemplated.
Swissvale—The fire system includes 1 sta-

tion, 3 hand hose carts. 1 horse-drawn hose
cart, 1 horse-drawn ladder truck, 2,300 ft. of

hose and a Gamewell fire alarm system of
14 boxes and 39,700 ft. of wire. The city
will purchase an automobile hose cart in

1912.
Westchester—The city purchased 1,500 ft.

of hose in 1911.

RHODE ISLAND.
Cranston—The city purchased 6 hose

carts, 1 automobile propelled, 1 fire engine,
6 ladder trucks, 1 automobile propelled, 6

supply wagons, 5,000 ft. of hose, 2 5 fire

alarm boxes and 5 miles of wire. The pur-
chase of 2,000 ft. of hose is contemplated.
Woonsocket—A fire station to cost about

$14,000 is contemplated.

SOUTH CAROLINA.
Orangeburg—One horse-drawn hose cart

was purchased in 1911 and the purchase of
an American LaFrance combination chemical
engine and 1,000 ft. of hose is contemplated
for 1912.

SOUTH DAKOTA.
Hot Springs—The fire system which is con-

tained in 3 stations includes the following: 3

hose carts, 1 ladder truck and an 18-box fire

alarm system with 3 1/. miles of wire.
Yankton—The city purchased 500 ft. of

hose in 1911.

TENNESSEE.
Columbia—The fire equipment comprises 1

combination chemical and hose wagon.

TEXAS.
Cuero—The city purchased a fire alarm

system costing $1,500 and 500 ft. of hose.

The purchase Of 1,000 ft. Of bos,, and 2 auto-
mobile hose carts, for which the conl
have been let, is contemplated for 1912,

Tefrell—The purchase of an automobile
fire engine to cost about $7,500 is contem-
plated.

UTAH.
Provo City—One horse-drawn hose cart

was purchased in 1911.

VERMONT.
Enosburg Falls—The fire system comprises

4 hose carts and 2,000 ft. of hose.
St. Albans—The city purchased a horse-

drawn ladder truck in 1911 and will purchase
1,000 ft. of hose in 1912.

WASHINGTON.
Bellingham—The city installed a Game-

well system and bought 4,000 feet of hose in
1911. It will buy a combination auto truck
in 1912.
Hoquiam—The fire system includes 3

buildings, 1 fire engine, 2 horse-drawn fire
engines, 1 hand ladder truck, 3 horse-drawn
combination chemical engines, 6,200 ft. of
hose, and a Gamewell fire alarm system in-
cluding 27 boxes and 15 miles of wire.

Port Angeles—The construction of a fire
station and the purchase of the following
equipment is contemplated for 1912 : 1 horse
drawn fire engine, one horse-drawn ladder
truck, 2 automobile supply wagons, and 1,200
ft. of hose.

Spokane—One automobile hose cart, 2

horse-drawn fire engines, 1 automobile chem-
ical engine, 1 chief's auto, 3,000 ft. of hose,
25 fire alarm boxes and 10 miles of wire were
purchased during 1911.

WEST VIRGINIA.
Moundsville—The city will purchase 1 auto-

mobile fire truck and 2 ladder trucks in 1912.
Parkersburg—2,000 ft. of hose was pur-

chased in 1911.

WISCONSIN.
Ashland—One horse-drawn hose cart was

purchased in 1911 and 2 horse-drawn hose
carts and 1,000 ft. of hose will be needed in
1912.
DePere—The city purchased 500 ft. of hose

in 1911 and will purchase 700 ft. in 1912.
Janesyille—An automobile hose cart was

purchased in 1911 and 6 fire alarm boxes will
be needed in 1912.
AYaupaca—The city purchased 1,000 ft. of

hose during 1911.

WYOMING.
Cheyenne—The present fire system in-

cludes 2 stations, 2 horse-drawn hose wag-
ons, 1 automobile combination chemical and
hose wagon, 1 horse-drawn aerial truck, 2

30-gal. chemical engines and 1 45-gal. auto-
mobile chemical engine, 5,000 ft. of hose, 1

chief's buggy and a 36-box Gamewell fire

alarm system with 6 miles of overhead wire
and 4 miles of underground wire. In 1912
the city will construct a pumping station and
will purchase 1 2-horse hose cart, 1 mile of
wire, 3 fire alarm boxes, chief's automobile
and 11 ft. of hose, the latter of which has
been contracted for.
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The state of South Carolina at present has

no laws giving the state any control over

road construction, gives no state aid and
has no state highway officials. The South

ilina Geological Survey, M. W. Twitch-

ell. State Geologist, collects data regarding

road work as opportunity offers, but has no
duties in this respect and no special funds
to pay expenses. The State Commissioner of

Agriculture also collects some road statistics.

The state has 32,075 miles of road, al-

though a detailed estimate of road mileage

made in 1904 gave nearly 10,000 miles more
length than the last report. Of the roads

3,535 miles, or 11.02 per cent have been
improved, largely as sand-clay roads, of

which there are 3,218 miles. Of the better

surfaces there are 154 miles of macadam,
131 miles of gravel and 32 miles of shell

roads.

The mileage of improved roads varies from
zero in six counties to 450 in one, or from
zero to 64.35 per cent of all the roads in the

county. However, the county with the high-

est mileage of improved roads has hut 2%
miles of macadam, all the rest being sand-
clay. One county has 20 miles of macadam
and 45 miles of gravel road in a total of

1,000 miles, and no other county has as many
miles of the harder surface roads.

In the 23 counties reporting cost of build-

ing roads the average cost of sand-clay roads
is computed as $415 a mile; of gravel roads
$1,133 and of macadam roads $3,252, the lat-

ter average being brought up from about
$2,500 a mile by the influence of one county,

which reports a cost of $7,000 a mile for

macadam roads. Another report states that

sand-clay roads can be built 30 feet wide for

a mile and maintained by monthly
attention from a gang of 5 eonviets at about
$10 a mile a year.

There are several county and district good
roads associations and a state association
which are agitating the issuance of county
bonds for road building and a state highway
organization. It is estimated that more than

$1,000,000 will be spent on new road con-
struction in the state during 1911.

In most of the counties of the state boards
of three county commissioners have charge
of the county roads. A few counties have
boards which consist of the chairmen of the

township boards. Each county has a super-
visor. Each township in a county is a road
district and a road overseer is appointed for

each, who takes charge of the work on the

roads.

South Carolina has a population of 1,515,-

400, which is increasing 10 or 15 per cent

each decade. Its 43 counties range in popu-
lation from 17,000 to 89,000.

SOI TH DAKOTA.
South Dakota has a highway commission

appointed under the first state highway law,

which was passed in 1911. The law carried

no direct appropriation, but the commission
has charge of the construction at state ex-

pense of certain roads on state lands. John
Parmley, Ipswich, is the chairman of the
commission and Samuel H. Lea, Pierre, is

state engineer.

The state engineer has made a reconnais-

sance for the South Dakota part, from White
Rock to Yankton, of what is called the Meri-
dian road, which is to run from Winnipeg,
Canada, to Galveston, Tex. The length of

this part is 275 miles.

The state now has 56,354 miles of road, of

which only 286 are improved, or 0.5 of one
per cent. Of the improved roads 147 miles are
gravel, 10 are macadam and 129 are sand-
clay. One county has 75 miles of gravel road,

which is 5 per cent of its total mileage. No
other county has as much, and 50 counties

have no improved roads.

County roads are in charge of boards of

three county commissioners. Counties not
divided into townships are divided into one
or more road districts with a supervisor for

each. County supervisors divide their town-
ships into suitable road districts and appoint
an overseer for each district.

South Dakota has a population of 583,888,

which is increasing over 45 per cent per
decade. Its 68 counties range in population
from 100 to 30,000.
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TENNESSEE.

Tennessee has no state road department
. 1 1 < l the state does not aid in road building.

Many counties have bonded themselves I

lly for good roads and there is at present a

strong effort to complete a highway from end
to end of the state, Memphis to Bristol, to be

built by the counties through which it passes.

A general specification for this road has been

prepared. The engineer of Madison County
has described the work in his county which
results in a cost of $5,300 per mile, of which

75 per cent is the cost of the novaculite used,

hauling, and putting it down, and the other 25

per cent is for grading and draining ; and in

sand-clay roads costing $1,500 a mile, and
maintained with the road-drag at a cost of

$5 a year. It is estimated that the counties

of Tennessee will spend nearly $4,000,000 on

new construction in 1912.

There are 45,913 miles of road in the state,

of which 5,353.5 miles have been improved,

or 11.66 per cent. Of the improved roads

2,684 miles are macadam, 2,542.5 miles are

gravel and 127 miles are sand-clay. The
mileage of improved roads varies from zero

in 31 counties to 600 in one county or 24

per cent. Two counties have 55 and 58 per
cent of their roads improved.

The average cost of macadam roads in the

24 counties reporting is $2,727 a mile ; of

gravel roads is $1,697, 16 counties reporting;

and of sand-clay roads is $1,050, 3 counties

reporting.

The county roads are in charge of the

county court which appoints 3 superintend-

ents, of which the chairman or judge is one,

to see that turnpike and toll roads are main-
tained. The county is divided into districts

and a road commissioner is appointed for

each district who, in turn appoints an over-

seer for each 5 miles or less of road in his

district.

Tennessee has a population of 2,184,789,

which is increasing about 10 per cent per

decade. Its 96 counties range in population

from 3,000 to 191,000, all but four being be-

low 42,000.

TEXAS.

Texas has no state road department and
does not appropriate state funds in aid of

road building. A number of counties in the

more thickly settled districts have bonded
themselves heavily for road construction in

recent years. These bond issues have been
from $150,000 to $1,600,000 per county, ten

counties having voted $4,550,000 of bonds in

1911, and 49 counties having voted $8,915,000.

Much of this amount is available for con-

struction in 1912.

The state has 128,971 miles of road, of

which 4,896 or 3.8 per cent have been im-

proved. The improved roads consist of 365 14

miles of stone, 2,126 miles of gravel, 2,253%
of sand-clay, 126 miles of shell and 25

miles of macadam with shell top.

The sand-clay roads are new within the

past five years, and the gravel and broken
stone roads have each increased about 200

miles in that time, and the shell roads about
100 miles. The stone roads are all in 10

counties and nearly all in four, those in

which Beaumont, Austin, Taylor and Decatur
are located. The shell roads are in six coun-
ties in the vicinity of Galveston, Houston and
Corpus Christi.

One county has improved 54.11 per cent of

its roads, nearly all with sand-clay and all

those which have improved over 20 per cent

of their roads have used sand-clay or gravel,

according to local conditions, except Aransas
county which has paved 10 miles of its 44

with shell, and Comal county which also has
20 miles of macadam.
The average cost of road construction in

the counties reporting is $168 a mile for

earth roads, $593 for sand-clay, $3,083 for

shell, $1,708 for gravel and $2,160 for mac-
adam.
The county roads are in charge of commis-

sioners' courts of 4 members each. They
divide their counties into road precincts and
appoint an overseer for each.

Texas has a population of 3,896,542, which
is increasing about 30 per cent per decade.

Its 145 counties range in population from 65

to 136,000.

Houston's New Public Improvement Law.

The citizens of Houston have adopted an
amendment to the city charter which opens
the way to greatly improved conditions in

the street paving of the city.

According to the terms of the amendment,
whenever two-thirds of the owners of the

front feet of property abutting on any high-

way, proposed to be improved, shall petition

the city council to make improvements there-

on, and designate the nature of the pro-

posed improvements, and the limits within

which they are to be constructed, the kind

of pavement and the materials to be used,

agreeing to pay the whole cost of construct-

ing curbs (if any) and two-thirds of the

cost of other improvements in front of the

property of the owners abutting upon the

highway to be improved, exclusive of the

portion payable by the owners of railroads

and street railways, the city council shall

receive such petition and cause the same to

be filed.

The petition shall remain on file with

council not less than five days before the

date fixed by it for acting upon the petition.

On that date the city council shall consider

the petition and hear any objections thereto

which may be made by any owner of prop-

erty abutting the improvement, or any party

interested therein, and if the said petition

is found to be in due form, and the owners

of at least two-thirds of the front feet of

property abutting upon the improvement

have signed the same, the council shall, by

resolution, order the making of such im-
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provement.--, ami the passage of such resolu-

tion shall be conclusive of the regularity and
legality or such petition, and the public

necessity and general benefit of such im-
provements.

The petitioners have tin right to direct

the construction of the kind of pavement
specified in the petition, and of the other

improvements described, and the use of the

materials designated and to stipulate the

maximum cost per cubic or square yard of

improvements, or front foot of abutting

property, at which the work of constructing

the improvements shall be let, and no con-

tract shall be let for a greater cost than is

stipulated.

The council may only refuse to grant

petition for the reason that there are no

funds legally available out of which the

city's portion of the cost of the proposed

improvements can be appropriated.

Dischargee of Ohio River.

In volume of water the Ohio river is the

main tributary of the Mississippi. Its mean
discharge, according to the records of the

United States Geological Survey, is about

300,000 cubic feet per second, which is much
more than the discharge of the St Lawrence
river at Ogdensburg, N. Y., although the

drainage area of the St. Lawrence is nearly

twice that of the Ohio. The maximum flow

of the Ohio is approximately 1,500,000 cubic

feet per second—about thirty times the low-

water flow.

A comparison of records of flow of the

Ohio river with those of the Upper Mississip-

pi and Missouri shows that although its

drainage area is but one-third that of the

combined Mississippi and Missouri its mean
and low-water flow is 1.3 times as great as
their combined flow, and its maximum flow

is 1.5 times as great. This fact is accounted
for by the greater rainfall in the Ohio basin

and by the general character of the region.

The Ohio basin affords many opportunities

for storage, especially on the southern tribu-

taries. From topographic maps of the Geo-
logical Survey covering part of the drainage
area of the Ohio, a large number of reservoir

sites have been located, some of them of

enormous capacity. Careful surveys would
undoubtedly show many suitable sites for

dams that would impound large reservoirs.

Automobile Garbage Trucks in Cleveland.

To enable Director of Public Service
Springborn to work out a new system of
garbage collection which will require the
establishment of four stations and the ser-
vices of auto trucks for long hauls to the
central station on Canal road, the council
committees on finance and appropriations of
Cleveland, O., have voted to allow the gar-
bage department $150,000 instead of the
$133,000 originally asked for. The estab-

llahment of the four suo-statlons will re-

• nl long haul, and the use of
the automobile garbage trucks will greatly
increase the efficiency of the collection ser-

vice. Ten-ton automobile trucks, each
drawing four trailers, will be used.

Vincennes' Rented Sewer System.

After months of re-arrangins of con-
tracts, the city council has at last arrived
at a proper contract with the Vincennes
Sewer Association for the construction of
a complete sanitary sewer system. The
contract specifies that the city pays an an-
nual rental for twenty-five years. The cost
will be near a half million dollars.

'Ihe Lighting of Dearborn Street, rhicago.

Plans of the Dearborn Street Improve-
ment Association for an auxiliary lighting

system that will increase the illumination

of the street, between Lake and Polk
streets, were announced recently by Pres-
ident John C. Roth. As was originally

planned, the current for the new lighting

system will be furnished by the Sanitary
District.

Contracts for 100 brackets, each to sup-

port four Tungsten electric lamps of 200
watt power, have been let and the apparatus
will be installed within the next two
months. The cost is estimated at $10,000

and will be borne by business men and
property owners of the thoroughfare in the

downtown districts. The Chicago Rail-

ways Company has granted the use of its

trolley poles, and the first 100 lamps will

be supported by them by means of brackets.

Responsibility for the maintenance and
support of the added lighting system,
which will be independent of the regular
city service, will fall upon the improvement
association, although the officers hope to

interest the city in a pian for sharing in

the operating expenses. Plans for the new
ligthing system have been under consider-

ation by the improvement association for

several months. Should the project prove
a success other streets will be provided
for similarly by the abutting property own-
ers, it is predicted.

The Engineering Directory.

The 1912 "Engineering Directory," pub-
lished by the Crawford Publishing Co., Chi-
cago, 111., is a complete directory of the
plumbing, heating, power plant and mill sup-
ply industries in the United States. Among
the lists a trifle outside the exact lines of the
above description are those of the purchasing
agents of the principal railways, the leading
architects, the electric lighting and power
plants, gas companies, water works compa-
nies and trade associations. The lists are
thoroughly classified so that they are conve-
nient for reference for any usual purpose.
The price of the 1,500-page book is $5.
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—

D. D. Drummond.—Personal Notes.

Activity of the Manitoba Good Roads
Association.

The Manitoba Good Roads Association has

prepared a bill for the consideration of the

legislature during the present session, which
will be presented by a big delegation com-
posed of the Good Roads Association, the

Union of Manitoba Municipalities, the Win-
nipeg Automobile Club, the Winnipeg Motor
Trades Association and other associations.

One of the principal clauses of the bill is that

which provides for the guarantee of municipal

bonds for road work by the government. The
government is prepared to set apart a sum
of $200,000 for highway improvements dur-

ing 1912, and in addition to make a grant

equal to one-third of the total cost toward
any permanent road work carried out by the

municipalities.

The Good Roads Year Book.

Announcement is made of the forthcom-

ing Good Roads Year Book, to be issued by
American Association for Highway Improve-
ment. The book will contain matter of in-

terest to public road officials, contractors

and engineers. The following are among
the subjects covered.

A directory of international, national, in-

terstate, state and local organizations which
deal with the subject of road improvement,
giving names of associations, the names,
titles and addresses of their offcers and a
brief statement of purposes.

All available information relating to ap-
propriations by the national and state gov-

ernments and by counties and townships
for road improvement.

Information concerning bonds issued, au-

thorized and contemplated by states and their

subdivisions for road improvement.
A concise biography on roads.

A description of the types of bridges and
culverts most in use, illustrated by drawings.
A list containing names and addresses of

road contractors.

Dust preventives, definitions and methods.
A directory of national and state highway

officials.

A list of educational institutions giving

instruction in highway engineering and a
condensed description of the courses given.

A condensed digest of the road laws of

each state to January 1, 1912.

A table showing total mileage of all roads
in each state and the mileage of improved
roads of each type in the respecive states.

A short chapter on the various systems of

maintenance now in effect.

A directory of manufacturers of road ma-
terial and machinery, giving names, address-

es and the kind of material or equipment
manufactured.
A list of periodicals which devote atten-

tion to road improvement, with addresses,

subscription price and name of publishers.

Brief definition of each type of road and
methods of construction—bituminous macad-
am roads, brick roads, concrete roads, earth

roads, gravel roads, macadam roads, sand
clay roads, telford roads.

Further information may be obtained from
the American Association for Highway Im-
provement, J. E. Pennybacker, Jr., Colorado

Building, Washington, D. C.

The National Association of Cement Users.

The eighth annual convention of the Na-
tional Association of Cement Users convened
in Kansas City March 11 to 16.

Following the formal addresses of welcome
and reply, Dr. W. M. Cross read the first

technical paper on "The Use of Reinforced

Concrete in Hypochlorite Water Purification

Works." He was followed by George E.

Tebbetts, engineer, Kansas City Terminal

Railroad Co., who spoke on "The Use Of Con-
crete in the New Union Station."

The session on Tuesday forenoon was de-

voted to the consideration of aggregates for

concrete and to committee reports. W. M.
Kinney, assistant inspecting engineer of the

Universal Portland Cement Company, pre-

sented a paper entitled "Discussion on Ag-
gregates for" Concrete."

H. V. Schreiber, engineer, Sellers & Rip-

pey, Philadelphia, then described and showed
lantern slides of the design and construction
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of a hollow relnfori • dam of the

v. Light and Power
kamas river.

hard

I. Humphrey at this aesakn wan interesting.

_ . of the applica-

roreaoon tests on reinforced

concrete building under load were described

and Mr. Slater, of the I'ni-

Olinote. The method of making the

described in detail W. S. Gear-

_ way engineer. Kansas, gave

an illustrated talk on highway bridges in

his state, calling special attention to the

necessity for good foundations and the fal-

lacv of believ: first cost meant a

cheap bridge. A paper on Concrete Bridges

also presented by Daniel B. Luten, of

Indianapolis.

Concrete pavements were discussed in pa-

pers by F. P. Wilson, city engineer, Mason

City, la., and E. W. Groves, city engineer.

Ann Arbor. Mich. Following these papers

the proposed revised specifications on con-

crete road and street pavements were read

by C. W. Boynton, chairman of the com-

mittee.

A very good paper on "The Manufacture

and Use of Concrete Drain Tile" was pre-

sented by C. E. Sims, secretary of the Inter-

state Cement Tile Manufacturers' Associa-

tion. Gustave Kaufman, chief engineer of

the Wilson & Baillie Manufacturing Co., of

Brooklyn. X. Y.. presented a paper on the

advantages and durability of cement sewer

pipe, based on the application of this ma-

1 in sewer building in Brooklyn.

At the business meeting on March 13 the

following officers were elected: President,

Richard L. Humphrey, of Philadelphia ;
first

vice-president. E. D. Boyer, Catasaqua, Pa. ;

second vice-president, Professor A. X. Tal-

• rjrhana, 111.: third vice-president. E. S.

learned, Boston, and fourth vice-president,

Professor Ira H. Woolson. New York.

Marx: secretary-treasurer, C. Derleth, Jr..

University of California, Berkeley, Cal.

Wyoming Society of Civil Engineers
was recently organised at Basin Wyn., to

raise the engineering standard of the state

and to promote public confidence in the irri-

gation and development of the state. The
following officers were elected : President,

C W. Atherly, Basin; vice-president. H. T.

Howell, Basin; secretary-treasurer, M. D.

Woolery, Thermopolis.

The second annual Xew York Architecture

and Engineering Exhibition, which was to

be held from March 25th to 30th, has been

merged with and will be held in conjunction

with the Fire Exposition, October 2d to 12th,

constituting a department of fireproof con-

struction and safety building equipment.

On the invitation of His Majesty's Govern-

ment it has been decided to hold the Third

International Road Congress in London, Eng-
land, in June, 1913, to continue the studies

already undertaken regarding the construc-

tion and maintenance of roads and bridges

in view of modern methods of locomotion.

The leading foreign governments have inti-

mated their intention of sending delegates,

and it is anticipated that there will be a

large attendance of the representatives of

many local authorities, engineering and other

societies, and of road users, both at home
and abroad.

In accordance with the terms of a state-

ment from the president of the United States

which assigns to the secretary of the depart-

ment of commerce and labor the duty to

initiate a movement for the establishment of

a national organization representative of the

commercial interests of the whole country,

by calling a meeting of representative com-
mercial and industrial associations of the

Xnited States for the purpose of considering

the question and outlining the principles by
which such an organization should be gov-

erned, a conference is to be held in Wash-
ington, D. C, on April 15, 1912.

Technical Association-..

At a meeting in Burlington, Vt, March 7,

the Association of Vermont Engineers was

formed and the following officers elected

:

President. F. O. Sinclair, of Burlington ; vice-

presidents. D. Williams, of St. Johnsbury, and

J. E. Helyar, of Brattleboro ; secretary, G. A.

Read, of Barre ; treasurer, A. E. Winslow,

of Xorwich.
At the fifth annual meeting of the High-

wav Eng: " iation of Missouri, held

in Kansas City March 13-14, the following

officers were elected : President, L. M. Stal-

lard. Mo. : vice-president, Alfred

:•-. St. Charles, Mo. ; secretary, J. E.

Warner ; treasurer, P. S. Quinn.

The Pacific Association of Consulting En-

gineers was recently organized at San Fran-

cisco and the following officers were elected :

dent. A. L. Adams; vice-president. C. D.

Calendar of Technical Meetings.

Xational Drainage Congress. Annual meet-

ing at Xew Orleans, La., April 10-13. Vice-

president, E. T. Perkins, First Xational Bank
Bldg., Chicago.

Tri-State Water and Light Association of

the Carolinas and Georgia. Annual meeting

Salisbury, X. C, April 16-17. J. W. Xeave,

secretary, Salisbury, X\ C.

American Electrochemical Society. Annual

meeting Boston, Mass., April 18-20. J. W.
Richards, secretary, Lehigh University. South

Bethlehem, Pa.

American Water Works Association. An-

nual convention Louisville, Ky., June 3-8.

John M. Diven, secretary, 217 River St., Troy,

X. Y.

Mayors Conference of New York. Third

annual meeting Utica, June 10-12. Mayor

C. C. Duryee, president, Schenectady, N. Y.

C. C. Capes, secretary, Xew York.



ORGANIZATIONS AND INDIVIDUALS 331

Fire Marshals' Association ol North Amer-
ica. Annual convention, Hotel Cadillac, De-
troit, Mich., July 10-11'. State Fire Marsha]
Palmer, president, Lansing, Mich.
National Municipal League. Annual meet-

ing Los Angeles, Cal., July 8-12. Cinton
Rogers Woodruff, North American B:dg.,
Philadelphia, Pa.

New York Fire Exposition and Interna-
tional Conference of Fire Prevention, Protec-
tion and Extinguishment. Seventy-first Reg-
iment armory, New York City, October 2-12.

A. D. V. Storey, secretary, 1269 Broadway,
New York, N. Y.

Technical Schools.

The University of Illinois announces the

second competition for the award of the Fran-
cis J. Flym fellowship in architecture. The
value of the fellowship is $1,000. It pro-

vides for a year of travel in Europe for the

study of architecture.

Bulletin No. 425 of the University of Wis-
consin contains 192 pages of a discussion of

"The Flow of Streams and the Factors That
Modify It, with Special Reference to Wis-
consin Conditions," by Prof. Daniel W. Mead
of the chair of hydraulic and sanitary en-

gineering, which is a notable and valuable
contribution to the knowledge of facts and
theories on this important subject.

Prof. W. K. Hatt, of Purdue University,

delivered an exchange lecture before the

students and faculty of the College of En-
gineering of the University of Illinois March
6 on "Timber Preservation." He also gave
an address before the freshmen of the col-

lege on "Mountain Railways."
Among the special lectures which have

been given before tlTe highway department
of Columbia University during March are

the following : Sand-Clay Roads and Oil-

Cement-Concrete Pavements, by Logan W.
Page, director United States Office of Public
Roads, Washington ; Mixing Plants for Bi-

tuminous Pavements, by Francis P. Smith,

chemical and consulting paving engineer, New
York City ; Comparison of Pavements, by
George W. Tillson, consulting engineer to the

president of the Borough of Brooklyn, New
York City ; The Construction and Mainten-
ance of Park Roads, by John R. Rablin,

Massachusetts Metropolitan Park Commission,
Boston ; The Organization of the State High-
way Department of New York, by John A.

Bensel, New York state engineer, Albany.
Dr. Henry Wilson Spangler, professor of

mechanical engineering and head of the me-
chanical engineering department of the Uni-
versity of Pennsylvania for twenty years,

died in Philadelphia on March 18. He was
an officer of the United States navy at one
time and was a consulting engineer of the
United States government. Prof. Spangler
graduated from the United States Naval
Academy in 1878. After serving for eleven
years in the navy he accepted a position as
assistant professor of mechanical engineering
in the University of Pennsylvania.

David i>. Dnunmond.
David D. Drummond died at his home in

Chicago on March 8. Mr. Drummond was
one of the early cement manufacturers in
the middle west, his connection with the Chi-
cago Portland Cement Company, of which he
was later vice-president and manager, dat-
ing back thirteen years.

Mr. Drummond was a prominent figure at
the meetings of the Association of American
Portland Cement Manufacturers and during

D. D. DRUMMOND.

his entire lifetime he was actively interested
in the work of the National Association of
Cement Users and kindred bodies.

Mr. Drummond was born in Scotland, but
lived in this country since boyhood. He died
in his fifty-second year and is survived by
a widow and three sons, Douglas, Ralph
and Kenneth.

Motor Turntable Fire Escape.

The British Trade Journal contains a de-
scription of a motor turntable ladder truck,
which is said to have given great satisfac-
tion at its trial in a suburb of London.
The machine in question consists of a

standard chassis, fitted with a 50 h.p. gaso-
line motor, carrying a ladder constructed in
four sections, and arranged to lie in a hori-
zontal position when traveling. The lad-
ders can be raised to a vertical position or
to any intermediate angle by means of hand
winches. The fulcrum is at the rear of the
chassis upon a base ring or turntable, which
permits of the ladders being slewed round
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to any desired position. They are extended

telescopically to the required heigh'

means of a small engine or by hand winches.

The operation of lowering- the ladders is

controlled by the same engine, the cylinders

of which act as air cushions in taking the

t. The lowering of the ladders can

be arrested at any moment by closing a

smai: cock. Additional stability is given to

machine by feet or standards, which are

screwed firmly down when the ladders are

in use. these taking the weight off the

springs and giving a rigid base to the whole.

The ladders can be extended to a height of

eighty to ninety feet in the small period of

half a minute. When traveling to the scene

of a fire this motor escape can attain a

speed of about thirty miles an hour on the

level, and it will take gradients heavier than

any to be found near London. To insure

safe working at night the appliance is fitted

with a number of special devices.

Table of Water Equivalents.

The United States Geological Survey prints

in many of its Water-Supply Papers a list

of convenient equivalents for use in hydrau-

lic computations.

The following is the most useful portion

of the list:

1 second-foot equals 40 California miner's
inches (law of March 23, 1901).

1 second-foot equals 38.4 Colorado miners
inches.

1 second-foot equals 40 Arizona miner s

inches. . _
1 second-foot equals 7.48 United States

gallons per second; equals 448.8 gallons per
minute; equals 646,272 gallons for one day.

1 second-foot equals about 1 acre-inch per

hour.
1 second-foot for one day covers 1 square

mile 0.03719 inch deep.
1 second-foot for one day equals 1.983

<icrc~fcct.
1 second-foot for one 28-day month equals

1 second-foot for one 29-day month equals
57.52 acre-feet.

1 second-foot for one 30-day month equals
r>9 50 3.cr£~fggl.

1 second-foot for one 31-day month equals
61 49 acrc-fcct.

100 California miner's inches equals 18.7

United States gallons per second.
100 California miner's inches for one day

equals 4.96 acre-feet.
Colorado miner's inches equals 2. CO

second-feet.
100 Colorado miner's inches equals 19.

o

United States gallons per second.
100 Colorado miner's inches for one day

equals 5.17 acre-feet.
1,0 ited States gallons per day

equals 1.55 second-feet.
1,000,000 United States gallons equals 3.07

acre-feet. _ M M

1,000,000 cubic feet equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1 cubic foot equals 7.48 gallon?.

1 cubic foot of water weighs 62.5 pounds.
1 horsepower equals 1 second-foot falling

8.80 feet.
To calculate water power quickly

:

Sec.-ft. X fall in feet
. =net horse power on

11
water wheel realizing 80 per cent, of theo-

retical power.

IVrsonal Notes.

H.ii ry C. Hill has resigned as state en-

gineer of New Hampshire,
YV. G. Kirkpatrick has been appointed chief

engineer of the city of Birmingham, Ala.

James W. Barrett has been appointed su-

perintendent of water works at Portsmouth,

N. H.

Henry Richmond, formerly city engineer of

Nashua, N. H., died on February 21 at the

age of 88 years.

C. L. James, city engineer of Mattoon, 111.,

has been appointed city engineer of Oakland,

111., by the city council of that place.

R. H. Thomson, for many years city en-

gineer of Seattle, Wash., and for the last

few months engineer of the port, has re-

signed.

George H. Herrold, who has been engaged

in private practice in St. Paul, Minn., has

been appointed assistant city engineer of

that city.

Richard L. Saunders, formerly on the en-

gineering staff of the Board of Water Supply

of the City of New York, has become assistant

city engineer of Bridgeport. Conn.

Frederick L. Ford, M. Am. Soc. C. E., of

the firm of Ford, Buck & Sheldon, of Hart-

ford, Conn., has been appointed city en-

gineer of New Haven, Conn.

W. W. Chaffin has resigned as engineer

in charge of track elevation of the Pennsyl-

vania lines at Ft. Wayne, Ind., to become
assistant city engineer of Ft. Wayne.

George R. Brown, assistant division en-

gineer with the Massachusets state highway
commission at Pittsfield, has resigned to take

a position with the California state highway
department.

Walter N. Frickstad has been appointed

assistant city engineer of Oakland, Cal.. suc-

ceeding Walter C. Howe, who resigned to

become district engineer with the California

state highway commission.

H. H. Quimby, M. Am. Soc. C. E., assistant

engineer of the bridge division of the Bureau
of Surveys of Philadelphia, Pa., has resigned

to enter private practice with John G. Brown,
Assoc. Am. Soc. C. E., as consulting engineer.

Albert H. Brosius, who has been principal

assistant to Sewerage Engineer Hendrick, of

Baltimore, Md., since the beginning of the

new sewerage system, has accepted a posi-

tion as chief engineer of sewerage and pav-

ing in Havana, Cuba.

Harold C. Stevens has resigned the posi-

tion of assistant engineer, designer, board of

water supply, New York City, and is asso-

ciated with Johnson & Fuller, consulting en-

gineers and sanitary experts, 150 Nassau
street, New York City.

John Wilson has been appointed city en-

gineer of Duluth, Minn. He was connected

with the Minnesota state board of health

and later was city engineer for Mankato,

Minn., for three years, and recently special

assistant engineer of Duluth.
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A One-Car Asphalt riant.

Following is a description of the Merri-

man one-ear asphalt plant, which is manu-
factured by the East Iron and Machine Co.,

of Lima, O.

The first essential should be strength to

withstand the hard usage to which this

class of machinery is subject. The first plant

of this type has been in use eight seasons

and has laid between 700,000 and 800,000

yds. of finished work—yet it is doing just

as good and as large an amount in a sea-

son as any new plant.

The asphalt is heated with steam, preclud-

ing the possibility of coking or burning the

material. There should not be to exceed 360

to 375 degrees of heat used when melting

down the material. This degree of heat can-

not be controlled by direct heat. With steam
heat it can be absolutely controlled. More
bad streets have resulted from the use of

direct heat in melting down the asphalt

than from any other one cause. It is a well

known fact that if asphalt is burned or

scorched (which can be done very easily

with direct heat) it goes into the street ap-

parently all right and it is not known other-

wise until such time as the material begins

to disintegrate and the contractor wonders
why it should do so when he has used the

proper amount and mixed it properly.

The steam for melting the asphalt and
running the machinery is furnished from a
12 5-h. p. marine-type return-flue boiler test-

ed at 250 lbs. cold water test, upon which
165 lbs. of steam is carried when necessary.

In the first days of portable plants steam
heat was employed for melting the asphalt

and was not satisfactory, due to the fact that

in putting together the pipe coils it was nec-

essary to use connections which would leak

inside the tank causing trouble. After the

advent of electric welding this method was
used in making the pipe coils, making each

and every coil continuous from end to end
and making it possible to make all con-

nections on the outside of the tank, thus

making the coils absolutely proof against

leakage. Each tank has four of these coils,

containing 1,130 lineal ft. of l^-inch double
strength pipe so that with steam heat a
tank of asphalt can be melted down in four

or five hours.

The plant has two tanks, each having a
melting capacity of 712 cu. ft., or a combined

capacity of 1424 cu. ft. ; either tank will

hold sufficient A. C. for a day's run. The
asphalt pipes for conducting the asphalt

to the weigh-box mixer are all steam jacket-

ed, making it possible to run in extremely

cold weather without the possibility of the

A. C. becoming cold in the supply pipes. One
tank can be filled during the day while run-

ning from the other, melted down at night

and used from the next day, in this way al-

ternating from day to day, making it con-

venient without any of the annoyance where

small kettles are used.

There are four engines on the machine, in-

cluding the hoisting engine. These are all

connected with steel gears and are independ-

ent each of the other, making it possible to

run any one part independent of the other.

The cold sand and stone elevators have

clutch pulleys, making it possible to throw

them in or out without stopping the ma-

chinery.

The condensed steam from A. C. tanks re-

turns to boiler by means of a hot water

pump working automatically. The sand drum

is 28 ft. long, 5 ft. 6 in. in diameter; this

is a return heat drum, the heat passing

under and over and returning through same.

It is a strong, substantial drum and has a

capacity in excess of any possible require-

ment. It is very economical from a fuel

standpoint, owing to its large heating sur-

face.

The hot sand tank, screen, mixer and

mixer engine, hoist and elevator engines are

all on a sliding carriage on one end of plant

which when in use is slid out in position to

drive under by means of two large screws.

The hot sand bin is raised and lowered by

four right and left hand screws, one on each

corner, raised when in operation and low-

ered when ready for the road and saves re-

moving bin from car when being transported.

It is a strictly one-car plant, as all parts

are carried on the one car. The A. C. tanks

are piped for either air or steam agitation.

The best of materials of their respective

kinds are used throughout and the best of

workmen are used in the fabrication ;
and

to quote the words of a practical man on his

first examination of one of the plants in

operation he said : First, he had never seen

as large a piece of machinery so near me-

chanically perfect ; Second, it is built strong
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in every part without an apparent pound of

surplus material.

it has a capacity of isoo sq. yds. of 2-

inch top or 4000 yds. of 1-inch binder in

ten hours. One plant last fall, under ordinary

working conditions in 24 working days laid

D yds. of 3-inch finished work. Another
plant in 1907 laid 114,000 sq. yds. of finish-

ed work : traveled 11S5 miles; was set up
and taken down 7 times and lost four weeks
waiting on materials. Another year 162,000

yds. was laid by one plant, which traveled

1.260 miles. These results were attained, not

with any idea of making a record, but simply

during the paving season without any effort

to make a showing.

The Oshkosh Contractors' Pumps.

The Oshkosh Manufacturing Co., Oshkosh,
Wis., have a complete line of contractors'

pumps suited to various conditions of work.
Among these are both centrifugal and dia-

phragm pumps.

The portable centrifugal type includes both
gasoline engine driven and motor driven
pumps. The former range in capacity from
125 to 1,100 gallons per minute, while the
latter are made to include sizes from 265 to

1,100 gallons per minute.

The gasoline engine pump is driven by a
valveless type engine, direct connected.
The advantage of this type of engine to

this outfit is its ability to furnish the power
needed at the minimum weight, the port-

able feature being a great advantage in

transporting same to different places. The
outfit is complete with batteries, spark plug,

switch, etc.

The Oshkosh centrifugal pumping outfits

with motors are connected by means of gears,

one steel and one cloth gear. This cloth

gear will wear and stand the weather and
it also eliminates the noise which would come
from two steel gears.

The portable diaphragm pump is designed
to do away with expensive hand pumping.
The pump is of latest design, guaranteed as
to its represented capacity and can be fur-

nished with either side or bottom suction.

The engine is of the four-cycle type, guaran-
teed to develop two horsepower, and which
at every stroke of the pump lever develops
a lift of 1,000 pounds. The power is trans-

mitted from the engine to the pump by means
of a gear wheel and crank shaft. The idea

of the crank shaft is to do away with all

side motion and balance the complete outfit.

This outfit may be had in capacities from
3,600 to 7,200 gallons per hour.

opened > new Beld of usefulness for a new

machine on the same general principles.

The efficiency of the 36-inch flow lines

from the Quindaro pumping station to the

Kaw river in Kansas City, Mo., had been

reduced to about 40 per cent, by reason of

the accumulation of foreign material. A con-

tracting firm offered to clear the 18,000 feet

of pipe in question for the sum of $7,200.

The Sieben System of Sanitation Co., of

Kansas City asked to be allowed to demon-
strate by test that the pipe cleaning ma-
chine before mentioned, could cheaply and

efficiently remove the obstructions. Accord-

inglj' the experiment was made on January

25th.

The main chosen for the test was a 20-

inch pipe which had been in the ground and
had not been cleaned for twenty-four years.

It was badly crusted with from % to %-inch

of tubercular and rust accumulation before

the clearing commenced. The machine oper-

ated in a thorough and satisfying manner,

leaving the pipe clean and smooth and en-

tirely free from deposit. The pipe-cleaning

machine consists of a tube about 22 inches

long and 4 inches in diameter with a system

of tubes to direct the water over a water

turbine perfected and patented by the com-
pany for use for sewer cleaning purposes.

The improvement for water main cleaning is

a system of arms connected to the turbine

with a roller cutting wheels attached to the

arms that are thrown in and out by centri-

fugal action.

The turbine and cutters are mounted on

runners carrying the machine in the center

of the pipe admitting of the same pressure

on the interior of the pipe all the way
around the inside. This system does not

miss a fraction of the pipe in its operation.

The Sieben Machine Cleans Water Mains.

The efficiency of the Sieben sewer cleaning

machine on sewer work has been previously

noted in these pages, and recent tests have

The Cobb race Down Block Machine.

The Cobb adjustable face down concrete

block machine is adaptable to making vari-

ous sizes of concrete blocks of either the hol-

low or veneer types. It is very simple in con-

struction, being free from springs, levers, etc.,

and the change in size of the form is made
by merely changing the pallets. The cores

for the formation of hollow blocks are inter-

changeable. Blocks on this machine can be

made with a rich facing on the front and can

also be faced on the back, and the end doors

swing back out of the way, so as not to inter-

fere with the block when being carried away.

Among the face designs furnished with the

Cobb machine are broken ashlar, plain rock

divided into two 4-inch blocks, rock divided

into one 8-inch and two 4-inch blocks, tool

edge, bush hammered, and panel.

The machine is manufactured by the Wm.
Cobb Foundry, 209 Clinton street, Jackson,

Mich. The company also has a complete line

of municipal castings.
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\ ii.-\i<-<< fur Inspecting Bewen.

Scientific men within the last few years

have devoted a great deal of thought to the

important question of sanitation. In our

boasted supremacy as to education, cities

have for years been laying sewers under our

streets and the engineer who has designed

them has pointed with pride to the details

in the placing and construction.

The contract is let, the work completed at

great expense and we glorify ourselves in that

we have protected ourselves and the future

generations from the ravages of disease that

would have occurred had we not prepared this

our perfect system of sanitation. In a few
years we are forced to investigate and we
find that our perfect system of sewerage is a
myth, and our water supply is charged with

disease due to the faulty construction of the

sewer. There are numerous instances that

can be cited to prove the above statement.

through the ground. Sewers laid and in-

spected as above have been tested by interior

water pressure by plugging sewer pipe at the

lower end of a grade and with fire hose fill-

ing line from upper end with the result In

many cases of inability to fill the line, show-
ing a leak at some point between.
The necessity of locating the weak points

in sewers caused W. W. Dixon to have made
a telescope mounted on a tripod, the telescope

having an object glass and a right-angle

prism. An electric torch of 8 candle power
is suspended in the center of the sewer

pipe by a series of springs adjustable to

various sizes of pipe. A string is passed

through the pipe line by either float or sewer

rods and the torch attached and drawn
through the sewer. At the end of the torch

towards the operator with the telescope, is

attached a graduated tag line. As the torch

is draw^n through the sewer the light illumin-

THE G K SEWER INSPECTION SYSTEM.

Investigation at great expense shows broken
pipe, open joints, disintegration of the sewer
and many other conditions that bring upon
the community sickness due to the pollution

of the soil. Custom has proven that a sewer
built of small diameter more readily adapts
itself to the principles of sanitation from the

possibility of the flow flushing it and keeping
it in proper condition. But in building these

small sewers what guarantee has the engineer

or the city that is paying for same that this

sewer is well constructed?

Inspection after the sewer line is laid shows
a line of 6-inch, 8-inch, 10-inch and 12-inch

pipe, which, if examined before back-fill has
commenced, seems to be laid in perfect align-

ment and perfectly jointed. A further inspec-

tion by use of light at one manhole and mir-

ror at next manhole shows merely a hole

ates the entire interior of the sewer for a
distance of about 18 to 24 linear inches. The
operator with the telescope then focuses on

this illuminated point and is enabled to lo-

cate cracks, breaks, house branches and leaky

joints ; and by the use of the tape locates to

a very close degree the distance of these de-

fects from the manhole.
The accompanying sketch shows the man-

ner of use. This instrument is patented and
is known as the G-K Sewer Inspection De-

vice, owned by the Union Clay Products Co.,

40 Church St., New York.

The Sycamore Maul.

"A maul that is a maul" is the descriptive

phrase with which the Sycamore Maul Co.,

of Syracuse, 111., describe their product. So

small a detail of the contractor's equipment
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maul often is allowed to shift for itself,

and it la customary to send a workman t"

the : irce of supply with an order
to "get a maul" when, as frequently hap-

the one in use goes to pieces. With
attention given to the workmen's slightest

ment, so as to secure efficiency and
avoid waste, with all available material care-
fully saved, the contractor uses simply any
maul.

For certain classes of work, such as trench
sheeting, etc., a wooden maul is desirable
and the Sycamore maul possesses particular
merit. The head is made of the best sea-
soned hard wood, selected and carefully pre-

The handle is of straight grained
hickory and is carefully fitted and keyed into

the head. Iron bands are placed around both
faces of the head, and these are held firmly
in place by a stay rod. which is fitted in

a groove along the side of the maul head
and bent over both of the bands while hot.

This latter feature makes it impossible for
the bands to become loosened and come off.

It may be obtained from the Sycamore Maul
Co., Sycamore, 111.

Steel Playground Apparatus.
Park boards, playground officials and school

authorities cannot but be impressed at this

season with the weather's destructive effect

upon most of their playground apparatus. The
winter's rain, snow, sleet and wind has played
havoc with the swings and teeters which
were purchased perhaps no longer ago than
last spring. The stout ropes are now shreds
of hemp, the teeters are warped and cracked,
and all of the apparatus which has been in

occasional use during the few bright days of
winter has been rendered unfit by the action
of the elements.

The Medart Steel Playground Apparatus,
made by the Fred Medart Manufacturing Co.,

Dekalb and President streets, St. Louis, Mo.,
is made to withstand these destructive agen-
cies. The Medart apparatus is built entirely
of steel and then galvanized, and will posi-
tively resist the elements of the weather
under constant exposure and it is practically
indestructible even under the severe use and
abuse it is subjected to in the average public
playground. It is free of any attempt at
elaborateness.

A very complete catalog by this company
illustrates a wide variety of swings, horizon-
tal bars, flying and traveling rings, slides,

etc., all constructed of steel. Four gymnastic-
outfits are illustrated in this catalog to per-
mit of a selection for the average purpose, or
these standard outfits can be modified to suit

peculiar requirements. If necessary the com-
pany will draw plans for special outfits of this

character, although standard outfits can be
sold at comparatively lower prices. A com-
plete playground equipment ordinarily con-

of a gymnastic outfit, swing outfit, see-

saws, circle swing and slide. In more com-
plete equipments baby swings, revolving par-
allels, horses, bucks, etc., are also included.

The pipe for the swing frames, etc., can
often be bought in local markets at a saving
to the purchaser. The Medart Co. quot<

pipe independent of the apparatus and special
fittings, so that a comparison of prices can
be made with the prices of local supply
houses. They invariably recommend the use
or specitl fittings for putting the frames to-

gether, as they very greatly facilitate erec-
tion. These special fittings are not threaded
and their use makes possible the erection of

the frame with ordinary workmen. Complete
instructions for each detail of the work are
furnished and no item from digging the holes

to attaching the apparatus is left unmen-
tioned.

The fact that constant exposure and use
under the most severe conditions necessarily

make durability the essential consideration

was recognized almost from the very begin-

ning and careful observation of the apparatus
in use resulted in continual improvement, but
as playground work became more effective,

the use of the apparatus became more exces-

sive, and nearly fifteen years' time was con-

sumed in perfecting the present construction.

The principle of this construction is the elim-

ination of practically all wooden parts and
this idea was originated by Mr. Fred Medart.

"Pozite" Joint Cement.

F. H. Hough, 17 Battery Place, New York,

N. T., has invented and is manufacturing a
pipe joint cement which he particularly rec-

ommends for pipe which is laid in wet
trenches. The material which is sold under
the trade name of "Pozite" is a fine powder,
containing an intimate mixture of sulphur
and specially prepared and combined in such
proportion as to melt readily at about 240

degrees Fahrenheit, a little over the temper-
ature of boiling water. The process of using

the material is briefly as follows.

The joints should first be thoroughly
caulked with jute packing well rammed down.
Any form of joint runner is then fastened

around the pipe closing the mouth of the

bell, and the annular space between the bell

and spigot is filled with molten "Pozite,"

which is poured in the same way that lead

is poured in laying cast iron water pipe.

The joint runner should be damp to prevent

adhesion of cement, and a little moist clay

should be used to prevent overflow at the top

of joint. In practice, with small pipes up to

10 or 12 inches, it is found most convenient

to join two or three lengths of pipe on a
cradle on the surface of the ground, so that

but one joint out of every three or four need
to be made in the trench. The joined sec-

tions can be freely handled and lowered into

the trench within a few minutes after pour-

ing. When there is water in the trtnch, it

must be kept down, of course, while the joint

Is being made, but only for the few minutes
required to pour, and the water can be
allowed to rise immediately afterward.

In laying pipes in wet trenches, the ditch
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should be excavated about six inches below

the bottom of the pipe, which should be

blocked up to grade. The water is thus more
readily kepi away from the bells. After the

water has been reduced the bell must be
wiped dry and care must be taken to see

that no water enters the bell before the

joint is poured. It is well to provide a

wooden plug to close the free end of the

pipe. In the case of large pipes, 15 or 24

Inches in diameter, a proper bed should be

made, of course, to support the pipe.

The table below gives the approximate
quantity required per joint:

Lbs.
Pipe. Per Joint.

2 4 inch 10.0
22 inch 9.0

20 inch 8.0

18 inch 7.0

15 inch 5.0

12 inch 4.2

10 inch 3.3

8 inch 2.5

The Water Works System of Centralis, Mo.

The Des Moines Bridge and Iron Co., Des
Moines, Iowa, have recently completed the

construction of a complete water works sys-

tem for Centralia, Mo., which is very com-
plete and a most efficient small town plant.

WATER WORKS PLANT AT CENTRALIA, MO.

Centralia has a population of 2,500. A.

Bishop Chance is mayor and J. C. Stewart is

clerk.

The water supply for the system is se-

cured from a 10-inch drilled well 700 feet

deep tapping a quantity of water of an ex-

cellent quality. It is pumped from the well

into a clear water reservoir shown in the

foreground of the accompanying photograph.

This reservoir is of concrete 45 feet in diam-
eter and 6 feet deep. From here it is pumped
into the hemispherical bottomed steel tank

of 70,000 gallons capacity supported on a
tower so that the top of the tank is at a
height of 125 feet above the ground.
The power machinery is contained in a

48x59 foot brick pump house, with a brick
chimney. The boiler equipment includes two
(30-inch by 16-foot boilers, and the power
machinery consists of one 125 h. p. engine,

two 75 k. w. generators and one 500 gallon

per minute duplex pump and one 300 gallon

per minute triplex motor driven pump.
The distribution system serves 57 fire hyd-

rants .through 35,000 feet of cast iron mains.
The total cost of the plant including power
equipment and distribution system was
$55,000. Burns and McDonnell. Kansas
City, Mo., were engineers.

The Des Moines Bridge and Iron Co. con-

struct a great many complete water works
systems. Among those which they have
recently completed are water works plants

for the cities of Winterset, Iowa ; Adair,

Iowa ; Farmington, Minn. ; Onida, S. Dak.

;

Chappel, Neb. ; and Highmore, S. Dak., and
they have under construction water works
plants for Prescott, Wis. ; Shelbina, Mo., and
Waterville, Kan., also Rushville, 111. These
plants range from $15,000 to. $65, 000 each.

The Two-Car Asphalt raving Plant.

The first railway asphalt paving plant con-

sisted of two cars, one being known as the

dryer car and the other as the melting car.

For nine years or more this was the only

type of railway plant known ; its invention

originated with Hetherington & Berner, Indi-

anapolis, Ind., as was decided by the United

States Patent Office in a case in which the

validity of the Hetherington patent was con-

tested by the greatest company in the asphalt

paving business at that time. The great

success of the Hetherington two-car railway

plant is now a part of the history of the

asphalt paving business in this country and
marks the beginning of that period of vast

expansion in the use of asphalt as a paving
material which has seen it come into general

use in even the smaller towns, a thing not

thought possible before the advent of the

railway plant.

Improvements in the design, construction

and capacity of the first plant took place

very rapidly, until the Hetherington two-car

railway plant achieved the capacity for turn-

ing out material for 2,000 square yards of

finished 2-inch topping per day.

Then came a demand for a plant of less

capacity. One of the leading paving con-

tractors, who had been operating very suc-

cessfully with the two-car plants, came to

the conclusion that it would be a better

business proposition to own two plants of

about 1,000 square yards capacity rather

than one plant of 2,000 yards capacity; this

for the reason that after several years expe-

rience he had found that paving jobs of

from 10,000 yards to 30,000 were plentiful,
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and x ;| ' -1 ' plant

would be more economical, while jobs of such

demand the capacity of the two-

were not so frequent and when he

red one of the larger ones he could oper-

Oth of the one-car plants upon it, with

but one superintendent and one foreman.

. not operating conjointly on a large

ct then the smaller plants could work
at- ly ; thus enabling him to keep several

- at the same time. It was because

of this sound reasoning that Hetherington &
Berner brought out their celebrated one-car

railway plant. But there were yet other

i^ contractors who still desired a plant

of large capacity.

The principal features requiring consider-

ation and investigation in the solution of

this question were, first, the traveling weight

of the outfit itself, taken in connection with

the length of car which would be required

i he distribution of that weight upon a

thick asphalt topping per day. in the design

of this new plant have been Incorporated most

of the features of the old Hetherington two-

car plant, and added to these features are

those of particular excellence which have

hitherto pertained only to the Hetherington

one-car plant, the principal ones being the

fold-down hot sand bin, the fold-down hot

sand elevator and the helicoid conveyor

mixer delivery apparatus which, while dis-

charging the contents of the mixer to the

waiting wagon, gives a secondary or double

mix to the material, so that not the slightest

quantity of unmixed sand can be found in it.

From an examination of the illustration it

will be seen that neither one of the two cars

which combine to make the plant complete is

of extraordinary length ; in fact both of

them are somewhat under the length of the

ordinary gondola or flat car of common use.

Separately or coupled together these cars

are able to negotiate any railway curve, any

THE HETHERINGTON & BERNER TWO-CAR ASPHALT PLANT.

car of that length ; second, the relation of

such an abnormally long and heavy car to

the curves over which it might have to pass

during its travels ; third, the relation of such

a car to the various tunnels that might be

met with on the road, and, fourth, the distri-

bution and arrangement of the machinery of

the plant itself in order that each part or

mechanism might be in such position that it

could be readily gotten at for the purposes

of operation and making repairs.

It is to meet the requirements set forth in

the foregoing that Hetherington & Berner

advocate the use of the two-car railway

asphalt paving plant where capacities greater

than 1,000 square yards per day are re-

quired, rather than a one-car plant.

The two-car railway asphalt paving plant

•which is illustrated herewith represents a
plant that is even more mobile than the

one-car plant, while at the same time it can
be furnished of any capacity up to and even

more than 2,000 square yards of 2-inch

tunnel, any bridge and can be weighed upon

any ordinary railway scales, and the combined

length of the two cars is but little greater,

if any, than that of certain one-car plants

that have been offered to the trade. It will

also be noted from the illustration that there

is no part of the machinery of this plant

that projects below the body of the car and

hangs in dangerous proximity to the tracks.

The new style two-car Hetherington rail-

way asphalt paving plant may be had in

two sizes, one having capacity for 1,500

square yards per day and the other for 2,000

square yards per day.

In the design of this plant have been em-

bodied the features of mechanical agitation

and melting by direct heat, two features of

absolute importance to a first-class asphalt

paving plant, whether railway or stationary.

It is altogether probable that the time is not

far distant when the use of mechanical agi-

tation will be made mandatory by all cities

issuing specifications for that kind of pave-
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menti ; the reasons tor this, and also the
reasons for the use of direct heal for melt-
ing, instead of steam beat, are Cully set forth

in a pamphlel entitled "Pointers for Plant
Purchasers,'' which may be had of Hether-
ington & Berner.

A New Reversible Spreading Dump Car.

The Port Huron Engine & Thresher Com-
pany, Port Huron, Mich., have just placed
on the market something entirely new in the

way of a spreading dump car. It differs

from all others in having a hand steering de-

vice at each end, and is designed especially

for use on narrow or crooked roads.

Each end is provided with a bumper or
tongue, which can be made rigid by inserting

a lock pin, or may be made flexible by its re-

moval. It can be pushed or pulled to any de-

The Stales r<>\\i-r Tamping Machine U
Siircessl nl.

Recent tests conducted by a number of

cities and private corporations have demon-
strated the value of the Staley Power Tamp-
ing Machine, manufactured by R. H. Staley,

Box 229, Springfield, 111. The necessity of
proper tamping of back filling is becoming
more recognized and both municipalities and
private contracting firms are finding it to

their advantage to properly refill trenches.

Alexander J. Taylor, chief engineer of the
city of Wilmington, Del., commends the ma-
chine and states : "We have had it for

about six months now, during which time it

has run smoothly and there has been no
trouble with the mechanism. We have not,

at hand, any data as to the cost of the work
but it seems to effectively do the ramming
for about six shovelers. We are well pleased

THE PORT HURON REVERSIBLE DUMP CAR.

sired location. Like their regular spreading
car it is made of all steel and iron and is

exceptionally staunch and durable.

The advantages of this car will appeal to

road builders who have had experience on
narrow roads where there was insufficient

room to get alongside with engine or roller.

With a train of these cars, when spreading
stone on a narrow road, to avoid running up
onto stone already spread, they can be pulled
to one side of the road and dropped about 15

feet apart. This will allow sufficient room for
the engine to get back alongside and by use of

the steering device cars can be pulled from
almost any angle and dropped just where
wanted. When so placed they can be coupled
together, the engine hitched onto the last car
and stone spread while leaving for the next
road. With the steering device where roads
are crooked or narrow, cars can be handled
one at a time much quicker than could the
whole train.

with the machine and have not had any set-

tlements in the ditches rammed by it. In
some cases where the pipe installed was not
over 10 inches in diameter all the earth ex-
cavated from the ditch has been replaced
and none hauled away."

F. C. Shepard, superintendent of the Min-
neapolis Gas Co., Minneapolis, Minn., states

that the company has used the machine ex-
tensively and says regarding it

:

"It worked very successfully last summer
and was able to do the work of ten men with
two ; in other words, it replaced eight men
in tamping on all our pavement and railroad

yard work, and we feel that it was a very
good investment for the comjiany. The cost

of operation is very slight, botn as regards
maintenance and gasoline."

The machine, a gasoline engine driveu
tamper mounted upon wheels so as to be eas-

ily pushed along over the trench, has been
fully described in these pages.
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\ (few ( nniTi'lf Lighting Stanilnrd.

The use of concrete aa a material Cof the

making of ornamental lighting standards is

by no moans new, as it has found favor in

this field for a cumber of years, it lias been
proven to be a medium which allows the

display of a wide variety of taste in design

and execution, and is, of course, durable and
economical. These latter facts have been
shown to be true by the installation of con-

crete ornamental posts in a number of the

large parka and boulevards throughout the

country, notably in Lincoln park and drives,

In Chicago.

The National Mixer Co., Mercantile Build-

ing, Rochester, N. Y., have perfected a form
for the manufacture of a very attractive

single light standard known as the Zem-Art
standard which possesses the merits of being

light and strong in construction and so fitted

in:,' from experiments extending over a num-
ber of years. That the granitoid pavement,
the first of the above mentioned types, has
been successful is testified by the fact that
they have been constructed under practically

every condition of climate, upon grades and
over a wide variety of foundations and many
of the cities which first tried it have adopted
it repeatedly in after years. The methods
of constructing both the granitoid and grano-
crete pavements are patented by Rudolph S.

Blome Co., City Hall Square Building, Chi-

cago, 111.

In the granitoid pavement a 5 or 6-inch

concrete base is prepared as in the case of

a brick pavement. Upon this is deposited a
granitoid blocking 1% inches thick and con-

taining one part of Portland cement to one
and one-half parts of crushed granite or trap

rock of the following composition : 50 per

cent, of the granite of 14 -inch size, 30 per

ZEM-ART CONCRETE LIGHT STANDARDS IN ROCHESTER, N. Y.

and finished as to assure of a smooth and
well-formed product. The National Mixer
Co. furnish the mold and an extra pallet

complete and promise an output of one stan-

dard a day for each form.

The lighting company of Rochester in-

stalled about 200 of the standards during

1911 and it is stated will double this amount
during 1912. The company has expressed its

entire satisfaction with the standard both as

regards its artistic design and by reason of

the fact that it requires no painting nor

repairs, can be easily cleaned and washed,
and that it improves rather than deteriorates

with age.

The Blome Concrete Pavements.

The Blome granitoid and granocrete pave-

ments are not a creation, but are a develop-

ment of types of a concrete pavement aris-

cent. of the %-inch size and 20 per cent, of

the 1-16-inch size. This material is thor-

oughly mixed and deposited on the concrete

base after wetting. It is then worked into

brick shapes of approximately 4%x9 inches,

by means of special grooving apparatus. Ex-
pansion joints are provided for as needed.

The granitoid pavement has proven sani-

tary in that it is easily kept clean, it is not

slippery and has stood up exceptionally well

under traffic.

Granocrete pavement is a further develop-

ment evolved through experiments tending
to develop a less expensive concrete wearing
surface. Granocrete provides a pavement
which is especially adaptable for streets and
boulevards of lighter traffic and for highways,
a pavement which does not become slippery

or dusty, and furthermore one that can be
constructed at a low cost and minimum out-
lay for maintenance.
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The surfacing of granocrete pavement Is

prepared with accuracy as to formula of

composition and is based upon completely
filling the spaces between the particles of

crushed stone with a mixture of sand and
cement in such a manner to reduce the voids

to a minimum. The mixture of this surfac-

ing is such that all portions of the stone are
completely encased, the particles of stone are

so placed in the wearing surface that all the

wear comes directly on thel and the sand
and cement merely act as a binder of the
surfacing material.

More detailed information regarding these

two types of pavement may be obtained from
Rudolph S. Blome, City Hall Square, Chicago,
Illinois.

Creosoted Yellow Pine for Pavements.

J. C. Dionne, editor of Southwest at Hous-
ton, Tex., makes a few telling statements at

the close of an article on wooden blocks for

paving Houston streets which are worth re-

peating. They are as follows

:

The lumber men are going to prove to the
citizens of Houston—not that the yellow pine
block pavement is the best paving to be had—but that it is the only thoroughly success-
ful and satisfactory pavement of modern
times. The experiences of the many cities
of the United States, Canada and Europe
that have tried this pavement all demon-
strate the truth of this saying. There is not
a dissenting vote where the block pavement
has been used ; that is, the yellow pine block
pavement.
The writer has recited previously the ex-

perience of Philadelphia, which sent a depu-
tation of citizens accompanied by an engi-
neer all over the world to decide what is

the best modern pavement, and the commis-
sion voted unanimously for creosoted yellow
pine blocks.
The United States government is conduct-

ing a wood block pavement experiment in
Minneapolis, as recently noted in The Chron-
icle, and their recent report on the yellow
pine blocks broke the world's paving records.
The report shows that the wear was en-
tirely smooth and uniform, that it amounted
to one-sixteenth of an inch after six years'
use under heavy traffic, which means that it

would take ninety-six years to wear off an
inch of this pavement, and that it would
wear smoothly, at that.
The best paved streets in America and

Europe are creosoted block pavements.
Houston is full of citizens who have ridden
on Michigan avenue in Chicago and com-
mented on that magnificently paved boule-
vard, and the chances are a hundred to one
they never dreamed they were riding over
a common Texas wood paving block. Others
who have enjoyed a spin on Fifth avenue,
New York, would probably be surprised to
know that it is paved with yellow pine.
And so on with a score of our large

cities. Their first-class pavements are yel-
low pine blocks.
They are sending from the North for mil-

lions upon millions of feet of yellow pine
for their main streets, and are praising these
pavements to the skies ; yet Houston, the
leading yellow pine block selling city of the
world, has never laid a foot of block pave-
ments, except the old round block pavements
without foundation, that were on eyesore for
years.
The lumbermen are going to urge their

fellow-citizens to pave Houston with "the
perfect pavement," and have streets to be

proud of. They are going to detail the value
of creosoted blocks set on a concrete founda-
tion and laid almost exactly like a brick
pavement They are going to indorse and
guarantee it, and when they have finished
their campaign the Houston people will have
had full opportunity to know the full value
of the yellow pine block.

Concrete Models of Farm Buildings.

At the recent Chicago Cement Show the
Chicago Portland Cement Company appro-
priately installed an exhibit consisting of no
less than thirty all-concrete models of farm
buildings and miscellaneous structures on the
farm, photograph of which is here repro-
duced. The visitor who inspected this ex-
hibit was quick to grasp the wonderful util-

ity of cement on the farm. It was an origi-

nal, convincing display.

Located on the main aisle of the Coliseum
Building, this exhibit occupied approximately
400 square feet. The idea was to exhibit
only such concrete work as could be success-
fully accomplished on the farm, and to dem-
onstrate it in the simplest manner possible.

Wall construction was shown by a reinforced
concrete wall of plain design, four feet high,
which enclosed part of the exhibit, a space

CONCRETE MODEL FARM BUILDINGS.

10x12 feet. Concrete urns cast from an ordi-

nary metal wash basin, such as is found in

every farm home, were placed at intervals

along the top of the wall, while a metal
cuspidor served as the mold for the base of

these urns. The use of concrete blocks was
shown in a wall 3% feet high which inter-

sected the exhibit, while the widely dis-

cussed concrete furniture, comprising two
tables, four chairs, one bench and two small

milking stools, was also exhibited at this

booth.

All of the models were built to the scale

of one inch to the foot, the residence as
shown in the picture being 22 inches wide,

36 inches deep and 28 inches high. It is a
two-story, seven-room structure ; was deco-

rated interiorly, completely furnished, tele-

phone equipment and other modern farm
conveniences, and electrically illuminated

throughout. Fronting the house was a long

stretch of concrete roadway, concrete curb,

sidewalk, stepping block, hitching post, and
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on the lawn was a concrete roller. To the

resldei I the fol-

lowing models, all in concrete, in the order

named : Cistern, well bouse and windmill,

0US6, smoke house. Ice housi

age and wagon shed, horse and hay

barn with watering trough adjoining, dairy,

barn with silo and elevated water tank.

circular watering trough and machinery base

olng, the concrete approach to the sec-

ond story of the barn being utilized as a

cellar, a concrete feeding floor with
manure pit extending between the cow barn

and the hog house, corn crib and granary ;

and lastly, a chicken house. The miscellane-

ous models include concrete steps, drain tile

and culvert.

Frank A. Caldwell, concrete contractor,

47 23 Halsted street, Chicago, built the en-

tire exhibit.

I In- Mulur lire Engine nl Vnesink, N. J.

The accompanying photograph show- a

very Interesting piece of motor fire appa-
ratus manufactured especially lor the vV

of Navesink, N. J. It is a special adaptation

of a heavy touring car chassis to fire service

and the combination was made at a very
reasonable expense to the village.

The car is a fifty to sixty horsepower
Thomas car with an overall length of sev-

enteen feet with a Goulds bronze fitted ro-

tary pump, manufactured by the Goulds Man-
ufacturing Co., 131 West Falls street, Sen-

eca Falls, N. Y. The weight of the apparatus
complete is 4,000 pounds. The cost complete

was only $2,800.

The pump runs at a speed of 350 revolu-

tions, supplying 350 to 400 gallons per min-
ute. It has 5-inch suction and 2% -Inch

discharge.

MOTOR FIRE ENGINE, NAVESINK. N. J.

The Kalamazoo Trench Braces.

The Kalamazoo Foundry & Machine Co.,

576 East Main street, Kalamazoo, Mich, make
a special line of trenching braces which em-
body features of construction of particular

merit. Among the types shown in their

descriptive leaflet are the regular forms of

trench braces, ranging in length when ex-

tended from one foot to four feet ten inches,

heavy braces from three feet to six feet six

inches, and ball and socket braces from one
foot to six feet eight inches.

The Kalamazoo timber brace fittings are
suitable for use in any width trench except

the narrowest. They are especially useful

in wide excavations. The screws are of stiff

steel, and the bracing of the caps in the

larger sizes make these braces most desirable

for heavy and severe service. Cutting thread

in cap makes these so that they may be
safely extended within twro inches of length

of thread on screw.

With a pressure of 140 pounds at the

hydrant the pump will throw a stream 100

feet and will throw a solid stream eighty-

five feet straight up through 750 feet of dis-

charge hose.

The "Perfect" Curb Box.

With the ordinary curb box, which has
remained standard through the developing

and perfecting of other water works equip-

ment, trouble is often experienced, due to

"freeze-ups" and the accumulation of dirt

about the service cock. The E. T. Valve

and Hydrant Company, 50 Church street,

New York City, has given its attention to

the bettering of the old standard, and the

"Perfect" curb box is the result.

As will be noted from an examination of

the accompanying photograph, the bottom
of the box is completely enclosed, so that it

is impossible for dirt or gravel to force up
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from beni ath and obsl rucl th< cock.

ppoii is pro> Ided upon \\ hich the

rests in such a manner thai ii la maintained
in its position.

The extension type shaft provides fur the

adjustment to different depths as needed,

and as all frost upheaval tends to raise the

lateral or bottom of the ordinary curb box,

the extension provision will allow for this

action and leave the service line undis-

turbed.

Style 1 is provided with a telescoping

valve rod which adjusts itself to correspond
to the adjusted length of the box. It fits

any style valve. This valve rod eliminates

STYLE I, "PERFECT" CURB BOX.
Showing adjustment allowed in length.

the long, solid wrench and renders removal
of the outside cover unnecessary. Style

2 is exactly the same as style 1, except
for the valve rod. A special inside cover is

furnished for style 2 that is locked in po-

sition or removed by a quarter turn of the

key, the same key being used for both
covers. When the inside cover is removed
the wrench may be lowered to the valve.

A division plate is placed immediately above
the valve, so that if the wrench should drop
it will not strike the valve. The plate is

provided with an opening corresponding to

the opening of the inside cover and to the

shape of the head of the wrench. Style

2 curb box can be changed to style 1 by
inserting the telescoping rod. The double
top is of advantage in case the upper cover

ii frequently doi i

in that event the lower cover still remains
to protect the box and exclude all dirt and
debris. This double cap, the practically
double-side casings and the enclosed bottom
make the box a good protection against
freezing.

The prices of the "Perfect" curb box are
somewhat higher than the ordinary box, but
the difference is not sufficiently great to cut
any figure as against added convenience and
elimination of possible consequental damage.

Road Exhibit at the Chicago Cement Show.

The Universal Portland Cement Company,
of Chicago and Pittsburgh, devoted the
larger part of its exhibition space at the
Fifth Annual Chicago Cement Show to a
display demonstrating the use of concrete
as a paving material.

The engineer found the exhibit both edu-
cational and interesting. The types of pave-
ment that were shown brought out the idea
that permanency in pavement is essential to

satisfactory country road construction, just

as it is to city street building. In the first

of the five booths a two-coat concrete pave-
ment was shown. This was composed of a
wearing surface of 1 part cement, iy2 parts
of a mixture of 3 parts %-in. to %-in. granito
and 2 parts granite screenings. The base
consisted of 1 part cement, 3 parts torpedo
sand and 5 parts limestone. The expansion
joints were protected by Baker steel plates.

In the second booth a brick wearing sur-

face was laid after the recommendation of

the National Paving Brick Manufacturers As-
sociation upon a standard concrete base, such
as should be used under all permananet pave-
ments. The base was composed of 1 part

cement, 3 parts torpedo sand and 6 parts

limestone.

In the third booth a concrete pavement
with a wearing surface of bitumen and
sand, such as is used at Ann Arbor, Mich.,

was laid upon a base composed of 1 part
cement, 2 parts torpedo sand and 4 parts

screened gravel.

The fourth booth was a representation of

a type of pavement that covers thirty-three

miles of road in Wayne county (Detroit),

Michigan. This single-coat concrete pave-
ment is composed of 1 part cement, 1%
parts torpedo sand and 3 parts screened

gravel. The expansion joints were placed

twenty-five feet apart and protected by
Baker steel plates. This exhibit proved es-

pecially attractive to engineers and highway
commissioners generally. The Wayne county
pavements have excited country-wide inter-

est among good roads men.
The fifth booth showed a pavement with

a wearing surface of 1 part cement, IY2

parts of a mixture of 3 parts %-in. to Ms -in.

gravel and 2 parts torpedo sand. The base

consisted of 1 part cement, 3 parts torpedo

sand and 5 parts gravel. The expansion



344 MUNICIPAL ENGINEERING

joints in this case were protected by
0-in. angle iron. The reinforcing

. ! uaed was No. 7 triangle mesh.

Concrete pavements with concrete wearing
surfaces may be laid at a cost of from $1.00

to $1.50 per yard varying with local condi-

tions, and upon the concrete base shown
various wearing surfaces may be laid which
will make the road structure permanent,
but which will increase the cost of con-

struction.

Steel Dump Cars In Street Excavation Work.

An example is shown in the accompanying
illustration of the efficiency of steel dump
cars for the economical handling of earth

and material for filling. The photograph was

tlcally all down hill, the greater part of a
3 per cent, grade, but for a short distance a
10 per cent, grade was encountered. Down
the 3 per cent, grade the cars were held in

check with a pole used as a brake, with a
heavyweight block on the end, and on the

10 per cent, grade, a hoist was used to raise

and lower the cars.

The portable railway and cars were built

by the Oronstein-Arthur Koppel company in

their works at Koppel, Pa.

All material was hauled by these Koppel
cars, and the work done at a cost of from 24

to 30 cents per cubic yard. This Included

every item of expense. This Is remarkably
low, and especially so when the distance of

the haul Is considered and the difficult

grades encountered.

STREET EXCAVATION IN NEWCASTLE, PA.

taken in New Castle, a town in Western
Pennsylvania, where a number of steep hills

provide difficulties in street construction.

In making a street extension in New
Castle, recently, 35,000 yards of earth had
to be hauled a distance of 3500 feet to make
a fill 40 ft. in depth, 50 feet wide at the top,

and 150 feet at the bottom. Running across

the bottom of the fill was a five foot con-

crete sewer 150 feet in length.

The big problem was the transportation of

the material to make the fill, but the con-

tractors, Wards and Golden Construction
company of New Castle, solved it quickly,

efficiently and economically, using a complete
portable railway, consisting of 3500 ft. of 24

gauge portable track with switches, and 15

Koppel "V" shaped steel dump cars, each
of 36 cu. ft. capacity. These were hauled by
horses.

And the haul of the loaded cars was prac-

Some Novel Features in Fireproof Construction.

BY W. H. RADCLIFFE.

The Vanderbilt Hotel, at Park avenue,
Thirty-third and Thirty-fourth streets, New
York City, shown in the accompanying photo-

graph, is the last word in fireproof hotel con-

struction.

If a fire should start in any part of this

building it would simply consume the inflam-

mable contents confined at the point of the

fire's origin. Owing to the fireproof, hollow-

drawn-steel and asbestos-filled construction of

the doors and all interior trimming, coupled

with the stone and metal construction of the

elevator shafts, doors and stairways, a fire

could not spread, because it could not eat

its way from room to room, or from floor

to floor. That this is an actual fact and
not a theofy was demonstrated by a fire that

started in the corridor on the third floor
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three days alter the official opening, and
which was controlled with ease.

Each guest chamber, or suite, is virtually

a building in itself, and although a fire may
start in a dozen of them at the same time
and on various floors, the safety of the hotel

is not affected.

The insulation of the garbage room and
of the servants' dining room presented an
unusually difficult problem. It had to be of

the highest efficiency, not so much on ac-

count of preventing fire, as to prevent the
heat from the boilers spreading and raising
the temperature in the room above.

Unlike most hotels, the servants' quar-
ters, instead of being on the top floor, are

Guided by t lie report of the United States

Geological Survey that 60 per cent, of the

fire danger to buildings comes from exterior

fires, unusual care was taken by the archi-

tects to insure an absolutely fireproof roofing

for the hotel. The entire top of the build-

ing was therefore covered with J-M asbestos

roofing. Over this a layer of vitrified tile

was laid. A pent house on the roof is also

covered with the same roofing.

Fireproof construction has been carefully

followed in the foyer and halls, which are

built largely of marble and Caen stone. The
lighting has been especially well handled in

the foyer, where J-M linolite electric lamps,

screened with attractive reflectors, give a

THE NEW FIRE-PROOF VANDERBILT HOTEL, NEW YORK CITY.

on the third floor. This innovation was
partly due to the top floor being considered

the most desirable in the building on ac-

count of the extensive view afforded to the

north, south and east. The Vanderbilt

apartments, comprising nine rooms, are lo-

cated on the top floor. The servants' quar-

ters being on the third floor allow this floor

to be used as a distribution center for the

electric cables running up through the build-

ing and all piping of mechanical equipment.
Thorough fireproof and soundproof insula-

tion in the form of J-M asbestos plaster is

used in the walls of the servants' rooms.

soft, pleasing effect, and amber frosted lamp
bulbs in brackets and cut-glass chandeliers
add to the attractiveness.

With the exception of the pictures, the

marble and some of the bronzes, which were
imported, the Vanderbilt Hotel represents
throughout the wrork of local manufacturers,
architects and builders. So far as the J-M
fireproof materials described in this article

are concerned, the H. W. Johns-Manville
Company, New York, was the manufacturer.
The Ajev Company was the general con-

tractor, and Warren & Wetmore were the

architects.
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Hedges oriMiii.ni;ii Standard* for

Btred Lighting.

Ornamental lighting, by reason of the
many different stiv. t plans, the variations
in height and kind of buildings, the width

.y and its relation to sidewalk and
parking area, lends itself to a display of

taste and originality in the choice of light-

ing standards. With a view to supplying de-
- to suit the different conditions, the

-Hedges Co., Chattanooga, Tenn.. have
a great number of patterns, some of which
are particularly deserving of mention.

The "Colonial" standard is characterized

by its broad, generous lines, extreme simpli-

city and dignity. It consists of a square
base and column but slightly more ornate

ports on its capital another short column
section which supports the center globe erect

and four pendant globes upon cross-arms of

consistently plain design.

The "Doric" standard, is similar as to

base and column but slightly more ornate

as regards the cross-arms, the four erect

side globes and the urn which supports the

center globe at a well proportioned distance

above the others. The length of the cross-

arms gives a distance between the side

lamps which is six inches greater than in the

ordinary type of standard. Its weight is

approximately 1300 pounds.

There are eight designs shown in the cir-

culars issued by the company, and they are

of such character as to allow of a wide
range of choice in selection.

Ironlte is shipped in metal cans containing
8, 25, 50 and 100 pounds, respectively. It may
be purchased by the consumer, and used ac-
cording to the instructions, or if preferred,
the work may be done by one of the con-
tracting companies. In the latter case, if

desired, the work will be guaranteed.

A Mineral Waterproofing.

Ironite, a product manufactured by the

Ironite company, 716 Oxford Bld'g., Chicago,

111., is a metallic waterproofing for all sorts

of cement products, brick, stone and other

porous substances. The material is in the

form of an exceedingly fine metallic powder
being strictly a mineral substance and hav-
ing no oil, paraffine, asphalt or other similar

substances in it.

In applying it, Ironite may be mixed with
water to about the consistency of ordinary

whitewash, and spread upon the desired sur-

face with a brush, or similiar method. The
water will carry the particles into any cavity

that moisture will penetrate. Its value as a
water-proofing is due to the fact that when
thus introduced into the voids of concrete,

brick work, etc., the particles oxidize, ex-

pand and form both a mechanical and a
chemical union with the concrete, and be-

come an inseparable part and parcel of same.
It cannot be removed except with strong

mechanical force, as "hammer and chisel
;"

and then only by taking a part of the con-

crete with it. Ironite can be applied either

to a wet or a dry surface, and to a structure

in course of erection, or to one many years
old. It may be applied either to the inside

or the outside of a structure, and against
waterpressure.

Beeenl Tests <>f Jolnttte. •

Thomas B. Stillman, chemical engineer,
connected with the Stevens Institute of Tech-
nology, Hoboken, N. J., and Edwin J. Fort
have recently completed tests of the proper-
ties of "Jointite," a pipe jointing compound
manufactured by the Marbleloid Co., 1328
Broadway, New York, N. Y. Mr. Still-

man's report was, briefly, as follows:

This compound has great adhesiveness and
pliability at normal temperatures and does
not lose these properties after being frozen
(10 degrees F.), and then thawed thirty

times. It is somewhat brittle at 20 degrees
F., but this is not a temperature existing

in your working conditions. It is water-proof
and it retains its elasticity underground.

It is a non-conductor of electricity and
should be a protection against electrolysis.

Mr. Fort's tests, made upon 6-inch and
12-inch pipe under hydrostatic pressure,

showed no leakage under twenty-five pounds
for ten minutes ; a slight percolation on one
6-inch section under thirty-five pounds for

ten minutes, and a slight one in only two
out of sixteen sections under forty-five pounds.
The highest pressure obtained without leak-

age was ninety pounds, while only thirty-

three pounds was required.

The Anti-Rust Paint.

Rust has always been the chief argument
propounded against steel structures. To com-
bat this rust or oxidation of the steel, struc-

tural shapes are painted in the fabricating

shops before being sent to the work, then
again immediately upon erection, and this

is followed in the case the metal is exposed
to the elements by repeated painting at very
short intervals.

A practical rust preventing paint has been
in use for a number of years and has met
with favor on this class of work. This
paint, Gardiner's anti-rust paint, has been
used by the United States Government for

the last twenty years on all its battleships.

Briefly, the important points of Gardiner's
anti-rust are as follows

:

It contains no linseed oil.

Linseed oil paint dries by oxidation, con-

sequently it is impossible to shut out the

oxygen from the steel by its use.

Gardiner's anti-rust is made from a base
that is a natural insulator. It thus affords

protection from electrolysis.

A special feature is that 'it is unaffected

by acids or alkali, consequently in cement or

concrete construction a coating of paint ap-

plied to the steel imbedded therein will fully
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protect it against these destructive agencies.

Robert W. Hunt & Co., engineers, of New
York City, comment upon a series of tests

which they made relative to Gardiner's anti-

rust paint

:

We hereby certify that in the light of a
series of tests to which specimens of paint
made by the Gardiner Paint Company of
New York City have just been exhaustively
subjected, we find said samples to be proof
against rust or corrosion, although each speci-
men was rigidly submitted to the action re-
spectively of sulphur dioxide, carbonic acid,
sulphuretted hydrogen and moist air. Fur-
ther, we are also prepared to certify to the
efficiency of the same paint in its resistance
to electrical assault, and this conviction is

born of another set of tests for electrical
resistance, sufficient of which are now so
far completed as to justify our belief that
an unusual measure of insulation attributes
are contained in the paint mixture in ques-
tion.

The paint is manufactured by the Gardiner
Paint Co., 15 William street, New York City,

and is sold throughout the west by Mans-
field A. Pakas Co., Minneapolis, Minn.

The Russell Sewage Disposal System.

The Russell Sewage Disposal Company,
which was located in Burlington, Iowa, for

a number of years, has removed to 607

Marquette building, Chicago, 111. The com-
pany manufactures a number of types of

plants for the disposal of sewage from
cities and towns, and from public build-

ings, school buildings and residences.

The disposal of sewage for cities, towns,
school houses, summer cottages and coun-
try homes where there is no sewer, has
been a problem for a number of years. C.

W. Russell has discovered, and received

patents and copyrights on a system that

will dispose of 99 per cent, of the sewage,
and discharge harmless water without odor.

The Russell system, all parts, is made of

the same material that sewer pipe is made
of, hard burned glazed clay. It is entire-

ly underground and may be placed in the

front yard, or in the cellar. There is no
opening to the top of the ground. It liquefies

the sewage and discharges a very small
amount of clear water which will seep
away by laying about 5 feet of 4-inch open
joint farm tile.

The first of the Russell sewage disposal

systems were installed in 1905. These are

still in use and more have been installed

in the same towns and cities. A diagram
of the system and an estimate of the cost

of installation in any individual case will

be sent upon application to the Russell
Sewage Disposal Company.

Trade Publications.

The Blaw Steel Centering Company, West-
inghouse Building, Pittsburg, Pa., offers

prizes for the best plans and specifications

for small concrete residences of $100, $75,

$50 and $25 respectively, the designs for

which must be in their hands by May the
15th, 1912.

The Koehring Machine Co., Milwaukee,
Wis., have a monthly publication, "The
Mixer," devoted to concrete and other mixers.
Among those described in the current issue

are the Koehring hot mixer, for road paving
materials, and some of their standard mixers.
A suitable specification for stucco has been

a much-mooted subject and when the metal
lath manufacturers of the United States as-

sociated themselves for the purpose of work-
ing out the problems of the metal lath in-

dustry, stucco construction was one of the
first things taken up. After over six months
of consulting with authorities and confer-

ring with architects, contractors and manu-
facturers, a typical specification to offer to

architects was finally decided upon and has
been issued by the Associated Metal Lath
Manufacturers, 812 Wick Building, Youngs-
town, O.

The National Concrete Co., 806 Traction
Building, Indianapolis, Ind., have a booklet

on the Luten truss, which, in addition to

giving examples of its use, has some inter-

esting and valuable data on the design of

highway bridges.

Charles J. Williamson, 702 Tenth street,

Washington, D. C, has issued a pamphlet
covering reinforced concrete patents, their

scope and the legal questions involved. Par-
ticular mention is made of the Turner "mush-
room" patents.

The March issue of the monthly publication

of the Universal Portland Cement Co., Chi-

cago, which is devoted to their dealers' in-

terests, contains some valuable advertising

data for the retail dealer. The March Bul-
letin of this company contains an interesting

description of factory made concrete curb-

ing, and descriptions of concrete pavements,
dwellings, factories and office buildings.

About fifteen attractive designs of orna-

mental lighting standards are shown in a

booklet on "Street Lighting" by the Daven-
port Machine & Foundry Co., Davenport, la.

The company manufactures structural iron

work and municipal castings.

The Lehigh, the monthly publication of the

Lehigh Portland Cement Co., Peoples Gas
Building, Chicago, 111., contains some matter
of interest to the sales force, the dealers,

the contractors and the engineers who use

Lehigh. A description of the Galveston

causeway is of particular interest to the en-

gineer.

The Arnold-Creager Co., New London, C,
have a catalog of brick machine molds, brick

barrows, sewer pipe barrows and trucks, clay

conveyors, dump cars, disintegrators and
other brick and tile manufacturing machinery.

The Chain Belt Co., Milwaukee, Wis., have
a monthly publication, known as "Chain

Belt," devoted to concrete construction in

general and mixers in particular. Among
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the matters treated in the February number
the Black Hawk concrete statue, a num-

• f concrete buildings shown by photo-

mi a method of figuring the quant-

ities of materials in a cubic yard of concrete

A cloth bound booklet has been issued by
the Metropolitan Paving Brick Co., Canton,

Ohio, for the convenience of contractors. It

comprises a number of tables of weights,

measures and in addition a number of pages
conveniently ruled for the recording of ab-

stracts of bids.

The National Bridge Co., Indianapolis, Ind.

have issued an illustrated leaflet setting

forth the decrees on the Luten patents.

The Kurtztown Foundry and Machine Co.,

116 N. Broad St., Philadelphia, Pa., have a
publication which will be issued occasionally

in the interest of education along the lines

of garbage disposal. The first issue of this

publication, "Garbage," contains a general

article on the proper disposal of refuse and
a description of the collection of New York
City's garbage. Irvin Bain is editor of the

publication.

The 1912 catalogue of the "Port Huron
Line," appears in the folder form and is very
complete as to detail. All machine parts are

illustrated and described and their very ex-

tensive line of road building machinery is

noted in the last portion of the catalog.

A copy may be obtained from the Port
Huron Engine and Thresher Co., Port Huron,
Mich.

The Wheeler Condenser and Engine Co.,

Carteret, N. J., have a handbook "Steam
Tables for Condenser Work." Three tables

are especially notable. No. 1 with vacuum
referred to a 30-inch barometer as the in-

dependent variable, No. 2 with temperature
as the independent variable, and No. 3 a
table of properties of steam above atmos-
pheric pressure, with gauge pressure as the

independent variable. None of these tables

have been published before and were calculat-

ed especially for this book. In the remainder
of the hand book the subject of vacuum
measurements and the correction of vacuum
gauge and barometer readings is discussed

at more or less length.

The February issue of the Universal Port-
land Cement Co., 72 W. Adams St. Chicago,
111., contains among other articles a discus-

sion of an unusual type of water storage
reservoir, a concrete block chimney, concrete
guard rails in New York state, and a num-
ber of examples of building construction.

Trade Notes.

ASPHALT.
The Shelby Downard Asphalt Co., owner

of natural asphalt mines at Ardmore, Okla-
homa, have contracted for a plant at Chanute,
Kas., for the purpose of refining Oklahoma
asphalts, the location being selected because
of its geographical center to the territory
of the company's activity. Paving cements
will be manufactured there for the use of

the company in its paving business, and for
to paving contractors generally. The

general offices of the company will remain
at Ardmore, Okla.

CEMENT.
The Sandusky Portland Cement Co., San-

dusky, O., has just received an order for
LOO.000 pounds of Medusa waterproofing for
use in the New York Dock Company's job
at Atlantic Basin, Brooklyn ; 5,000 barrels
Medusa wateproofed white Portland cement
for use in the Woolworth Building, New York
City; 25,000 barrels of Medusa gray cement
for use in the Central High School building,
Minneapolis, and 3,000 barrels of Medusa
white Portland cement for use in the same
building.

MACHINERY.
Hollywood, Cal.—Special : The Beesemyer

Contracting Co., 201 Cugue Bldg., desire prices
on one second-hand twenty-five-ton standard
revolving steam shovel.
Oak Park, 111.—Special : H. G. Goelitz,

general contractor, 4 51 North boulevard, de-
sires to purchase the following machinery,
either new or second-hand : One portable
asphalt plant on cars ; tools and complete
asphalt paving equipment ; two-wheel, seven-
ton roller ; six dump wagons lined with
asbestos and steel, and one street concrete
mixer.

Evansville, Ind. : Bedford & Nugent de-
sire to purchase an eight-ton second-hand
road roller.

Alliance, O.—Special: C. A. Childers, 113
Twelfth street, desires to purchase a small
size concrete mixer for sidewalk work, and
also steel sidewalk forms.

East Brady, Pa.—Special : Peter Meyer,
general contractor and acting city engineer,
desires information with a view to purchasing
a concrete tile machine.

Philadelphia, Pa. : Field, Baker & Under-
wood, Inc.. 718 Arcade Bldg., will purchase
reinforcing bars, buckets, contractors' sup-
plies, ditching machinery, dump wagons, ex-
cavating machinery, hoisting machinery, hose,
iron and steel pipe, shovels, wheelbarrows
and water-proofing.

Brooklyn, N. Y. : M. V. Woods, 371 Fulton
street, will purchase one one-third cubic yard
dredge.

Glens Falls, N. Y.—Special : The Match-
less Street Cleaner Company, of Glens Falls,
N. Y., sole manufacturers of the Matchless
sanitary horse sweeping machine and hand
cleaning machine, has reorganized and the
plant moved to Troy, N. Y. Albert E. Davis,
for many years sales manager of the Covert
Manufacturing Company, is the new president
and L. A. Jones secretary and treasurer of the
companv.
New York. N. Y. : The city of Huddersfield,

Yorkshire, England, has placed the order with
the London representative of the Ruggles-
Coles Engineering Co., 50 Church street. New
York, for two of their Class A-10 dryers for
drying sewage cake.
Wausau, Wis.: R. H. Brown, Unity, Wis.,

countv commissioner, desires to purchase road
rollers, graders and a complete stone chursh-
ing outfit.

MISCELLANEOUS.
Walter B. Snow, publicity engineer, 170

Summer street, Boston, has increased his
organization by the addition of Mr. Charles
L. Mulligan, late of the editorial staff of
the Brooklyn Standard Union, and for a
considerable period associated with the pub-
licity department of the Western Electric Co.

Vicente Saucedo, Assoc. M. Am. Soc. C. E.,

has resigned as chief engineer of the Mon-
terey Water Works and Sewer Co. and of
the Monterey Railway, Light and Power Co.,

and has opened offices for the general prac-
tice of engineering in the Banco Mercantile
Building, Monterey, N. L., Mexico.
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Practical Road Building.'

By John N. Edy. C. E., Highway Engineer, Billings, Mont.

Gravel Roads.

IT may be asked, "When shall a road
be graveled or macadamized?" This
is a difficult question to answer. The

worth or value of an improvement may
be measured in terms of decreased cost

of hauling, increased land values, better

social and educational advantages, etc.

The increase in land values will probably
make the improvement profitable, if the

land is at all productive and the present

road conditions are bad. In the Illinois

Highway Commission report for 1907,

A. N. Johnson, state highway engineer,

has estimated this value by arbitrarily

fixing a charge per mile per vehicle. As-

suming this charge at one cent, which is

certainly reasonable, and an average of

100 vehicles per day, it is shown that the

road would be worth $313 per mile per

year, excluding Sundays. Further assum-
ing the cost of maintaining the road at

$100 per mile per year, it is evident that

even with less traffic than assumed the

investment for such improvement would
be profitable. Any person, by estimating
what a trip is worth to him in cash, may
determine this matter for himself, remem-
bering, however, that only a portion of

the value of a good road can be measured
in dollars and cents.

Before taking up the methods of sur-

facing with gravel or broken stone, the

writer wishes again to call the attention

of supervisors to the advisability of in-

vestigating for relocation. A hard sur-

faced road wears excessively on steep

grades, and it is desirable that these

grades do not exceed 6 per cent. It is

usually economical to avoid the hill

rather than to reduce the grade by exca-

vation. In any event, no metal should
be placed on an old road without care-

fully considering this feature.

There is practically no difference be-

tween a well-built gravel and a macadam

road, except as to the materials used.

The proper methods of doing the work
are identical. It is true that crude ways
of placing the gravel are sometimes
adopted, but such methods are not so in-

expensive as they seem. A road surfaced
with crushed gravel is a macadam road,

and may, in fact, give better service than
were local crushed stone used in the
work. Gravel roads do not cost as much
as macadam, because usually less care is

exercised in selecting, preparing and plac-

ing the materials; and for this reason
they are not so serviceable. The con-

struction of any hard-surfaced road is the
same and includes:

1. Laying out the work, grading, etc.

Selecting the materials.

Preparing the subgrade.
Placing and compacting the mate-

2.

3.

4.

rials.

preliminary.

The work should always be laid out by
an engineer; that is, levels should be run
on the old roadbed, a suitable grade es-

tablished, culverts of proper size located,

etc. All excavation and grader work
must be staked out as previously noted.

Temporary culverts and bridges should

be removed and replaced by structures

of a permanent nature. It is not possible

to state just what the cost of engineering

and inspection should be, as this item

varies with the size of the job and local

conditions. It is essential, however, that

the work be carefully planned, staked

out and inspected. The supervisor may
be, and often is, the inspector, in which
case his time should be so charged.

As
SELECTING THE MATERIALS.

i general thing, bank gravel is

preferable to stream gravel, as it is likely

to bind better. This is probably more
noticeable when the material is to be

^Copyright by John X. Edy
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used without crushing; and we will as-

Bume for this consideration thai the

gravel is not to be crushed, if the mate-

rial in its natural state contains more
than 40 per rent, of sand, and it prob-

ably will, it should be screened, and the

sand applied separately in the proper
amount as a hinder. The gravel is placed

on the road in two courses, the largesl

stone used in the first course beinu three

inches. This foundation course need not

he screened, hut the large stones should

be removed by forking. The wearing
surface, or second course, consists of

stones varying in size from % inch to I
1

..

Inch, all sand having been removed, as

stated above. That gravel which stands

perpendicular in the bank is very satis-

factory for this type of road.

PREPARING THE SUBGRADE.

Particular attention must be given the

preparation of the subgrade before any
material is placed. It is not good prac-

tice, neither is it economical, to place

the gravel without forming earth shoul-

ders for its retention. The road must be

properly drained and sub-drains con-

structed where necessary. If the road-

way is low, and it is thought desirable

to raise the grade, the shoulders may be

formed by bringing the earth in from the

side ditches, using the grader for this

purpose. Otherwise, the earth in the

driveway may be excavated, leaving a

sort of wide, flat trench to receive the

stone, and using the excavated earth for

shoulders to hold it in place. Stakes for

this work are to be set as explained pre-

viously.

Inasmuch as it is necessary to have a

firm and solid foundation for the gravel,

it may be well not to disturb the old road-

bed, except to bring it to the proper

cross-section. The earth subgrade is given

a crown of one-half inch per foot. In

any case the earth must be made true to

grade and the surface thoroughly rolled.

All soft or spongy earth must be removed
and replaced by good, firm material

tamped into place. The width between
shoulders will be determined to suit the

conditions but should be not less than 8

feel for a single track, nor less than 14

feet for a double track road. No stone
should he placed on the subgrade until it

has been compacted. Pilling depressions
with stone is costly, and any thin place
in the surface is a point of weakness. If

the earth he dry, it should be sprinkled
before rolling.

In rolling the subgrade, if the earth is

seen to creep or crawl ahead of the
roller, a layer of straw or light brush
spread over the surface will often relieve

the difficulty, or a sprinkling of sand
may be found helpful. It might be neces-
sary to spread some gravel over the
earth which will roll into the subgrade
and add stability. These points are men-
tioned to bring out the necessity of hav-
ing a firm and compact subgrade. Be-
fore placing the gravel blind drains are
built at intervals along the road, extend-
ing through the shoulders into the side

ditch. These drains are 6 or 8 inches
wide, and may be placed at all low points
and every 100 or 150 feet in clay soils.

They are made by digging a trench from
the subgrade through the shoulder into

the side ditch and filling with coarse
gravel. This serves to keep the subgrade
dry by removing any water that may col-

lect in the subgrade during construction,
or percolate through the gravel surface.

PLACING.

The gravel is placed on the road in

two courses, ordinarily a little thicker in

the center than at the sides. The thick-

ness of metal required will vary with
conditions; but certain it is that many
hard-surfaced roads are too thick. There
can be little need fcr a surface deeper
than 8 inches at the center and 5 or 6

inches at the sides, which will be ade-

quate for most severe conditions of traffic.

Often, and perhaps in most cases, a total

depth of G inches at the center and 4

inches at the sides wr
ill give good service.

The following table shows the quantities

of loose material required per mile for

roadways of different widths and thick-

nesses:

GRAVEL AND MACADAM ROADS. LOOSE MATERIAL REQUIRED.
i Approximate.

)

Width of Thickness in Inches. Cubic Yards Mlaterial Screened
Binder

1
2 in. and

Metal. Loose Compact '2 in to 3 ins. under.

Feet. Center Side Center Side Pt:r lin. ft. Per mile Per mile.

8 10 10 8 8 0.25 1,320 330

9 10 10 8 8 0.28 1,480 370

15 10 7 8 5% 0.39 2,060 515

16 10 7 8 :,', 0.42 2,220 555

8 8 8 6 6 0.20 1,060 265

9 8 8 6 6 0.22 1,160 290

15 8 .->.. 6 4 0.32 1,690 425

16 8 5% 6 4 0.34 1,800 450
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Tin' writer believes thai quite often v

Feel of metal, with the remainder ol the

driveway made of sand elay, will give

sufficient i> good Bervice. Unless there is

B heavy traffic in both directions at the

same time, the community might make
its money go practically twice as far by

building Bingle, Instead of double, track

If the total thickness of gravel is to be
S inches and 5% inches, as shown in the

table, each course will be 5 inches thick

in the center and 3% inches thick at the

sides, loose measurement. The first or

foundation course is spread, using rakes
or potato hooks for the purpose. Small
blocks of wood of the proper size may be
placed on the subgrade to aid in securing
the correct thickness and a proper dis-

tribution of material. The gravel so

placed should be harrowed, reshaped,

sprinkled and thoroughly rolled. If the

sand has been removed from this course,

it will be applied at this time in the

proper amount as a binder, and the roll-

For the hinder sand will ordinarily be
used, as may also a mixture of sand and
clay, in which case the amount of clay

should not exceed 40 per cent, of the
amount of sand used. It must be noted
the binder is ineffective until water is

added; and, if this water is not added
during construction, the actual binding
will be postponed until the required mois-
ture is supplied by nature in the form of

rain. The amount of binder required
varies with the voids in the gravel, but
will probably average 30 per cent, of the

screened material. Spread the sand even-

ly over the surface by shoveling from the

wagon, or from piles along the road. If

dump wagons are used, it may be dis-

tributed in small piles on the gravel, and
the spreading completed w ith rakes. The
sand should be sprinkled and rolled into

the gravel, the rolling to continue until

no more binder will be taken up. If any
depressions appear they should be filled

with regular top-course stone, and not

^ ŵm

-

TYPICAL GRAVEL ROAD SECTION.

ftfyVft*^

ing continued until the gravel will take
up no more sand.
The second course of %-inch to liA-inch

material is spread on the road 5 inches
and 3 1

!' inches deep, as above, and har-

rowed. It is assumed that the sand has
been removed from this course. The
gravel is then partially compacted by roll-

ing and the binder of sand added.
At the time of the final rolling of the

gravel the earth shoulders shall be com-
pacted, and the entire surface left in a

smooth and uniformly good condition.

The completed surface shall have a slope
from the center to the sides of approxi-
mately three-fourths inch per foot, as

shown in the figure. A heavy macadam
roller should not be used on gravel : a
weight of five tons is sufficient. Useless
attempts have been made to roll un-
crushed gravel with a ten-ton roller. The
lighter roller gives good results.

with sand. Another method of applying
the binder is to place it on the unrolled
gravel, and mix the two by harrowing.
The whole mass is then sprinkled and
thoroughly rolled. Upon the completion
of the rolling, the surface may be covered
with a half-inch layer of sand and opened
to traffic.

Perhaps some road officials will con-

sider the above method too costly. The
cost of an improvement, however, is not
determined by the first outlay alone, but
by the life of the road, the expense of

maintenance, etc. Certainly the more
carefully the surface is constructed the

better service it will give, the longer it

will last and the less it will cost; not by
the mile, but by the year. If it is neces-

sary to avoid the expense of building the

shoulders, screening, sprinkling and roll-

ing the stone, it may be done with the

understanding that a less permanent and
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ry road will result. Further-
by the time the road is made really

le it will have cost as much as.

or more than, it would have If built as

outlined ab<

MAINTENANCE.

aducl the general maintenance by
means of the split log drag, removing
such large stones as may appear on the

Burface. Piles of raitable surfacing ma-
terial should be kept In a convenient lo-

cation for use when the road begins to
rut. By watching the roadway carefully,
and making the rejKiirs just before the.
are really needed, the mad may be kepi
Smooth and the result will be less ex-

pensive and more desirable. Before plac-

ing any repair gravel the old surface
should he loosened so as to enable the
materials to bond. When the road be-

gins to ravel and go to pieces, a little

Band sprinkled over the surface will usu-
ally result in Improved conditions.

The Testing of Wood Paving Blocks.

Hi I . Kleeberg, Chief Chemist, Department of Public Works, Manhattan Borough, New York City.

WOOD block pavements where the
conditions are suitable approach
the ideal, since such pavements

combine to a high degree durability,
smoothness, noiselessness under traffic,

resiliency, and. at the same time, are
easily maintained, easily cleaned, and are
therefore sanitary.
Of the above qualities, durability is the

most important. That the blocks should
be durable, demands, other things being
equal, that they shall have been properly
impregnated with a preserving material.

Without entering into the controversy
whether the impregnating material
should be a distilled creosote oil of light

gfiravity. a coal tar product of heavy
gravity, a water-gas tar product, or per-

chance, a paraffin residuum or an asphal-
tic oil, it appears to the writer there
ought to be no question that any material
which through volatilization or through
lixiviation becomes dissipated is a ma-
terial unsuitable to permanently preserve
pavement blocks.

All authorities are agreed that the
impregnating material shall have water-
proofing qualities. It is also assumed
that since in treating cross-ties, cross-

arms, poles and pilings, it is neces-
sary that the material shall have anti-

septic qualities, the same must be true
in treating blocks intended for pavement
purposes. There are, however, no figures

available as to how active the antiseptic

must be: that is. what its carbolic acid

co-efficient shall be in order to inhibit

parasitic growth. Fungi undoubtedly
show greater resistance to antiseptics
than bacteria. The latter, however, are
of no interest as far as wood blocks are
concerned, since as yet no wood destroy-
ing bacteria have been isolated, and, in

fact, bacteria are unable to penetrate into
solid wood and thus have little chance to

act on it, until, owing to the attacks of

fungi, it has reached the last stages of

destruction. It is admitted that if timber
be kept perfectly dry it will resist decay
for an indefinite period. The term dry
rot is a misnomer, for the fungus caus-
ing this decay, the Merulius lacrimans,
occurs only in damp timber, and thrives
in a damp atmosphere. Since decay is

dependent upon moisture, and since in

the process of manufacture the blocks are
sterilized as a pdeliminary step, it is

more important that the blocks should
be made permanently aseptic rather than
antiseptic; and an aseptic condition could
be maintained if it were possible to make
the blocks impervious to water. The
writer has seen an abundant fungus
growth, superficial it is true, on blocks
treated with an oil derived from coal tar,

and this has been observed both on blocks
stored in the open and on blocks tightly
enclosed in the hold of the vessel on
which the blocks were shipped, where, if

one would judge from the intense aro-

matic odor, the atmosphere was sur-

charged with antiseptics. If then a block
previously sterilized could be made abso-

lutely and permanently water-proof, with-
out injuring the wood fibres, such a block
would be the ideal pavement block, en-

tirely independent of the nature of the
water-proofing material, and considera-
tion of the antiseptic qualities of the im-
pregnating material would be of secon-
dary importance. In lieu of complete wa-
ter-proofing, a minimum water absorp-
tion requirements appears justified. This
is particularly true because the strength
of the timber is likewise maintained by
preventing or minimizing the absorption
of water. Most important, however, are
the facts (1) that such a requirement
eliminates expansion of the blocks with
the concomitant swelling and buckling of

the pavement, which when it occurs sub-

jects it to abrasion at points, which un-
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der normal conditions would be protect-
ed, and (2) minimizes if it docs not pre-
vein iho bleeding or the blocks.

The mofll important tost, therefore, to

which the blocks can be subjected after
thej nave been delivered to the lino of
work, is the amount of water which they
will absorb, and to George W. Tillson,
Consulting Engineer, Bureau of High-
ways. Borough, of Brooklyn, New York
City, is duo the credit for having sug-
gested incorporating this valuable test as
part of the specifications.

Engineers are frequently at a loss as
regards reliable information and unbiased
data in connection with this test, and as
regards the qualities which properly-
treated wood blocks shall possess. Many
erroneous statements are repeatedly made
relative to the influence of the tempera-
ture at which the blocks are maintained
during the preliminary heating to which
they are subjected in this test; relative
to the rapidity with which deterioration
takes place; relative to the influence of
the sun's rays and to weather conditions
in general; also, in regard to the method
of collecting the samples, whether these
be taken from the interior or exterior
of a pile; whether blocks, which have a

specific gravity greater than one or less

than one, are to be preferred, etc.; and
data concerning these points are presented
in the subjoined tables. It has also er-

roneously been claimed that the amount
of water absorbed depends simply upon
the condition of the original wood before
treatment, whether this was green or dry.
The writer has at present under observa-
tion several courses of blocks laid on one
of the main thoroughfares. Half of these
blocks were semi-green before treatment;
the others, dry. Both series contained ap-
proximately twenty pounds of oil per cubic
foot. The semi-green blocks, after treat-

ment, averaged ten pounds more in

weight per cubic foot than the dry blocks,
yet both series absorbed approximately 3

per cent, of water, proving that the con-
dition of the wood in the untreated blocks
is not the factor controlling the absorp-
tion of water.
The Borough of Manhattan, of the city

of New York, is practically the only city
whose specifications require that a water
absorption test be made on the blocks
after they have been delivered to the line

of work. The objection to this procedure
is a delay of forty-eight hours, the time
for making the test. The benefit derived,
however, far outweighs this objection.
Wood blocks of the modern type, con-

sisting of treated long-leaf yellow pine,
were first laid in the Borough of Man-
hattan in the year 1904. The specific re-

quirements, as regards the treated blocks,
demanded that these should show such
waterproofing qualities that, after being

dried in an open oven at a temperature of
L20 degrees P. lor a period of forty-elghl
hours, weighed, and then Immersed in
water for a period of forty-eight bonis
and reweighed, the gain in weight should
not be greater than 3 per cent. In 1906 the
specifications were revised, and the clause
relating to the testing of the treated blocks
stated that the blocks should be dried in
an open oven at a temperature of 120
degrees F. for a period of twenty-four
hours, weighed and then immersed in
water for a period of twenty-four hours,
the gain in weight not to be greater than
3 per cent. In 1907 the amount of water
which the blocks were allowed to absorb
was increased to 3% per cent., but the
temperature, time of preliminary heating
and time of immersion remained the
same. In 1908 the amount of water which
black gum blocks were allowed to absorb
was 4% per cent., the requirement for
long-leaf yellow pine remaining at 3%
per cent.; and no change being made as
regards time, heating and immersion.
Since 1908 no further change has been
made.
The specifications of the majority of

cities have no water-absorption require-
ment whatever. A number of cities have
such a requirement; but it is customary
for these to have the test made after
treatment at the plant, or within forty-
eight hours. To test blocks immediately
or soon after they have been removed
from the cylinders, when they are reeking
with oil and covered with a superficial
protecting film, is of no value whatever,
as it gives erroneous results. It is during
the first few weeks of the life of a block
that the greatest deterioration occurs as
regards water absorption. After this the
deterioration curve shows only a very
gradual rise. Blocks made under the ob-
servation of and tested by the writer at
the plant of the manufacturer shovM 100
per cent, increase in water absorption
when the same shipment was retested a-

few weeks later, on the line of work.
Shipments of blocks have repeatedly been
rejected on account of high water absorp-
tion which showed low water absorption,
according to the inspector's test at the
plant.

The specifications of the Borough of

Manhattan require that the timber from
which the blocks are cut shall be in-

spected by an inspector, appointed by the
borough president. Moreover, it is the
duty of this inspector to collect samples
of oil which it is intended to use in im-
pregnating blocks, which samples are
sent to New York for analysis; and treat-

ment is not begun until the quality of
the oil has been passed upon by the
laboratory of this borough. The specifica-

tions require that the oil should be a
stable, antiseptic, waterproofing oil of a
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definite specific gravity, both as regards
tiif oil itself and the fraction boiling be-

tween 255 and 315 degrees C.; and a typi-

cal analysis of the oil used in Impregnat-
ing .Manhattan Borough blocks ifl as fol-

i. C msist-

3.1

15 8 Solid
:'.:. Fluid

Semi-Fluid
g.4 Solid

Solid
is :

S4.0

Distil

To --, oC.
C

28! '

'

due
Total to P.15°C.

-'5°—
r. 1.1141

ivlty, original
oil. at ::S°C. 1.135

The specifications require, further, that
long-leaf yellow pine blocks shall con-
tain not less than twenty pounds of oil,

and that black sum blocks shall contain
not less than twenty-two pounds after
treatment.

It is a question whether anything is

gained by requiring a twenty-pound treat-
ment. Many blocks have been tested by
the writer which did not contain more
than fourteen to sixteen pounds of oil,

and yet had a high degree of resistance
to the absorption of water. A single block
from Paris, presumably a typical block,
was also tested, in which the amount of
oil injected was exceedingly small: yet
this block absorbed only 2.1 per cent, of
water and weighed 57.3 pounds per cubic
foot.

If the manufacturer can make his blocks
waterproof, or nearly so, by using less

than twenty pounds of oil, he should cer-

tainly be permitted to do so. Several
years ago the manufacturers, in order to

meet the water-absorption test, were
obliged to inject twenty-five or more
pounds of oil. Since that time improved
methods in the treatment have resulted in

reducing the amount of oil injected with-
out decreasing the resistance to water
absorption.
The following tests and experiments

were made on blocks delivered to the line

of work on regular contracts; and in no
case were these blocks specially treated
or selected. The timber, however, had
been carefully inspected at the plant, as
indicated above; and the oil was of a
proper quality. The method of making
the water-absorption test adopted by the
laboratory of the Borough of Manhattan
is to heat the blocks in a ventilated in-

cubator, equipped with a maximum and
minimum thermometer, to a temperature
of 100 degrees F. for twenty-four hours.
The blocks are then allowed to cool and
are weighed, then immersed in water of
a temperature of 70 degrees to 80 degrees
F. for twenty-four hours, removed, al-

lowed to drain for a few moments, dried

between blotting papers to remove super-
ficial water, and reweighed ai (nice. The
question has repeatedly arisen as to the
number of blocks which ought to be tested
in accepting <>r rejecting a Bhi] int. It

is obviously Impracticable to test each
individual block, although several years
ago in Brooklyn the entire shipment was
Immersed in water with satisfactory re-

sults, those blocks which sunk being ac-
I. pied; those which floated, rejected. We
knew, however that the fact, that the
block has a specific gravity greater than
one, is no assurance that such a block has
a high-grade resistance to the absorption
of water; or, conversely, that blocks
which float absorb water readily; any
more than that the weight of the block
is necessarily an indication of the amount
of oil it contains. We have tested ship-

ments which practically all floated, which,
nevertheless, contained the required twen-
ty pounds of oil, and met our water-ab-
sorption requirement. In the hundreds of

shipments of blocks tested, such ship-

ments consisting of from 1,000 to 12,000
square yards, it has been the writer's ex-

perience that twelve blocks collected from
the line of work, after the blocks have
been piled along the street, will give an
accurate indication of the quality of the
entire shipment. Of course, the same
care, judgment and fairness must be ex-

ercised in collecting these twelve blocks
as would be exercised in taking a sample
of coal from several carloads, a sample
of sand from a barge or a sample of ce-

ment from a bin. A municipality can well

afford to accept a shipment on a single

test of one dozen blocks properly col-

lected; and, if the contractor knows that
his shipment will be tested in this man-
ner, he will exercise the necessary care
to have his shipment treated uniformly,
which is entirely practicable.

The question will arise whether ship-

ments ought to be accepted, providing the
average of the test meets the water-ab-
sorption requirement, or whether each in-

dividual block must meet this require-

ment; or, again, would it be satisfactory

if from seventy-five to eighty-five blocks
passed the test? It may not be strictly

true that a wood block pavement is no
more durable than the weakest block
forming part of it; but the analogy to a
chain is close enough to condemn any
system of averaging. The block which
absorbs much water is the block which
expands; and this not only forces itself,

but its properly treated neighbor, out of

position. Therefore, such blocks should
be rigidly excluded. It will occur that
some blocks in a cylinder escape their

full share of treatment; but this percent-

age, with care, need be but very small,

so that it is no hardship on the manu-
facturer to insist that practically all the
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Mocks must pass the required water-ab-
sorption test.

Engineers are wont to place reliance on
tin" degree of penetration as determined
by the so-called hatchet test, that is, by
simply splitting the blocks and observing
the degree or depth of penetration. While
this test is of some value, it is a fact that
frequently the block which shows the
best penetration, as witness, a block con-
taining any considerable amount of sap
wood, gives the highest water-absorption
test. Such a block requires more oil than
its close-grained or pitchy neighbor, and
should not have been treated at the same
time or under the same conditions. This
is a matter which must be looked after

and corrected at the plant by proper in-

spection.

In the subjoined tables, Table No. 1

shows with what uniformity blocks of

proper quality meet the water-absorption
requirement.
Table No. 2 shows how even prolonged

preliminary exposure to heat caused but
slight deterioration in blocks of good
quality.

Table No. 3 shows that blocks of proper
quality can be exposed to summer or win-
ter weather conditions without serious de-

terioration.

Table No. 4 shows the influence of

dipping blocks in oil which did not meet
the requirements. If these blocks had
been cooled reasonably in oil during the
process of manufacture, this would have
been equivalent to dipping.

In testing wood blocks and the oil used
for impregnation, it may be of interest to

the manufacturer and to the chemist to

know the properties and nature of the
oil used; but to the municipality the only
questions of importance are, whether the
blocks are durable, whether they will re-

sist decay and show a minimum tendency
to bleed and to expand; and these points
are answered by the water-absorption
test, when carried out at the proper time.
Requirements as regards specific gravity,

solubility, coke residue, fractionating
tests, etc., are of relatively small im-

portance.
The question to be considered is,

whether it will be possible to obtain as
good a grade of long-leaf yellow pine at
a reasonable cost in the future as in the
past. If this is the case, and timber with
a minimum proportion of sap wood can be
procured, then a rigid water-absorption
test, rigidly enforced, will give positive
assurance of obtaining the best blocks for

pavement purposes; and whether or not
such blocks are obtained will depend en-

tirely upon the municipalities, and not
upon the manufacturers.

TABLE NO. 1.

Showing the Uniformity With Which
Blocks of Proper Quality Meet the

Water-Absorption Requirements. The
Shipment Consisted of 8,000 Square
Yards. Samples From Each •-"" Squan
Yards Tented.

Variety of wood, long-leaf yellow pine;
dimensions, approximately 4x8x3. Exact
measurement taken in each case in cal-

culating cnbic-foot weight. Thirty-five per
cent, of these blocks have a specific grav-
ity of less than one.

Laboratory
Test No.

Weight Per
Cubic Foot.

Water Absorption
Test. Per Cent

Pounds. Gain in Weight.

K-7801 63.1 3.2

K-7802 70.1 1.3

K-7803 64.5 1.6

K-7804 64.2 1.4

K-7807 60.5 1.4

K-7808 63.1 0.7

K-7809 64.8 1.4

K-7810 60.3 2.1

K-7842 62.9 2.0

K-7843 68.9 1.8

K-7844 70.8 1.6

K-7845 61.0 1.6

K-7846 63.1 1.2

K-7847 63.8 2.2

K-7848 62.7 2.6

K-7849 61.1 1.9

K-7888 63.6 1.0

K-7889 66.5 0.9

K-7890 51.8 2.6

K-7891 63.5 0.8

K-7892 59.2 1.4

K-7893 68.9 3.2

K-7894 62.1 1.6

K-7895 64.8 1.2

K-7896 65.1 1.6

K-7897 63.4 1.2

K-7898 65.6 1.1

K-7899 61.2 1.8

K-7900 56.2 3.2

K-7901 63.0 1.7

K-7902 64.0 2.1

K-7903 61.3 1.7

K-7904 65.4 2.1

K-7905 60.7 1.9

K-7908 63.9 1.0

K-7909 65.0 1.1

K-7910 61.6

TABLE NO. 2.

0.9

n flueace of Prolonged Preliminary Ex-
posure to Heating.

Variety of wood, long-leaf yellow pine;

dimensions, approximately 3^x8x3. Ex-
act measurement taken in each case in

calculating cubic-foot weight. Blocks
maintained at 100 degrees F. for seven
days before immersion.

Water Absorp-
tion Test, Gain
in Weight, Per

cent.

2.3

1.6

1.6

1.3

1.4

5.8

Weight per Loss in Weight
Cubic Foot after Heating,
Pounds Per cent.

66.9 5.8

64.2 4.9

61.1 3.5

70.7 2.6

63.6 5.5

57.3 5.4
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• per

indfl Per

12.2

10.8

maintained at 140 to 186 deg. F.

days before Immersion. During
this period the temperature fell below 160

Be above 160 d< greee i"

mparatively short period. A
number of these blocks were quite badly

warped and checked after this exposure.

Water Absorp-
tion Test, ' fail

in Weight, Per

1.3

1.9

2.5

2.4

2.8

Blocks from this same shipment, tested

under the usual twenty-four-hour prelimi-

nary heating, gave the following results:

"Water Absorp-
tion Test, Gain
in Weight, Per

cent.

1.0

3.3

0.9

1.7

1.9

1.1

Blocks first maintained at 100 degrees
F. for twenty-four hours and tested; al-

lowed to dry at room temperature for

three days, then maintained at 150 de-

grees to 160 degrees F. for seven days and
retested.

Block* i rposed /• tin elements from
!>• r I" .1 li'il.

Laboratoi v

Test No.

Weight per
i- .'lit

Pounds

- in Weight
after Heating,

Percent.

65.7 0.9

68.1 1.5

67.1 0.5

0.9

66.6 1.0

63.6 0.8

2 4 Sours 7 Davs ai : 150°

—

at 100°F. 160° F.
Water Loss in Water

Weight rp- Weight Absorp-
per Cubic tion Test, fhiring tion Test,
Foot lbs. Gain in this peri- Gain in

Weight, od, Per Weight
Per cent. cent. Per cent.

07.3 2.1 8.9 2.4

63.5 3.4 14.7 3.9

69.5 1.9 12.8 3.2

63.2 2.6 11.5 2.7

TABLE NO. 3.

Influence of Prolonged Exposure to Win-
and Bummer Weather Conditions.

The blocks were exposed first from No-
vember to April, in such a manner that
the sun, rain and snow had free play
around each individual block. They were
then subjected to the usual test. The
same blocks were then exposed from May
to November, as before, so that the sun
and rain could strike each individual
block. The blocks were occasionally
turned to expose different surfaces. Va-
riety of wood, long-leaf yellow pine:
dimensions, approximately 3%x8x3. Ex-
act measurement taken in each case in

calculating cubic-foot weight.

K-1292
K-1293
K-1294
K-1295
K-1296
K-1297

Laboratory
Test No.

K-1292
K-1293
K-1294
K-1295
K-1296
K-1297

Weight Per
Cubic Foot.
Pounds

Water
Test.

Weight

Absorption
( j;iin in

, Per Cent.

61.3 1.3

57.0 1.7

63.5 3.8

64.6 1.4

71.4 0.9

69.4 0.9

> tin elenu Vay to

October.

Weight Per
Cubic Foot.
Pounds.

Water
Test.

Weight

Absorption
Gain in

, Per Cent,

60.9 1.7

56.8 2.3

62.7 4.8

64.3 1.5

70.6 1.0

68.5 1.0

TABLE NO. 4.

Iiithn nee of Dipping Previously Treated
Blocks in Oil. First Series.

Laboratory
Test No.

K-9792
K-9793
K-9794
K-9795
K-9796
K-9797
K-9799
K-9800
K-9801
K-9803
K-9805
K-9809

Weight per
Cubic Foot.

Pounds.

54.2

69.7

70.4

65.6

62.7

67.3

55.6

72.4

65.8

65.8

70.6

51.5

Water Absorption Test-
Gain in Weight, percent.

Original Afterdip'ng
Blocks

3.9

4.6

3.7

4.4

6.2

4.2

4.6

3.4

6.0

4.3

5.2

4.4

& exposure

2.3

2.7

2.6

2.7

3.9

1.9

2.4

2.2

3.7

2.0

3.7

1.8

Variety of wood, long-leaf yellow pine;

dimensions, approximately 3 14x8x3. Ex-
act measurement taken in each case in

calculating cubic-foot weight. Blocks
which gave an average water absorption

of 4.6 per cent, were dipped in heavy oil,

then exposed for six weeks to the ele-

ments and retested under usual condi-

tions.

Second Series.

Laboratory
Test No.

K-4377
K-4378
K-4379
K-4380
K-4381
K-4382
K-4383
K-4384
K-4385
K-4386
K-4387
K-4388

Weight Per
Cubic Foot.
Pounds.

62.1

69.7

62.5

66.2

64.8

G7.0

71.0

71.9

68.2

75.2

G3.2

72.2

Water Absorption
Test—Gain in wt

Per Cent.

1.2

4.0

2.4

1.2

2.1

1.1

1.7

2.2

1.7

1.3

2.3

2.1
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Variety of wood, black gum; dimen-
sions, approximately 3M:x8x3. Exact
measurement taken in each case in cal-

culting cubic-foot weight. These series,

before being dipped, averaged 3.9 per cent,

water absorption; after dipping the blocks
were heated for twenty-four hours to 100

degrees F., then exposed for seven days
to the direct rays of the sun, in an ex-

ceptionally hot summer spell, during
which several short but severe rain

storms occurred. The blocks were then
placed in an incubator at 100 degrees for

twenty-four hours, and tested as usual.

The Monroe Street Bridge, Spokane, Wash.

THE Monroe street bridge, Spokane,
Wash., which is shown in the pho-
tograph here reproduced, is re-

markable for a number of features. It

has one of the largest monolithic con-
crete arches in the world; it was con-
structed in record time by the city and
under the day labor system, and it pos-
sesses a beauty of design seldom found
in the larger bridges.

In 1907 the plans for the proposed
bridge were prepared by Charles Mcln-
tyre, who was then city engineer, but
construction was started under direction
of City Engineer J. C. Ralston. The
structure which this bridge replaced was
a steel bridge, which became so weak-
ened under traffic that it was found nec-
essary to remove the street railway
tracks before the bridge was finally

abandoned. All the plans and drawings
were made in the city engineer's office,

and great credit is due to that depart-
ment for the choice and execution of the
design.

All the preliminary work upon the
bridge was done under direction of Mr.
Ralston, but owing to the fact that other
bridge work interfered, the actual con-
struction was not begun until Morton
Macartney became city engineer. Mr.
Macartney had been first assistant under
Mr. Ralston. Professor Wm. H. Burr,
instructor in civil engineering at Colum-
bia University, checked the plans before
construction work started.

The main arch of the bridge is of mon-
olithic concrete, 281 feet in length, and
the over-all length is 784 feet. A wood-
en trestle approach, shown at the right
of the photograph, will later be replaced
by an earth fill. With the trestle ap-
proach, the entire length is 965 feet.

The clear height above the water is

130 feet; the width over all is 68 feet,

carrying two 9-foot sidewalks and a 50-

foot roadway. The sidewalks are sup-
ported on cantilevers capable of sup-
porting a dead load of 500,000 pounds at
the center of the arch. The floor system
is of steel, incased in concrete. About
25,000 cubic yards of concrete were used
in the job.

The main arch is ,of the turn-ribbed
segmental style. The rise of the intra-

dos is 113 feet 9 inches, and the width
of the ribs at the crown 16 feet, flaring

to 19 feet 9 inches at the haunches. The
thickness at the crown is 6 feet 9 inches.

The smaller arches are constructed of

two segmental spans, 120 feet long, with
four ribs, each 6 feet wide by 3 feet 3

inches thick at the crown, and are con-

nected in pairs by a 6-inch soffit wall.

The spandrel and north arches are semi-
circular, with spans 17 to 17 feet 6 inch-

es, with spandrel columns 3 feet 6 inches
thick.

The roadway is handsomely finished

by a decorative railing and by archways
which are placed over the sidewalk on
both sides, at the two piers. These
arched stations are attached to the walls

of the stations on the sidewalk side, and
on the roadway sides are modeled con-

crete buffalo skulls. Ornamental light-

ing standards are placed along the road-

way on both sides, spaced 8 feet apart.

These poles support white ball globes
and tungsten lamps. The driveway is

paved with wood blocks treated with
carbolineum.
As was stated, the bridge was con-

structed under the day labor system.
Owing to the fact that the cost of labor

in all lines was greatly increased shortly

after the start of the job, the estimate
fell far short of the actual cost of the
bridge. The labor cost alone was $220,-

723, the greater part of which was paid
for carpenters upon the form work.
When the different classes of labor

raised their prices, the carpenters in-

creased theirs from $3.50 to $5, so that
some idea may be gained of the differ-

ence which was made between the esti-

mate and the cost, due to the increased
scale.

The preliminary construction was car-

ried on by means of aerial tramways,
and later a wooden trestle was construct-

ed. The collapse of this trestle, and the
consequent injury to a number of work-
men, led to the planning and construc-
tion of a steel false work, by means of

which the main arch was completed.
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The COSl Of this steel trestle \v;is about
$40,000, bul as it may be used in con-
structing future bridges, its price was
not a total loss, a unique feature of the
construction was the method adopted of
separately completing each segment in

the arches before putting them in place,
which is a departure from the customary

method of building the molds and then
filling in the concrete.
The net cost of the bridge, after cred-

its have been made for machinery and
supplies on hand, is $487,000, and the
gross cost was $535,000. The time of
construction, excluding delays, was
twenty-three months.

A Hot Water Meter.
By Dr. Robert Grimshaw, Dresden, Germany.

THE average water meter reminds
me of the darkey's sermon, which
he commenced by saying, "Dere am

two ways, breddren; er broad en narrer
way dat leads ter distraction en er nar-
rer en broad way dat leads ter perdic-
tion," to which the comment of one of
his hearers was, "Ef dat's de case, dis
nigger takes ter de woods!"
The particular reason why the average

water meter reminds me of this sermon
is that there are two principal kinds

—

one that, under higher pressure than or-

dinary, registers too much, and one that,

at low pressure, shows too little; so that
the only way to use them is to couple
one of each kind tandem, weigh or meas-
ure the water after it reaches the meter,
and not bother about the latter at all.

Some stick open with grit, and some
stick shut with soft dirt. The ones with
hard rubber disks bulge out when they
are used with warm water; the ones
with brass pistons wear and leak when
there is sand in the water. Altogether,
one is "between the devil and the deep
sea" in the matter. Of course, the dif-

ference of temperature of the water be-
tween summer and winter makes a dif-

ference in volume that is appreciable
when it comes to exact work. Be this as
it may, as a rule we rely on volume me-
ters. They are a good deal better than
guesswork.
One which is used in great quantities

in Germany is that here illustrated,

made by the Siemens & Halske Com-
pany, of Nonnendamm, near Berlin, and
is used for hot water. A hollow metal
disk, resting on a ball joint, is inclosed
in a housing, the form of which corre-
sponds to the peculiar oscillating move-
ment of the disk. The latter moves
about the spherical surfaces, and its

periphery or outer edge describes a
spherical curve corresponding to that of
the housing, always dividing into two
parts, an upper and a lower, the cham-
ber which this housing incloses. The in-

let and the outlet opening are beside

each other, but separated from each
other by the vertical partition wall tend-
ing towards the center of the disk cham-
ber, and which fits in a slot in the brass
disk, preventing the latter from turning
about its vertical axis and hindering the
water from passing through the meter
without oscillating the disk. Passing
through the disk chamber, the water has
prescribed for it a definite path, by
means of which it brings the disk into
oscillation, and the result is that with
each oscillation of the disk a quantity
of water flows from the disk chamber,
corresponding to its net volume. The

A HOT WATER METER.

result is in effect that of a piston pump
in which one to-and-fro movement of the
piston drives out an amount of fluid cor-
responding to the piston displacement.

Referring to the sectional view: The
water enters at (a) and passes through
a sieve (b) into the measuring chamber
proper (c). The movement of the disk
(d) is transmitted by the roller (f) and
the dog (e) to the wheelwork (h). The
measuring disk or oscillating piston is

guided by the cones (g) and (f), so that
there is always close contact between



3*: MUNICIPAL ENGINEERING

it and the walls of the chamber inclosing
it. Each revolution of the dog (e) cor-

responds to the full oscillation of the
disk. The water escapes by the open-
ing (o).

The reason why temperature changes
do not affect the readings is that all the
interior parts of the meter are equally

•d over by the water, so that there
is no unequal expansion. The slow
movement of the disk, of course, tends
to keep down wear. The bearings and
all other rubbing parts are of a special

anti-friction graphite compound, so that

oiling is unnecessary.

One peculiarity of this meter is that
it is reversible, measuring equally accu-
rately, whether the water flows in or out
of the so-called inlet opening. It is rec-

ommended, however, to attach the meter
under pressure, instead of under suction,
unless the latter amounts to about 6 feet

of water head. It will work up to 125
pounds pressure per square inch. The
moving parts are ready of access. To
clean it without disturbing the feed it

should be furnished with a by-pass.
The manufacturers arrange the meter

also for electric registry at a distance, in

connection with a clockwork and paper
drum.

Underground Electric Distribution,

By Wm. B. Ligon.

THE history and development of un-

derground systems of distribution,

while extending over a compara-
tively short period of time, is filled with
interesting changes, not only in methods
of construction, but also in materials
entering into the work. No attempt,
however, will be made here to cover the
many points involved, and the object of
this paper is to present a comparison
between the two more important types
of conduit on the market to-day, namely,
tile and fiber conduit, respectively.

The first underground system of dis-

tribution was undertaken in 1886, and
during the twenty-five years which have
elapsed many changes and improve-
ments have been made, and to-day sub-
way systems have come into general
favor because of the permanency of con-
struction, assurance against interruption
to the service and low maintenance and
depreciation charges. Aside from these
advantages, the streets and thorough-
fares are improved by the removal of

poles and wires, which detract greatly
from the general appearance of city and
country. The remedying of such condi-
tions heretofore has been slow, and, in

a measure, was due to the lack of suffi-

cient cost data in the hands of telephone,
telegraph, railroad and central station
officials. The appreciation, therefore, of
subway distribution to both community
and company has been slowly recog-
nized; and, as the advantages have be-

come better understood, the agitation
against aerial lines has turned into a
co-operative movement whereby the ben-
efits are well appreciated, resulting in

the rapid adoption of the subway distri-

bution of electrical currents wherever
possible.

Like everything else in the electrical
field, many improvements have been
made in conduit materials, as well as in

cables, to meet the more severe condi-
tions of service resulting in changes in

the types first employed. It may also be
interesting to name the conduits first

used, as follows:
1. The "Edison tube system," consist-

ing of iron pipe about 18 feet in length,
through which the cables were drawn
and the tubes filled with an insulating
compound.

2. "Troughing," constructed of planks
nailed together, in which the cables were
laid and protected by an insulating com-
pound, in the same manner as in the
Edison tube system.

3. "Cast iron multiple trough," which
was simply a substitute for the wood
troughing named above.

4. Wrought iron pipe inclosed in con-
crete.

5. "Pump log," made from soft wood,
machined out to the proper dimensions
and then creosoted.

6. Single and multiple duct tile,

formed from clay in 18-inch and 36-inch

lengths, respectively.
7. Fiber conduit, made from wood

pulp, in 54-inch and 60-inch lengths, and
indurated with a bituminous compound.
The introduction of high voltage cir-

cuits and their protection has had a
marked influence in eliminating the old-

er types of ducts. The disadvantages of

the older types are numerous, and, aside
from rendering little protection to the
cables, were expensive in first cost and
did not possess lasting qualities, thus
increasing the depreciation and mainte-
nance charges to an unreasonable de-

gree. The latest and most important de-
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velopment in the art is the introduction
of fiber conduit, which was brought
about as a result of the exacting condi-

tions of present practice and the neces-
sity of absolute protection of circuits

from the dangerous effects of electrolitic

action.

Multiple and single duct tile has been
in use for about twenty-five years, and
is manufactured from vitrified clay in

single duct, and multiples of two, three,

four and six ducts, in either round or

square bore. The ducts are laid end to

end, with dowel pins to hold in align-

ment, and usually surrounded with an
envelope of concrete about 3 inches in

thickness, as protection and reinforce-
ment to the entire structure. Joints are
staggered and wrapped with either bur-
lap or iron and cemented with mortar.

This material, if properly vitrified and
glazed, will last indefinitely; when free
from iron it possesses high insulating
properties, and costs less per duct foot,

f. o. b. factory, than any other conduit
on the market to-day. It also possesses

Table Showing Cost to Construct Single Duct Tile Conduit In Streets Paved with Granite,

or Equivalent Paving, Exclusive of Manholes.

Duct Sections. 1 2 3 4 6 8 12 16 20 25

Excavation, Refilling, Pav-
ing and Removing Sur-
plus Earth.

Concrete
Cost Tile Delivered

$ .259
.105
.054
.030
.005

.005

.010

.010

.036

.514

$ .353
.145
.108
.060
.010

.007

.010

.010

.053

.756

$ .494
.185
.162
.090
.015

.010

.010

.010

.073
1.049

$ .430
.192
.216
.120
.020

.012

.012

.010

.076
1.088

$ .536
.239
.324
.180
.030

.020

.020

.012

.102
1.463

$ .722
.287
.432
.240
.040

.025

.025

.015

.134
1.920

$ .788
.348
.648
.360

? 060

.030

.030

.018

.171
2.453

$ .858
.412
.864
.480
.080

.040

.040

.024

.210
3.008

$ .996
.474

1.080
.600
.100

.050

.050

.030

.253
3.633

$1,072
.540

1.350
Laying Tile .750
Cleaning Ducts .125
Water, Bridging and Shor-

ing. .062
Tool Repairs and Replace-
ment

Incidentals

.062

.037
Supervision, Inspection and

Time-Keeping .299
Total per Trench Foot 4.297

Table Showing Costs of Constructing Multiple Duct Tile Conduit in Streets Paved with Granite,

or Equivalent Paving, Exclusive of Manholes.

Duct Sections. 1 2 3 4 6 8 12 16 20

$ .230 $ .361 $ .546 $ .397 $ .559 $ .590 $ .637 $ .791 $ .867
.104 .131 .152 .160 .192 .243 .269 .333 .368
.053 .106 .159 .212 .318 .424 .636 .848 1.060
.030 .040 .060 .080 .120 .160 .240 .320 .400
.005 .010 .015 .020 .030 .040 .060 .080 .100

.005 .007 .010 .012 .020 .025 .030 .040 .050

.010 .010 .010 .012 .020 .025 .030 .040 .050

.010 .010 .010 .010 .012 .015 .018 .024 .030

.036 .052 .072 .072 .095 .114 .192 .247 .292

.483 .727 1.034 .975 1.366 1.636 2.112 2.723 3.217

24

Excavating, Refilling, Pav-
ing and Disposal of Dirt..

Concrete
Cost Tile Delivered
Laying Tile

Cleaning Ducts
Water, Bridging and Shor-

ing
Tool Repairs and Replace-
ment

Incidentals
Supervision, Inspection and

Time-Keeping.
Total per Trench Foot

$ .939
.384

1.272
.480
.120

.060

.060

.036

.339
3.690
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Table Showing Cost lo Construct Fibre Pipe Conduit in Streets Paved with. Granite, or

Equivalent Paving, Exclusive of Manholes.

Duct Sections. 1 2 3 4 5 8 12 16 20 25

Excavation, Refilling, Pav-
ing and Removing Sur-
plus Earth. $ .230

.090

.051

.010

.003

.005

.010

.010

.031

.440

$ .343
.126
.102
.020
.005

.007

.010

.010

.047

.670

$ .431
.163
.153
.030
.007

.010

.010

.010

.061

.875

i

$ .381$ .481
.175 .224
.204 .306
.040 .060
.010 .015

.012 .020

.012 .020

.010j .012

. 083 . 085

.907| 1.223
1

$ .601$ .655
.273 .344
.408 .612
.080 .120
.020, .030

.0251 .030

. 025 . 030

.015 1 .018

.101 .138
1.548 1.977

1

$ .716
.417
.816
.160
.040

.040

.040

.024

.169
2.422

$ .848
.490

1.020
.200
.050

.050

.050

.030

.205
2.943

$ .919

Concrete .572

Cost Fibre Pipe Delivered..

Living Fibre Pipe
1.275
.250

Proving Ducts. .062

Water, Bridging and Shor-
ing

Tool Repairs and Replace-

Incidentals
Supervision, Inspection and
Time-Keepine

Total per Trench Foot

.062

.062

.037

.243
3.482

great mechanical strength and shows an
average puncture test of 25.000 volts dry
and 21,000 volts after immersion in

water for 150 hours.
While the dielectric strength of tile

is very high, the insulation of a system
is greatly lowered in consequence of the
large number of joints to he closed with
cement or other moisture-absorbing ma-
terial, and instead of the entire system
testing out at 21,000 volts, it will be
found, when taking the joints into con-

sideration, an installation will rarely
show a dielectric strength greater than
5,000 volts, depending, however, on the
general characteristics of the earth sur-

rounding the ducts. In making the
joints in multiple duct tile, it is impos-
sible to prevent communication between
the ducts, and, due to this condition,

multiple duct affords the lowest protec-

tion to the cables, and the action of
electrolysis is more liable to occur than
in single duct installations.

The weight of 3 J --inch tile is approxi-
mately eight pounds per duct foot, and
the heavy weight, therefore, increases
the cost of freight, handling, carrying
and laying, and in propositions involving
the use of tile the question of breakage
is also an important item of considera-
tion, and may often amount to as much
as one-tenth of the total shipment.
Due to offsets, seams and roughness

at the joints, extreme care must be ex-

ercised in pulling through the cables, to

prevent abrasion to the sheath, and if

cables are not installed properly, short
circuits and cable troubles will be en-

countered. Few manufacturers of vitri-

fied clay recommend the. use of tile

bends in subway distribution, due to the
roughness of the interior, and it there-
fore becomes necessary to replace with
manholes or handholes. It has been
demonstrated by experience that the cost
of subway installation where tile is used
for conveying the cables is considerably
higher than the same installation with
the newer type of material, due to the
necessity of employing a higher class
of labor, and the large percentage of
duct which is furnished without true
ends, and with seams, offsets, blowholes
and improper glaze, and from these causes,
as well as others mentioned above, the
new class of material (fiber conduit) has
rapidly come into general favor.

Fiber conduit is the most recent addi-

tion in materials for subway distribu-

tion systems that has been developed to

meet the new conditions of service. It

has been in use about eight years, and
is formed in cylindrical shape from fiber

or wood pulp under pressure. The wood
pulp is thoroughly saturated with a bitu-

minous compound, and any vegetable
matter or bacteria which would tend to

promote decay is killed by the presence
of about 6 per cent, of creosote salts in

solution. There are at the present time
two types in general use, known as
straight joint and bell and spigot joint

conduit, made in four styles of joint to

meet the general conditions of service,

namely, socket (mortise and tenon)
joint, sleeve joint, drive joint and screw
joint, furnished in 1-inch, 1^-inch,
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2-inch, 2] inch. :: Inch, :'. ' • inch and '

inch sizes, it bus been shown thai fiber

conduit will stand an average puncture
test of 32,000 volts drj and 24,000 volts

after Immersion In water tor 200 hours.

In Hit- Introduction of this material on
the market there were objections to be
overcome, the tnosl serious being as to

the life compared with the older styles

of conduit which had been tried out, and
during the eight years of development
this point lias been one of greatest dis-

cussion and observation, resulting In nu-
merous laboratory and service tests.

Samples recently excavated from the
first installations show no deterioration,
either mechanically or electrically, and
while it is safe to say that fiber conduit
will last indefinitely, no one is in posi-
tion to tell whether impregnated fiber
will last for more than fifty years, and in

basing our calculations on the future,
the only thing to do is to cite cases
which are as similar as possible.

It is a well-known fact that objects
have been disinterred and found to be
wrapped in cloth saturated in asphalt,
evidently having been buried for hun-
dreds of years, the asphalt in the cloth
showing no deterioration except to have
gotten hard. Coal tar pitch and alleged
wool felt, which is usually a combina-
tion of old rags, wood pulp, straw refuse,
cotton and jute, was taken out of the
subway which was built by the New
York Central & Hudson River Railroad,
approximately thirty-five to forty years
ago, and found to be in perfect condi-
tion. However, there is no cause to won-
der at this performance, simply because
these bituminous substances preserve
this material indefinitely when oxygen
and the actinic rays of the sun are not
a factor and destroying agent, and this
is the case when a piece of conduit is

buried in the ground. Furthermore, the
creosote salts positively fumigate the
material and stop mold and rot. There
are roofs of buildings that have been
subjected to oxygen and the actinic rays
of the sun, made of bituminous com-
pounds similar to that which is used for
impregnating fiber conduit, that have
given good service for more than thirty
years. It is also a well-known fact that
railroad ties treated with an oil in which
creosote occurs in sufficient quantity are
immune to rot and decay, and their life

has not been determined, inasmuch as
ties are now in service that were treated
with carbolineum more than twenty-five
years ago, and carbolineum is nothing
more than creosote oil.

It has been found that about 90 per
cent, of all cable troubles are directly
traceable to some injury to the lead cas-
ing when being drawn into the duct, due
to the roughness of the walls, and the

cement which has Beeped through the
joint and formed cutting after
hardening. Cable troubles are also due
to high currents leaking tbrougb the
joints, as a result of impropei installa-
tion. These objections, however, are
eliminated by the use of fiber conduit,
due to the smooth interior and v

tight joints. The connection made with
fiber conduit is ideal, affording pei
alignment without the use of mandrels
or dowel pins, and not having to use ce-
ment, mortar or burlap at the joints.

It is also true that fiber conduit is im-
pervious to moisture, gases, acids or
other corrosive elements; thus water,
gas and stray currents cannot reach the
cable protected by this material. It is

known that a pressure of five volts will
destroy a water pipe or cable in about
nine years, and there are few railways,
light and power companies who have not
been troubled with electrolysis. In the
event of short circuit the wall
ately surrounding the arc may char, but
the fire will not spread.

In figuring on subway installations it

has been fully demonstrated by experi-
ence that on account of the lightness in
weight, large savings can be effected in
freight, trucking, excavating, handling,
laying, and the amount, of concrete nec-
essary. In shipping and handling fiber
conduit, breakage is practically nothing,
due to the great tensile strength of the
wall and the shock-resisting properties
of the material.
Samples of conduit which were placed

in an oven and the temperature greatly
raised show that at 135 degrees Pahr.
softening of the compound began, and
that at 205 degrees the compound be-
came very soft, but the mechanical
strength of the material was such that
the samples retained their shape, and
the effect was on the impregnating com-
pound only.

Fiber conduit has been known to with-
stand temperatures of 330 degrees satis-

factorily. However, in actual service,
the high temperatures named are not
likely to occur, as the cable insulation
would give way, and in giving these tem-
peratures it is to illustrate the heat-re-
sisting qualities of fiber conduit under
conditions other than normal.
The question of mechanical strength

of fiber or tile when laid in concrete is

of little importance, as the best concrete
to-day will stand a compression test of

about 3,000 pounds to the square inch,

which is ample to meet the most exact-
ing conditions of service.

The tables given herewith show the
costs of constructing the multiple duct
and the single duct tile conduit and the
fiber conduit in streets paved with gran-
ite or similar material.



Instructions to Ohio Inspectors on Road Construction.

FOLLOWING upon the reconstruc-
tion Of thf Ohio stale highway de-

partment, which took place last

fall, the commissioner has issued a very
comprehensive set of special instructions

to inspectors employed upon road con-
struction. The duties of the inspector
in relation to his work are clearly out-

lined and a set of general principles laid

down for his guidance.
The first portion of the instructions

set forth in a general way the duties of

the inspector. He is informed that, being
placed upon the work to keep the de-

partment informed as to the progress of

the job and the manner of its execution
and to call the attention of the con-
tractor to any infringement of the plans
or specifications, he is not authorized to

accept or approve any part of the work.
The inspector's duties are divided under
three heads, namely:

1. The inspection of methods used in

construction, including quality of work-
manship.

The inspection of both quality and
quantity of material used.

3. The keeping of a daily record of

the progress and condition of the work.
The inspector must report the progress
of each day's work, and at the end of the
week mail the reports of that week's
work to the office of the state highway
department. He must also keep a small
diary, in which he will jot down the
principal events of the day; also, the rec-

ord of the work done on each day as
given in his daily reports. This diary
will be of great value in settling contro-
versies, disputes, etc.

A thorough acquaintance w^ith the spec-
ifications of the job is required, and any
points of doubt are to be referred to the
engineer in charge.

Fairness in the inspection and tests

of materials is asked, but at the same
time the inspector is required to care-
fully examine all materials used and re-

ject those which do not comply with the
requirements
The inspector is the representative

upon the job of the resident engineer,
and he is required to accept the orders
of the resident engineer in all cases
where such orders do not conflict with
the specifications. In event of a differ-

ence of opinion on this point, the in-

spector is directed to stop work on the
portion under dispute and communicate
the matter to the department office.

Special rules are laid down for the
guidance of the inspector upon various

classes of road work, as an example of
which the following detailed instructions
on macadam and asphalt macadam are
taken:

In the construction of a macadam road
the points to be observed are:

1. The thorough consolidation and
specified crown of the sub-grade or earth
bed.

2. Cleanliness of the stone; it must be
free from clay and loam.

3. Size of the stone as given in the
specifications. Long, flakey pieces or
"tailings" must be excluded; they will

never compact, no matter how much they
are rolled.

4. An excessive quantity of binding
must not be used. The proportion should
be about equal to the voids in the broken
stone. By using a larger quantity than
this the amount of rolling is lessened,
but at the expense of durability.

The pieces of stone should be as near-
ly cubical as possible and be clean and
free from dust, dirt and screenings, for
the reason that it is impossible to pre-

vent the dust and screenings from being
deposited in bunches and producing weak
places in the road. All excess of dust
and screenings on the finished road is

to be avoided, as it ruts easily and pro-

duces a soft surface. The watering of

the finishing layer shall be thorough and
the watering and rolling continued until

water flushes over the whole surface and
the passage of the roller will bring moist-
ure to the partially dry surface, as in the
case of concrete when it is tamped. If

the material sticks to the roller it is

clear evidence that there is not sufficient

water being used.
No screenings shall be dumped on

either layer, but they should be deposit-

ed in piles on the shoulder or at one side
of the road. The material should be
evenly applied to the road with a spread-
ing motion of the shovel. It is also de-

sirable that there shall be no displace-

ment of the rolled stone before the
spreading of the screenings, but should
this occur the roller shall be brought to

use again immediately before the spread-
ing of screenings has begun. The caulks
of horseshoes and wheels of vehicles
driven over the surface of the rolled

stone will tend to loosen and displace
the stone, leaving pockets that will be
filled with screenings, making weak
spots in the road. The intention of the
specifications is that the stone shall be
closely packed together and held in place
until the interstices have been complete-
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ly filled with screenings. The rolling on
<;ich course should be continued until

the stones are brought firmly together
and do not move ahead of the roller or
when walked over. Any hollows or de-

pressions in either layer that develop
during the process of rolling shall be
filled with the same size of stone that

has been used in the layer and brought
to a true grade when rerolled.

Heavy loads of material will not be
permitted on the surface of an unfin-

ished road, nor after the finishing, until

the surface has completely dried.

The inspector must not permit mate-
rial of any kind to be placed upon the
sub-grade when it is in a soft or muddy
condition or when the ground is full or

frost. He must see that trenches are cut
that will thoroughly drain the sub-grade
during wet weather, and while construc-
tion is under way. After the road has
been completed there will be no neces-
sity for sub-drainage, as the finished sur-

face will act as a roof, completely shed-
ding water from the sub-grade.
The inspector should keep a record of

the depth of stone used on each course
on each 100-foot section.

Tar or asphalt binders should be ap-

plied only in warm, dry weather. The
conditions which should be particularly

observed by the inspector are as fol-

lows:
1. The stone for the upper course

should be clean and free from dust at

the time of applying the binder. If the
stone should be coated with dust or

other fine material, the binder would not
penetrate and would soon peel off, re-

sulting in a raveling of the surface.

2. The stone should be dry. Moisture
will prevent the proper penetration of

the binder.

3. The binder should be applied dur-

ing warm weather. Cold weather has a
tendency to chill and stiffen the binder
before it has had time to penetrate, and
unsatisfactory work will result.

The inspector should keep an exact
record of the number of barrels of tar or
asphalt binder that is used on each 100-

foot section of roadway, so that it may
be ascertained whether the contractor is

using the specified amount of material
per square yard of surface.

Upon all brick roads the inspector is

directed to procure samples of the brick
as delivered on the road and to send
twenty-four of these samples to the de-

partment for test. Further than this,

the specifications are given as a guide,
with no elaboration on their instructions.

The same is true of the instructions rel-

ative to curb work, preparation of the
foundation, and laying.

After the brick have been laid, the in-

spector is directed to carefully examine

them, to mark those to be removed with
an X and those to be turned with an 1.

and to see that the brick thus marked
are turned or replaced, as directed.
Cement grout filler only is mentioned

in the instructions, as the Ohio brick
road specifications all call for this class
of material to be used in filling. The
inspector is directed to see that the sand
is of the fineness desired, that it is thor-
oughly mixed with the cement before
water is added, and that it is mixed in

small quantities at a time. The first

pouring of grout is specified as being as
thin as water, and the second only as
thick as cream. A careful study of the
various conditions attendant upon the
grouting is recommended, as it is stated
that the application of the filler is the
most particular work on laying brick
pavement except the judging of the
brick. The final inspection of the work
is given to some member of the depart-
ment.
A number of specific "Don'ts" which

govern the general attitude of the in-

spector towards the contractor and the
public, and which are general in their

character, complete the instructions.

They are:

Don't under any circumstances make
any agreement with the contractor for

the furnishing of material, teams or la-

bor, nor derive any profit from anything
used in the construction of the road.

Don't quarrel with the contractor or
foreman. If possible, keep on good
terms with them, but at all times be firm

in holding them to the terms of the con-

tract.

Don't give orders to workmen. If

work is not being done properly, notify

the foreman or person in charge of the
work.
' Don't do work on the road. You are
paid to see that the work is done prop-

erly, not to do it yourself.

Don't accept favors from the con-

tractor or try to be a "good fellow."

Don't be intimidated or "bluffed" by
the contractor or any of his employes,
and report any or all threats, if any be
made.
Don't take orders or follow out sug-

gestions from the contractor or from out-

side parties concerning the manner of

doing work. Complaints and suggestions
by residents along the road may be con-

sidered and reported, but orders must be
followed as given by the department, and
plans and specifications carried out, un-

less written consent to a change is se-

cured from the department.

Don't let the contractor deposit stone

or other material within the lines of the

road at any point until after grading and
rolling has been properly completed.



The Southern Outfall of the Louisville, Ky.,

Sewerage System.

AMONG the very large sewers of

this country tlu> southern out-

fall of the new Louisville, Ky.,

rage system is of interest because
of the very peculiar conditions which
had to be met in the design and con-

struction of its outlet structure upon a
very steep and unstable bank of the Ohio
river. The details here presented are
drawn from the report of J. B. F. Breed,
chief engineer, and Harrison P. Eddy, of

Boston, consulting engineer.
It is worth while to point out, before

taking up the details of the outlet struc-

ture, that the question of hydraulic

grades that had to be settled involved
some nice judgment on the extent to

which it was necessary and possible to

build a system that should take care of

any storm flow, no matter how extreme
the conditions. The situation of Louis-

ville with regard to the extreme high-

water level in the Ohio river is such
that at this highest level it is nearly im-

possible to prevent a flooding of the sew-

erage system by the back-up of the

water from the river. In the case of the

outlet of the southern outfall, a hydrau-
lic grade was assumed from the top of

the sewer at the upper end of the drop
chamber to the surface of the water in

the river when at elevation 415. This
elevation is exceeded during freshets in

the winter, but only very rarely between
the 1st of May and the 1st of January.
In the month of June, for example, the

height of the water has exceeded this

elevation only twice in thirty-five years,

and on those occasions the river re-

mained above this elevation only for a
very short period of time.
Storms of great intensity are not fre-

quent in Louisville except during the

months of June, July and August, and
are very infrequent during the winter
months. The possibility of the occur-

rence of rainfalls of such high intensity

as to tax the capacity of the sewer, oc-

curring at a time when the river is above
elevation 415, appears to be very remote,
and for this reason it was believed to be
safe to base the design of the drop and
outlet structures upon the hydraulic
grade assumed. The outlet structure
will generally be submerged by water in

the river, and occasionally, at times of

extreme floods, the entire drop chamber,
and even the southern outfall itself, will

be submerged for its entire length. Had
this sewer been in existence it would
have been thus flooded on three occa-

sions—in 1883, 1884 and 1907. Obviously
it is impossible to provide for the ade-

quate drainage of the city during storms
of great severity occurring at a time
when the river is at an extreme flood

stage. All of the sewers of the city, as
well as Beargrass creek, will then be
flooded, due to the height of water in

the river alone, and a cloudburst occur-
ring at such a time must be construed
as an "act of Providence" for which the
city cannot provide.

The invert of the main sewer, where
it reaches the top of the river bank, is

at elevation 404.69, sea level datum.
From this point down the river bank
there is a drop chamber 93 feet long,

with its invert at the lower end, at eleva-

tion 370.48, making a slope rather steep-

er than one in three. From the lower
end of the drop chamber the outlet struc-

ture extends 56 feet into the river, with
an invert grade of 1 per cent. The
crown of the sewer at its outlet is at ele-

vation 378, and will be below the surface

of the water in the river at all times
after the proposed 9-foot stage is estab-

lished. Before that time there may be
occasions when the mouth of the sewer
will be partially exposed during periods

of extreme low water, although the river

is not likely to fall as low as the bottom
of the sewer. The maximum recorded
flood level of the river at this point is

about elevation 448, or 70 feet above the
crown at the mouth of the sewer.
There have been indications of a

strong tendency of the river bank to

move towards the river after the falling

of the water in the late spring or sum-
mer. The bank is composed largely of a
deposit of silt, which becomes saturated

when the river is high, and when wet it

is very heavy and has little stability.

Underlying the silt is a bed of coarse

sand and gravel, through which large

quantities of water are continually flow-

ing toward the river. The action of this

water at the surface of the gravel prob-

ably tends to assist the sliding action

of the silt above. In anticipation of any
such action and consequent effect upon
the sewer at its outlet, the foundation

was carried down to bedrock. For a
short distance, 15 feet, the rock was ex-

cavated for a depth of 4 or 5 feet and
the foundation carried to this depth,

thus forming a key to further guard
against any movement.
The drop chamber was built upon piles

to assist in resisting any possible move-
ment, as well as to support the structure

in case by any chance it should be un-

dermined by the action of the river.

These piles extend to the rock, where it
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was within 20 feet below the masonry,
and 20 feet into the ground farther up
the bank, in all cases penetrating a long
distance into the gravel underlying the
silt.

The outlet structure is 8 feet in width
and 8 feet high, having a semicircular
arch, vertical side walls, nearly 3 feet in

height, and a comparatively flat, but
curved, invert. At the end of this struc-
ture two wing walls were built, project-
ing out into the river, each making an
angle of 45 degrees with the axis of the
sewer. The drop chamber is provided
with arch, short side walls and invert
of the same dimensions as those of the
outlet structure. In the center of the
invert, however, there is a channel 3

feet wide and 2 feet 10 inches deep, the
bottom of which is lined with half-round
vitrified sewer pipe. This channel is pro-

vided for the dry-weather flow, which
will have a very high velocity. The vit-

rified pipe lining was used rather than
vitrified brick because of the absence of
longitudinal joints, at which sewer in-

verts on steep grades usually show the
greatest amount of erosion, and for its

great wearing qualities. The berm on
each side of this channel will make in-

spections of the structure practicable.

On account of the velocity which will be
obtained during the lower stages of the

river, both of these portions have been
lined with vitrified brick as high as the
top of the side walls.

The outlet structure was built within a
cofferdam constructed of "U. S." steel
sheet piling, 30 feet long, driven to rock.
When the excavation for the outlet
structure was complete, including a key
cut into the rock, concreting was begun
and continued night and day until it was
completed to the elevation of the invert,
thus forming a solid monolithic mass of
concrete to serve as an anchor for the
drop and outlet structures.

Some difficulty was experienced in

placing the concrete in the drop cham-
ber, on account of the steep slope—about
30 degrees—but this was overcome by
careful handling of a comparatively dry
mixture. To construct the pile founda-
tion 10-inch wrought iron pipes were
sunk and rested upon bedrock where
this was within 20 feet of sub-grade.
The inside core of earth was removed
by means of a sand bucket, after which
a small amount of concrete was placed
in the bottom as a seal to prevent the
upward flow of water. As sooh as
sealed the water standing above the con-
crete was pumped out and the pipes
filled with concrete, reinforced with
twisted rods.

The Contractors' Side of Road Building.

*

By D. L. Hough, United Engineering and Contracting Co., New York City.

THE writer has had the privilege to

work as a contractor under some
very able engineers, and has ful-

filled many contracts without a voice be-

ing raised, and completed the jobs with
the feeling that his company has been
treated with absolute fairness, and with
the acknowledgment on the part of the
principals that the work had been done
by this company (the lowest bidder)
well, honestly and without friction.

On the other hand, he has done consid-
erable work for concerns whose policy
seemed to be based upon the belief that,

if the contractor was not losing money,
there must be something wrong; that the
work was not being well done, or he was
not doing much; and has worked under
engineers whose desire to return full

value to their employers led them to be
a little unreasonable, without their abil-

ity to understand that that very attitude
was indirectly opposed to the interests of

their principals.

Taking up at first some general
thoughts, later to be applied to road
specifications in particular:
The principle of the contract is the

actual foundation of all social, business
and professional relations and economies.
The very essence of a contract is mu-

tuality; and the more this most important
principle of a contract is kept before our
minds, the more faithfully will the con-

tract be carried out and the less will be
the friction developed. If the mutuality
of a contract is kept always before us,

and it is understood that when a contract
is once signed the parties thereto have
equal rights thereunder, are on an equal
footing, and that there is nothing in con-

tractual relations that places the party
who pays with his money on a higher
plane than the party who pays with his

materials and services, or vice versa, and
if the engineer considers himself a non-
partisan arbitrator, there is nothing left

to be desired.

•From a paper before the American Association for Highway Improvement.
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The original contract was verbal, and
the original contracts were carried out al

the moment of their making;, whether it

was a matter of barter with the exchange
mmodities on the part of both par-

ties thereto, or a consideration tor a serv-

ile rendered.
\> time went on the mortality of the

human being and the frailty of the hu-

man memory required that a record be
made of a contract, whicb at present re-

quires that it be reduced to writing; but
e< n tract, written or otherwise, must

have in it at least the Implication of that

essential consideration, without which it

is no contract—the mutuality thereof

—

whether it be the price mark upon a tin

whistle or the elaborate agreements
drawn between two great institutions by
profound students of the law.

The less a contract has in it, provided
it covers the points at issue, the safer it

is for both parties. It would be a very
lent thing if all those who draw con-

tracts might realize that the more they

go into detail and the tighter they make
a contract in certain points, the weaker
it is with regard to those considerations

that may develop that are not covered in

detail. If a contract were drawn to lay

down one or two general principles as to

the relations to exist between the prin-

cipal and the contractor, and then state

that all matters that may arise are to be
adjudicated upon those principles: and
then if it could be understood that the

engineer, made the arbitrator under the

terms of the contract was actually as

such the agent of both the parties there-

to, most of the difficulties that arise and
the friction that develops would be elimi-

nated.
What are the circumstances that lead

to the drawing of a contract? An indi-

vidual or a group of men want something
manufactured or constructed that they
neither have the knowledge nor experi-

ncr the equipment to manufacture
or construct for themselves; they retain

an engineer chosen as an expert in such
ters; they outline to him what they

want: he studies the physical conditions,

if it be a matter of construction with
which we have most to do, draws a plan

ng forth the limits of the structure

and prepares a specification as to the

qualities of the materials, methods of

workmanship; and a contract is drawn
og forth the terms under which his

clients are willing to pay as the considera-

tion for the construction.

This is then submitted to contractors

for them to make their offers, and right

here develops one of the great disadvan-

tages of the present practice. Instead of

permitting the contractor to make sug-

gestions as to modifications of the plans

or qualities of materials or methods of

construction in advance, so thai he may
make a better pries or give better satis-

faction because of his experience and the
nature of his equipment, too often the
contractor will not be heard, and he must
make his proposal absolutely under the
terms of the plans and specifications; and
after signing the contract it is too late.

Discussion usually results in friction.

Ultimately the contractor is selected, a

contract is signed, sealed and delivered;
the principal appoints an engineer to look
after his interests during the construc-
tion ; and insofar as he lays out, directs

and inspects the character of materials
and workmanship, the engineer is prop-

erly the representative of the contractor;

but under the terms of those clauses
where he is made the arbitrator, inter-

preter and estimator, he is the repre-

sentative of both parties and should be
absolutely non-partisian.

The suggestion has often been made
that the engineer is in the employ of and
paid by the principal, and should, there-

fore, serve his interests first. This is not

the case. If he were employed by both
concerns, that is, if his fees were paid
partly by the principal and partly by the

contractor, that portion borne by the con-

tractor would be added to the contractor's

estimated cost and would be in the con-

tract price. If the principal prefers to

pay this portion of the engineer's salary-

direct, then the contractor leaves this sum
out of his costs.

The broader an engineer interprets a
contract the bigger he is, and if the rec-

ords of the big men in the engineering
profession are studied, it will be found
that those at the head of the profession

are those who have been the fairest in

the adjudication of contracts.

It has been frequently said, and the

writer has had it said to him, "You know,
of course, if you think I am unfair, you
have the right to appeal to the courts."

This, naturally, is true in connection with

every sort of contract, except those with
the government or the state. But what,

is the result? One must wait three or

four years for the case to come to trial,

then become the victim of the relative

cleverness of counsel and the lack of un-

derstanding or bias of the jury.

For this very reason an engineer ought
to be scrupulously fair to the contractor

and keep him out of the courts, rather

than a little unfair on the ground that he

wants the justification of the court's de-

cree before he gives up to the contractor

something for which he may fear criti-

cism. There is possibly some slight ex-

cuse for this in the cast of a public serv-

ant who is always the target for criti-

cism and investigation; but still there is
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;i little weakness present in even the pub-
lic servant when he does a wrong, no mat-
ter how slight, for the benefit of his per-
sonal security.

To turn to the contractor: There are
bad contractors as well as good contrac-
tors, and this is true of every trade and
profession. There are contractors of
whom it is said that as soon as they sign
a contract they look over it to find the
weak spots developed by the very pres-

ence of clauses that are too stringent,
who study where it may be beaten; and
it is the justification of most engineers
that admittedly unfair clauses are in-

cluded in contracts to protect them
against the unfair contractor, and if they
meet a fair contractor these will not be
enforced. If the average man sat in arbi-

tration upon a contract of this sort, the
evident unfairness of the contract should
cause him to be more careful in seeing
that fairness be done, even to a contrac-
tor of unfavorable reputation.
The writer has sometimes wondered

how much of the tradition that the old-

fashioned government and municipal con-
tractor was a rascal grew out of the fact
that the old-fashioned contractor was
usually not an educated engineer and had
to depend upon some man of alleged
training to make his estimate, and, find-

ing that he had been led into a ruinous
agreement, tried to pull through as best
he could.

But today contracting has become a
business in which organizations have
been built up of quite as high a character
as in any other line of industrial effort.

In recent years there have been brought
into its conduct integrity and intelli-

gence equal to that found in any other
line of activity. There are two reasons
for this:

First, the fact that our technical schools
are turning out each year such a vast
number of young men trained, not as
engineers, but prepared to receive the
training of engineers. These young men,
entering the field of engineering, soon
find the market for employment over-

supplied, and, securing a job, find the op-
portunity for advancement limited; while
anybody can take his chance at securing
a contract, and the alleged greater in-

dependence of the contractor appeals to

his ambition.
Second, the character of contract work

now offered is of a much higher grade
than the elementary work from which it

grew. It takes just as good a man act-

ing as managing engineer for the con-
tractor to carry out the work as it does
to design and lay out the work.
There must be two sides to a contract,

as is implied by the very definition of

the work, and the presence of and the

surveillance by the inspectors of the one
side are a benefit to the other. It is but
human nature for a contractor's foreman
when he has made a mistake to try to

hide it or to make the best of it. The
scrutiny of an inspector often prevents
the harm that might result to the con-
tractor because of the failure of that part
of the work where the error was made, or
its detection at a time when the expense
of replacement would be embarrassing.

It is almost the universal experience in
contracts that include deep, excavation
that the character of the excavated mate-
rial, not having been developed by previ-
ous work in the same locality, is found to
differ from that expected, no matter how
carefully exploration and investigation
may be made. The samples from a boring
in many cases cannot show the condition
of the soil as it exists in its original po-
sition.

The advantages of a clause under which
the unexpected conditions might be con-
sidered and a price arrived at by the rule
of three, based upon the price named for
the material as it was indicated, are so
evident that it is a surprise that such a
clause is so infrequently found.
There has appeared in recent contracts

drawn by lawyers of national reputation
a clause calling upon the contractor to
guarantee the efficiency and sufficiency
of the design. This clause could not have
been drawn by an engineer. The engi-
neer who would frame such a clause would
seemingly have a very poor opinion of his
own qualification and very little courage
as to his own convictions. Consider for
a moment a clause. The contractor is

called upon to make a bid to build some-
thing of a certain character, of certain
materials and in a certain way; no mat-
ter what the conditions that he meets
may be, no matter what the inefficiency

or the insufficiency of the original design,
he must make good without any change
in price, and he cannot have the work
unless he accepts this condition.

Could anything be more unfair? The
party of the one part goes on record that
he considers that his design is efficient

and sufficient. If he does not believe it,

the contract is dishonest. If he does be-

lieve it, then why should not the contrac-
tor who lacks the information and the
experience believe it; and, if things turn
out differently, why is not the contractee
as much mistaken as the contractor?
There is another clause that may well

be in every contract, particularly with
state and city governments, one that will

set forth that the contract is based upon
the prevailing rate of wages and the pre-

vailing hours of work at the time the con-

tract is signed. Then if those who con-

trol our destinies through the legislature
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find it advisable to limit the hours of

work or to pass legislation that shall

prevailing rate of wages, an
equivalent Ini hall be made in

Turning to the standard road specifica-

tions of the various statos. as Furnished

by Mr. Page, it is found that the work of

road building presents but few items.

The mere construction of a road is quite

elementary. Specifications may be made
so brief that there seems but little op-

portunity to discuss them, and the plant

required to construct a road is so simple
that it would seem to put road construc-

tion into the hands of any man who may
buy picks and shovels, a few carts and
a roller and sprinkler.

But as one studies a little more care-

fully one sees that it is not the actual

construction that presents the difficulties;

it is more a matter of organization and
transportation. There is so little work
in any one locality that proportionately

vast amounts of money may be lost by
momentary delays or the breaking up of

the organization by breaking up the se-

quence of the work, and in the securing

of materials the plant required instead of

being almost negligible as a percentage

of the total cost of the work may become
a very important percentage.
For this reason the engineer should be

most careful to point out the difficulties

to be encountered when he prepares his

schedule of information to be furnished
prospective bidders; and in this particu-

lar the writer finds the road specifica-

tions of none of the states adequate.
They should point out to contractors

what rock they are willing to use and
where it may be found; what sand they

are willing to use and where that may be

found, either along the line or within

accessible distance; the stations of the

railroads most accessible to the sources

of supply of material, and the highways
by which access may be given. Such in-

formation would result in lower prices

in many cases, and would prevent the

presentation of bids at too low a price

because of a lack of information, with
the result that the contractor fails, and
the work must be relet with the delay and
additional expense that must ensue.

The location of the highway should be

studied at every point from end to end,

and the desired treatment set forth in de-

tail: and there should be a general clause

outlining a basis for the adjustment of

prices to meet any conditions that may
reasonably develop.

Organization and uninterrupted pro-

cedure with the work is the most im-
portant consideration of all. Where the

contractor must produce his own mate-
rials and deliver them with his own facili-

ties, a road-building contract becomes

practically a manufacturing and trans-
portation proposition, and it talus an
unusual order of ability and much ver-

satility on the part of the contractor to

do good work.
Turning to the actual construction, the

writer finds in most of the specifications

but one item for excavation, and in this

is included the more or less immaterial
item of grubbing and clearing. The
specifications generally set forth that a
stump must be excavated to such a depth
as the engineer may direct, and the exca-

vation be filled with such material as the
engineer may approve. There should be
a separate item for this character of ex-

cavation. The amount of this work can-

not be determined in advance, nor can
the individual preference of the indi-

vidual engineer be known to all the bid-

ders. It is true, however, that within the

limits of the most exacting the cost of

this character of excavation is about the

same, shovelful for shovelful; but it is

very different from the general excava-

tion of the road in preparation for the

road metal, and as it may vary so wide-

ly, it would seem to be but fair to the

contractor to have this in a separate

item.
Then as to the material of backfill, the

engineer for his own protection and com-
fort should accurately describe the char-

acter of material he will require, and
should point out where it may be ob-

tained, unless he is willing to take the

material from the excavation.

It would be perhaps a benefit in secur-

ing proper prices and avoiding discussion

later, if a separate item were made for

the excavation for drains, foundations and
culverts. In some instances the speci-

fications call for a separate price upon
this, and this is particularly important
where it is left to the engineer to deter-

mine the width and depth of the drains

as the work progresses.

In the matter of borrow, appropriate

borrow pits should be located by the en-

gineer and their location pointed out to

the prospective bidders; and to insure

fair play between all bidders, the royal-

ties to be paid should be negotiated in

advance and the costs set forth in the

information given.

Rock excavation seems fairly treated,

but the information to bidders should

clearly set forth whether or not this rock

may be used in the road construction;

and if it is a question that can only be
determined as the work progresses, then

there should be two prices, one when
rock from the excavation may be used

and one when the excavation rock must
be spoiled and the road metal obtained

from special quarries.

The details of pipe, open drains, cul-
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verts and Bimilar Items seem to be suffi-

cientlj treated.
The real rlctions as to i he character of

labor and superintendence and the clean

ing up after completion are In everj case
usual ami reasonable.

There is one elemtn, however thai

ought to be gone into, either a

rate Item of the contrad setting fi

just what the limitations may be, or else

be outlined in the information given to

the bidders: namely, that wl road
passes through communities '.'here there

is control by special legislation or ordi-

nances, terms of these ordinances, or

at least their existence, be pointed out,

and in the latter case the contractor be

informed where he is to go to determine
what their effect may be upon the cost of

his work.
In none of the contracts is there au.\

provision made in the event of delay on
the part of the communities in the sale of

their bonds, or fcr other reasons not se-

curing the funds with which to pay the
contractor.

The only consideration given the con-

tractor by the contractee is his pay. The
terms of the pay are already set forth

and the times at which the contractor
may expect it.

It is only fair and reasonable that if

there is any delay in making payments
to the contractor he should be given
interest from and after the date at which
the payments are made due by the con-

tract.

As an alternative to this suggestion,
but a disadvantageous one to the contrac-

tor, would be his right to suspend work
until he received his pay, in which case
all reasonable costs during suspension
should be estimated to him by the engi-

neer. These should include not only the

actual maintenance cost of plant, mate-
rials and watchman but the cost of dis-

organization and reorganization. If these

cannot be determined by actual vouch-
ers, then it should be arranged that they
may be agreed upon, possibly by arbi-

tration.

There should be a clause covering de-

lays due to failure to secure right-of-way
or to injunctions imposed through no fault

of the contractor, and remuneration
should be arranged.

In road building the most important
general consideration is the sequence of

the work. This should be definitely set

forth in a clause of the specifications or

in the Information to bidders, so thai

the contractor may properly plan his job
and properly organize It The Ideal ar-

rangement is to start at strategic points

and proceed as an army marches, one
ess following the other at the right

Interval of distance, so that the opera-
ma\ be kept as close to each other

as possible for the tpervision,

ami so that any excess or deficiency of

materials may be corrected with the least

possible transportation cost.

Any interruption or modification ot

sequence of the work not in accord v iili

this ideal procedure should be pointed
out in advance, or a clause should be
drawn that will give the contractor a
reasonable return, perhaps in cost only

without profit, for unexpected interrup-

tions, either in time or sequence.
The contractor should not be made sub-

ject to the individual preference, and one
may perhaps say fancy, of the directing

engineer or some irrational property
holder along the route, without facilities

for his proper safe-guarding in unusual
costs.

It would seem valuable, also, to incor-

porate a clause which permitted substi-

tutions to be made if, during the prog-

ress of the work, these were found to be
of value.

If something different from that set

forth in the specifications is substituted

in the way of materials, the owner should
naturally have the benefit. If there is a

reduction in the cost of transportation

or otherwise, due to the ingenuity of the

contractor, it should go to him; and in

this way again the mutuality of the con-

tract would be fulfilled.

It may be said that the suggestions
which have been made are visionary,

and, to say the least, Utopian. The best

defense of them, however, may be seen

in the specifications that have recently

been drawn for the carrying out of one
of the two or three most important en-

terprises now under construction.

To close, I would urge upon the en-

gineers to draw their specifications so

that they are fair and reasonable, to al-

ways assume the attitude of a non-par-

tisan when arbitrating those classes

where they make themselves the .final

court of appeal; to try to consider that

the contractor is an honest man, and to

work with him on that basis until he
proves himself otherwise.



The Value of Pure Water.*
By Chas. B. Burdick, Hydraulic and Sanitary Engineer, Chicago, III.

IT is the object of this paper to pre-

sent to you briefly some observations
upon the value of a pure water. The

Bubject has been so ably bandied recently
by George C. Whipple, in his two books,
"The Value of Pure Water" and "Typhoid
Fever," that there is little to present in

the way of additional statistics, except
such as have been obtained in the last

four years since these works were pub-
lished. These data are being constantly
supplemented by the numerous statistics

of our health departments and sanitary
associations, all of whicb data are avail-

able to a large part of the membership
of this association. It is believed, how-
ever, that a brief review of these matters
to date will be of some value.
The term "pure water" is herein given

its usual significance, as understood by
those engaged in the supply of public
water. It must be healthful, clear, taste-

less, odorless, and reasonably soft, the
Importance of these requisites being,
roughly, in the order stated.

It is an impossible task to value a vital

necessity. Water is generally considered
to be worth its cost in any particular lo-

cality. The larger part of the thickly
populated area of this country is blessed
with an abundant rainfall, and local cir-

cumstances are such that supplies for all

purposes can be obtained for moderate
expenditures. With the spread in popu-
lation, regions are now being settled in

which the rainfall is less abundant, and
these newer communities are cheerfully
facing and making expenditures for
water that very greatly exceed the neces-
sities in the Eastern and Central States.
Upon the Pacific coast there is no dispute
as to the inherent value of a water right,
developed or undeveloped. Such values
are obvious to the California citizen.

According to the United States Census
Bureau for the year 1907, the investment
in public water supplies in cities of over
30,000 population amounted to $638,000,-

or $32,60 per capita. The approxi-
mate value of these properties was esti-

mated at $619,000,000, or $31.60 per cap-
ita. The annual operating expenses of
these 105 cities, with 19.6 millions of
population, supplying 1,010 billion gal-
lons per year, or 142 gallons per capita
daily, amounted to $29,000,000, including
taxes at 1 1-3 per cent, on the present
value. If we allow 5 per cent, on the
present worth as the value to the people
of the money invested, and 2 per cent, to
cover depreciation, the cost of this water

will average $71.50 per million gallons,
or $3.68 per capita per year.
To the figures named must be added

the cost of the improvements on the
premises of the consumer, aggregating a
very considerable figure, and probably
bringing the average cost of water up to

$100 per million, or $5 per capita.

These figures include all supplies, good
and bad, and probably represent, roughly,
the average cost of water as it is supplied
to-day.

It is the sentiment of the best people
in this country to place the value of hu-
man life above price, and the public is

constantly making expenditures to pro-

mote safety, under circumstances where
it would be difficult or impossible to show
a direct and certain monetary return.
Such is not the case with water. Very
conservative estimates show that where
a pure supply replaces one that is pol-

luted, the monetary return to the com-
munity is tremendously in excess of the
expenditures necessary to bring about the
improvement.

It is well known that, where a public
water supply is turbid, or otherwise ob-

jectionable to sight or smell, large ex-

penditures are made by citizens, able to

afford it, for bottled waters. Estimates
are presented by Whipple which seem to

indicate that these expenditures are suf-

ficient in many cases to purify the entire

public supply. The expenditures for a
suitable table water are doubtless consid-

erably augmented under circumstances
where the supply is publicly believed to

be unhealthful, but it is probable that
the expenditures for table waters are
most largely brought about by the bad
appearance of the public water supply
covered by the requisites of clearness,

taste and odor.

Hardness of water, in the popular
mind, is a very general term, the signifi-

cance of which varies largely with the

locality. The Eastern waters generally

are very soft, compared to the waters
of the Middle West, and the latter are
soft, compared to waters of the Western
plateau country generally. For drinking
purposes most people become quickly ac-

climated to a hardness of 200 parts per
million, and many drinking waters con-

siderably higher in hardness are highly
prized. The ground waters, as a general
rule, run about the same in hardness as

the low water flow of the rivers, but av-

erage possibly 50 per cent, higher. There
are in the Middle West many beautiful

•From a paper before the Indiana Sanitary and Water Supply Association.
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ground waters whose hardness runs Into
very high figures.

As the eitus develop, the needs of a
soft water in the household and the fac-

tory are better appreciated, and while
water softening has been practiced in the
industries for a considerable time, it is

only recently thai the municipalities have
turned their attention in this direction,

and only a very few municipal plants
have been built. The financial benefit of

a soft water in the household is not diffi-

cult to estimate. Experiments and fig-

ures by Whipple on the basis of one gal-

lon per capita used for purposes requir-
ing soap, with soap at 5 cents a pound,
indicate a value of $10 per million gal-

lons for each 100 parts per million reduc-
tion in hardness. There are other house-
hold economies brought about by soft

water, such as the maintenance of plumb-
ing and heating systems, the saving in
the wear of clothing in washing, and in

manufacturing cities very considerable
economies in steam plants and the me-
chanical arts in which water is used.
There seems to be no doubt but that the
large majority of the water supplied in

the Middle West could be softened with
great profit.

As water softening is practiced to-day
it is practicable to so construct the mu-
nicipal filtration plant that the water
may be softened without material addi-
tion to the plant investment. In such
plants, therefore, the question of soften-

ing is an operating question, and in

places where the waters are excessively
hard at certain periods of the year only,

it is practicable to incur the rather high
operating costs only at such times as the
softening appears to be of financial ben-
efit.

At Columbus, O., for the year 1910, the
operating cost of the filtration and soft-

ening plant is stated as $19.42 per million
gallons, of which probably $12 to $15
represents the cost of softening. This
plant reduced the incrustants from 111 to

35, an average reduction of 76 parts per
million, and the total hardness from 270
to 85, a reduction of 185 parts per mil-

lion. Where alkalinity or temporary
hardness only is reduced the cost is much
less. Thus, at New Orleans, for the year
1910, the alkalinity was reduced from 99
to 39 parts per million, with a total op-

erating cost for filtration and softening
of $6.60 per million.

It is from the standpoint of health that
pure water brings its largest financial re-

turn.

The most important of the water-
borne diseases are Asiatic cholera and
typhoid fever. The former has been prac-
tically eradicated in the most enlightened
communities. Great strides have been
made in the reduction of the typhoid

death rat.-, but this disease is still prev-
alent throughout all civilized communi-
ties, ami very much remains to be done
in America. .M. O. Leighton estimates
the average value per life taken by ty-

phoid at $4,6?,.".. Five thousand dollars is

very commonly considered to be the value
of a life. There are from ten to twenty
cases of typhoid for each death. It is

very difficult to estimate the cost per
case, but statistics available seem to in-

dicate actual expenditures of about $2,200
for each death.
Mr. Allen Hazen has presented figures

on five cities where purification works
have been introduced that appear to in-

dicate that for each typhoid death saved,
three additional lives have been saved
from other causes. The pure water has
evidently a very beneficial effect upon
diseases diarrhoea! in nature, and prob-
ably' also engenders an increased vitality

that assists in the resistance to other
diseases not water-borne.

After considering all these figures,

Whipple concludes that $10,000 per ty-

phoid death saved is a conservative esti-

mate of the saving secured through the
purification of a polluted supply. Upon
this basis a saving of 10 per 100,000 liv-

ing is equivalent to $1 per capita per an-
num (a convenient figure for estimating
purposes), and he estimates the value of

the purified water at $9.50 per capita per
annum at Lawrence, Mass., $4.75 at Al-

bany, N. Y., $3.80 at Binghamton, X. Y.,

and $4.75 at Watertown, N. Y.

The filtration works at Cincinnati,
placed in operation in 1907, have appar-
ently been effective in reducing the ty-

phoid death rate per 100,000 from 80, 41
and 71, during the three years preced-
ing the starting of the works, to 18, 13
and 6 for the three years following—an
average reduction of 52, equivalent to

$5.20 per capita. This, on the basis of

the present population of 364,000, is

equivalent to 1.9 million dollars per an-
num, which is 6 per cent, on $31,000,000.

The filter plant and reservoirs cost about
$1,750,000.

At Columbus, O., the saving based on
two years following, compared with three
years preceding the beginning of filtra-

tion operations, has been about 34 ty-

phoid deaths per 100,000, worth to the
citizens of Columbus $3.40 per capita, or

$616,000 per annum. This is 6 per cent,

upon 10.6 million dollars. The filtration

works are reported to have cost about
half a million dollars. Other statistics

are available that show savings of from
$3 to $7 per capita per annum through
the benefit of pure water upon health.

The cost of filtration has been very
generally estimated at $10 per million
gallons of water filtered, including opera-'

tion and fixed charges. In mechanical
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filtration the operating run from
to $7 per million, with fixed

charges, Including basins, of very nearly

the Bame range, The writer has the fig-

ures upon about a dozen modern plants,

large and small, that run from $15,000 to

K) per million gallons of filter ca-

. including basins. The average is

• 117,500. Allowing 7 per cent, for

fixed charges, the above figures of cost

and operating cost produce annual
charges of from $7 to $14, with $10 as a
mean.

This figure corresponds fairly well

with estimates upon slow sand filtration

plants, in which the principal item of

lies in the fixed charges. They also

handle waters materially different from
the turbid waters handled by many of

our Western mechanical filtration plants.

At $10 per million gallons, and a con-

sumption of 100 gallons per capita, the

total cost of filtration is 36% cents per
inhabitant per year, and at 150 gallons

per capita, which is nearer the average

consumption for cities using river waters,
55 cents per capita per year.

Assuming the cost at '>'> cents and the
value of a life at $10,000, including inci-

dental losses, a saving of 5% lives per
hundred thousand will balance the cost

of filtration. A reduction in the death
of eleven will show a return double

the net cost, and in all of the cities

whose death rates have been cited above
the Indicated net return amounts to from
six to twenty times the yearly cost of

purification, including fixed charges.
Viewed as a business proposition, it

can be conservatively stated that where
a polluted water is effectively filtered, the
net return in lives saved, after deducting
operation costs and depreciation, will

amount to from 50 to 200 per cent, per
annum upon the investment in filtration

works.
In the light of these figures, is there

any better municipal investment than
pure wrater?

Economy of Circular Reinforced Concrete Reservoirs.

*

By Alexander Potter, Consulting Engineer, New York City.

THE economy in constructing water
works service reservoirs, circular

in shape, is not appreciated as

fully as it should be. The circular shape
for small reservoirs is not only the safest

type of construction from a structural

standpoint, but permits also a mere
nomical use of the structural materials.

Among the many, and unfortunately only
too frequent, failures in reinforced con-

crete construction, it is rare to note fail-

ures of circular reinforced concrete tanks,

other than those of badly leaking tanks,

due either to poor workmanship, poor de-

or both.

One of the greatest advantages pos-

sessed by the circular section, and not
possessed by any ether, is the ability to

increase economically the capacity by
simply increasing its depth. This is of

great importance in the design of water
wcrks improvements. It enables the de-

signer to keep down the first cost of con-

ion by building a reservoir of a size

sufficient for the immediate needs. As
the water consumption increases, it is

possible to increase economically the
capacity, and at the same time raise the

water level to counteract' the increasing
frictional losses in the distribution sys-

tem.
The design of a circular reinforced

concrete reservoir appears to be so very

simple that the inexperienced designer
is apt to create a structure of larger

diameter than the application of the sim-

ple formula of tank design would seem
to warrant. To him there appears to be
no ostensible reason why a structure
twice the size of one already built should
not offer every evidence of strength and
stability if designed in accordance with
the formula for ring tension—a very
misleading deduction. The secondary
stresses, which in small structures are

insignificant and consequently deemed of

too little importance to have attention

called to them, increase rapidly with the

size of the structure, and only too often

limit the size to which -any particular

type of construction can be adopted. In

a circular reinforced concrete tank, the

writer has in mind the varying tension

from point to point in the steel rein-

forcement, due to the difficulty of obtain-

ing a true circle in the field. In a small
tank this is not so serious, as its effect

upon the resultant stresses in the steel re-

inforcement is slight. To make this point

clear, some computations have been made
by the writer based on the assumption
that in the construction of this type,

even with the best of care taken in the

field, a variation of a half inchin the

middle ordinate of a 10-foot chord is

likely to occur.

•From a paper before the New England Water Works Association.
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Radius of

Tank.

25 ft.

50 ft.

100 ft.

200 ft.

Variation in Radius Ranfie of Tension in

of Curvature due to
Steel Reinforce-

... i i
• mint.

a variation of in. A , . , .. t
in middle ordinate &Mnnnih. «£
ofalO-ft. chord.

»ion. 14,000 Lba. per
mi in.

Lbs. Lbs.

23.0— 27.2 12,850—16,200
42.8— 60.1 11,950—19,100
74.9—150.5 5,910—21,100

120.2—632.0 5,820—44,500

This table is not made to show accu-

rately the variation in the tensile stresses
of the steel reinforcement for the vari-

ous diameters given. It does, however,
give a. fair idea of what may be expected
in the variation of the ring tension in a
circular structure. It points out the dan-
ger resulting from carelessness in con-
structing a circular reservoir more than
100 feet in diameter. For reservoirs of
large diameter, however, the economy re-

sulting from the use of a circular section

does not obtain to the same extent, and
consequently recourse to this type is not
so frequent.
The writer's experience would tend to

limit the working tension in the steel

reinforcement to 14,000 lbs per sq. in.

in a small tank, and to 12,000 lbs. per sq.

in. for comparatively large tanks. A re-

duction in the allowable steel tension for

large tanks is recommended, because of

the greater range in the ring tension
present in the larger structure. It may
even be advisable to reduce the allowable
unit stresses below 12,000 lbs. per sq. in.

to keep within safe limits the excessive
local stresses which cannot be avoided.
The variation in the tension of the

steel reinforcement from point to point,

due to the varying curvature of the shell,

makes the use of a reinforcing bar with
mechanical bond advisable. The reinforc-

ing bars, for this reason, should also be
of as small a size as it is possible to
handle economically, in the field.

A high carbon steel, with an elastic

limit of 50,000 lbs. per sq. in., can be
used to great advantage.
Another difficulty to be considered in

the design of a circular reservoir is the
tendency to rupture along the line be-

tween the inside wall of the reservoir and
the base, due to the expansion of the
walls by internal water pressure and the
consequent drawing away, as it were,
from the base of the tank.
A good example of increasing the

capacity of a circular reservoir is the
enlargement of the distribution reservoir
for the village of Suffern, N. Y. This
village takes its water supply from An-
thrim lake, formed by impounding a
branch of the Ramapo river. The water
is pumped from the lake to a distribu-
tion reservoir located on the side of a
mountain to the north of the village,

about 180 feel above the average datum
of the village. This distribution reser-

voir, built a number of years ago, is a
circular tank, 70 feet in diameter and L0

feet 6 Inches deep, sunk entirely into the
ground. The walls forming the sides of
the tank are two feet thick, and both hot-

tom and sides are constructed of plain
concrete. This reservoir has a storage
capacity of 266,000 gallons, and cost ap-
proximately $4,000.

The recent growth of the village has
made it advisable to double the capacity
of this distribution reservoir. The old
structure, although massive, nevertheless
leaked to a considerable) extent, espe-
cially in the bottom. It was, therefore,
decided to line the bottom of the tank
at the same time that the sides were be-

ing raised. The reservoir as remodeled
has an inside diameter of 69 feet and
holds approximately 20 feet of water,
giving a storage of 659,000 gallons. The
side walls of the old tank are lined on
the inside with 6 inches of reinforced
concrete. Above the old work the width
of the new work is 12 inches, tapering to

8 inches at the top.

The circumferential reinforcement con-
sists of %-in. square corrugated bars,

possessing an elastic limit of 50,000 lbs.

per sq. in. These bars are so spaced that
the average unit tensile stress in them
does not exceed 14,000 lbs. per sq. in.

In designing the lining for the old

reservoir, it was assumed that the rein-

forcement would only have to take care
of the increased tension due to the addi-

tional depth of 10 feet 6 inches. This is

a constant quantity with a full reser-

voir, consequently the spacing and size

of the steel in the lining of the old reser-

voir are uniform. The existing wall is

relied upon to resist, the hydrostatic pres-

sure that it formerly did.

It is not very likely, because of the

great daily fluctuation in the water level

in this reservoir, that ice pressure will

develop to such an ej tent as to over-

stress seriously the reinfor ed concrete

shell, and consequently no provision has
been made for such pressui

The bottom lining is reinforced with
%-in. square corrugated hars, which have
their ends hooked over the lowest rein-

forcing rings. Vertical %-in. square
bars, spaced 3-ft. centers, were used as

vertical distributers. Each reinforcing

ring is made up of six sections lapped 30

inches and wired. The rings were also

wired to the vertical reinforcement at

every intersection.

The forms consisted on the inside of

vertical sheathing extending the full

height cf the reservoir, and of horizontal
sheathing on the outside.

The thickness of the bottom lining
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10 ar-

B to off* i Iralnage than
Ined in the old tank.

The reservoir was completed October
12. 1911, and filled for the first time to

Its full depth on November 11, 1911. No
thua far appeared.

The only precaution to render the reser-

voir watertight, other than that of using

a fairly wet concrete which was mixed
in the proportion of one part of cement
to two parts of sand and four parts of
: ',-in. broken trap rock, was to wash the

Inside Of the tank with a semi-liquid

nt.

The writer wishes to call attention to

the comparatively low cost of this work.
An increase in the storage capacity of

294, gallons was obtained at a cost of
'. the contract juice for this work.

The location of the reservoir on a steep

mountain slope, about 180 feet above the

street level, added considerable to the

cost of hauling the structural material to

the site, and consequently, to the con-

tract price.

Stone and Gravel Roads. ;:

By W. A. McLean, Provincial Engineer of Highways of Ontario.

AX ideal road-making material, pos-

sessing every desirable quality un-

der all conditions, for service, dur-
ability and cost, continues to be used in

Utopia, but so far as we can learn, in no
other country. That such a material ex-

ists it is well to dream, but in more prac-

tical intervals it is not the part of wis-

dom to give up doing the things we can
do because we want to do something we
cannot do. Motor traffic has led to an im-

portant use of bituminous binders on
main roads: but water-bound broken
stone, substantially as advocated by Tre-

saguet, Telford and Macadam, is still the
mainstay of road-building, while gravel

is its useful ally.

There is a tendency to think of the
trunk roads, the interurban roads, the

roads of through traffic, as the all-impor-

tant phase of the road problem. With-
out minimizing the usefulness of splen-

didly built main roads, it is only just to

say that all roads are important, and
that all deserve a type of construction
and system of maintenance in keeping
with the amount of traffic over them. In

a consideration of construction, the clas-

sification of roads is a logical step, and
while under any classifications one grade
merges into another at the arbitrary di-

viding line, yet in every country of good
roads a classification is necessarily

adopted.
In Ontario, Canada, the roads are esti-

mated to be 50.000 miles in total length.

Careful consideration has shown that in

view of local conditions, these might be
classified approximately as follows:

Class 1—Interurban and trunk roads, 5

per cent.

Class 2—County or leading market roads,

15 per cent.

Class 3

—

(a) Main township roads, 50 per

cent.; (b) secondary township roads,

30 per cent.

In the foregoing classification, Class
No. 1. "interurban and trunk roads," in-

cludes such highways as would comprise
a state or provincial system, and of

which, because of heavy, constant
through traffic, the proper construction
and maintenance is an unfair charge
upon local municipalities. These roads
are of the type which should be built in

the most permanent manner, using tel-

ford or other suitable foundation, and a
strong broken stone covering, with bitu-

minous binder.
Class No. 2 comprises the main arteries

radiating from local market centers, and
over which might ordinarily pass from
50 to 150 vehicles in a day. such roads,

we believe, should have a broken stone

covering, with bituminous binder.

Class No. 3 (a) comprises the conces-

sion or other roads of a township, on
which numerous farms front, and which
converge into and create the traffic of the

county roads of Class No. 2. On such
roads there may pass from five to fifty

vehicles in a day. The more important
of these deserve to be metaled with
broken stone, if good gravel or other

suitable material is not available.

Class No. 3 (b) includes little-traveled

connecting or other roads, which should

be graded and given such further treat-

ment as circumstances may permit.

The relative importance of the several

classes, from the builder's and adminis-

trator's standpoint, is a matter of cost,

not so much the cost per mile as the to-

tal cost of each class. On that basis the

trunk roads take a minor place, and the

great body of roads under township coun-

cils ranks first in importance.
Gradients adopted, amount of camber

•A paper before the American Road Builders' Association.
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or crown, width and depth of metal, foun-
dation, If any, drainage, binding material
and other details should, as suggested,
he largely dictated by the degrees of traf-

fic, in accordance with a suitable classi-

fication, of which thai suggested may
form a basis for the purposes of tbis

paper. I Le1 me here suggest that a good
road attracts and creates traffic, so that
the improvement of any one road is very
likely to raise it from one class to a
higher grade, a matter which should not
be lost sight of in planning construction.)
A highway engineer should be an econo-
mist, for a design adapted to Class No. 1

should not be built where traffic requires
only a road suitable for Class 2 or Class
3, or vice versa. Methods of construction
should be as simple and direct as proper
results will permit. There should be a
well-adjusted average between maximum
service and minimum cost. If this is

studied with good judgment, the advo-
cates of good roads need be less amenable
to criticism respecting methods of

finance.

CLASS \<). 1—TRUNK ROADS.

Broken stone roads of the best class
have been reduced to a few well-defined
types, through more than a century of

experience in England, France, Germany
and on this continent. The true mac-
adam road has well-drained and crowned
earth sub-grade, over which is spread a
uniform coating of broken stone about
2% inches in greatest dimension. The
telford road has a foundation of flat

quarry stone, placed by hand, on edge,
the angular points being chipped off by
hammer and wedged in the interstices;

and over all is spread a coating of fine

broken stone, in thickness about one-
third of the total depth of the stone sur-

face. The earth sub-grade is flat, and
larger stones are used at the center of
the road, with smaller at the sides, to

give the desired camber. The roads built
by Tresaguet, in France, were substan-
tially the same as the telford road, and
are usually included with it. In the
French type the sub-grade was cambered
and the foundation stones were of uni-
form depth. A distinct type of founda-
tion is that developed in Massachusetts,
in which there is a slightly V-shaped sub-
grade, with a filling of cobble or field

stone, a method which is claimed to give
more effectively than other types the de-
sirable underdrainage.

Experience has shown the superiority
of roads with a foundation, such as the
telford type, in reducing the cost of main-
tenance under heavy traffic. Settlement
is more uniform, and defective drainage
is less destructive. If the natural sub-
soil is strongly supporting, such as a dry,
well-cemented gravel, the foundation may

be onii I wiib saving of cost. Whether
the telford Or .Massachusetts type of foun-
dation be followed, the writer believes
that local material suit a hie for either
Should largely govern.
The width of roadway between gutters

or drains, and the width of stone, should
be guided by the amount and character
of traffic, and should ordinarily be less in
strictly rural districts, increasing as
roads converge into city streets. A min-
imum width of grade for trunk roads in
the writer's experience should be 24 feet,

with metal in the central 12 feet, and
earth or gravel shoulders 6 feet wide on
each side. Maintaining shoulders at G
feet and a maximum width of metal at
18 feet, the maximum width of grade
need not, exceed 30 feet.

The camber on roads of heavy travel
should be the least possible consistent
with good surface drainage, factors to be
considered being the quality of road
metal, class of binder, and gradient of
the road. As is well known, roads with
a sharp crown encourage travel in one
central line of wheel tracks, while a flat-

ter surface permits more uniform wear.
A hard rock, such as trap, or a bitumi-

nous binder, requires less camber than
do soft material and an inferior binder,
while a steep grade requires an increased
camber to drain the wheel tracks. Trunk
roads of the best class may be given an
average crown of one-third to one-half an
inch per foot from center to gutter.

CLASS NO. 2 COUNTY OR MAIN MARKET
ROADS.

Cost is always a factor, but in the case
of county and township roads the prob-
lem is, more often than with trunk roads,
one of limited outlay, or of obtaining the
maximum results for a restricted expend-
iture. The general construction of stone
roads of the best class, as briefly de-

scribed, will form an introduction to

roads of the more universal type.
Roads of Class No. 2 cannot as a rule

follow closely English, French, German
or other standards, but must be built
with a view to the particular needs of
this continent and of the locality. The
need in most states and provinces is a
long mileage, to be built as rapidly as
possible through districts where popula-
tion is comparatively sparse, where there
may be little or no road-making material
and the available expenditure necessarily
is restricted by these and other condi-
tions.

European engineers would undoubted-
ly, if it were possible to reconstruct many
of their roads, lay them with foundations,
but the cost is prohibitive. No more is it

practicable on this continent to build any
but the most heavily traveled roads with
expensive foundations. Instead, it is nee-
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to depend on good drainage, care-

fully maintained, to keep the subsoil <ir>

and strong enough to sustain the road

Burfa
Bridges have to be strong enough for

the maximum load, and with waterway
enough for the maximum Freshet So
roadbeds should have sufficient drainage

» ereel test, which in northern

countries is a period of thaw in the early

spring, lasting usually for two or three

weeks. If subsoil drainage is sufficient

for that test, no break-up of the road
• rust need be feared at other seasons.

Old specifications for roads built in

Canada before the period of railway con-

struction required open drains on each

of the road, with bottom at least 2

feet below the crown. In many places the

drain was deeper, and hills or spouty

places were underdrained by trenches

filled with field stone. Such roads have

stood the test of time, and may be ac-

cepted as the standard of drainage re-

quired for the north, except that tile un-

derdrains are taking the place of open
ditches where they would otherwise be

gerous, unsightly or difficult to main-

tain. Drains of porous farm tile keep

the subsoil at its dryest, and prevent un-

even settlement of the road crust into

mud. which is as destructive to a road

when below the surface as when on the

surface. Some countries of Ontario are

g tile drains the full length of all

their roads. Others use them only on

wet and spouty hills: on level land which

is exceptionally wet and retentive: or

where the open drain would otherwise

have to be dangerously deep to give suffi-

cient fall and outlet. In the last case the

tile may carry some surface drainage, re-

ceiving it in catchbasins.

Closely associated with drainage is the

grading of the road. Before a road is

surfaced it should be brought to grades

that insure permanence. Hills should be

cut down, low places filled, and the earth-

work brought to a substantial turnpike.

The road surface will need renewal, but

the grade, if properly made, will outlast

even the bond issue. On roads of a sec-

ondary class elaborate surveys are un-

necessary. A good foreman can obtain

easy, flowing gradients by grading from
point to point, and would probably disre-

gard stakes and profiles, except in cases

tensive cuts and fills, new locations,

tile drains, or doubtful surface drainage.

Road laid on an earth foundation
should be given a higher crown when
newly constructed than is desirable for

perfect condition. Settlement will as-

suredly occur, and, unless the road is too

high to begin with, it will become too flat.

A road of Class No. 2. which in two or

three years has settled to the desirable

camber, will give the greatest degree of

durability, with least expense for main-
tenance. One inch to the loot from cen-

ter to gutter or edge of shoulder, for a

completed, rolled read, will meet ordinary
conditions. With a circular croSB-SectiOU

the greatest part of the fall is on the
earth shoulders.
The ccst of a road, unless earthwork

and drainage is of an exceptional kind,

will depend on the width and depth of

broken stone used. Wide flat roads are
desirable, but narrow roads, with a good
camber, cost less to build, and much less

to maintain, unless a highly organized
system of maintenance is created. We
have, for this class of road, found an
earth grade 24 feet wide, shoulder to

shoulder, to meet most conditions, which
may be reduced to 18 or 20 feet for least

traffic. With shoulder 6 feet wide, the
stone is put on from 8 to 12 feet wide.

The consolidated depth of metal on roads
under the writer's supervision is based
on 8 inches for a moderately strong clay

or sand subsoil. This is modified accord-

ing to the anticipated amount of traffic

and quality of stone to resist wear, the
maximum concentrated wheel loads, local

tire width and wheel diameters, bond of

road metal and consequent distributing

effect of the metal crust, the supporting
strength of the sub-grade and opportunity
for drainage; all details of interest which
cannot be dwelt upon within the limits of

this paper.

Bituminous binders may be justified on
heavily traveled suburban or motor roads

of this class, but present practice in Can-
ada tends to oiling as a preservative and
dust preventive, owing to the less first

cost of water-bound macadam.

( LASS NO. 3—TOWNSHIP ROADS.

Reduction of cost to meet township con-

ditions requires that townships have as

their ideal the cheaper class of roads

adaptable for main county roads. Grad-
ing is cheap, and should be perfected be-

fore metal is applied. Neglect to pro-

vide easy flowing gradients and to suffi-

ciently drain and turnpike are mistakes

fatal to any road. Minor municipalities

can make no mistake in placing the per-

fect earth road as their ideal base for

such metal surfacing as their resources

will permit. An earth grade from 18 to

24 feet, shoulder to shoulder, should be

made, and a single track laid, 8 feet

wide, of gravel or broken stone.

MATERIALS.

The durability of a road is largely de-

pendent on the binder and the cementing
qualities of the stone dust in producing
a water-proof surface, if tar or other bi-

tuminous binder is not used. The writer

is strongly in favor of the use of stone

screenings as opposed to sand, and has
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very rarely round gravel or sand suffi-

ciently (lean, coarse and sharp satisfac-

torily to take the place of screenings as
a binder. Wherever practicable, stone
screenings are to be recommended, par-

ticularly the screenings of certain classes

of limestone, the superior cementing qual-

ities of which make it a better road metal
than its degree of toughness would jus-

tify. Limestone screenings are exceed-
ingly useful with water-washed gravel or
with broken granite or trap.

A uniform grade of stone, rather fine,

is desirable in finishing the surface of a
road, and is necessary where a very hard
stone, such as trap, is employed; but this

may be sought at considerably increased
cost, and is not always necessary to suit-

able results. It adds to the cost of a road
to spread the stone in several layers.

Municipalities using portable crushers,
particularly, will find a rotary screen
with two sizes of mesh very satisfactory.

This will produce (1) "tailings," or the
stone too large to pass through the
screen; (2) the middle course, a uniform
grade to form the main body of the road;
and (4) "screenings" to bond and finish

the surface. The tailings should be
spread in the bottom of the road, and
covered to the required depth with the
uniform grade; and this, after rolling,

may be lightly coated with screenings and
rolled. If a very tough stone, such as
trap, the screenings may be such as will

pass a 1-inch mesh, or a lVo-inch mesh
if limestone; and the uniform grade may
be 2 inches for trap and 3 inches for
limestone, with the screenings removed.
Crushing and handling are cheapened by
this system, and, for water-bound roads,
a smooth surface results.

Trap or other tough rock brought from
a distance by rail, in preference to the
use of soft local material, may be justi-

fiable for surfacing heavily traveled main
roads; but it is a safe rule, if applied
with discretion, that local material, if it

exists, should be used. Much will depend
on the teaming required, but for moder-
ate wagon hauls up to two miles, on high-
ways of the second and third classes, the
writer has commonly found gravel roads
being built for $100 per mile for each
foot in width of metal; if local broken
stone is used, the cost is, all things equal,
about doubled, or $200 per foot, and, if

imported by rail, about $300 per foot.

Taking, then, a road not requiring much
grading and with 8 feet of metal and 8

inches in consolidated depth, the cost
might be stated, for cheap construction,
at $800 a mile for a gravel road, $1,600
a mile for a road built of local crushed
stone, and $2,400 per mile if the stone is

brought in by rail.

Gravel in general is inferior to broken
stone as a road material, but, if of a rea-

sonable quality, is suitable tor roads of
the third class, township roads, and for
many market roads of the second class:
but, unless of exceptional quality, is defi-

cient for heavy traffic. The rounded peb-
bles do not take the mechanical clasp that
pertains to fragments of broken stone,
while the sand which it usually contains
is not equal to stone screenings as a
binder. It may contain lime or iron, im-
proving its bonding qualities, but as a
rule it is not water-proof, and ruts read-
ily in wet weather, especially if it con-
tains sand, clay or loam in excess.
The best quality of gravel is of varying

sized grain up to 2 inches in greatest
dimension, with only sufficient fine ma-
terial to fill the voids between pebbles.
It should be clean and made up largely
of a uniform grade of pebbles, qualities
rarely found in natural pit gravel.
Gravel pits containing a mass of large
stones and boulders should be treated as
rock, and put through a crusher. Gravel
which is not coarse, but which is "dirty,"
should be screened to remove the excess
of sand or clay. A rotary screen may be
used, operated by steam power. The
gravel can be drawn in wagons to an ele-

vated platform, dumped into a hopper,
from which it passes through the rotary
screen, and from the screen to an ele-

vated bin, from which the screened
gravel is again loaded into wagons to be
taken to the road. By means of the ele-

vated bins the expense of shoveling into
wagons is saved, the time of teams and
teamsters is saved, and a well-arranged
plant will, under favorable circumstances,
pay for crushing and screening. This is

particularly the case if a pit near the
work can be used rather than to team
better material a long distance.

METHODS OF CONSTRUCTION.

The methods of construction will large-
ly determine the- cost. Machine work is

cheaper than manual labor. The cross-

section adopted should therefore permit
the maximum amount of machine con-
struction. Particularly for the cheaper
class of roads, the grading machine, in

treating with old locations, should do
most of the earthwork, supplemented
with wheeled and drag scrapers. The
cheapest and best plan in the writer's ex-

perience has been to make the earth sub-
grade, shoulder to shoulder between
ditches, almost flat, or with a central rise

of about 3 inches for a 24-foot grade.
When this is rolled the stone is spread
to the desired width in the center, then
with the grading machine earth is drawn
from the shoulders to support the stone,

thus completing the camber. The stone
is rolled dry to level the surface, the
screenings are spread, sprinkled and
rolled till consolidated. To grade the



382 MUiNICIPAL ENGINEERING

road and then excavate a central channel
to receive the metal is a more expensive
method, and is apt, for mads without a

foundation, to place the stone too low for

drainage, producing what may lie

"water-logged" road. Instead

c f the camber ami turnpike being high

enough to allow for settlement, it is apt

to be made too low and (lat.

As distinguished from earlier road-

making, modern construction has been

largely Influenced by machinery, especial-

ly grading machines, reek crushers and
road roller's. The smaller municipalities

uimonly [era and
crushers, but the purchase of a steam
roller is tco often delayed. It is to be

pointed out that the cost of a roller is

by no means an additional expanse, since

rolling effects economy in several ways.

can be used in a road that

hat the cost of crushing is

reduced. With coarser stone the road is

stronger to resist wear, and is more se-

|y bonded than if first rutted and
1 with mud. Less stone is required

in a rolled road, as loose stone is largely

forced down into the mud before the sur-

(ace becomes water-proof, or is knocked
to the ditches by traffic. Without rolling,

roads demand attention for one or two
yean, to rake the stone to place from
time to time; the earth shoulders have
to be restored and leveled w-here cut up
and destroyed by traffic; new material
has to be added to fill hollows and ruts.

My rolling the sub-grade, the wet or weak
spots are developed, which can be drained
or filled with earth and again rolled to

produce a uniform foundation, thereby re-

ducing the stone which the road would
otherwise absorb. Long lines of loose

stone left for traffic to consolidate are a

most objectionable obstruction to travel,

and bring road-building into disrepute.

On the other hand, a road built with a
heavy roller is a complete work, in per-

fect condition when finished. Rolled
roads are a revelation to those who have
been accustomed to and who expect only

old-time methods and results. For econ-

omy, service, and to popularize the work,
rolling should be regarded as essential

for every class of gravel and stone roads.
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Conservation of National Resources.—Collection and

Disposal of City Wastes.

CONSERVATION OF NATIONAL
RESOURCES.

A recent paper by R. R. McCormick be-

fore the Western Society of Engineers, em-

phasizes the conflict between public and

private interests in the development of

improvements on a national scale, and

opens up by implication a large field in

which to view the ramifications of the

contest between the old ideas of privilege,

the right of discovery, the rights of those

who have secured claims to great natural

advantages by any means whatever, and
the new ideas of public ownership of great

natural gifts, whether developed under

government ownership or by private en-

terprise under government control such

that the people secure the benefits of these

truly national possessions at the same
time that the private developers and op-

erators secure the benefits of their enter-

prise, their skill, and their courage in

venturing upon the improvements in ad-

vance of certain knowledge as to the

course of development in the district or

of the industries involved.

The principle involved is the same as

that behind state control of the natural

monopolies operated as public service in-

dustries, local, state and national, and the

only difference is in the methods by which
the state and the nation can assume the

control of them which, according to the

modern ideas, belongs to them.

Mr. McCormick emphasizes particularly

the case of incidental advantages to local

owners, of property and rights on account

of improvements made by state or na-

tional government on other accounts. He
cites as examples the water powers de-

veloped and to be developed along the line

of the waterway from Lake Michigan to

the Gulf of Mexico, and also the improve-

ment in values of water front privileges

on account of these improvements in navi-

gation. For years these water powers
have been of little or no value and the

water front privileges have hardly paid

the expense of maintaining and operating

them. But now the United States govern-

ment is deepening and straightening

channels and making canals with locks,

primarily for the purpose of improving

navigation. The increase in value of

water power sites and of water front privi-

leges is none the less certain. This in-

crease is produced by national activity;

the local owner of water power or water

front is in no way responsible for it;

why should he receive as a gift the vast

benefit which results? Under the old idea

the private exploiter had a right to all

the benefits that accrued to him from any

source, accidental or intentional, no mat-

ter what the equities of the case might de-

mand, and the early reports on the im-

provement of the Illinois river, for ex-

ample, proceeded on the principle of in-

terfering as little as possible with the

private water privileges along the line.

Under the new idea that the increment in

value of natural monopolies due to the

general development belongs to the pub-

lic, and the extension of this idea to cover

the increment in value of private proper-

ties due to construction of public improve-

ments, the local owner of previously ex-

isting privileges is really the owner only

of so much thereof as he has developed,

and the public at large, represented by its

government, national, state or municipal,

as the case may be, is the owner of the

increment. The question is regarding the

method of assuming control of this incre-

ment of value, not as to the right to do so.

Mr. McCormick goes farther and takes
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up the conflict between private and pub-

lic rights which arises from proposed im-

provements His example Of this condl-

tion is the treatment of the Great Lakes.

He .-tates that the lakes have three gen-

eral uses, as sources of water power, as

rentes of navigation, as sanitary agencies

for the cities along their borders. He

disposes of the developers of water power

under the old idea of personal ownership,

by claiming that the public use is para-

mount; and he contends that the public

sanitary use of the lakes overshadows in

value their use for navigation by private

persons. His logic is not so convincing

in these respects as it is in the case of

the river improvements above mentioned,

but there is a large amount of truth in

his contention and where such conflicts

of interest arise it is necessary to weigh

the respective claims with great care and

to make decisions which will produce the

greatest good for the greatest number at

the same time that they work the least

possible injustice to those on the other

side.

The conservation to the public of the in-

crement in value on account of general

development is taken care of in a few

states, so far as public service industries

are concerned, by the state public service

commissions. A beginning has been made

in national concerns through the Inter-

state Commerce Commission, and in local

matters under national influence through

such organizations as the Reclamation

Service. The right of the private owner

to only so much of a public supply as he

develops and uses has been definitely fixed

in most of the states with laws governing

the application of water to irrigation. The

principles upon which the new idea of pub-

lic ownership of "unearned increments"

of value is based are thus being applied

successfully in a few cases. The appli-

cation will be extended as we extend our

recognition of its suitability and learn

how to make it.

Too much of our national river and har-

bor work has been done under false pre-

tenses to make it easy to apply the prin-

ciples under discussion thereto. It is

very doubtful whether the interests of

navigation would ever have induced the

expenditure of the vast sums which have

been used in protecting the banks of the

Mississippi river. The vast improvement
in local conditions, the vast increase in

local values of land and other property,

tangible and intangible, has had fully as

much to do with the appropriation of

money for work on the Mississippi river

as the improvement in navigation. The
unearned increment in local values due to

the work on the river is so wide-spread

that the principle is lost sight of in the

wide extent of this personal benefit, but

it is none-the-less on a wrrong basis.

The single-taxers carry the principle

still farther and would conserve for the

state all increments of value which are

due to the development of the community.

But we must learn how to apply these

principles in each particular field before

we can make the advance successfully.

The schemes of private interests are nu-

merous and not easily discerned. This is

shown by a recent development in a small

section of the same field. The United

States Department of Agriculture has for

some time been spreading information

about methods of improving the agricul-

ture of the country and has sometimes

overstepped the bounds of propriety in

doing work for private owners for which

service they should at least have paid full

price, but when the reports of such work

can be juggled and suppressed and again

substituted and printed as public docu-

ments bearing the ostensible authority of

the Department although published with-

out its knowledge and approval, the abil-

ity of the United States government to

organize and co-ordinate its work so that

it shall be efficient and free from suspicion

of private influence is called in very grave

question. This is but one indication of

the fact that we must learn how to make

the desired application of the new ideas

before we can hope for full success. It is

of minor importance so far as magnitude

is concerned, but it is of the utmost im-

portance as showing the defects in our

system of government which we must set

about correcting before we can develop

satisfactorily the desired improvements.
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COLLECTION AND DISPOSAL OF
CITY WASTES.

The State Board of Health of Ohio in

1909 and 1910 made a study of the meth-

ods of collection and disposal of city

wastes in a number of the cities in the

state and has printed a report of the in-

vestigation in a supplement to its 25th

annual report. There is much of interest

in the report, although there is not much
which can be used as a guide to a satisfac-

tory treatment of the problems involved.

It is on the whole a report of the insuf-

ficiency of the methods employed, al-

though there are many points of detail

which are quite satisfactory.

The classification of city wastes which

is used includes eight items, garbage, rub-

bish, ashes, street cleanings, dead animals,

manure, night soil, and industrial wastes.

The second item, rubbish, ought really

to be subdivided into combustible and in-

combustible rubbish, although that used is

apparently sufficient for the methods of

collection and disposal observed.

The larger cities in the state, Cleveland,

Columbus, Cincinnati, Dayton and Toledo,

have garbage reduction plants, the first

two under municipal ownership, and the

smaller cities have developed the destruc-

tion of garbage as the most serious prob-

lem, leaving the other city wastes out-

side the system, so that they all collect

garbage separately from the other wastes.

The term garbage is held to cover wastes

of a putrescible nature from household,

hotel and restaurant kitchens, and similar

wastes from markets, groceries and the

like. The garbage from different sources

is readily distinguishable by its appear-

ance and is classified as (a) that from

high-class residential districts averaging

23 per cent of the total from residences in

the four largest cities, not including To-

ledo; (b) from medium class residences,

57 per cent; (c) from low class and tene-

ment districts, 20 per cent. These are

also (d) from hotels and restaurants,

varying from 7 to 22 per cent and averag-

ing 12 per cent of the total collection ; and

(e) from market, commission, and gro-

cery houses, etc., varying from 1 to 16

per cent and averaging 6 per cent of the

total collection in the four cities under ob-

servation.

Garbage weighs from 1,173 pounds per

cubic yard in Columbus, to 1,475 pounds

in Dayton, the latter on account of the

excessive amount of water contained, ow-

ing to the method of collection.

The percentage of moisture in about 100

samples examined varies from a minimum
of 72.7 in Cleveland to a maximum of 83.3

in Dayton. When this moisture is re-

moved the ash in the remainder varies

from 10.56 per cent, minimum in Colum-

bus, to 20.35 maximum in Cincinnati;

combustible matter from 39.66 per cent

minimum in Cincinnati to 89.44 in Cleve-

land; calorific value from 7883 B. t. u.,

minimum in Cleveland, to 9186 maximum
in Cincinnati..

The quantities of garbage collected are

probably not as large in all the cities as

they will be when systems of collection

are fully developed. For 1909 they vary

in the four larger cities from 164.5 pounds

per inhabitant per annum in Cleveland,

to 211 pounds in Dayton, the latter being

perhaps 20 pounds higher on account of

the higher percentage of moisture. The

smaller cities included in the report evi-

dently have very incomplete systems, for

the amount of garbage collected per capita

varies from about 8 to 120 pounds per

year, in some cases doubtless because it

is consumed on the premises or collected

by private parties for individual use.

As to disposal of garbage, Columbus

formerly buried it, several of the smaller

cities fed it to hogs and others dumped

it into large streams. Columbus and

Cleveland now have reduction plants un-

der municipal ownership, Cincinnati and

Dayton have them under private owner-

ship, and a Toledo company is building a

reduction plant in that city. Canton and

Mansfield have Dixon garbage crematories,

Marion a Walker incinerator, Steubenville

one built by Lewis and Kitchen, and

Zanesville a Decarie plant.

The list of cities having any reasonable

approach to a satisfactory disposal of

garbage is very small for a state with as

many cities as are located in Ohio, there

being but two, Youngstown and East Liv-

erpool, not included in the report and

mentioned above. Ohio is doubtless as

progressive in this matter as other states

and this report is simply an indication of
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ackward condition of this line of

sanitation in the United States.

Rubbish, ashes, street and catch basin

cleanings are dumped on land in all the

Ohio cities reported upon. The dumps are

generally reported to be unsightly but not

particularly unsanitary or otherwise ob-

jectionable except when the amount of

combustible refuse is great enough to

cause active or smoldering fires, producing

odorous smoke and gases.

Manure and night soil are collected at

private expense in all Ohio cities, in some

under municipal supervision and in Cleve-

land the night soil by a municipal force.

Night soil is dumped into sewers or

buried. The disposal of dead animals is

also not organized, private rendering com-

panies taking care of them in all cities,

although Columbus and Cleveland are pre-

pared to take care of them.

There is room for much improvement in

these matters and for considerable in-

crease in the return from the disposal of

all these classes of refuse, in addition to

improvement in the sanitary conditions

attending their collection and disposal.

The cost of collection and disposal is

not easily obtained. A few cities keep in-

complete data, from which incomplete and

somewhat inaccurate reports have been

made. Apparently garbage collection

costs about $2.50 a ton in Cleveland, where

accurate records are kept; $2.10 in Day-

ton; and $2.15 in Zanesville. Cleveland

reports a net profit from its garbage re-

duction plant, which has Increased each

year from 16.7 cents per ton in 1905 to

: in 1909, the latter going far to pay

the cost of collection. Incineration costs

about $2.60 a ton in Canton; $2.40 in .Ma-

rion; $1.30 in Steubenville, and $2.55 in

Zanesville.

The net cost per ton of garbage collec-

tion and disposal combined has diminished

in Cleveland from $2 in 1905, to 87 cents

in 1909; is about $2.65 in Cincinnati; $2.55

in Columbus; $2.10 in Dayton, and $4.70

in Zanesville.

The cost of rubbish and ash collection

is more uniform, being about $1.20 in

Cleveland; $1.32 in Cincinnati, and 80

cents in Dayton.

Street cleaning costs about $1.13 per

cubic yard of dirt removed in Cleveland;

$1.65 in Cincinnati, and $1.71 in Columbus.

It costs about S5 cents to clean a catch

basin in Cleveland, and $1.75 in Cincin-

nati.

Detailed reports are given from each of

the cities named, so far as observation and

examination of records can give a basis

for them. The systems are fragmentary

and the data are meager, and, as suggest-

ed above, the report shows, by its lack of

data, the unsatisfactory state of refuse

collection and disposal. There is much in-

formation in the 290 pages of the report,

in addition to that indicated by the pre-

ceding meager summary, and it is well

worth reading by those interested in the

subject.
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Cost of Electric Current in Cities.

In further1 reply to the question regarding
prices and cost of electric lighting in cities,

which was answered in part in the April

number, p. 254, the following data concerning

New York and Massachusetts cities of 100,-

000 to 200,000 population have been collected

from the reports of the state public service

commissions having these matters in charge :

Two of the cities of populations between
100,000 and 200,000 are in New York; viz.,

Syracuse and Albany ; and full reports of

their operations are made to the public serv-

ice commission. Abstracts therefrom are

printed in the commission's annual reports.

The following data are from the report for

the year 1910, and give mainly the unit in-

comes and costs, as giving the most satis-

factory figures for comparisons. Both the

corporations operate both electric light and
gas plants, and separations of costs are

made in the reports, so that the figures

given below are for electric light only.

The operating revenues for the Syracuse

Lighting Company are $826,527 a year, and
of the Municipal Gas Company of the city

of Albany are $466,636.

After making deductions of electric operat-

ing expenses, the incomes from electric op-

erations are $312,306 and $149,991, respect-

ively. The bonded indebtedness of the Syra-

cuse company is $6,497,000, on which about

5 per cent, interest is paid. The capital

stock of the Syracuse company is $4,000,000,

on which 5 per cent, dividends are paid.

That of the Albany company is $2,000,000, on
which 10 pei4 cent, interest is paid. The capi-

talization includes both the electric light and
gas plants.

Operating revenues in cents per kw. hr.

are as follows

:

Syracuse. Albany.
Municipal arc lights 4.95 4.87
Municipal inc. lights 12.45 2.80
Lighting city buildings.... 6.10 6.00
City heat and power 6.88 4.82
Commercial flat rate light-

ing 5.07 5.00
Commercial flat rate power 1.29 3.20
Commercial metered light-

ing 7.05 5.30
Commercial metered power. 3.24 3.30
Other corporations, 3.15 and 3.75 ....

Operating expenses are reported as fol-

lows, the cost being in cents per kw. hr.,

generated or purchased

:

Syracuse. Albany.
Station superintendence and

labor 1.229 3.794
Fuel for power 2.067 1.818
Other station supplies and

expenses 472 1.447
Repairs power plant build-

ings 161 .932
Repairs steam equipment. . .414 .302
Repairs power plant electric
equipment 138 .101

Miscellaneous station repairs .001 .022
Electric energy purchased. . .656 .886
Total production expenses. . 1.405 1.352

Total transmission expenses .024

Distribution office and su-
perintendence 042 .034

Moving meters and trans-
formers 030 .013

Distribution main repairs. . .188 .053
Distribution services repairs .021 .007
Transformer repairs 006 .000
Meter operation and re-

pairs 026 .041
Total distribution expenses. .312 .149

Commercial arc operation.. .007 .012
Commercial arc repairs 000 .006
Commercial inc. operation. . .092 .016
Consumers' installation ex-

penses 020 .002
Municipal street arc opera-

tion 040 .164
Municipal street arc repairs .032 .042
Municipal street inc. opera-

tion 001 .000

Total utilization expenses.. .191 .244

Commercial administration .134 .064
Promotion expenses 104 .011

Total commercial expenses. .238 .075

General administration 055 .045
Insurance 036 .013

General amortization 229 1.035
Injuries to persons and

property 032 .004

Stationery and printing .010

Store and stable expenses .050
Miscellaneous adjustments,
deduct 071 .013

Total general and misc. ex-
penses 281 1.143

Total operating expenses. 2.451 2.964

The low "production expense," as com-

pared with the sum of the items preceding,

is explained by the following figures, and

shows that these companies generate current

for themselves at a much higher cost than

they purchase it for.
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Total kw. hrs. gener-
ated

kw. hrs. pur-
24,1

Total kw. hrs. sold.. . 19."
Total kw. hrs. ua

by company 11

Lbs. coal cousin
per kw. hr. gener-
ated 15.03

of consumers. . . .

Charges tot install-

ing - 100 ft. free
Minimum charge per

mo.. $1 It. and 11 Dr. lit).

Charge for inc. instal-
lations

Charge for inc. renew-
als free earb. Its.

1 1,566.571

92.000

5.19
8.776

free

STREET LIGHTING.

Syracuse. Albany.
Hours burned per year 4.000

dule all nt.

Arc lamps, no 1,666

4.(1110

all nt.

897
-4.0

$98.55
Arc lamps, wattage
Arc lamps, price pr. yr. . . . $68
Incandescent lamps, no 5
Incandescent lamps, c.p 32
Incandescent lamps, price

per year $20

Four of the cities between 100,000 and
200,000 population are in Massachusetts.

The following data are taken from the re-

port of the Board of Gas and Electric Light

Commissioners of Massachusetts, and are for

the year ending June 30, 1910:

COMMERCIAL RATES

Worcester Fall River

Max.li4htrate-centsperkw.hr 12* 12

Min. 4 5

Min. monthly charge
, iQc prJp. bus.

S1 °°

Max. power rate—cents per kw hr 6 10

Min. 2 VA
Discounts 10

Renewals Free to stores
)
gj* free

MUNICIPAL RATES
Hours per year 2189 3940 3940

Capacity, watts 50 75 400 75 375

Price S18 $24 S91.25 $25.00 $91.25

Lowell Cambridge

131 12

6 7

< S1.00 res.

i $1.66 arc.

f
$1.00 inc.

1 $2 00 arc.

1 $2.00 to $5.00

I motor.

11 10

3t IX
10 Lt. 10

( Free to meter f Carb. free,

i Cost to contr. ( Tung. cost.

3940

75 500

$22.50 $100.00

3878

50 75 450

$25.00 $90.00

•Arcs 30 cents per lamp per night until 6

p. m. ; 40 cents until 10 p. m., 50 cents until

12 p. m., 60 cents all night.
+For power 11 cents per kw. hr. ; discounts

5 to 56 per cent. ; monthly minimum $1.11 up
to Vs hp., $1.66 up to 1 hp., $3.33 up to 2

hp., $5.55 over 2 hp. ; minimum for large
consumers $2 per mo. for 1st hp. of maxi-
mum demand, $1.25 for each additional hp.

;

3 cents per kw. hr. for current consumed and
5 to 44 per cent, discount according to maxi-
mum demand, and 10 per cent, for prompt
payment.
JFor arc lights, stores and factories, de-

mand system, 13 cents per kw. hr. for first

50 hours' use of connected load ; 6 cents for
all over 50, 25 hours' use per month mini-
mum

; $1.66 per lamp per month, minimum.

DIVIDENDS AND COST OF CURRENT.
Worcester. Fall River.

Capital $800,000.00 $600,000.00
Dividends for year, per cent 10 8

Current, generated, kw. hrs.

—

For street lights 1,326,100 1,185,430
For commercial lighting 2,881,710 1,482,986
For commercial power 1,673,798 961,207
For other companies

Total 7,126,314 4,873,250
Cost

—

Operating expenses

—

Mfg. dist. manag., tax, inci $193,340.04 $163,554.63
Depreciation or sinking fund 103,112.35
Reserve fund 21,200.00
Interest 2,331.86 17,366.35

Other items

Operating receipts $380,585.88 $243,399.32
Dividend paid, cts. per. kw. hour 1.12 0.99

Operating expenses, cts. per kw. hour 2.71 3.36

Depreciation charge, cts. per kw. hour.... 1.45 ....

Reserve charge, cts. per kw. hour 0.44

Interest charge, cts. per kw. hour 0.03 0.35

Other items, cts. per kw. hour ....

Total cost, cts. per kw. hour 4.19 4.15

ipts for current generated, cts. per kw.
hour 534 4.99

Lowell.

1,023, 000.00
8

1,272,843
2,193,568
6,336,052

Cambridge.
$800,000.00

20

1,289,422
1,590,801
3,027,476
236,387

12,986,367

$253,345.68
6,950.00

24,264.26
10,223.52

981.43

7,344,392

$174,180.87
25,000.00
35,000.00
1,073.33
601.91

$395,297.91
0.63
1.95
0.05
0.19
0.08
0.01
2.28

$335,110.67
2.18
2.37
0.35
0.48
0.01
0.01
3.22

3.04 4.56
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Fall River received permission during the

year to Increase its capital stock $50,000,

the stock to be sold at 150, and Worcester
a like amount, to be sold at 200.

Charlestown reduced its net commercial
rate from 13 1-3 to 12 cents per kw. hr. (lur-

ing the year.

Books on Gas Construction.

Would you kindly advise me of the titles

of any books known to you, dealing with
the construction and operation of a gas
plant for towns of about 15,000 population?

I should also like to know the names of
firms which handle materials for this con-
struction.

N. G. W., Rock Hill, S. C.

An American book on gas engineering is

Latta's "Hand-Book of American Gas Engi-

neering Practice" ($4.50). Newbigging's

"Hand-Book for Gas Engineering and Man-
agers" ($7) is an English book covering

the field well. Webber's "Town Gas" is per-

haps the book most directly applicable.

R. D. Wood & Co. and the United Gas Im-
provement Co., Philadelphia, and the West-
ern Gas Construction Co., Ft. Wayne, Ind.,

are prominent makers of the apparatus re-

quired.

Floor for Highway Bridge.

This city is the owner of a wagon bridge
across the Chippewa river at this place,

which is built of steel, excepting the plank-
ing and joist on which the planking is laid.

The .ioist are 4 in. by 14 in. by 20 ft. long,
the ends of which rest on steel beams. The
plank used for the roadway are of elm and
are 3 inches thick, and the roadway is 18
feet wide, and the length of the bridge is

1,100 feet.
This bridge requires new planking every

four years ; and we are in the market for a
dressing to put on top of the planking—if

there is one in existence—that will protect
and preserve the plank and make it wear
longer, if there is one that can be had at a
price that will make it practicable.

J. P. S., Chairman Bridge Committee,
Durand, Wis.

No data are given as to the strength of

the bridge, so that it is not possible to rec-

ommend anything which would materially

increase the weight of the floor system.

Wood wears much better if the traffic is on

the ends of the fibers, but this would require

a wooden block pavement supported on a

base which would materially increase the

weight of the floor. If the life of the tim-

ber is affected by decay, it would be worth
while to creosote it, although even this could

not be done very completely without mate-
rially increasing the weight of the floor, for

a treatment of 3-inch planks with 20 pounds
of creosote per cubic foot would increase the

weight of the floor 5 pounds per square foot.

The city of St. Louis has recently been

treating its wooden block pavements with a
sprinkling of oil, followed by a top dressing

of sand (not too much) to be held in place

by the bituminous coat. This is done to

reduce the slipperiness of the wooden pave-

ment, but it would also have some effect

in reducing the abrasion of the wood if a

sufficient quantity of sand is held by the oil.

There is no report as to whether this treat-

ment causes trouble by tracking the oil onto
neighboring sidewalks and into neighboring
houses.

Have our readers anything to suggest?

Best Filler for Brick Pavement—Slag for Con-
crete Base of Pavements.

What do you consider the best filler for
brick pavements now on the market? While
I am inclined to favor cement on level
streets, I would like to gather other informa-
tion on the subject.

I noticed an article in the Question De-
partment, issue of February, 1912, in regard
to slag for concrete. Do you know of any
place where slag concrete is used for con-
crete base?

J. N. G., , O.

These questions are referred to our read-

ers, with request that they give their opin-

ions on the first and any information about
the second which they may have.

There is much difference of opinion about

the first question among the experts, and,

perhaps, the most complete discussions of

all sides of the subject have appeared in

Municipal Engineering, numerous adherents

of cement fillers and of bituminous fillers

having given their views in many numbers
of the magazine during the past eight or ten

years.

Who Shall Pay for Grade Crossing Elimination?

I have read intimations of a late decision
of the Supreme Court of the United States,
the purport of which is, that railroads may
be compelled at their own expense to put in
a subway or overhead crossing to avoid a
grade crossing, where it is dangerous.

This decision, or series of decisions, was
referred to in one article I read as the St.

Paul grade crossing cases.
I would be greatly obliged if you could

inform me where this decision is to be found,
so that I can obtain a copy of it, or of them,
if there are more than one.

J. M. B., , 111.

This matter seems to be entirely in the

hands of the state legislatures who may, as

a public regulation for the public safety or

under a power reserved to alter or amend a

railroad charter, require the abolition of ex-

isting crossings at grades between streets

or highways and railroads, or may authorize

a municipality to require such change, and
may require that the expense of such change

be paid either by the railroad company or

the county, township or municipality where
the crossing is situated, or in part by both.

Cities and counties can exercise only such

powers in this respect as have been delegated

to them by the legislature. The work may
be done and the expense distributed by joint

agreement between railroads, street railroads

and municipalities interested.

That the entire expense may be placed on

the railroad in Connecticut is affirmed in

New York, etc., R. Co.'s Appeal, 62 Conn.

527, 26 Atl. 12 2 ; New York, etc., R. Co. v.
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151 r Ct m, :ts L.

Fairfield's Appeal, 57 Conn. 167,

17 At

fer us ti> other decisions

on the BUD •

1 1 rm- of reiephone ud Interurban Freight

1 'ra iiclii-.es.

\- w . are now considering a telephone
Franchise ordinance in our city, will you
kindly furnish me any information you have
at hand as to the latesl requirements and
conditions of telephone franchise ordinances?
I should also be glad to have information on

t carrying regulations of interurban
lines through cities.

J. E. C, City Attorney,
, Cal.

7
'» lephone ordinance. In the proceedings

of the thirtieth convention of the Indiana

Engineering Society, 1910 (50 cents), will

be found a paper on "A Proposed Telephone

Franchise," which covers most, if not all, of

the points which have arisen in modern dis-

cussions of telephone franchises. This pro-

posed form of franchise was prepared by a
committee of the Commercial Club of a small

city, and was accepted by one of the com-
peting companies, but was not passed by the

city council, and later business and political

changes caused the matter to be dropped.

The principal difficulty which arises in

fixing the terms of a franchise is the lack

of information concerning cost of service

and consequent rates to be adopted, and in

change in cost of service as the plant in-

creases in value and consequent provision for

change in rates. This is taken care of in the

proposed franchise by means of a commis-
sion which has control of the profits of opera-

tion, to the extent of making rebates to cus-

tomers or of increasing rates if there is a

deficit in operation which seriously affects a
reserve fund, which is provided.

Provision is made for ample interest re-

turn upon the cash actually invested in the

plant, for depreciation in the plant, and for

operation expenses, before counting net

profits ; and these net profits are divided be-

tween the company and the commission, the

latter using its share as above suggested,

after paying its necessary expenses.

Efficiency of service is another important
matter which must be provided for in a
franchise, especially when there is no com-
peting company. The commission has con-

trol over this matter, also, and can enforce

its rulings, subject to the decision of a dis-

interested expert committee, in case either

side thinks itself sufficiently aggrieved to

appeal to it.

With these provisions carefully safeguard-
ed, the question of rates at the beginning of

the franchise is not so important, as the re-

turns of the operation of the plant will soon
demonstrate their nature.

Some of these proposed provisions have
been used in franchises for other public serv-
ice industries, and their practical application

is shown In an article on "Some Provisions
in Modern Franchises tor Municipal Service
Utilities," published In Municipal Enqinbhr-
[NG, VOl. wxix. p. 456, in the cases of .,

company and a water company.
The city of Indianapolis is just now dis-

cusslng the terms of a new- telephone fran-
chise, and has rejected one proposed by the
companies as failing to safeguard sufficiently
iii.- questions of capital on which interest

and dividends must be paid, inordinate swell-
ing of expenses through the medium of royal-

ties, subordinate construction and supply
companies, etc., and increase in rates with
increase in number of telephones, without
sufficient knowledge of the rate of increase
in cost of service with such increase in busi-

ness.

The question of long-distance service and
rates, where there is no competition, is of

great importance. This has not yet been
properly considered in any franchise, and
thus far there is no standard to follow ; but
it must be worked out in accordance with
local requirements.

Interurban Freight Ordinance. The follow-

ing provisions in the franchises of the inter-

urban railroads entering Indianapolis have
been in successful operation for many years,

and seem to cover the conditions completely.

All companies have the same provisions, the

latest without any changes from the earliest,

except as to routes and other conditions pe-

culiar to the particular lines.

5. Mail—Expressage—Freight. The said
company, party of the second part, may at
all times carry in its passenger cars, or in
suitable compartments thereof, provided for
such purpose, or in mail, express or freight
cars of a style and pattern to be approved
by the Board of Public Works, such baggage
belonging to its passengers, being transported
in such passenger cars, as is usually allowed
to be carried by passengers in steam rail-
road companies' cars, and also the United
States mail, and such express matter and
merchandise as may be enclosed in boxes,
crates and parcels, so as to be easily han-
dled, and so as not to be unsightly in ap-
pearance or offensive to sight or smell, and
also such packages and parcels as are usually
carried and delivered by messenger service

:

Provided, That no live animals (except hunt-
ing dogs) shall be carried in any such cars
or in any such compartment at any time;
and Provided further, That all baggage
(other than hand baggage), express matter,
parcels and articles of merchandise carried
as aforesaid shall be delivered at the station
and terminals herein referred to, for distribu-
tion, and that in no case shall any such bag-
gage (other than hand baggage) or any ex-
press matter, parcels or merchandise be
loaded or unloaded in or upon any of the
streets, alleys, avenues or public grounds of
said city, except at said station or terminals.
Provided, also, That fowls properly secured
in boxes or coops, may be carried in said
cars between the hours of 12 :30 a. m. and
4:30 a. m.

6. Freight. The said company, party of
the second part, shall not be permitted under
any circumstances to transport in its cars
through or over the streets, alleys or ave-
nues of said city, live animals of any kind,
other than hunting dogs. Said company,
subject to the conditions hereinafter pre-
scribed, shall be permitted to haul and handle
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freight other than designated In section 5,

when a station or terminal for the receipt
ami delivery of freight shall have been pro-
vided. After such terminal or station shall
have been provided, 1 1 1

«
- said company may

deliver freight, other than live animals, not
of a character offensive to sight or smell,
into such station or terminal, where the
same may be held for delivery to any part
Of said city, or for transfer to steam rail-
road lines, or to the lines of other suburban
or interurban companies which may be able
to transport the same under any ordinance
regulating such transportation. Until such
station oi* terminal for the receipt and de-
livery of freight shall have been provided,
said company, for the purpose of loading and
unloading its cars, shall have the right, by
first securing the consent of the Indianapo-
lis Railway Company and said Indianapolis
Traction and Terminal Company, to stand
said cars upon some line of "dead track" of
said Indianapolis Street Railway Company
or said Indianapolis Traction and Terminal
Company : Provided, That the selection of
such "dead track" shall be first approved by
said Board of Public Works ; and provided
further. That such cars shall not be allowed
to stand more than 15 minutes at any one
time in loading or unloading.
The right is hereby expressly reserved by

the Board of Public Works and Common
Council of said city, to regulate by order or
ordinance the carrying of freight, merchan-
dise, or property of any kind described in
sections 5 and 6 of this contract, through
the streets, alleys and avenues of said city,
and at any time during the term of this con-
tract, to change the route of cars of said
company, used exclusively for carrying mail,
express or freight, over the lines and tracks
of the Indianapolis Street Railway Company
and the Indianapolis Traction and Terminal
Company, but only on such a way that such
route shall connect with the other part of the
line on which said company enters the city,
and at the same time connect with the sta-
tion or terminal of the receipt and delivery
of freight herein referred to.

7. Rates—Discriminations. The rates
charged and collected by such company for
the carriage of freight matter between In-
dianapolis and points on its lines shall not
exceed those charged and collected for the
carriage, of like freight matter between the
same points by other common carriers of
freight ; and the rates charged and collected
by such company for the carriage of express
matter between Indianapolis and points on
its lines shall not exceed those charged and
collected for the carriage of Jike express mat-
ter between the same points by other com-
mon carriers of express matter.

Provided, however, That such company
shall never be compelled to charge or collect
less than 80 per centum of the published
rates now charged for the carriage between
the same points of freight or express mat-
ter, as the case may be, by other common
carriers of freight or express matter between
such points.

Provided further, That the maximum rates
which such company may charge hereunder
shall not apply to freight or other classes
than classes 1, 2, 3 and 4, as such classes
are defined by the classification in use on
January 1, 1902, by the railroad companies
operating between Indianapolis and such
other points, such classification being that
known as "Official Classification No. 22,"
copyrighted in 1902 by C. E. Gill, chairman.
Compensation to the city is provided by a

charge pet' round trip within the city limits

against all passenger and freight cars in use.

The interurban freight station is provided
for in a contract with the Indianapolis Trac-

tion and Terminal Company, which accounts
tor the above form of the provision regard-
ing it.

win. fa Damaged bj Broken Water .Mains—(an
< it.\ Restrict Water Company to s. r -

»i< <• in ( it.\ T

Where a private water company, supply-
ing water to the inhabitants of a city, al-
lows water to run from a break in its pipe
in the street, to cave in a sidewalk at the
side of the street in front of private prop-
erty, is the city or the abutting property
owner the party interested who should de-
mand, and if necessary sue for, damages for
same?

Also, would an ordinance stand in Cali-
fornia, where the water company furnishing
the city with water also furnishes water
outside for irrigating purposes, making it
the duty of the company first to supply the
inhabitants of the citv with water for do-
mestic purposes, any surplus only to be sold
for irrigation outside of city? The proposi-
tion is to bind the company by ordinance,
if possible, to furnish a constant supply to
the city where it has plenty of water to do
so if not sold for irrigation purposes. Of
course, if it gets too careless in its service,
the company forfeits its franchise.

O., City Attorney,
, Cal.

The first question depends for its answer
upon the ownership of the damaged sidewalk.
In some states the street and sidewalk be-
long to the abutting property, the public hav-
ing the right of way only. In some states
the sidewalk is specially considered as be-
longing to the abutting property, and the
city steps in to improve it only when the
property owner neglects his duties, and then
docs the work at the expense of the property
benefited. In other states the property owner
owns only his lot, and the street and side-

walk are public property, not subject to

alienation of title, except under definitely

formulated conditions.

If the property owner must pay the cost
of repairing the street directly, he is the one
to make the demand ; but if the city must
pay it, or if the city must repair the side-

walk, even if the property owner must pay
for it, it would seem that the city should
make the demand. In that case the property
owner could probably force the city officials

to act if they neglected their duty.

The writer is not familiar with California
statutes, and so cannot make the direct ap-
plication of these principles.

The second question is one for an attor-
ney familiar with California laws. In some
states water companies are restricted very
closely to the districts they serve. In some
cities they are so restricted by their con-
tracts with the cities. Conditions are differ-

ent in the states where water companies give
service for irrigation as well as city water
supplies.

The city's contract with the water com-
pany should provide for an adequate supply
and for forfeiture of contract rights if there
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Is a failure in supply. Quite possibly such

a requirement could be imposed, if not al-

ready in the contract, as a I ; lblic

— ity. This would probably depend upon

the relative necessities of the various -

ices the company is attempting to perform,

priority of contract, etc.—questions which

are purely local in their nature, but which

may be of such nature as to determine the

mat>
\ _ -:: -:ance opinion upon these ques-

tions can be of any value so far as details

are concerned.

Information About Thawing WiU.t 1'ip.-

Please advise me if any of the back num-
bers of Municipal Engineering contain ar-

ticles of practical value on thawing water
service pipes by electricity.

If vou can refer me to any other source of

information, I would appreciate it very much.
C. H. W„ Newark, O.

A brief article in vol. xlii, p. 39, gives the

principles of the method of thawing service

pipes by electricity, with references to other

sources of information. A description of the

method in detail is given in vol. xvi, p. 374,

and a brief reference on p. 189. Other meth-

ods of thawing water pipes are briefly stated

in vol. xv, p. 50, and vol. xxviii, p. 35.

Monuments and Maps for Locating Water Mains

and Appurtenances.

I would like you to give form or informa-
tion regarding maps for showing a water
svstem in a town of about 2.500. Especially
as to the best method of accurately locating
valves, dead ends, etc., and of recording
them. This city wishes a map made show-
in? location of pipe lines, etc.

Now I can locate some valves by showing
distance from cement walks, etc.. but where
no permanent monument exists near enough
to a valve or cut-off to conveniently locate

same, is it customary to drive an iron

stake or erect some monument from which
\o locate such valves, etc.?

T. R. M., , Iowa.

Will our readers give statements of their

practice and observation on this point?

The simplest method, where monuments
are necessary, is to place two substantial

concrete monuments in line, locating them

so that they will not be in danger of de-

struction by vehicles and in as little danger

as possible of displacement by subsequent

improvement of street or sidewalk. If the

line of the two monuments when produced

will pass through the point to be located,

but one measurement is necessary, other-

wise a measurement along the line and at

right angles to it or from the point to be

located to each monument will be necessary.

Iron pins may be used, but they are not as

permanent as well placed and substantial

concrete monuments. The iron pin may
be placed directly over the point to be lo-

cated, provided it is replaced every time

the point is uncovered.

Books on Water and Its I tilization.

Please refer me to books on the subjects
of concrete dam designs, water turbines,
filtering of water and flood gates for dams.

J. H. M., North Vernon, Ind.

Design and construction of concrete dams
is treated in more or less detail in such
books as Reid's "Concrete and Reinforced
Concrete Construction" ($5); Taylor and
Thompson's "Treatise on Concrete, Plain

and Reinforced," ($5); Buel and Hill's "Re-
inforced Concrete" ($5).

Wegmann's "Design and Construction of

I Mins" ($6) considers concrete dams briefly.

Wood's "Turbines" ($2.50) is one of the

older books on the subject.

Blaine's "Hydraulic Machinery" ($5) gives

descriptions of such machines.
Mead's "Water Power Engineering" ($6)

treats among other subjects of the turbine,

principles of construction and appendages
to dams.

Beardsley's "Design and Construction of

Hydro-Electric Plants" ($5) has a chapter
on dams, penstocks, head gates, flash

boards, etc.

Church's "Hydraulic Motors" ($2) dis-

cusses turbines with other hydraulic
motors.

Frizell's "Water Power" ($5) covers
dams, turbines and appurtenances.

Molitor's "Hydraulics of Rivers, Weirs
and Sluices" ($2) may be of interest on the

theory on which designs should be based.

Fuertes's "Water Filtration Works"
<$2.50); Hazen's "Clean Water and How to

Get It" ($1.50); Hazen's "Filtration of Pub-
lic Water Supplies" ($3).

Turneaure and Russell's "Public Water
Supplies" ($5) is the best book covering the

whole of its subject.

Condemnation of Water Front for Municipal

Ownership.

Have you anything on eminent domain?
We are trying tO» condemn some water front.

J. L. B., , Fla.

The taking of land for a wharf, dock or

pier is a taking for public use, as decided in

the case of Jeffersonville v. Louisville, etc.,

Steam Ferry Company, 27 Ind. 100, 89 Am.
Dec. 495, and the fact that a statute im-

posing on a city the duty of maintaining

piers along its water front also gives it au-

thority to give exclusive use to some piers

for particular steamship lines does not make
the use of such piers a private use ; in re

New York, 135 N. T. 253, 31 N. E. 1043, 31

Am. St. Rep. 825, 18 N. Y. Suppl. 536 ; but

a statute authorizing a city to license the

erection of sheds by private persons on the

public piers is void ; People v. Baltimore, etc.,

R. Co., 117 N. Y. 150, 22 N. E. 1026, 23

N. E. 1144.

Land may be taken for the improvement

of harbors and for furnishing better accom-
modations for the city's commercial inter-



THE QUESTION DEPARTMENT 393

ests ; Moore v. Sanford, 151 Mass. L's."., l'4

N. E. 323, 7 L R. A. 151.

Land may be taken for public parks ; Dis-
trict of Columbia, U. S. v. Cooper, 20 D. C.

104 ; Kentucky, Rowan v. Portland. 8 B.

Mon. 2:!:'
; Missouri, St. Louis County Ct. v.

Griswold, 58 Mo. 175 ; New Jersey, Albright
v. Sussex County Lake, etc., Commission, 68

N. J. L 523, 53 Atl. 612 ; New York, People
V. Adirondack R. Co., 160 N. Y. 225, 54 N. E.

689, 176 U. S. 335, 20 S. Ct. 460, 44 L. Ed.
492 ; in re Rochester, 137 N. Y. 243, 33 N. E.

320, 20 N. Y. Suppl. 506 ; United States,

Shoemaker v. U. S., 147 U. S. 282, 13 S. Ct.

361, 37 L. Ed. 170.

Private wharf property and land under
water may be taken to provide a uniform
system of wharves and piers in a city ; in

re New York, 18 N. Y. Suppl. 536.

Sewer Grades and Pipe Joints in Separate
System.

What small cities or towns convenient to
this location can you name having- thor-
ough-going: separate sewer systems?
Have any examples of such separate sys-

tems been published in detail with sizes
and grades of lines, recurrence of lamp and
manholes, size and kinds of flush tanks,
etc.? If so, what is the source of the in-
formation?

All authorities on sewering that I have
seen treat thoroughly of the minimum
grade for carrying the solids of sewage
when flowing half full. What to do with
too much grade on the other hand, and less
than half flow seems to be left very much
like Sam Weller's spelling of his name that
he said was, he supposed, very much ac-
cording to the taste and fancy of the
speller. An obvious suggestion to my mind
for the upper measures of the separate
sewer is an egg shaped pipe of say 8-inch
section and 3-inch bottom. Why not?
What joint material may be put in the

hands of the ordinary workman with hope
of better success than stuffing with cement
which is notoriously not very successful
in keeping out ground water?

C. E. V., , O.

Alliance, O., has sanitary sewers. Can-
ton has sanitary and storm water sewers
on the separate system. Glenville, now a
part of Cleveland, has a separate system of

sanitary and storm water sewers. Oberlin

has sanitary sewers which apparently re-

ceive considerable storm water at times.

Ashland has sanitary sewers with a few
separate storm water drains. Geneva has
sanitary sewers only. Shelby has the sep-

arate system, but there are many roof

water connections to the sanitary sewers
and there is much infiltration of ground
water in wet seasons. Delaware has san-
itary sewers with considerable infiltration

of ground water and has a few storm water
drains.

Lakewood formerly used the separate
system, but recent construction has been
on the combined system with overflows for

storm water. London has < sanitary s<-u.r

system. Marion lias a sanitary sewer sys-
tem with a few miles of separate storm
sewers. Plain City has a sanitary sewer
system but has permitted many connections
for roof water. Westerville has a separate
system with considerable infiltration of
ground water. East Cleveland has the sep-
arate system with storm sewers laid in the
same trenches and apparently considerable
leakage from the latter to the former.
Kenton has sanitary sewers in its north

district. All of these cities and villages
have sewage purification plants.

Staley and Pierson's "The Separate Sys-
tem of Sewerage,' ($3) contains the de-
sired descriptions of systems. Moore's
"Sanitary Engineering" ($14) also has
them. Folwell's "Sewerage" ($3) also has
a good discussion of the system and its

details.

The treatment of small sewers on steep
side hills has been left very largely to the
preference of the engineer, since they give
very little trouble in any case. If there is

a large flow of water at a rapid rate, the
erosion by the solid matters, particularly
sand, gravel, and the like, which may get in
from the streets or elsewhere, may result
in rapid wear of the bottom, but sanitary
sewers are seldom so troubled. There is

more danger of the water running away
from the larger solids, leaving them
stranded to decay and produce odors. Even
then there is usually little danger of stop-
page for the occasional flushes from house
discharges will move most materials at
least a little way before the water runs by.

One solution, where there is considerable
water, is to run the sewer on as flat a
grade as possible and put in drop manholes
as often as are necessary to keep the sewer
deep enough in the ground. This serves
to concentrate the wear in the manhole or
the drop pipe connected with it, which can
be specially constructed to take the wear
and to be repaired easily without digging
up the sewer. Will our readers make sug-
gestions? The egg-shaped pipe suggested
would not be applicable in many places,

although the concentration of the flow

would aid on grades not too excessive.

Some excellent compounds for making
water-tight sewer joints are now on the

market, such as G-K sewer joint compound,
jointite, pozite, the nature and use of which
have been described recently in several arti-

cles in Munic|pal Engineering. Informa-
tion about them can also be obtained by
writing to the firms named in the "Busi-

ness Directory," published in each number,
under the headings "Sewer Joint Com-
pound," "Jointite."



Maine'* \\;i*t.- in Highway Construction.

BY QBORGB T. FILES.

Professor of German at Bowdoin College.

At least $300,000 of the $1,250,000 expend-

ed by the municipalities of Maine is being-

wasted annually in ignorant mismanage-
ment of our local highway departments.

The local commissioners are too frequently

the centers of political factions who choose

the officials and look for their reward. The
commissioners themselves, when thus

chosen, are quite commonly deficient in all

necessary qualifications and rarely occupy

their positions more than two years. As a

result, we observe a pitiable lack of sys-

tem in towns and cities, with the resultant

loss of a large percentage of the money ex-

pended in the local highway departments.

None of these shortcomings can be charged

to our state highway department, however;

the towns and cities are independent and
sovereign communities, which control ab-

solutely the funds that are thus raised for

public purposes.

But there is a large amount of money
which is annually expended by or under

the direction of our state officials. These
officials are trained men; and behind them
there is a sovereign State which makes the

laws which determine their actions. Why,
then, do the main trunk highways of our

State still remain notoriously wretched
when, during the last ei^ht years, a sum of

money varying from $300.OdO to $500,000 has

been expended annually by the State in co-

operation with the various towns and cities

for the construction of our State highways?
The aggregate joint fund during the last

six years has exceeded the sum of $2,000,-

000. It is the object of this paper to re-

view in detail the reasons why our efforts

as a State have as yet shown such slight

visible results.

According to our report wre have built

miles of various kinds of road. But
where? Here, there and everywhere, all

over the face of our State in patches of

from 200 to 1,000 lineal feet. Some of

these sections are well built; some are ac-

ceptable to the eyes of a modern road
builder, but too many of them are mere

patch work, the best efforts of local engi-

neers and local constructors. With the ex-

ception of the beautiful Rocklartd-Rockport
line and the six miles which the progressive
town of Rumford has constructed, there are
scarcely three consecutive miles of good
modern road in the State of Maine.
Under such a system as this we are pro-

posing to expend the sum of $600,000 or

$700,000 during the next year. We are pro-

posing to do more—we are looking earnestly

forward to an amendment of our constitu-

tion which will permit us to borrow on the

credit of the State, the sum of $2,000,000

with the intention of constructing the main
trunk highway of our State.

The trouble does not lie with our highway
department, for there you have conscien-

tious men who are endeavoring to accom-
plish the largest possible results with the

smallest possible expenditures of money.
The real trouble lies in our system and in

the laws of our State which underlie this

system.
The chief causes of our waste are:

1. Our highway statutes established

and now maintain a highway department
at Augusta with a commissioner, who is

an engineer, and a few clerks. Unfortunate-
ly, however, these same statutes robbed this

same department of practically all its ex-

ecutive power and provided it scantily with
means of accomplishing any tangible re-

sults. It is no exaggeration to state that,

at the present time, the highway depart-

ment of Maine has no power whatever ex-

cept that of recommendation and perfunc-

tory supervision by underpaid inspectors.

2. The selection of State and local high-

ways is left in the hands of the local au-

thorities and the county commissioners. In

other words, we possess no impartial, cen-

tral control for the development of local

highways or of a State system.

3. When the joint fund is to be expended
in a town or city, the State itself has no

authority over construction. The work is

laid out and completed by local engineering

talent, oftentimes by men who have never

enjoyed a day's engineering education. As
a result we see in our State today some of
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the most Lamentablt ns of road con-

struction that are to be found in the wide
world; macadam roads rolled by traffic,

roads properly ditched and drained but with
no outlet for the water thus drained off, ex-

penslve bitulithic construction where gravel
is abundant, poor dirt roads where the traf-

fic demands a surface of the toughest car-

rying qualities, and other errors too numer-
ous to mention.

4. During the construction of the joint-

fund road, it is inspected, with more or less

frequency, by the state inspectors, of whom
there are twenty, receiving- a salary of
about $250 to $300 annually, and of which
number not more than one or two have ever

received a day's training in theoretical road
building or practical engineering. Let it

here be said that these men are all faithful

and willing, excellent men of good sound
common sense, but absolutely lacking in

the technical training which is so necessary
to such work.

5. Under the laws as they exist today,

it is impossible to build a section of joint-

fund road, on an average, longer than 1,000

to 1,200 feet of macadam or about twice
that amount of gravel construction. In
other words our State prescribes by law
the most expensive method of construction
that exists, namely, the piece-meal policy

of a few feet at a time. As a result of
this policy our macadam roads are costing
us from $10,000 to $15,000 per mile, while
in other States, where wholesale construc-
tion prevails, the cost is reduced from 30

per cent, to 40 per cent, from our own
figures.

6. Our present laws prohibit the use
of any of our State highway money for

purposes of maintenance. This very neces-
sary care of newly constructed roads is

left in the hands of the town authorities
after the road is completed, with no penalty
for failure to maintain, or reward for good
care. As a result many of the sections of

State roads that have already been built in

our State are in pitiable condition. Here
we find one of the most unfortunate results

of our local carelessness in selecting road
commissioners, for it will be instantly seen
that the new State roads, when once con-
structed, come under the jurisdiction of the
local commissioner, for proper care and
maintenance.

7. The last, and perhaps the most vicious

means of wasting our State highway funds,
is the provision, which our law now allows,

that the cities of our State may expend
their joint highway fund upon the city

streets. During the past four years over
$216,000 of our State highway funds has
been expended in building the streets of our
cities in Maine. It will long be held to the
discredit of the city of Portland that the
largest and richest municipality in our
State succeeded, by force of influence and
authority, in bringing this unfortunate con-
dition about. Our law was properly framed

in the begin nine:, but

later i<\^isiai ure after an ur i
it on

the part of the city government and certain
citizens of Portland. No other State in New
England permits such a waste of money as
tins.

These, then are the chief defects in the
highway law of Maine as they exist today;
they are vital defects, too, which are lead-

ing to an enormous waste of public money,
and which are preventing us from realizing

any adequate, tangible results from the
amount of money which we are now ex-

pending upon the roads in our State. There-
fore, we may naturally assume that the
citizens of our State will never consent to

any 'amendment to our constitution, carry-

ing with it, as the proposed amendment
does, an expenditure of $2,000,000, or more
of money, until we, as a State, are satisfied

that this vast sum of money will not be
wasted. The writer believes in the proposed
amendment to our constitution, for it will

furnish our State with the necessary funds
to undertake a comprehensive development
of our State highway system. But this

amendment should be authorized only after

all the various interests of the State have
been carefully safe-guarded, and when we
know that the money thus raised will be
wisely, equally, and economically expended.

It may not be out of place here, to state

what assurances are asked in advance of
any great expenditures, by the organizations

of our State, whose interests are most vi-

tally connected with the raising and ex-

pending of such a sum of money as is now
proposed. Some of these preliminary steps

are as follows:

1. The appointment of a commission, as
is customary in other States of New Eng-
land, with power to designate local and
State lines, and to develop a system of
highway improvement that will best serve
all the varied interests of the State. This
commission should be headed by our state

engineer, and should be thoroughly repre-

sentative in its character.

2. A code of highway laws modelled after

the wise laws of our neighboring States,

but adapted to the needs of our own con-
ditions.

3. Such a code of laws would remove
the defects which now exist in our system
by

(a) Distinguishing as is done in other

States, between State-aid roads and State

roads, for the failure to distinguish prop-
erly between these two terms has already
led to much confusion among us.

(b) Centralizing in our commission the

authority over the roads to
%
be constructed.

(c) Providing sufficient means for prop-

er construction of our roads under trained

engineers, possibly under the district plan

as is the practice in New Hampshire and
Massachusetts.

(d) Providing amply by funds and regu-

lations for the proper maintenance of State-
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ai.l and State roads which have been and
constructed. This is one of the

most vital considerations In the whole
problem.

Adjusting the proportion to be paid

by the State and the towns in the construc-

tion of "ur State lines.

Such, in brief, is the plan which Is pro-

: ti> remodel our present highway sys-

tem l " prevent the economic waste which
Is now going on, and to provide for a wise

and just expenditure of the funds that may
ropriated In the future

Instruction t<> Sidewalk Inspectors.

Referring to quesjtlon on page 190 of
March Munic pal Enginberinq, concerning
Instructions to inspectors, I enclose here-
with instructions to sidewalk inspectors
which we are using1

. I intend preparing
thing along the same line for sewer

and paving inspectors.
are at liberty to publish the enclosed

if you wish to do so.
Earle R. Whitmore.

City Engineer, Port Huron, Mich.
INSTRUCTIONS TO SIDEWALK INSPECTORS.

1. The inspector should keep with him a
copy of the sidewalk specifications and
should study same until he is thoroughly
familiar with all their requirements.
He will be expected to enforce the speci-

fications in every detail, and will be held

responsible by the superintendent for such
enforcement.

.. Inspector will be provided with blanks
upon which he shall make a report to the

city engineer at the end of each day's work
of the number of lineal feet and location of

walks built during the day, and amount of

cement used, etc.

3. In case of any disagreement between
the inspector and the foreman or men on
the work as to the interpretation of the

tications, the matter shall immediately
be reported to the superintendent or en-

gineer.

Inspectors are expected to treat the con-

tractor and his men courteously at all

times, and to make every effort to avoid

trouble or misunderstandings. But if any
workman shall persistently fail to carry
out the requirements of the specifications

or shall prove unfaithful or incompetent,
such facts must be at once reported. Any-
one who is incompetent or willfully un-

faithful or abusive will not be allowed to

continue on the work.
4. Inspector must see that the materials

comply with specifications. If any. change
is made in the brand of cement being used,

the superintendent and engineer must be
notified before, making such change. Xo
lumpy cement shall be used. Cement must
be piled on a dry board or dry place where
it will not absorb moisture from the ground,
and if any is left on the street over night,

it must be well covered with canvas. If ce-

ment shall seem not to work properly or
to give unsatisf;t< tory results in any way,

the matter should he brought to the atten-
tion of the superintendent or engineer at
once.

The inspector shall watch the gravel
closely, and if it seems to contain too much
or too little sand at any time shall imme-
diately report the fact, and shall see that
the sand used for mortar is of proper grade.

5. The inspector shall provide himself
with a templet which can be laid across the

forms to determine when the grade is the
required 4y> inches below the finished sur-
face, or the base the required % inch below
the finished surface.

6. See that sub-grade is quite wet when
concrete is deposited. This not only pre-

vents the ground from absorbing the mois-
ture from the concrete, but as the moisture
evaporates from the surface of the walk it

will be replaced with moisture absorbed
from the sub-grade. Concrete which is al-

lowed to dry out too rapidly never attains
its full strength.

7. Watch the proportioning and mixing
continually.

If wheelbarrows of approximately uni-

form size are used, the gravel may be meas-
ured in wheelbarrows witrtout the use of a
measuring box. But the contractor shall be
required to furnish and keep on the work at

all times a box of definite size (say one
cubic foot) with which the capacity of the

wheelbarrows may be tested at any time.

The specifications require that a 94-pound
bag of cement shall be considered one cubic

foot, and that the concrete for base shall

be one part cement to five parts gravel.

Thus if it is found that 1% cubic feet of

gravel is being handled to each wheelbar-
row load, each barrow of gravel calls for

3-10 bag of cement and 20 barrows (30 cu-

bic feet) of gravel require 6 bags of cement,
which will make a convenient batch. (Care
must be taken that batches are not so large

that the wearing surface cannot be spread
within the specified 50 minutes after mix-
ing the base.) If barrows carry two cubic

feet, 15 barrows (30 cubic feet) will re-

quire 6 bags of cement. If barrows carry

2% cubic feet, 12 barrows (30 cubic feet)

require 6 bags of cement and if barrows
carry 3 cubic feet, 10 barrows (30) cubic

feet) require 6 bags of cement.
Thorough mixing is fully as important as

correct proportioning.

Concrete board should be carefully

cleaned every night.

8. See that the finished walk is not ex-

posed.

It must be covered with canvas or with

sand without delay as soon as it is hard

enough that the covering will not damage it,

and the sand covering must be thoroughly
moistened. If walk is covered temporarily

with canvas, it must be covered with sand

as soon as the canvas is removed.
9. See that proper and sufficient barricades

and lights are provided, and finally, that
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the work le properly and neatly cleaned up.

10. The above Instructions are Intended

merely to explain and emphasize some por-

tlons of the specifications. Other require-

ments of the specifications are equally im-

portant, but do not require any special ex-

amination.

Borne Methods of Preventing Dust on Macadam
Streets.

BY JOHN F. ICKE. CITY ENGINEER, MADISON,
WISCONSIN.

From a paper read at 1912 meeting of the
Engineering Society of Wisconsin.

A macadam road as we all know, is made
of crushed stone of varying sizes held in

place by filling the interstices with smaller

stone, stone dust, or other suitable ma-
terial as a binder. In the ordinary water

bound macadam a cementing action takes

place between the crushed stone and the

dust used as a binder, the degree of this

cementing action depending upon the ma-
terial used as crushed stone and the ma-
terial used as a binder.

The harder the rock, the less able it is

to absorb moisture, and the more difficult

it is to bind. For this reason the granites

are more difficult to bind than the lime-

stones when used as a road material.

In order to keep macadam streets in good
condition they must receive sufficient traffic

to furnish more or less dust, and moisture

must be provided to aid in keeping the

stone cemented. If a sufficient amount of

moisture is not present then the road will

ravel and will be rapidly destroyed, espe-

cially if very much automobile traffic pass-

es over the road.

In order to supply the necessary moist-

ure the method of applying water with a

sprinkling wagon has been used in the

past. The water so applied furnishes the

moisture which is absolutely necessary to

keep the macadam well bound and also acts

as a dust layer or dust preventive.

Many objections to the use of water as

a dust preventive may, however, be urged.

If the water is applied in just the right

quantity to lay the dust but not in quanti-

ties enough to make the road surface un-

necessarily muddy then the service may
be considered fairly satisfactory. The
difficulty lies, however, in the almost im-

possible task of having the water applied

often enough and in quantities sufficient

only to keep .the surface moist.

For some years past engineers and others
interested in road work have been experi-

menting with various materials and meth-
ods of application, designed as a substitute
for water as a dust layer. The use of tar

or asphaltic oil applied to the surface of

the road, or of tar or asphalt as a binder
for the upper two or three inches of the
road surface is now good practice in many
localities.

The application of tar or asphaltic oil on

the surface of tin- road is generally spoken
of as# surface treatment. The writer's ex-

perience with the use of tar in the surface
treatment of macadam streets dates back
to the year 1908 when the first trial was
made. The material used was a prepared
tar known as Tarvia A made by the Bar-
rett Manufacturing Co.

The street in question was one built of
crushed limestone in 1897. The surface
was in ideal condition with very few de-

pressions or irregularities. The prelimi-

nary treatment of the road surface before
applying the tar consisted in thoroughly
sweeping the street surface to remove as
much of the dust as possible. The con-

sistency of the tar was such as to make it

necessary to heat it before it could be ap-
plied. Application was by means of

sprinkling cans with broadened nozzles.

Approximately one-half gallon of tar was
applied per square yard of surface. The
surface of the tar was covered with a thin

layer of coarse limestone screenings ap-

proximately one-quarter inch in diameter
from which practically all the dust had
been removed. The street was rolled with
a fifteen-ton roller and was thrown open to

traffic as soon as possible thereafter. After
a short time and after the excess of
screenings had been worn away the street

resembled in many respects a sheet asphalt
pavement. After the lapse of two years
a second treatment was given similar in all

respects to the first, except that the quan-
tity of tar per square yard was about one-
third of a gallon. This second treatment
was given primarily to cover the individual

stones which projected above the general
surface of the pavement and were thus not
thoroughly covered by the first treatment.
Several excavations made in the street

since the last treatment show that the tar

penetrated the surface of the road from
three-quarters of an inch to one inch and
thoroughly bound the surface. How soon
it will be necessary to again apply the tar

it is impossible to tell; however, it is safe

to say it will not be necessary to apply an-

other treatment for at least three years
and possibly not for five or six. The above
mentioned treatment has practically elimi-

nated the formation of dust caused by the

breaking down of the stone under traffic.

The street is, however, not dustless as
more or less dust is brought upon it from
traffic and other outside sources and it has
been found advisable to give the street

more or less sprinkling with water to keep
down the small amount of dust which does

accumulate on the street from the sources

mentioned above. The street surface is so

well bound that any ordinary rain will free

the surface from dust as though it were an
asphalt pavement. One objection to the

above mentioned treatment is that it

leaves the street slippery at those times

when, due to weather conditions, other

lavements like asphalt are also slippery.
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Ltment was 7

cent- In this iogt are
included all t \ hlch should enter,
namely, the cost of cleaning the street, the

• ie tar. of heating and applying It.

the i"si ..f the screenings and applying
them, and the cost eond
treatmeiv per square yard as
the quantity of tar applied per square yard
was

In addition to applying the heavy tar

mentioned above a lighter tar (Tarvia B)
requiring no heating before applying has
been used with considerable success. This
tar is sufficiently fluid under ordinary tem-
peratures to run freely from the tank cars
in which it is shipped. Before applying the
tar the road surface must be cleaned of all

dirt so as to expose the stone surface. The
cleaner the surface of the street the bet-
ter will the result be in the end. If any
cakes of dirt or screenings are allowed to

remain on the surface then the tar will not
penetrate into the macadam but will in-

stead be absorbed by the layer of dirt or
screenings. The first heavy rain will

simply loosen the dirt layer and the street
will in consequence become muddy. The
street ma pt either with a rotary
street sweeper or with push brooms. The
former method is the more economical but
is somewhat objectionable on the part of
the public on account of the raising of dust
while the sweeping is being done. The
raising of a dust while sweeping may be
lessened somewhat by sprinkling lightly
with water previous to sweeping.
The tar is hauled from the tank cars to

the street in wagons equipped with a
sprinkling attachment to the rear of the
wagon. Several such attachments are on
the market the general principle of all be-
ing the same. Suitable regulating valves
are provided on the attachment which
makes it possible to gauge the quantity
of tar to be applied. In practice about one-
third of a gallon of tar is applied per square
yard of street surface.

The tar, especially during warm weather,
penetrates into the surface of the macad-
am sufficiently at the end of from six to

twelve hours to enable the street to be
thrown open to traffic. The efficiency of
the tar as a dust preventive lies in the
fact that it penetrates the surface of the
street from one-fourth to one-half inch and
firmly binds the stone in place.

Road Armoring With Setts.

Sir—The small sett, or "Durax" paving,
roads with small setts. The method was
fully described by Ernest Flagg, in the Feb-
To the Editor of Municipal Engineering:
traffic, is best described as the armoring of
which is now recognized as one of the very
best for all kinds of roads and all classes of
ruary issue of Municipal Engineering.
The system, after exhaustive trials, is now

flopti d, and hundreds of miles
of Streets and mads in England and Ger-
many have been paved with small setts with
great success and to the complete satisfac-

tion of the engineers.

Although the most important application

Of this pavement is undoubtedly to the
"armoring" of existing macadam roads, it

Is also being largely used on new roads with
any suitable foundation, and also for replac-

ing large setts.

The small setts are irregularly shaped
cubes. The heads are preferably four-sided.

The sides taper slightly so that the base is

approximately two-thirds the area of the

head.

The most important point, however, is the

depth, which must not vary more than %
inch at most. The two sizes in general use
are the 3% -inch to 4-inch and the 4-inch to

4 ' j -inch in depth, but for special purposes
other sizes are made.
As in all roads, it is necessary that the

foundations should be sound. Hence, before

commencing to pave a macadam road with
small setts, complete assurances on this point

should be obtained. After removing as little

as possible from the surface of the road it is

leveled, correctly profiled and rolled, and the

stones placed in position, sand being used
sparingly and only for the purpose of bring-

ing up the shallow stones to the level of those

of full depth. It is most important that

stones of unequal depth should not be placed

together. It is therefore very necessary to

sort the stones beforehand into three groups
of similar depth and with reference to the

shapes and angles.

When sorted, they are laid as follows : The
smallest stones towards the abutments of- the

road, those of greatest depth at each side of

the crown, and the medium size stone to form
the crown. They are so arranged that they
lie in concentric rings, so that the line join-

ing the crowns of the rings is at right angles
to the direction of the curb stone, and the

axes of the outer rings or segments must co-

incide with the outer edge of the large setts

which are used to form gutters. After the

stones are in position thejr are rammed until

firmly bedded on the foundation, when there

must not be more than about 14 inch of sand
under the shallowest stone.

Before and during this process the road sur-

face is freely watered and the space between
the setts well filled up with a sharp river

sand.

When complete, the whole surface is cov-

ered with sand to a depth of % inch. This

gradually works into the joints and consoli-

dates. It has been found that sand is the

best grouting for this paving. It enables

the joints to be placed very close together

and, when consolidated, effectually resists

the scouring action of water and other de-

structive actions, whilst retaining its elas-

tic nature.

Another method of laying the small setts

can also be employed. Instead of placing



PROM WORKKRS IN THE FIELD 399

the scits in concentric rings they are sel In

diagonal lines across 1 1
1

-
- mads. This meth-

od tends to break the joints, and also n>

avoid saps between setts which are some-
times unavoidable In the concentric ring

method. Otherwise the process Is Identical

as above described.

The roughness of the beads of t lie small

setts wears off under the traffic, leaving a

smooth and level surface over which the

wheels pass as easily and as noiselessly as

over asphalt.

The latest improvement of the "Durax
Armouring" consists of the small granite

cubes set in a foundation of bituminous con-

crete, with the joints grouted with a similar

material. This gives an elastic, waterproof
foundation, as resilient for all kinds of traf-

fic as ordinary tar or pitch macadam. It

has all the wearing qualities of an ordinary
granite sett road, with none of its disad-

vantages, since it is comparatively noiseless,

affords an excellent foothold, and does not
become slippery or greasy in wet weather.
This kind of road armouring is also suitable

for all kinds of motor traffic.

A. E. Stlven, M. E.,

29 Broadway, New York City.

Kansas City's Sewer Specifications.

A "Public Improvements Committee,"
working with the Board of Public Works,
started an investigation relative to proposed
sewer specifications by writing a set of ques-

tions to some half dozen local engineering
firms of good standing, whose answers were
expected to show the amount of their ex-

perience with vitrified clay and concrete

sewer pipes, their preference of the two,

their criticism of concrete pipes (if any) and
whether the new material was worthy of a
place in the city specifications. They also

addressed a circular letter to the plumbers
of the city asking for their views. Most of

the letters were readily replied to—some in

person. Thus the committee immediately
gained the co-operation of a great many
local men writh no extra expense whatever.
At this poin the clay pipe interests and

the cement interests, through their co-opera-

tive publicity organizations, became keenly
interested, extended the investigation all

over the country, brought expert witnesses
from far and near, affidavits, photographs
and much other data, and appeared each
side with an attorney and a court stenogra-
pher ; so that the investigation soon as-

sumed the aspects of a court proceeding.

Among the most interesting witnesses who
appeared in behalf of concrete pipe were
Prof. Erasmus Haworth of the University of

Kansas ; Prof. Heidenreich, author of the
handbook of that name ; R. T. Miller of the
Pittsburgh Testing Laboratory, and J. E.

Moore of Hunt & Co.'s Laboratory. Among
those that appeared in favor of clay pipe
were George W. Fuller, sanitary engineer

;

Prof. E. Orton, Jr., dean of ceramic engi-

neering al the University of Ohio; Jas. L.

Darnel] and R. B. McDonnell, civil and sani-
tary engineers.

Professor Haworth advised that cement
and concrete could be used for sewers when
properly applied and stated that when there
was an advantage In price in favor of con-
crete it should be used. Prof. Heidenreich's
testimony as a whole did not bear directly

on sewer pipe, but included very Interesting

results obtained by him as a pi neer in rein-

forced concrete. The testimony of !:. T.

A! ill. -I- and J. E. Moore from the two testing

laboratories was to the effect that after a
great number of analyses of sewage they
had found nothing which in their opinion
would destroy concrete pipe when properly
made. This qualification of "properly made"
brought up the

#
subject of methods and costs

of inspection.

The clay interests introduced figures from
L. R. Ash and Thos. McGeehan of the city's

engineering department showing that the
cost of sewer pipe was never more than one-
fifth of the total cost of sewer contracts.

Prof. Orton's testimony was chiefly inter-

esting as a clear description in plain lan-

guage of the process of manufacturing vitri-

fied clay pipe, of its chemical and physical
characteristics, and its resistance to all

agents of destruction. Mr. Fuller went into

a detailed description of the action of bac-
teria upon sewage and sewer pipe and gave
a clear account of the evolution of hydrogen
sulfide from decomposition, the union of this

gas under favorable conditions with air and
moisture to form sulfuric acid, and the sub-
sequent action of this acid upon concrete.
Photos and reports from El Paso, Texas,
and points in California and in England
were introduced to bear out his theories.

The investigation was closed on the night
of March 25th after four months' of thorough
study on the part of the committee.
The conclusions of the committee were as

follows

:

First. That approved sanitary engineer-
ing requires that the best commercial pro-
duct should be used in sanitary sewers, for
the protection of health and life of the citi-
zens of this community.

Second. That the best material to be
used in the sewers of Kansas City is vitri-
fied salt-glazed pipe. That it is the most
sanitary, durable, and impervious

;
possesses

the greatest strength and permanency, and
presents the greatest resistance to deteriora-
tion and destruction of all the commercial
products for sewer construction, now on the
market.

Third. That bids for finished sewers, based
on specifications, including both vitrified
pipe and cement pipe, that have been submit-
ted during the past few months, show that on
an average the cost of the finished cement
pipe sewer is greater than the finished vitri-
fied pipe sewer. Taking into consideration
these facts, and the legal opinion furnished
us by the city counselor, in our judgment this
is a matter that should be left entirely to the
Board of Public Works, and we so recom-
mend it. We also recommend that the
pending ordinance do not pass.
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Higher Courts.—Bond Limit and Water Plant Purchase.—Sewage Disposal Veto.

I>e< i-imis of the Higher Courts of Interest

to Municipalities.

City is Not Obliged to Light Streets.—

A

city is under no legal duty to light the

streets of any particular locality and is not
negligent in law for not doing so, though its

failure to light a street might be considered
in determining whether it was negligent in

permitting an obstruction at that point.

—

Shreve v. City of Ft. 'Wayne (Ind.) 96 N.
E. R. 7.

City Not Liable for Injury Due to Muni-
cipal Electric Current.—The lighting of

streets is a governmental function, so as to

make a city liable for injuries to a child by
contact with a wire suspended from a pole

supporting a street arc light, though the
city's plant which supplied the street lights

also supplied electricity to private dwellings
and business houses.—Irvine v. Town of

Greenwood et al. (S. C.) 72 S. E. R. 228.

City Must Maintain Municipal Lighting
Poles in a Safe Condition—An Act permit-
ting one injured through a defect in a street

to recover damages therefor, requires the

city to keep the street in such repair that it

is reasonably safe for travel, so that it

would be bound to keep an electric lighting

pole placed in the street, together with the

wires attached thereto, in a safe condition.

—

Irvine v. Town of Greenwood et al (S. C.

)

- E. R. 228.

Children Playing in the Street Is an Ille-

gitimate Use Thereof.—The court cannot
say, as a matter of law, that the playing of

children in the street is an illegitimate use
thereof, which the city is not required to

anticipate in maintaining the street in a safe

condition ; the question being ordinarily for

the jury.—Irvine v. Town of Greenwood (S.

C.) 72 S. E. R. 228.

City Not Liable for Defect in Street Un-
less Notice Has Been Given to Make Re-
pairs.—A city is not liable for injuries to a
pedestrian by a defect in a street, unless it

had notice of the defect, or of such facts
and circumstances as would, by the exercise
of reasonable diligence, lead a prudent per-
son to such knowledge, whether the defect
was caused by the act of a third person or
by the failure of the city to make repairs.

—

Boender v. City of Harvey (111.) 95 N. E.

R. 1087.

Duck Raising on City's Water Supply May
be Enjoined.—A city using a pond for many
years for supplying its inhabitants with
water for drinking purposes is entitled to

enjoin defendant from raising ducks on de-

fendant's premises, unless defendant permits
certain precautions to prevent the contami-
nation of plaintiff's water supply by such
use ; defendant's business having been begun
only some three years before action

brought.—City of New York v. Blum (N.
Y.) 131 N. Y. S. 87.

Assessments For Improvements May Be
Made Even Though Cemetery Exemption In-

creases the Same.—Greater New York Char-
ter authorizes the board of estimate and ap-
portionment to determine how much of the

cost of a local improvement shall be borne
by the city, and requires the rest to be as-

sessed on benefited property. Another sec-

tion requires all moneys paid for the im-
provement, except the city's share, to be as-

sessed proportionately as far as practicable

upon the lands benefited. A law exempts
cemetery property from assessments for local

improvements. He ld, that the Legislature
had power to, and the statutes did, authorize
the board of estimate and apportionment to

assess he total cost of local improvements
on land benefited, though cemetery land was
exempted, so as to very largely increase the

assessments on the other land ; the assess-

ment thereon not exceeding one-half the

value of the land.—In re Starr Street in

Borough of Queens (N. Y.) 131 N. Y. S. 71.

Sureties to a Contractor's Bond Are Not
Liable For Additional Engineering Expense.
—Increased sureties on the bond of a con-
tractor who abandoned his contract with
commissioners, while liable for any sum, in

excess of the contract price, it cost to com-
plate the work, are not liable for expense of

any further engineering for the work after

the abandonment of the contract ; it not be-

ing shown any sum was paid out or debt
incurred for engineering because of the aban-
donment of the contract.—Nick Peay Con-
struction Co. et al. v. Miller et al. (Ark.)
139 S. YV. R. 1107.
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Sworn Statement To Sureties of a Con-
tractor Is Not Essential to Holding Said
Sureties to Account.—The notice of commis-
sioners of a sewer district of a city to sure-

ties on the bond of contractor for construc-

tion of a sewer merely that he had wholly
abandoned his contract is enough, without
more, and without being sworn to, though the

bond provided that the sureties should be
notified of any act of the contractor which
might involve a loss for which they are

responsible, with a verified statement of the

facts in the case.—Nick Peay Construction

Co. et al. v. Miller, et al. (Ark.) 139 S. W.
R. 1107.

Citizen May Not Sue For Fire Loss Due
to Insufficient Water Supply.—A private citi-

zen, although a taxpayer of a municipality,

cannot maintain an action against a water-

works company to recover damages for los-

ses by fire sustained by him in consequence
of the failure of the company to perform its

contract with the municipality to furnish a

supply of water for the extinguishing of

fires, as there is a want of privity between
the citizen and the company which prevents

him from suing either for breach of the con-

tract, or for the breach of duty growing out

of the contract.—Lutz v. Talequah Water
Co. (Okla.) 118 P. R. 128.

Water or Canal Co. Is Not Required tq

Construct Bridges Subsequent to Building

Their Canal.—A law requiring every water
or canal corporation to construct and keep
in good repair all bridges across their canal

that the board of supervisors of the county
where such canal is situated may require,

etc., does not require such companies to con-

struct culverts to carry streets established

subsequent to the construction of the canal

over the same, the duty to construct such
culverts being on the city.—South Yuba
Water Co. v. City of Auburn (Cal.) 118 P.

R. 1001.

City's Mandamus Right to Inspect Books
of a Corporation Is Limited by Ability to

Purchase Plant of the Company.—In prelim-
inary mandamus proceedings by a city seek-
ing to acquire the works and property of a
water company, the paramount issue is the
right of the city to have access to the com-
pany's books and records to secure data of
the cost and maintenance of the company's
plant and the dates and amounts of divi-

dends, but, since mandamus will never issue
for a vain or useless purpose or to satisfy
a mere curiosity, the proceedings would also
involve the issues of the financial ability of
the city to purchase the plant, the assessed
value of the city's real estate, and the
amount of its indebtedness, and the cost of
the waterworks plant, its maintenance, and
the dividends declared.—City of Williams-
port v. Citizens' Water & Gas Co. (Pa.) 81
A. R. 316.

Selectment Must Exhibit Map of Proposed
Relocation of Street.—A law providing that,
in a proceeding to re-establish the bounds

of a street, the selectmen "may" cause amap showing existing conditions to be ex-
hibited, and that notice as to when and
where the may may be seen "shall" be given
the requirement for its exhibition is man-
datory.—Hartford Trust Co. et al. v. Town
of West Hartford (Conn.) 81 A. R. 277.A Marked Copy of a Newspaper Does Not
Constitute a Legal Notice of Intention —In
a proceeding to re-establish the bounds of a
street, notice of the selectmen's decision
given adjoining owners by mailing them
marked copies of a newspaper containing an
advertisement of the notice is insufficient
One cannot be charged with notice of what
may be contained in the advertising columns
of a newspaper, though the copy received
by him be a marked copy.—Hartford Trust
Co. et al. v. Town of West Hartford (Conn )

81 A. R. 277.

Court May Not Direct Opening of a Dam
to Give Future Relief From Shortage, even
Though Present Conditions Warrant.—Where,
at the suit of a water company in which
it alleges a great scarcity of water, a pre-
liminary injunction is granted compelling
the opening of a dam so that the water of
a lake may be released into the stream be-
low to a certain amount, the court cannot in
its final decree after the emergency requir-
ing the preliminary injunction had passed
direct that it stand in force to give similar
relief whenever a similar emergency shall
arise, especially where there is no prayer
in the bill for such a decree.—North Moun-
tain Water Supply Co. v. Troxe'.l et al (Pa )

81 A. R. 157.

Renter May Demand Water Service Even
Though It Be Refused to Landlord.—The
lessee of part of a room is entitled to water
service for his own use, or damages for re-
fusal thereof, if he applies in good faith,
though service formerly supplied to the land-
lord, he furnishing the lessee, water required
by him, was discontinued for nonpayment of
rentals by the landlord.—Ginnings v. Meri-
dian Water Works Co. et al. (Miss.), 56 S
R. 450.

Bondsmen Liable for Cost of Repairs on
Machinery Used in Work Bonded.—The bond
of a contractor to construct sewers for a city,
conditioned on the contractor paying for all
labor performed and materials used in car-
rying out the contract, covers the cost of re-
pairs of machinery used in the work, and the
person making such repairs may sue the
surety therefor. Fidelity & Deposit Co. of
Maryland v. Charles Hegewald Co. (Ky )

139 S. W. R. 975.

A Railroad Company is Classed as Part of
"Public" in Water Contract.—An application
for a writ of quo warranto challenging the
right of a railroad company to purchase water
from a water company in a territory within
which such company is authorized to supply
water to the public will be dismissed ; the
railroad company being a part of the public.
Commonwealth ex rel. Todd, Atty. Gen., v.



hi: Ml.MCIPAL ENGINEERING

Pennsylv.uiU Railroad Co. (Pa.), SI A. II.

196.

Mandan 'orce City Authoriti.

tractor Periodical Payments.—The
i:y charter vested the board of pub-

lic works with exclusive charge of the im-

provement and extension of streets and

alleys, of all bridges and the erection and im-

provement thereof, and of all public works,

not otherwise provided for. Ordinance No.

A10 directs that the city engineer, in addi-

tion to his charter duties, shall perform such

es as may be directed by the board of

public works. The board of public works,

on behalf of the city, executed a contract

for a street improvement, which gave the

board and the city engineer the supervision

and control of the work, and provided for

payment by warrants at specified intervals,

based on estimates by the board and engi-

neer of the work done. Held, that the duty

of making estimates was not a contractual

duty, though growing out of a contract, the

board and engineer not being parties thereto,

but was a duty imposed by law, and enforce-

able by mandamus. State ex rel. "Warehouse

& Realty Co. v. City of Spokane et al.

(Wash.), 118 P. R. 321.

Authority to Levy Assessments for City

Improvements Secure from Court Action in

Most Cases.—Authority of a municipal cor-

poration to levy assessments on abutting

property for benefits conferred by street im-

provements being derived solely from the

Legislature, the courts will not interfere with

the exercise of the city's discretion in de-

termining the extent of the benefit conferred,

unless there is a want of power, or the meth-

od of assessment is so clearly inequitable as

to offend a constitutional principle. Town
of Tarboro v. Staton (X. C.\ 72 S. E. R. 577.

Plans and Estimates Need Not Be Pre-

pared by the Engineer in Person.—The esti-

mate, plans and specifications for a public

improvement need not be prepared by the

city engineer in person, but may be prepared

by a specially employed assistant, if the city

engineer supervises the assistant's work to

the best of his ability. Menefee v. Taubman
et al. (Mo.), 140 S. W. R. 604.

Contract For Stipulated Price Per Tear

Does Not Come Under Limit of Indebted-

ness.—A contract of a municipal corporation,

with a water works company, for a supply

of water for public use, for a stipulated num-
ber of years, at a stipulated price per year,

payable in quarter annual payments, is not

void, by the s-tatute limiting municipal in-

debtedness, because the aggregate of such

payments, for the full term of the contract,

with existing indebtedness, exceeds , the

amount for which such municipality, is by
said statute, allowed to become indebted.

The validity of such contract is tested by the

aggregate quarterly payments for the first

year. Allison et al. v. City of Chester et

al. (W. Va.), 72 S. E. R. 472.

Bonded Limitation Interferes with Warren's
Water riant Purchase.

Following an agreement made between the
city of Warren, Pa., and the Warren Water
Company, and for the purpose of determin-
ing the value of the water plant, an ap-
praisement of the water works plant and

mi was made early in 1903. This ap-
praisement, it was determined, was to form
the basis for the sale of the plant to the
municipality.

The valuation of the plant was found at

$390,000; and at this price the Warren
Water Company agreed to sell and the

borough in turn agreed to buy, issuing

bonds to the "Water Company in the full

amount. These bonds were to be secured
by the plant, and were to be paid solely

out of the receipts and revenues derived
from the water works system. An ordi-

nance was accordingly passed which pro-

vided a sinking fund for this purpose as

follows:

That to provide an adequate sinking fund
from the receipts and revenues derived
from said water works or system for the
payment of the interest on said bonds and
for their redemption there shall be set
aside annually from said receipts and rev-
enues the sum of $32,500 until and includ-
ing the year 1921, and the sum of $26,000
until and including the year 1931, and the
sum of $19,500, until and including the year
1941, during the existence of the bonds
herein authorized and directed to be issued
to provide for the payment of the interest
and liquidation of the principal thereof.
And the moneys arising from said receipts
and revenues shall be applied at the periods
stated in said bonds herein authorized and
directed to be issued and to their redemp-
tion as per according to their terms and
not otherwise.

The value of the taxable property of the

borough was $4,692,545 and by the statute

limiting the bonded indebtedness of a city

of Pennsylvania only 7 per cent, of this

amount could be pledged. The constitu-

tional limit of indebtedness upon the con-

sent of the voters was therefore only $338,-

478; so that with an existing indebtedness

of $190,000, the proposed purchase, provid-

ing the purchase bonds came under, the re-

quirements of the limit of indebtedness
would cause an indebtedness in excess of

the $328,478.

Suit was brought by Daniel E. Lesser,

a taxpayer, to test the legality of the pro-

posed purchase.
In commenting upon the case the judge

held that there were four points involved,

namely:
1st. The right of a taxpayer to maintain

a bill;
2nd. The authority of the borough to

own and operate its water plant;
3rd. The constitutionality of the act set-

ting forth the method of determining a val-
ue and the procedure for purchase for such
a plant;

4th. If the acts be unconstitutional, does
the purchase of the water plant and the is-

suance .it' bunds in excess of the constitu-
tional limitation as described constitute an
indebtedness of the municipality.
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The third and fourth points In question
are of greatest Interesl In the case at hand,
being those most frequently raised In this
connection. Sections 5 and 8 of the acts In
question have never been passed upon pre-
viously. These sections, which are as fol-
lows, were held to be constitutional under
the Constitution of the state of Pennsyl-
vania, and the issue was held to be nar-
rowed to the single Inquiry as to whether
such a transaction as proposed would con-
stitute an indebtedness:

Section 5. For the purpose of said pur-
chase the municipality may issue bonds.
Which shall hi- secured solely by such water-
works, systems, and -property, and the rev-
enues thereof, and without other liability
whatever of said municipality thereon, to
an amount not exceeding- the appraisement
of the value fixed by said appraisers or the
court. The proceeds of the sale of such
bonds shall be used exclusively for the pur-
pose of making- payment for the property
so acquired.

Section 6. The municipality shall pro-
vide an adequate sinking- fund for the re-
ceipts and revenues derived from said water
works or systems for the payment of the
interest on such bonds and for their re-
demption. The bonds shall be payable with-
in thirty years from the date of their issue.
and shall be redeemable at such earlier
periods as the municipality may by ordi-
nance provide, and shall bear interest at a
rate to be fixed by the municipality not ex-
ceeding six per centum per annum. The
bonds shall be exempt from taxation for any
purpose.
The purpose of the statute limiting- the

amount of the bonded indebtedness was an-

alysed and shown to be in effect a safe-

guard on municipal extravagance in obtain-

ing- improvements on credit. A similar

case in Corry, Pa., was cited in which the

city of Corry had entered a contract with a

corporation to construct a water plant
which was to be paid for in twenty annual
installments. The question of the modi-
fication of the indebtedness by the pay-
ment clause was here dealt with as follows:

What then is the nature and purpose
of this contract? Is it a contract for sup-
plying the city of Corry with water for
public and private use for- a term of years?
If so, it does not create an addition to the
municipal indebtedness; or is it a contract
to supply the city a "system of water
works," something to be furnished all at
once, and not continuously through the
whole term, covered by the contract? Is
the consideration for the city's engagement
'received at once instead of being yielded
in the future or at intervals?' If it is.

unless the agreement that the installment
shall be paid only from the current rev-
enues modifies the liability, it creates a
debt within the constitutional prohibition.
It seems that by no reasonable construc-
tion can the contract be deemed one for the
supplying- the city with water, but it is

one for furnishing it with a plant to be
delivered to it at once, to be paid for 'by
the city in installments.
Moreover, it is a debt by the payments

that will have already been made, and equit-
able interest existing thereby in the city,
will become forfeited upon default in pay-
ing the installments then due. It is a debt
for the purchase money, and in princiDle
analogous to the debt for purchase money
for land, for which a mortgage has been
siven with no accompanying personal obli-
gation, which is universally termed a
"mortgage debt."

Numerous other cases were given by the

judge in the Warren case, all of them tend-
ing to show thai the acquisition of the
plant constituted a definite debt of the mu-
nicipality. It was therefore held that the
transaction constituted an indebtedness of
the defendant borough for an extraordinary
undertaking in excess of the constitutional
limit, and beyond its current revenues and
present means of payment; that the acts
of assembly relied upon to sustain this
proceeding could not confer upon the bor-
ough of Warren any authority to contract
such indebtedness in excess of the constitu-
tional limitation.

The case is held to be of vital importance
to not only Warren but to other municipal-
ities, and it will in all probability be
appealed.

Governor Wilson Vetoes Bill Against Sewage
Disposal Plant.

During- the latter part of March, Governor
Wilson, of New Jersey, vetoed a bill the ob-

ject of which was to prevent the establish-
ment of a sewage disposal plant in Belle-
ville and Bloomfield for the benefit of Mont-
clair, East Orange and Orange. In consid-
ering the bill the fundamental principles
underlying the settlement of such disputes,

and the necessity of disregarding political

or civil divisions in the interests of the
public were the controlling elements in the
veto.

The veto message was as follows:

A very careful consideration of this bill
convinces me that it is based upon a most
unsafe and unscientific principle.
The question of sewage affects whole

sections of the State. It cannot be dealt
with community by community, without
regard to the topography of the country,
the method and closeness of its settlement
or the natural facilities for disposing of
sewage.

Political divisions are in no sense natural
divisions when this most difficult matter is
to be handled. To adopt the principle of
this bill would be to embarrass engineer-
ing undertakings connected with the public
health in the most serious way, and in some
instances might render them impossible.
Any careful consideration of the great

urban areas of the northern part of the
State would convince a careful student of
this subject that those areas must be
studied as wholes and dealt with as wrToles,
and that it is not safe to put the settle-
ment of neighborhood questions with re-
gard to drainage in the hands of any au-
thorities having a smaller jurisdiction than
that of the State itself.

It would seem that the present powers
of the State Board of Health are sufficient
to safeguard the several political divisions
of the State against the deleterious influ-
ences resulting from the sewage disposal
within their limits, and if the board has not
now powders sufficiently comprehensive to
accomplish this object, such powers should
certainly be conferred upon it, rather than
allow questions of drainage to be settled
by neighborhood preferences and jealousies,
instead of by the scientific rules of sanitary
engineering.

I think the establishment of the princi-
ple involved in this bill would be a most
unsafe experiment.



Ornamental Street Lighting.—Five Dollar Gas.

Urnuiiu-iitul >lr.-.t lighting as a City Builder.

BT C. E. STEPHENS.

From a paper before the Pennsylvania
Electric Association.

The growing and ever increasing use of

our streets by night demands adequate

street illumination. The best lighted

streets attract the largest crowds. An in-

crease of intensity of illumination increases

traffic, and property values fluctuate with

the density of the crowd. It is a noteworthy

fact that, in many of our cities and bor-

oughs, one street or section thereof, or per-

haps one side of a particular street, is con-

gested with traffic, while other sections in

the immediate locality are practically de-

serted. In some cases this can be attributed

to the character of the business houses, but

in a large proportion of the cases, there is

no doubt but that the illumination of the

several sections is responsible for the con-

dition.

Very little need be said to convince the

average citizen of the positive value of well

lighted streets. It remains, therefore, to

profit by the experience of others with the

various systems in use and to select the one

which more nearly fulfills the requirements

of local conditions.

The fundamental problem to consider in

the illumination of any street is the intensi-

ty of the illumination required and its pro-

duction at a minimum cost. The cost in-

cludes the expenditure of energy, cost of

maintenance, and interest and depreciation

for the lamps, plant and all auxiliary equip-

ment.
The area to be lighted is a long and com-

parative narrow strip. The result to be ob-

tained is an approximately uniform intensity

of illumination along the street with a

somewhat higher intensity at street inter-

sections.

When considered from the standpoint of

economy without regard for illumination

and decorative' requirements, if energy cost

is low, large units at great distances apart

are better, and if energy cost is high small

units placed at frequent intervals are more

economical.

The long period of insufficient and gen-

erally unsatisfactory illumination of the

streets, is now being succeeded by a period

in which central stations, civic organiza-

tions and merchants are making a gigantic

effort to improve conditions. This effort

has resulted in the installation of a large

variety of lighting systems.
The ornamental lighting systems in gen-

eral use may be classed under three gen-

eral heads, as follows: Festoon, arc and
post systems. We shall mention briefly the

chief advantages and disadvantages of each,

as given in various reports.

The arch system was perhaps the first

one installed, which could be classed as an
ornamental system. It consisted of incan-

descent lamps supported by arches extend-

ing from curb to curb. It gives an ex-

tremely spectacular appearance, and the

large source of light eliminates sharply de-

fined shadows. The experience with this

system extends over a number of years,

and the principal defects may be noted as

follows:

The arches are long, comparatively heavy,

and are difficult to support with sufficient

rigidity to withstand high winds. The ma-
terial used for the arch construction de-

teriorates very rapidly. The lamps are in

such position that they are not readily ac-

cessible for replacement and cleaning. The
distribution of candle power is such that

bright bands of light are secured imme-
diately under the arch and dark spots mid-

way between arches. The individual posi-

tion of each lamp makes it impractical to

use any form of reflector for properly di-

recting the light rays, and considerable light

is wasted. The ends of the arches are neces-

sarily low—and the lamps produce a glare

in the eyes. The day light appearance is

unsightly, and detracts from the architec-

tural beauty of the buildings. This system

is rarely installed at present and has been

succeeded by the arc or post system or

possibly a combination of the two.

In the arc system, use is made of the

metallic flame style of lamp. The efficiency

of the system is very high, and the mainte-
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nance cost low. The maximum candle

power of this type of Lamp is near the hor-

izontal, and it is, iiu-refore. possible to

place the posts al greal distance apart and
at the same time Becure a uniform inten-

sity of illumination. This makes it possible

to use a minimum number of poles—and
possibly to make use of existing trolley

or arc lamp posts. The lamps can be sup-

ported at great heights above the street,

above the critical angle of the eye-. The
small number of poles required for this

system simplifies the installation of ser-

vice wires, particularly in underground
districts.

The principal defect noted in a large

number of arc lamp systems, is the ten-

dency to support the lamps too close to the

ground. This is particularly objectionable

on account of the fact that the glare effect

produced by the bright light in the eye,

causes a contraction of the pupil, which
limits the amount of light entering the eye

and no advantage is gained by a high in-

tensity of illumination.

The ornamental post system is perhaps
the most popular of the three systems
classed as ornamental. There is a large

number of posi. designs on the market, for

from one to five light units. They are in-

stalled on both sides of the street, and com-
paratively close together. The lamps are

supported in a pendant or inverted position,

and are ordinarily supplied from an under-

ground system. The lamps and globes are

easy of access for renewals and cleaning.

The maintenance cost is reasonably low,

particularly where the series type of lamp
is used. The illumination of the street,

when units are properly spaced. is quite uni-

form, and the required intensity is readily

secured by a proper selection of lamp sizes.

Since the lamp posts are on the curb lines,

the resultant effect is a street of great

width.
The first co-it of installation varies with

local conditions and the type of post

adopted, and the available source of energy
supply.

The principal objection to this system is

the large number of posts required. This
is a particularly objectionable feature in

districts where there exists also a large

number of trolley, telephone and other ser-

vice poles.

Summing up the general situation, it ap-

pears that no one system can be adopted as

the best for all installations. Local condi-

tions very largely determine the best sys-

tem to be installed.

One of the very first questions that arises

in connection with an installation of an or-

namental street lighting system is "Who is

to pay for it?" The standing committee on
ornamental street lighting of the National
Electric Lamp Association received reports

from sixty-five systems. The installation

and maintenance costs were paid for as

follows:

City 26 8
Merchants 23 18
Central Station 5 14
Property Owners 6 19
City, Property Owners and Tenants. 1

Property Owners and Merchants.... 1 3

City and Central Station 1 1

City and Property < (wners l 1

City and Merchants 1 1

Contracts have been made with so many
parties and combinations of parties that it

has been impractical to standardize on any
particular scheme. Local conditions almost
entirely determine the contracting parties,

depending to a great extent on who agitates

the movement for better street lighting.

Ordinarily it is quite unsatisfactory for

the company to have a contract with the

property owners, merchants or tenants, in-

dividually. This form of contract involves

so many people that there is a constant

source of annoyance when any one becomes
dissatisfied, moves away or for other rea-

sons desires to be released from his portion

of the expense.

Perhaps one of the best methods of hand-
ling this class of business is to secure con-

tract with the city for the service, and if

necessary a special tax assessment on prop-

erty holders and merchants in the affected

district can be made.
Perhaps the most fertile field for imme-

diate development is in a rearrangement of

the present lighting system. It is possible

to make enormous improvements in almost
any system of street lighting by relocating

the lamps; raising them higher from the

street; removing useless, and replacing

crooked, or decayed poles; and giving the

lamps and fixtures sufficient attention to in-

sure a pleasing appearance.
Mention may also be made of the possible

improvements in caring for lamp glassware.

Street lamps are subject to most severe

weather conditions; dust and smoke will in

a very short time have a deteriorating effect

on the appearance of a lamp. A large pro-

portion of industrial and manufacturing
plants, stores, etc., have realized the advan-

tages of keeping lamp globes and reflectors

in good condition, and have had the main-

tenance department adopt a regular schedule

for frequently washing and cleaning the fix-

tures. The results obtained have been high-

ly satisfactory.

No doubt the companies have been greatly

handicapped in their efforts to improve
street lighting conditions by the vast

amounts of unreliable data which are fre-

quently published. We often read articles

in local papers in which the rates for

street lighting service in various cities and
towns are compared. These articles appear

quite frequently during the time when a

new contract between the light company
and city is pending, and are sometimes very

inaccurate and misleading. The data are
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rally inaccurate, not in the Information
but in the lack of complete informa-

It behooves the company manager, there-
to keep thoroughly posted on the ad-

\antages and value of the various systems
available: to explain these items to inter-

ested officials and citizens, and to contin-
ually insist on superior street Illumination,

us to the time when the unsatlsfac-
street illumination has prompted ac-

tion on the part of the city authorities, or
rganizations.

Ornamental Street Lighting-.

Since the origin of the movement for

better street lighting the attainment of

which did not mean the unsightly obstruc-

tion of the streets by clumsy wooden poles

and a tangle of rubber covered wires, there

has been a uniform anad very rapid ada-
vancement. At first it was set forth that

the new ornamental lights would furnish a
paying advertisement of the city, and such
was the truth. The traveler on the night
train was and will continue to be impressed,
and his memory of the city with a decorative

lighting system will be of material advan-
tage.

But the growth and advancement of or-

namental lighting has been such that the
city without an adequate system of illumin-

ation will soon be the exception. The time
ig not far distant when the city without
good street lighting will be the exception;
and the night traveler will remember and
advertise it after the fashion "Darkville,

yes, I remember it well, it was a dreary
little place, gloomy and unpleasant."
The advantages of good street lighting

have become apparent and each month
notes a great number of cities which have
installed ornamental stret lights.

Bloomington. 111., last year installed or-

namental lights on Main street. The
type of unit adopted was a five-light stand-
ard of very good design supporting four
pendant 60-watt lamps and one 100-watt
erect in the center. One of the big things
which Bloomington will take up during
the coming year and carry through, is the
making of Washington street the "Great
White Way" of the city, from one end to

the other. In doing this, it would make a
handsome street straight through the city,

and connecting two of the railroad pass-
enger stations located at opposite sides of

the city. It has been suggested that such
a project might well be carried through,
partly at least, at general expense of the
citizens. While the people living on the
street, both east and we*t, would no doubt
be willing to bear some of the expense of
installing such a line of ornamental lamps,
yet a portion of the cost might be raised,
either by general taxation or by a public
subscription to which any public spirited
citizen could give a portion.

The Grand Rapids Gas Light Company,
Grand Rapids, Mich., has just completed the

ion of a number of street lamp posts
on the corner on which the company's offices

are located. From the two arms of each
post are suspended two five-burner, white
enameled inverted gas arc lamps with ala-
baster ball globes. The arms of the posts,
instead of being at right angles, as gen-
erally installed, have been placed parallel
with the curbs. The object of the installa-

tion was to furnish a lesson in ornamental
illumination by gas lamps.
Wilmington, Del., recently made the ded-

ication of a new "white way" the occasion
of elaborate ceremonies. The new era of
street lighting along MarRet street, the
city's chief thoroughfare, was inaugurated
under the auspices of the Board of Trade,
the Mercantile Association, the Street and
Sewer Department officials and other city

officials and business interests. Promptly
at 8 o'clock. Mayor Harrison W. Howell,
standing on the steps of the city hall,

opened a switch that shut off the 11 arc
lights that had illuminated Market street

from Front to Eleventh streets. He then
closed another switch that turned on the

current in the 172 tungsten lights that have
been erected on ornamental poles along the

same section of streets. The tungsten
lights are scattered along the street so

that the light is diffused and the street

made uniformly bright. An automobile
parade and speeches completed the cele-

bration.

The boulevard system of lighting the
streets has been installed in Monticello, la.,

by C. B. Nelson, of Ames, contractor. The
electroliers consist of five lights, four 60-

candle-power and one 100-candle-power.
These are operated by a time switch, which
turns off the 60's at midnight, the one 100-

candle-power light giving all night service.

The business men and property owners
paid for the installation and the city fur-

nishes the current.

Some time ago the wide-awake citizens

of Hamilton, O., decided that it should keep
pace with modern municipal improvements,
the most conspicuous among which at the

present time is decorative street lighting.

The movement was supported by the Cham-
ber of Commerce and the city council, and
was largely aided by the Retail Merchants'
Association. As a result of the agitation a
handsome system of tungsten cluster light-

ing has been installed in the principal busi-

ness center. Added interest is given to

this installation for the reason that Ham-
ilton is one of the few cities in this coun-
try having a municipal electric lighting

plant. The installation was under the di-

rection of the superintendent, James
O'Toole, of the municipal electric light

plant.

Anniston, Ala., has completed an installa-

tion of fifty-seven ornamental lighting
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units. The standard used weighs approxi-

mately •'•i' 11 pounds it is equipped tor Ave
lights, one In center, upright, and four on
arms, inverted. The standard is 13*4 feet

high. Lamps used are 66-candle-power
Mazda burning five In -eries on 116-volt

circuit.

C. T. Wilson, city engineer of Waterloo,
la., in his annual report of improvements,
makes a very gratifying showing on the

installation of "boulevard lights." Less
than a year ago a movement was launched
and in December, 1911, there had been In-

stalled 104 lamps on the business streets of

Waterloo and 18 on Fifth street bridge.

In addition to the cities above noted,

which have installed ornamental lighting

systems a number have taken active steps

to obtain more and better light.

Electric lighting for Columbus Junction,

la., seems assured as the result of a special

election held recently w-nen by an almost
unanimous vote the proposal to grant a

franchi-e for the installation of an elec-

tric light system was endorsed.

Pontiac, 111., has made a five-year con-

tract with the Pontiac Light & Water Co ,

for the lighting of its streets. Additional

ornamental lights will be Installed.

McKeesport, Pa., is considering ornament-
al lights, as a result of a petition from the

merchants of the city. It was estimated
that the city would remove 30 arcs. The
number of clusters asked for by the mer-
chants was 175, and it was figured that

there would be an additional cost of $5.-

700 in cost of light eacTi year by this

scheme, while the cost of installing the

system would be about $10,800.

Plans are being developed for the illum-

ination of Main street in Keokuk, la., which
will make it most briliant and attractive.

The plans are being prepared by the Stone

& Webster Company and will be considered

later by Mayor Elder and the commission-
ers. One plan that is being agitated and
would no doubt meet with popular favor

is the proposal to place four magnetite

lights to each block in the center of the

street. With the power of this light, as

is displayed by the ones at the intersection,

Main street would have a daylight appear-

ance. If the center-street lighting system
is adopted, a neutral strip would be neces-

sary. This could be arranged by parking

a small strip down the center protected

by curbing and still allow about twenty-
three feet on each side which would per-

mit of three teams passing abreast. The
intersections could be set back far enough
to permit of ample room for turning at any
of the intersections.

Assistant Postmaster J. • ;. Ludlam, of Lin-
coln, Neb., conducted a house-cleaning al

the federal building'. The document which
attracted the greatesl attention was a re-

ceipt for gas used In the federal building
during the month of February, 1877.

The receipt is drawn to the "P. O. Office"

and is sig 1 by "Putman," on behalf of

Walsh and Putman, who then operated the
gas plant. It shows on its face that the
postoffice consumed 3,700 cubic feet of gas
and that its bill, less 10 per cent, reduction
if paid within five days, was $18.7.",. This
is at the rate of $5 per 1,000 cubic feet,

just five times the rate which the city is

now seeking to establish by ordinance.
The following- notation, together with in-

structions for reading the meter appeared
upon the face of the statement: The price

of Gas shall be $5.00 per 1,000 cubic feet,

with a reduction of 10 per cent, if paid
within five days after due, and all bills

shall be due and payable on the 1st day of

each month. If not paid within 10 days
after the presentation, the flow of gas to

such defaulting consumer shall be stopped
until all arrearages are paid in full. Bills

payable at the office.

When Gas Was Five Dollars a Thousand.

Interesting documents of thirty years
ago were brought to light recently when

Formation of the San Gabriel, Cal., Sewerage
Commission.

Fourteen cities of the San Gabriel valley,

Los Angeles county, Cal., were represented
at a meeting of the Inter-City Commission
early in April at the City Hall of San Ga-
briel, to discuss ways and means to con-
struct an outfall sewer to solve the sanita-

tion problems which one by one they are all

required to work out. The Inter-City Com-
mission had sent invitations to the repre-

sentatives of other cities who met in Co-
vina previously, for the purpose of obtain-

ing co-operation.

S. B. Olmstead, of Los Angeles, had been
retained by that body for the purpose of
making the preliminary reports, and at the

close of the meeting it was agreed that one
delegate from each of the cities should be

named to form a committee to wait upon the

Board of Supervisors and decide what legal

steps would be necessary before starting

the actual work of constructing the sewer.

In this way there will be at least fourteen

of the leading- cities of Los Angeles county
co-operating toward one end.

Mr. Olmstead has expressed the opinion

that eventually it would be found necessary
to build levees to define the course of the

San Gabriel river, and that the sewer could

be built in these levees.

Following is a list of the cities in the

proposed sewerage system: Azusa, Alham-
bra, Covina, Compton, Claremont, Glendora,
Lordsburg, Monrovia, Pomona, Pasadena,
San Dimas, San Gabriel, Whittier and El
Monte.
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Water Filtration Cost.—Economical Fire Equipment.—Fire Semaphore.

Motor Fire Apparatus.—McKeesport Water Plant.

The t'o-.t uf Water Filtration.

The chief engineer of the State Board of

Health, J. Winthrop Pratt, recently pre-

sented a paper before the Cleveland Engi-

neering: Society dealing with the question

..i" water nitration. In this paper, Mr.

Pratt presented some data and compari-

sons regarding the cost of water filtration

as follows:

The cost of installing filter plants may
range from $10,000 to $40,000 or even $50,-

000 per 1,000,000 gallons capacity. This

unit cost varies with the size of the plant,

the character of the water to be treated,

the expense necessary to connect with the

existing water system, and other local con-

ditions. For example, the cost of installing

the raw water pumps would be much less

in places along the Great Lakes than it

would be on the Ohio river, where the water
level fluctuates 50 or 60 feet.

Studies by the Ohio State Board of Health

of 11 filter plants in Ohio, namely, those at

Cost per 1,000,000 gals.

Cincinnati $49,830
Dennison 26,000
Elyria 10,000
Geneva 13,000
Lorain 12,000
Marietta 10,000
Rocky River 14.000
Upper Sandusky 15,000
Vermillion ^."""

Warren 13,000
Youngstown 13,000

have shown the average cost per 1,000,000

gallons capacity to be about $17,000. Ex-

cluding the Cincinnati plant, however,

which cost $49,830 per 1,000,000 gallons ca-

pacity, the average cost of the remaining

ten is only $13,000 per 1,000,000 gallons ca-

pacity. The average cost per capita (based

on ultimate capacity of plant), excluding

Cincinnati, was found to be about $1.50.

Slow sand filters are in general more
costly to build, but cheaper to operate than

mechanical filters. This statement is made
with the assumption, of course, that the

slow sand filters are installed only where

the water is sufficiently clear to enable them

to be operated with reasonable periods of

service between cleanings.

Operating costs vary greatly with the

quality of the raw water and the character

of the treatment. Lake waters drawn from

points removed from shore are cheapest to

treat; while muddy river waters are most
expensive.

Special treatment to remove color or odor

add to the cost; and water softening may
increase it two or three times. Under ordi-

nary conditions filtered water may be ob-

tained at a cost of $10 per 1,000,000 gal-

lons, including interest and depreciation

charges. The figure will vary from $5 to

$20.

With slow sand filters the principal oper-

ating cost is the labor and maintenance of

equipment used for washing the sand. With
mechanical filtration, the cost of chemicals
and of labor, which are about equal, con-

stitute the largest items.

In Ohio it was found that the operating
costs, excluding interest charges, ranged
from $2.55 per 1,000,000 gallons at Elyria
to $12.10 at Warren, with Youngstown sec-

ond highest at $10.67. This great difference

in cost is largely due to the superior qual-

ity of Lake Erie water taken from a point

fairly remote from pollution over that of

the turbid ana polluted Mahoning river.

In considering the cost of maintaining a
filter plant, attention should be directed to

the comparatively small increase in the cost

of supplying filtered water over that of

supplying unfiltered water. This increase

is rarely more than 25 or 30 per cent., and
frequently only 10 or 15 per cent. In any
case, the increase should not amount to

more than 50 cents to $2 per person per

year—a small price to pay for enjoying
pure water and all of its benefits.

Economical Fire Equipment for Small Cities.

In response to a request from the Texas
Association of Local Fire Insurance Agents,

J. J. Hussy, who was until recently chief

of the Texarkana, Ark.-Tex., fire department
presented his opinions on the economy of

motor fire apparatus for small cities. Tex-

arkana is a city of about 10,000 population

and Mr. Hussy's anaylsis is worthy of con-

sideration from cities of that class. The
text of his discussion is abstracted as fol-

lows:
There is one thing that I desire to call

your attention to and that in my opinion is
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given very little thought ;is a general propo-

sition both by fire Insurance agents and
chiefs of fire departments, and reasonably

so, too, for the reason that it is fair to as-

sume that every man or insurer of property

is honest and I would dislike very much to

think the contrary, but our experience

teaches us that we are very often fooled in

our conclusions. I, therefore, call your at-

tention to the moral hazard of the insurance
business and the fire-fighting- ability of a

fire department to a large degree fixes that

hazard at the maximum or minimum. This
hazard the motor driven apparatus has al-

most removed from our city by reason of

the fact that the prompt response to an
alarm of fire, such as can only be produced
by motor driven apparatus fixes that fear of

being discovered or the evidences of the

crime being discovered to that degree this

hazard is now reduced to a minimum in

our city. I desire to call your attention to

the fact that the records of this department
show that the big triple combination motor
driven machine at the first thirty-five fires

after its installation in the service originat-

ing in this city arrived first thirty-three

times, second one time and third one time.

The cost of operation has been reduced
to a minimum. For instance, it costs

$5,053.80 to operate one steam fire engine
and one combination chemical engine and
hose wagon, which represents the same
amount of fire-fighting ability as is con-

tained in one triple combination pumping
engine, chemical engine and hose wagon,
motor driven apparatus. You are required

to have an engineer and driver for the steam
fire engine and a driver of the hose wagon
and four men to man the hose and nozzles,

making a crew of seven men in all for the

two pieces of apparatus; the driver of the

steam fire engine and the engineer render
service of a secondary nature, the driver

doing the stoking and the engineer handl-
ing the engine and the driver of the hose
wagon handling the team. This only
leaves you at the fire four men to man the

hose and nozzles, or a real fire-fighting

force of four men. Now, take the motor
driven triple combination such as is de-

scribed in the above, manned by five men,
one of whom handles the engine while
pumping, and you have the same relative

state of efficiency that you have with the

seven men manning the horse drawn appa-
ratus, and your action is decidedly quicker

by reason of the fact that the motor driv-

en apparatus is much easier placed at the

hydrant and dpes not have to wait for

steam, oiling and many little things that

occur while getting into action that cause
delay. Yet the motor driven apparatus,

with the same efficiency, only costs this

department $3,673.75 per year to operate,

thus showing a net saving of operation of

$1,380.05.

This only applies to one piece of motor
driven apparatus against the same fire-

fighting force that would be contained in

two pieces of horse drawn apparatus, viz.,

one steam fire engine and one combination
chemical engine and hose wagon. Now,
make the same showing in a larger de-

partment of twenty pieces of apparatus of

the horse drawn type as against ten pieces

of the triple combination motor driven ap-

paratus which would represent the same
fire-fighting force and you will have re-

duced the cost of operation $13,800.50 per

annum, or very near enough to buy two
additional pieces of motor driven appara-

tus each year thereafter.

Referring to the question of first cost of

motor driven apparatus as against the first

cost of horse drawn apparatus, the follow-

ing figures will be interesting:

One-third size steam engine, horse
drawn $5,250.00

One combination chemical engine
and hose wagon, horse drawn.. 1,600.00

Fire station and lot 7,000.00

Horses and harness 625.00

Total cost of installation $14,475.00
One motor driven triple combina-

tion engine $8,000.00
Fire station and lot, building only

required to be half size 5,000.00

Total cost of installation $13,000.00

Net saving 1,475.00

You will note from the foregoing that it

takes a great deal less space to care for

the motor driven apparatus than it does for

the horse drawn. Therefore, you cut your

investment in half. Now you can figure

this investment in favor of the motor driv-

en apparatus, and as a matter of fact as

cities grow larger the desirable locations

for fire stations grow accordingly higher

in price and this is interminable, the sav-

ing on the investment in both the land and

the station is a paying one forever, and

you still have more efficiency in the ser-

vice.

A Novel Fire Semaphore.

There has been recently installed in Bos-

ton a crossing signal by which it is pro-

posed to halt traffic to allow the passing

of the fire apparatus. The corner of Third

Avenue, West and First Street was chosen

for the first installation by reason of the

fact that it has been considered one of the

most dangerous crossings of the city.

The signal device is a semaphore, simi-

lar in appearance to those used in railroad

work. It is about 12 feet in height with an

arm similar to the railroad semaphore. It

is connected with the fire headquarters in

such a manner that when an alarm is re-

ceived from the downtown section the

semaphore arm, labeled fire, automatically

drops, a red light is flashed and an alarm

bell sounds. The common type of street

alarm device consists of a bell which is

tapped to signal to the traffic officer in

charge from which direction the apparatus
is to come. The semaphore device should
prove useful on corners where traffic offi-

cers are not stationed.
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i ,..- General Mepttwi "f ^i'»i«»r i ir«- Apparatus.

a recent census by tiie Power Wagon
i that :'."l cities an.l towns in the

States • • 'i m«>ti>r driven fire

apparatus of all kinds already in service.

eoe being worth anywhere from
to $10,000, the aggregate value be-

ing a trifle over three millions.

In no other branch of activity has the

vehicle a more undisputed and
l superiority over the horse. The

ose property is insured by the

iparatus against destruction by

fire, the fire insurance companies, who are

directly concerned in fire protection, and

the fire chiefs and firemen whose business

it is to put out fires—all these are a unit

in declaring the efficiency of the motor
from every standpoint, and its unques-

! superiority over the horse.

In the Unit- according to the

census of 1910. there are 6225 cities and
towns with a population of 2,000 or over;

there are 3553 with a population of 3,000

or over; there are 1$.".* with a population

tOO or over; there are 842 cities with a

population of 10.000 or over, there are 320

- with a population of 25,000 or more;
there are 131 cities with a population ex-

ceeding 50,000, and 43 cities have a popu-
lation of 100,000 or over.

These, then, are the possibilities. Each
ese cities and town-, on the average,

needs two motor driven fire fighting ma-
chines. The whole country, according to

this estimate, which is derived from pres-

ent statistics, should have a total of J

2

machines. There are only 594 of them al-

ready in service, which leaves a balance of

11.850 still wanted.
All the developments of the last few

years are in favor of motor fire apparatus.

Improved methods of intercommunication,
notably the electric trolley and interurban

lines, the telephone and the increasing ra-

dius of the delivery service (by motor
wagons) of the great city department

• s, have induced people to move out

from the congested areas in the cities to the

suburbs. The density of city population is

decreasing, but the area is increasing enor-

mously. Outlying districts are being built

up and the people in them are isolated from
fire protection facilities. The horse driven

fire apparatus is thus automatically ren-

dered obsolete, for it can not cover the

distance in a reasonably short time The
only alternative is motor apparatus. The

pie themselves realize this, for in

numerous cases have fire motors been pur-
-ed by popular subscription, and in sev-

eral cases even on the installment plan. A
direct idea of the value to the public of
motor fire apparatus is conveyed by the
action of the insurance companies, which
in numerous cases have voluntarily re-

duced their rates for fire insurance when
motors have been installed. In several cases
this reduction has amounted to over 50

per cent.

Municipal Water Plant at MoKevspurt, I'a.

McKeesport'a water supply is the only
public utility that the city owns and abso-
lutely controls. It was established under
the borough administration. The citizens
authorized a bond issue sufficient to install

it. and it constituted the largest single item
of indebtedness that had been incurred ud
to that time. They were very evenly di-

vided on the question when they voted on
the bond issue, as the measure only carried
by a majority of one vote.

The wisdom of the majority has been
fully sustained by the results obtained, the
department being self-supporting ever since
and its revenues sufficient to maintain it.

a< well as paying for all improvements,
sions and betterments. In the first

eight years of its existence the gross re-

ceipts were $119,797; cost of maintenance.
$63,209. Expended for construction in that
time, $239,589, which includes the initial

cost of plant and extensions to system, all

covered by bond issues long: since liquidated.
The total revenues for the 21 years have
been $1,042,819; maintenance in that period,
$794, S21; net revenue, $247,998. and con-
struction expenditures of $713,496. The
system is most unique in many ways. It

supplies 7,000 patrons at rates that aiv
lower than half of 355 public and private
water companies in as many cities, towns
and villages, besides furnishing free water
in abundance for the washing and sprink-
ling of streets, public water troughs, park
fountains, hospital, Y. M. C. A., all munici-
pal buildings, such as police stations, fire

stations, disposal plant, 500 fire hydrants.
and in the summer season the largest pub-
lic swimming pool in America, 1,500,000
gallons capacity.

Before the city installed its purification
plant its water supply was a burden in-

stead of a satisfaction. The city was a
"plumbers' paradi-e,'' and the annual re-
pair bill to the consumers was not less than

1,000. The improvement cost the citv
$279,000, and since its adoption three years
ago it alone has paid for itself twice over
in the total elimination of this extraordi-
nary annual expense. As an asset the
physical property represents $750,000, which
alone would meet all the outstanding in-

debtedness of the city if forced into li-

quidation. It has a revenue earning power
of 16 per cent., with a maintenance cost of
7 per cent., leaving net 9 per cent.; has a
bonded debt of $279,000 less $37,000 in sink-
ing fund, $242,000, and furnishes besides
$27,000 worth of water free per annum for
the purposes previously mentioned.
There is, however, a more important

phase of the subject than a mere commer-
cial one, and that is the health of the com-
munity. Prior to the purifying of the water
the city ranked second in the United States
for typhoid fever mortality per hundred
thousand population. This excessive death
rate was not due to the unpurified citv
water directly, but indirectly, for the rea-
son that the city supply was so highly acid
and disagreeable that the people sought a
more potable water and resorted to ground
water from numerous unsanitary wells and
springs throughout the city, which was re-

sponsible for the enormous typhoid death
rate, between 50 and 60 cases annually. In
so far as the origin of this malady due to

the use of city water now is concerned, it

has been totally eliminated, and the few
cases recorded have been traced to the per-

sistent use of well and spring water.



Molasses Road Binder.—Second New York Road Bond Issue.

New Jersey Road Laws.—Stepless Street Car.

Molasses as a Road Binder.

In connection with a series of experi-

mental sections of road, which are under
observation at Chevy Chase Circle, near
Washington, D. C., the Government Road
I department is carrying' on some tests with
a view to using a by-product from sugar re-

fineries. This material, known as "black-

strap molasses," is the very lowest grade
by-product from cane sugar and in the case
of beet sugar it is absolutely uneatable.
The "blackstrap" from cane sugar was

barreled and sold, but that from beet sugar
was so offensive that the manufacturers
could do nothing- with it but burn it. There-
fore when the experiment was tried in sur-

facing- the stretch of road in Bradley lane,

near Chevy Chase, cane sugar molasses was
used. This mixed with lime water forms
calcium sucrate, one of the stickiest sub-
stances known to chemistry. When it is

put on the road it sinks in and is disagree-

able feature is lost.

The small stretch of road on Bradley
lane is the project of Logan Waller Page,
the director of the office of public roads.

The road is an ordinarily good macadam
road, but the surface has been sprinkled

with a road watering cart, in which a cer-

tain amount of the cheapest, low-grade mo-
lasses was mixed with lime water. This
material, according to raboratory experi-

ments, was found to have a peculiar bind-

ing effect with sand, so much so that its use
as a road binder was indicated. Beet sugar
"blackstrap" will be used in some future
experiments.

New Jersey's New Road Laws.

A series of road bills signed by Gover-
nor Wilson during the latter part of April
will give New Jersey eventually 1,500

miles of State highways and make radical

changes in the method of dealing with
these roads.

The establishment of the system of State
highways is placed in the hands of the
State Highway Commission, and by one of
the bills the State Treasurer is added to

this commission. It is now composed of

Governor Wilson and State Road Commis-
sioner Stevens and President Prince, of the

Senate; Speaker McCran, of the Assembly,
and State Treasurer Daniel S. Voorhees.
The most important of the measures

provides that the State highway system
shall include roads, or parts of them, as

now are, or will form, main-traveled high-

ways of reasonably direct route between
the county seats, existing improved high-

ways being chief lines of travel between
seaside resorts and the large centers of
population, other roads which naturally

would be a part of a State system, the

Ocean boulevard and the Delaware River
drive.

The State road commissioner is to pre-

pare and submit to the State Road Com-
mission a map of the proposed highway
system. After making neces-ary modifica-

tions the commission is to adopt the

mapped road system as the State highway
system.
The new law provides that in taking

over any road as a part of the State sys-

tem the commission shall be guided by the

character and the amount of travel there-

on, its consequent relative importance in

the system and with due regard to the

mileage of roads heretofore improved in

each county and to the burden of mainte-
nance and repair costs therein, which it is

the intent of the act to relieve. The State

system is not to exceed 1,500 miles of

highways.
Whenever a road, or portion of a road, is

taken over by the State its further im-

provement, maintenance and repair will be

at the expense of the State.

There is a special provision that when-
ever the State shall take over a road oc-

cupied by any street railway or other cor-

poration, which corporation is under agree-

ment to repair or maintain any portion of

the roadway, this agreement shall hold for

the benefit of the State.

Important regulations for the use of the

State roads are contained in the statute.

No vehicle can be driven over the roads

witli a load of more than 30,000 pounds.

Vehicles must he not more than twelve
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feet high or nine feet wide. Xo vehicle
tire can be titled with any blocks, hobs,

studs or other projections. No pcVson
shall place any broken glass, pottery or
sharp object or other substance on the

roads injurious to their surfaces or to per-

son, health or property of those using the

roads. The penalty for violation of these
provisions is a fine of from $10 to $20 and
costs of prosecution.

No franchise or other grant affecting any
road shall be given for the construc-

tion of a street railway without the con-

sent of the State Highway Commission.
Another of the new laws provides for

the permanent improvement of non-State
highways, the work to be done under the

control of the boards of freeholders, and
the State to pay forty per cent, of the cost.

Under the old law the State paid only one-

third the cost.

A lifn -Million-Dollar Koad Fund for New
York.

A bill before the legislature of New York
to provide for the submission to the people

this fall of the question of approving another

$50,000,000 bond issue for good roads, was
passed by the Assembly by a vote of 82 to 29,

Of this amount $30,000,000 will be used for

county roads and $20,000,000 for State roads.

The New Type of New York Street Car.

The new "stepless car" of the New York
Railways company went into practical

operation recently on Broadway. New York
City. The car was designed with a view

to securing a maximum of safety and com-
fort to the passengers.

It is built with a low floor, which is at

such a height that no step is required to

assist in boarding or leaving it, and no side

handles to encourage entering or alighting

while the car is in motion.

The entrance and exit passages are at the

center of the car, and are provided with

side doors which cannot be opened until the

car stops and the car cannot start until the

doors are shut. When the car stops the

conductor, who has, a seat in the middle be-

hind a desk, presses a button with his foot

and a pneumatic device opens the door.

Then the motorman, if the track is clear,

sets his controller in the first notch for

going-ahead. The conductor when the pas-

sengers are off and on, closes the door by
releasing the button, and the instant the

doors close the car starts. If the way is

not clear the motorman does not throw his

controller in but the closing of the doors

flashes a light before him and he goes
ahead. Security of passengers is thus ob-
tained.

The new car is a marvel, for the load
regulates the amount of air that is drawn
in. If ten people are riding two ventilators
are opened and the air is drawn in over
heated coils and warmed for winter use;
when the load is a hundred, all the venti-

lators are called into play. There are no
straps in the car. Heavily enameled steel

uprights take their places and they are
cleaned every night with carbolic acid. The
floor of the car is concrete and is cleaned
by turning a hose onto it at night.

The seats are comfortably arranged in

pairs and are all cross seats with the ex-
ception of the two ends, where semi-circu-
lar seats are installed. These are higher,

as they are over the trucks. The motor-
man's place is directly over the large

wheels of the truck and he is thus brought
up to a position as high above the street

as on the old style car, with the accom-
panying advantage of having a clear view
of the street before him. The conductor
has a comfortable seat in the middle, where
he can control the movements of the pas-
sengers and has a full view of everybody
getting on and off.

The cars are built throughout of steel

with the exception of the floor, window
posts and roof boards. It is lighter than
any car of its capacity now in use.

Private Sewerage System Not Authorized by
Pennsylvania.

The state commissioner of health can-
not authorize private citizens to construct
sewer systems and drain sewage into the
public waters of the state, according to an
opinion given recently to Commissioner
Samuel G. Dixon by Attorney General John
C. Bell. The commissioner stated that the
borough of Nazareth has made application
for approval of a sewer system and sewage
disposal works with permission to dis-

charge for a short time raw sewage into

state waters, but had withdrawn the appli-

cation and granted a franchise to private

citizens, w-ith the condition that the state

should first approve the plans.

The attorney general holds that, if the

borough desires to permit citizens to con-

struct the works and discharge sewage, it

must make application and must be held

responsible for what private citizens do.

This opinion will govern in a number of

similar cases in both the eastern and west-
ern parts of the state.
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Technical Associations.

The Southern Engineering Society has

been organized by the architects and engi-

neers of Augusta, Ga., with an enrollment of

about 50 members. The secretary is T. M.
Campbell, 201 Terminal Bldg., Augusta. Ga.

A total of 573 papers has been definitely

promised for presentation before the Inter-

national Congress of Applied Chemistry,
which will be held at Washington and New
York on September 4-13. They will be di-

vided among the sections of the congress

according to the following classification

:

Analytical Chemistry ; Inorganic Chemistry ;

Metallurgy and Mining ; Silicate Industries
;

Organic Chemistry ; Coal Tar Colors and
Dye Stuffs ; India Rubber and other Plastics ;

Fuels and Asphalt ; Fats, Fatty Oils and
Soaps ; Paints, Drying Oils and Varnishes

;

Starch Cellulose and Paper Center ; Agricul-

tural Chemistry ; Bromatology ; Physiologi-

cal Chemistry and Pharmacology, and Elec-

tro Chemistry. The secretary is Bernhard
C. Hesse, 2 5 Broad St., New York City.

At the second annual convention of the

Tennessee Health Officers Association held at

Nashville, April 3-5, the following officers

were elected : Dr. W. E. Hibbett, president,

Nashville ; Dr. J. F. Arnold, vice-president

for East Tennessee, Washington County

;

Dr. C. T. Love, vice-president for West Ten-
nessee, Crockett County ; Dr T. O. Bratton,

vice-president for Middle Tennessee, Wilson
County ; Dr. John Steele, secretary and
treasurer, Chattanooga.
The fifth annual meeting of the Lake

Michigan Sanitary Association was held at

Hammond, Ind., on April 4. The following

were elected officers for the ensuing year

:

President, Mayor A. J. Horlick, Racine, Wis.

;

first vice-president, Dr. G. B. Young, Health
Commissioner, Chicago ; second vice-presi-

dent, Dr. F. A. Tucker, president Indiana
State Board of Health ; secretary, M. R.
Humphrey, Industrial Commissioner, Asso-
ciation of Commerce, Chicago. The associa-

tion (which is composed of health and other

public officials, physicians, engineers and
sanitarians) represents the states, munici-
palities, health boards, etc., interested in the

use and protection of Lake Michigan as a

source of public water supply.

The Arkansas Engineering Society was or-

ganized at a meeting of engineers of that

State, held in Little Rock on March 15. Maj.
W. H. Parks, of Pine Bluff, was elected pres-
ident ; D. A. MacCrea, of Little Rock, vice-

president ; T. B. Hill, of Little Rock, secre-
tary.

The Atlanta Association of Members of the
American Society of Civil Engineers was
organized at a meeting held in Atlanta, Ga.,

on March 14. Arthur Pew was elected pres-
ident, and W. A. Hansel I, secretary.

At the 310th meeting of the New York
Electrical Society, held in the Auditor-
ium, Engineering Societies Building, 2 9

West 39th Street, Wednesday, April 17th, at

8 p. m., Guglielmo Marconi, LL.D., D.Sc, de-

livered an address on "The Progress of Wire-
less Telegraphy."
For the 1912 National Conference on City

Planning, which will be held in Boston late

in May, the Executive Committee has decided
to consider the following subjects : The
progress of city planning ; How to finance
city planning ; Studies in the planning of

specific areas ; The German principle of

"Zones" or differentiated building districts

applied to the United States ; Some aspects
of the transit problem. Flavel Shurtleff, 19

Congress Street, Boston, Mass., is secretary.

At a regular meeting of the Municipal
Engineers of the City of New York held on
Weednesday, April 24, 1912, a paper entitled,

"Progress on the City Tunnel of the Catskill

Aqueduct, Board of Water Supply," was
presented by Walter E. Spear, Department
Engineer, Board of Water Supply, New York
City.

At a meeting of the American Peat So-

ciety held in New York City on April 9,

the following papers were presented : "Fuel
Conservation," by Dr. Joseph A. Holmes, Di-

rector Bureau of Mines, Washington, D. C.

"Agricultural Possibilities of Muck Lands,"
by Prof. Geo. W. Cavanaugh, of N. Y. State

College of Agriculture at Cornell University,
Ithaca, N. Y. "Peat Fuel a Success in Eu-
rope, Why not in America," Prof. Charles
A. Davis, Peat Expert of Bureau of Mines,
Washington, D. C, Julius Bordollo, Kings-
bridge, New York City.
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i , i i. iv Prodi • la Shaw.

int of construction
•

M.irAi. Engineering, a number of ar-

lmber because

T),. Ibitlon representative of the

industry in this country was held in

tgo during an enth Q March,

products exhibitions had been

In England, but the American manufac-
- did not attempt a national exhibition

this time.

The entire Chicago Coliseum and Annex

utilized to contain the great numbers

dibits which were provided by the dif-

ferent c asses of manufacturers who com-

ihe motive force of the clay industry,

reful plan was followed by the exhibi-

tion officials, so that the different c ;

by their products. In this

manner the manufacturers of ornamental

brick, terra cotta, interior finish, face brick,

etc., were given space together ; while those

who produced drain tile, paving brick, sani-

tary appliances, etc., were allotted to another

n. At the south end, in the Coliseum

x. was the municipal display, with drain

himneys, flush tanks, all sorts of vitri-

fied clay mains, and an automatic ditch dig-

ger for digging trenches, and by its own
notion moving along the floor at various

speeds.

A wide variety of exhibits were made and

a careful consideration was shown for the

purposes of the show, namely, to present to

the buying public a comprehensive idea of

the possibilities of clay as a consrtuction

material. In addition to articles of a purely

utilitarian nature, there were shown a large

variety of artistic products, as well as some

which from historical associations presented

a "human interest" appeal. A brick from

•eter's Cathedral, Rome, laid by Pope

Leo XII in 1825, was a representative of this

latter nature.

A few among the exhibits of interest to

municipalities may be mentioned as follows :

The National Paving Brick Manufacturers'

iation had an exceptionally well-con-

ceived exhibit to represent their work. A
full-sized street section was constructed,

'. with brick laid on the standard con-

crete base and grout-filled. All the details

of c instruction, such as vitrified clay culvert

for a stream crossing, vitrified clay sub-

drains, curbs, gutters, etc., were built ex-

actly as. under actual service conditions. A
carefully prepared background painting,

drawn to true perspective, joined to the

model mentioned, showed the appearance of

a finished brick street.

ay Products Publicity Association

had an exhibit of sewer pipe. A complete

testing plant was in operation and sections

of pipe were tested up to twenty-five tons

. \i. rnal pressure.

W. S. Dickey had a complete exhibit of

1'ii e, chimney tops, hollow wall tile,

fire brick, sewer Bectlons ami flue linings.

The W. E. Dee Clay Manufacturing Co.

had a large space In which were shown sewer

pipe, hollow tile sections, municipal castings,

sanitary castings, and fittings, flue linings

and drain tile.

X. A. Williams exhibited a line of sewer

pipe, fire brick, etc.

The Austin Drainage Excavator Co. had
set up and in operation a complete gasoline

driven excavator, which is mentioned above.

The American Sewer Pipe Co. showed a
48-inch sewer section constructed of hollow

vitrified sections, together with sewer pipe

and clay conduits. The vitrified sections

shown were of a new interlocking type.

The Edgar Allen American Manganese
Co. showed heavy brickmaking machin-

ery and gears of their material.

The Blackmer & Post Pipe Co. exhibited

large and small sewer pipe, vitrified clay

syphons and specials.

The Dickey Clay Manufacturing Co. had a
most complete line of sewer pipe and spe-

cials.

The Xational Fire-proofing Co., known for

their "Xatco" products, had an exhibit of

all kinds of hollow tile shapes for every con-

ceivable use in building construction.

The Xational Brick Co. had a very large

exhibit, showing a model pavement, and, in

addition to the various products of their com-
pany, a beautifully constructed floor laid un-

der their own specifications.

The Woodland Clay Co. had a complete
exhibit of drain tile.

The Pacific Flush Tank Co. exhibited a
section of a bathroom, showing all the

plumbing complete, house drainage, street

drainage from curb to manhole, and a flush

tank equipped with a Miller tank siphon. All

of this was installed and under operation.

The Davenport Brick and Tile Co. showed
a sewer section constructed of hollow vitri-

fied tile.

The Dunn Wire-Cut-Lug Brick Co. fur-

nished, in addition to an exhibit of their

products, all the brick used in constructing

the model paving section.

A. S. Rosing exhibited a very complete

line of sewer pipe, acid jars, clay bibs, etc.

In addition to those above mentioned there

were a number of other exhibits, showing
all the classes of municipal work to which
clay products are adaptable.

A very full attendance assured the success

of the show and its repetition in the future.

Passes were distributed by various manufac-
turers to those who were interested in the

products shown. This feature assured that

the attendance was of the class who made,
advertised, sold, bought, ought to buy, or

; in the products of clay.



ORGANIZATIONS AND INDIVIDUALS 415

Calendar of Technical Meetings,

National Fire Protection Association. An-
nual meeting, Chicago, 111., May N-17. F.
ii. Wentworth, Secretary, s: Mill si., Boston,
Mass.

international Navigation Congress. At
Philadelphia, Pa., May 23-28. Secy. .1 C.
Sanii.nl. 844 The Bourse, Philadelphia, Pa.

Fourth National Conference on City Plan-
ning. Meeting, Public Library, Boston,
Mass.. May 27-29. Flavel Bhurtleff, Secre-
tary, i '> Congress si., Boston, Mass.

American Water Works Association. An-
nual convention Louisville, Ky., June 3-8.

John M. Diven. secretary, 217 River st., Troy,
N. Y.

.Mayors Conference of New Vork. Third
annual meeting Utlca, June 10-12. Mayor
(

'. C. Duryee, president, Schenectady, X. Y.

C. C. Capes, secretary, New Vork.
National Electric Light Association. An-

nual meeting at Seattle Wash., June 10-14.

Secy. T. C. Martin. 29 West 39th St., New
York.

Fire Marshals' Association of North Amer-
Annual convention, Hotel Cadillac, De-

troit, Mich., July 10-1:'. State Fire Marshal
Palmer, president, Lansing, Mich.

National Municipal League. Annual meet-
ing Los Angeles, Cal., July 8-12. Clinton
Rogers Woodruff, North American Bldg..
Philadelphia, Pa.
Central States Water Works Association.

Sixteenth annual convention, Detroit, Mich.,
September 24-2G. R. P. Bricker, Secretary,
Shelby, O.
New York Fire Exposition and Interna-

tional Conference of Fire Preyention, Protec-
tion and Extinguishment. Seventy-first Reg-
iment armory, New York City, October 2-12.

A. D. V. Storev, secretary, 12 69 Broadway,
New York, N. Y.

German Technical Schools, bj Carl C. Thom-
as; Wood Pr< • I-, alien. i>.\ .lames D. Mac
Lean; Special Method of Mining on Danger-
ous ( tround on the Mesab i

i lange, M
sota, by B. M. Concklln ; and The Flow of
Water Through a Porous Medium, by L. R.
Balch.

Technical Schools.

An investigation of the "Value of Concrete
as Reinforcement for Structural Steel Col-
umns, by Arthur N. Talbot and Arthur R.
Lord, has just been issued as Bulletin No. 56
of the Engineering Experiment Station of
the University of Illinois. This bulletin
gives an account of a series of tests to de-
termine the strength of a structural steel

column of considerable strength having a
tilling of concrete. The tests show that this
type of column, if properly made, is a relia-
ble and efficient structural member, and that
nearly all the strength of both steel and con-
crete is deve'oped. The tests also show that
up to the point of failure of the column, the
tin proofing shell of concrete adheres tightly
to the remainder of the column.
The library of the late George E. Church

his been placed in the college library of
Brown University. These volumes contain
rare ones covering the subject of engineering
and large collections of publications on
South American countries, believed to be of
great historical value.
Ralph S. Tarr, professor of physical geog-

raphy at Cornell University, and widely
known for his work in that field and in

geology, died at Ithaca, N. Y.. on March 21.

Professor Tarr was born in Gloucester,
Mass., in 1864, and graduated from Harvard
in 1891. From 1887 to 1889 he was also en-
gaged in work for the U. S'. Geological Sur-
vey and the Texas Geological Survey. In
1890 he took up the teaching of geology at
Harvard, and in 1892 was made assistant
professor of dynamic geology and physical
geography at Cornell. Later he became pro-
fessor, and in 1909. head of that department.
He was the author of several books on geo-
logical and geographical subjects.
The Anril number of The Wisconsin Engi-

neer, published by the students of Wiscon-
sin University, includes among others the
following articles: Student Life at the

Personal Note-.

Charles IT. Baumgartner has been re-
elected cit\ engineer of Dubuque, la.

W. L. Lancaster has been retained by the
city of Blacksburg, Va., to install a water
ami sewerage system.

D. F. McCarthy has been re-appointed city
engineer and superintendent of streets, sew-
ers and water for the city of St. Albans,
Vt.

Rodney Swift has been elected city engi-
neer of Auburn, Me., and F. E. Bisbee has
been re-elected superintendent of water
works.

Charles J. Jenner has been appointed su-
perintendent of public works of Jamestown,
N. Y., and Clyde G. Jones has been appoint-
ed city engineer.

J. G. Thorne, formerly Assistant Engineer
and Superintendent for the Iowa Engineer-
ing Co., Iowa City, Iowa, has been elected
City Engineer of Clinton, Iowa.
George A. Johnson, of Messrs. Johnson &

Fuller, consulting sanitary engineers, New
York, has been retained by the water com-
mittee of Wellsville, N. Y., on the question
of water works improvement at that pace.

J. W. Ledoux, consulting engineer, Phila-
delphia, Pa., has been retained by the city
of Youngstown, Ohio, to advise on the con-
struction of the proposed Milton dam and
reservoir in that city.

E. J. McCaustland, M. Am. Soc. C. E.,
Professor of Municipal Engineering at the
University of Washington, Seattle, Wash.,
has been appointed a. member of the Wash-
ington State Board of Health.

J. Frederick Jackson has severed his con-
nection with A. William Sperry, Inc., of
New Haven, Conn., and lias opened an office

at 831 Chapel St., New Haven, for the gen-
eral practice of civil engineering.

Alvord & Burdick, consulting engineers,
Chicago, 111., have been retained by La
Crosse, Wis., to make an investigation of
the feasibility of obtaining a ground-water
supply in connection with the water works
improvements contemplated.
John F. Sinnott, of Newark, N. J., has

been appointed a member of the Passaic
Valley Sewerage Commission by Governor
Wilson. Elmer H. Geran has been appo'nted
to the State Water Supply Commission and
William W. Smalley member of Forest Park
Reservation Commission.
Edlow W. Harrison has resigned as chief

engineer of the Passaic Valley Sewerage Com-
mission, Jersey City, N. J. He will be suc-
ceeded by William M. Brown, of Boston,
Mass., who has been serving as chief en-
gineer of the Metropolitan Sewerage Works
in that city.

William H. Connell has been appointed
chief engineer of the Bureau of Highways
of Philadelphia. He has been serving as
deputv commissioner of public works of the
Borough of Bronx of New York City for two
years past and has been engaged on public
work in New York for twelve years.

E. L. Grimes, W. R. Headden and C. D.
Calkins have formed a partnership under the
firm name of Messrs. Grimes, Headden &
Calkins, for the practice of general civil

engineering, with offices in the National
State Bank Building, Troy, N. Y. They will

prepare plans and specifications for water
suoplies, filtration plants, water power de-

ments, sewerage systems, sewage dis-

posal plants, steam and electric railroads,

paving and bridges.
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It may be said with equal force that the

measure of a portable pumping engine's

use is the measure of its adaptability. In

these pages have appeared advertisement
of the Atlantic diaphragm pumping en-

gine, a feature of which is its adaptability

to different classes of work.

A model of this engine designed especi-

ally for pumping out trenches, foundations

for buildings, piers, etc., has recently been

perfected. This type is strong, durable,

compact, easily portable, and highly effi-

cient. In its peculiar class of work it takes

the place of one to two hand pumps at a

saving of $8 to $13.75 for each eight hours

where in operation. While the engine is

guaranteed to be of the highest efficiency,

yet its cost is so little that it pays for

itself in a short time.

Since coming on the market it has been

found that the Atlantic is readily adaptable

to many other kinds of work. It can be

attached to a sanitary' (cesspool) dia-

phragm suction and force pump for use

by health departments and corporations in

cities and towns for the removal of sew-

age from cesspools and drains. It has 3-

inch suction and 3-inch discharge and a

capacity of 3,000 to 4,000 gallons per hour.

It is non-chokable, no trouble is experienced

in using it.

Attached to a diaphragm suction and
force pump with 2 -inch suction and 1%-
inch discharge, the engine is particularly

adapted for prospecting and mining work
and for contractors' use in filling tanks,

watering carts or for elevating water for

any job where a small quantity of water is

desired. Either this or the sanitary type

will raise and force water containing sand,

dirt or tailings without choking.

For road contractors use in filling water

carts, furnishing water for boilers and
pumping out drains and culverts and also

in mining operations, the Atlantic is sup-

plied, attached to a double acting suction

and force pump, with 5-inch brass lined

cylinder, 2-inch suction, 2-inch discharge.

The Atlantic diaphragm pumping engine

is so designed that it can be attached to

your hand diaphragm pumps, thus making
even your hand pumping equipments come
in handy and made to pay. Harold L. Bond
Company, Boston, Mass., manufacture the

engine mentioned, and will furnish infor-

mation relative to its adaption to your
needs.

Integ-rol Waterproofing.

The necessity of properly waterproofing
concrete has been set forth at length in

various accounts of structures which have
proved unsatisfactory through not being
impervious to water. Various water proof-

ing compounds which have had a varying
degree of success, have been placed on the

market and at the present time few con-

crete jobs of importance are undertaken
without the specifications including the use

of some good waterproofing.

Two classes of compounds have been de-

veloped which differ in their use and each
class includes a number of both powders,
liquids, or pastes. The first of these- class-

es includes those compounds which are ap-

plied to the surface of the concrete, form-
ing an exterior shield against moisture.

Those of the second class are used in what
is known as the integral method and they

include the compounds which are mixed
with the concrete or mortar and form an
integral part of the whole. This method
was introduced by Myron H. Lewis, who
developed "Integrol" under his own name
and trade mark.

"Integrol" is a paste containing three e:e-

ments, a water repellant, a crystallizing

component and a fine material which fills

the voids left in the mixture of cement
and aggregate. The elements employed do

not in any way affect the strength or ap-

pearance of the concrete, and they are not

injurious to steel reinforcement. The im-

perviousness which is obtained in the con-

crete by the use of the waterproofing

serves to guard against the chemical action

of oil, gas, water and other corrosive in-

fluences.

In using the paste the operations in-

volved are very simple. "Integrol" is furn-

ished in two grades, the Number 1 which is

provided to be mixed in the proportions of

1 gallon of paste to 25 gallons of water;

and Number 2 which is much denser and
may be mixed in the proportions of 1 gal-

lon of the paste to 50 gallons of water.

These mixtures may be used instead of

water in making either a mortar coat or in
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the mass of the concrete itself. The direc-

tions given for the use of "Integrol" in the
concrete provide for mixing as follows:
Run about 10 gallons of water into a

barrel, and then throw in th ntentfl of a
2-gallon can of "Integrrol." Stir the mix-
ture a few minutes, and then add water un-
til barrel is full. Keep stirring while add-
ing water. When once mixed only slight
occasional stirring is required to prevent
settlement. It does not separate from the
water. Where a less quantity is desired,
1 gallon is first mixed with about 4 gallons
of water, then 21 gallons additional water
is added if same is to used for mortar, and
46 gallons of water if for concrete. More
exact proportions are given in a table which
may be had upon request.

The waterproofing is sold by the Wemling-
er Steel Piling Co., 11 Broadway, N. Y.,

who are also agents for the "Lewis Speci-

fication" products which include liquid

damp-proofing, water proof mastic, water
proof concrete finishes, and form coatings.

The Kelly Rocking and Dumping Grate.

An improved feature of the rocking and
dumping grate is here shown. It consists

of a large rear dump grate, which is oper-

fireman. But with this wide dump grate, it

is really the easiest portion of the grate
surface to clean; and can be done without
extra exertion or exposure to heat and
dirt.

A combination of the rocking and dump-
ing features entitles this grate to recogni-
tion as a modern device for coal burning
furnaces and while it is a hand firing de-
vice it embodies three prominent features
of a mechanically fed furnace, namely:

First. The agitation and breaking up of
the fuel bed by the rocking movement.

Second. The tendency of the rocking mo-
tion to shift the fuel to the rear.

Third. The large dumping grate at the
rear of the furnace which enables the ope-
rator to dump the accumulation of clinker
and ash.

This grate is the product of the Kelly
Foundry, of Goshen, Ind. It is made to fit

any size furnace and with air space best
adapted to the kind of fuel used. It is self-

contained and does not require any altera-

tions in the ordinary furnace to install.

% *

THE KELLY ROCKING AND DUMPING GRATE.

ated independently from the main grate
surface. By means of the double capacity
dump grate the larger clinker formation can
be quickly and easily disposed of at the
rear of the furnace where combustion ter-

minates. The residue of combustion must
be disposed of after the fuel has performed
its heat producing function, and two ways
only are available, namely, to dump into

the ash pit or clean out through the fire

doors. In modern furnace practice the
dumping process is considered the better
method.
There is a tremendous loss in furnace

efficiency by the forward cleaning of the
fires, because it disturbs combustion, and
with the opening of the fire doors, the heat
producing function of the furnace is de-

stroyed, and the loss represents both fuel

and labor in getting the combustion areas
of the furnace back to a normal active
state again. By referring to the photo-
graph it can be seen how convenient it is

to clean these grates, especially the rear
portion which ordinarily receives the least

attention, because it is out of reach of the

The Sett Cutting Machine.

The sett-making machine, a machine for

making small paving stones or setts, as
will be seen from the illustration, is essen-
tially a belt-driven friction drop-hammer,
in which the monkey is attached to a lift-

ing board, and is fitted with a special form
of hammer-head. The anvil, on which the

stone to be split is placed, consists of a long
massive steel chisel, so fixed in the anvil-

block that it is easily removable for sharp-
ening. By merely pressing on the foot lever

or releasing it, the monkey carrying the
hammer-head is made to rise to or fall from
any desired height; the operator has thus
complete control over the strength of the

blow. The machine or machines are erected

in the quarry in such a way that the blocks
can be delivered in the most direct manner
possible down a shoot, and so on to a plat-

form within easy reach of the operator.

The blocks should not exceed 12 to 13

inches in depth, and should not be too large

for the operator to handle easily. Experi-
ence has shown that labor spent in the
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quarry on roughly squaring the blocks

amp]} repays Itself In Increased output of
t lie machines, both In quantity and quality,

and greatly diminished waste of stone.

The operation Is as follows The operator
of the blocks from the end of t lie

bench where it has been delivered by the

and lifts it on to the chisel, arrang-
ing it In the place he wishes to split it. He
then gives the block two or three light

quick blows with the hammer so as to in-

dent the stone and stun it along tin

THE SETT CUTTING MACHINE.

: line of cleavage. The monkey is then
raised to the required height and a heavier
blow is given to split the stone.

In this way the block is cut up into the
requi blow of the liam-

being generally sufficient to split the
smaller ones. When starting to cut up a
block, the operator should begin split-

ting it along the line of Its best cleavage.

It is .if course, most economical to make
several different sizes at the same time so
as t" cm the blocks with least waste.
The whole operation is exceedingly sim-

ple, and an intelligent laborer Bhould very
Boon be winking the machine so as to give
iis maximum output, which is about 7 tons
a day when making large setts only and
about l'j to 5 tons when making setts of
mixed sizes in a 0-hour day, although it

is Impossible to give exact figures for the
output, as so much depends on the kind of
stone, on the quality of the blocks, and on
the skill of the operator. Many of the setts

are marketable as produced by the machine
mii for the best setts subsequent trimming
is required.

The machine has been designed with due
regard to the rough nature of the work
pertaining in quarries; it is therefore ex-
ceedingly simple, working parts being re-

duced to a minimum, thus practically elimi-
nating all risk of breakdowns.
The power required to drive the machine

is only 1*6 H. P. The transmission being
by one open and one crossed belt.

There are over four hundreds of this ma-
chine in successful use in Europe. One con-
cern in Sweden is operating 62 of them in

their plants, manufacturing about 700,000
square yard3 of large and small setts. The
American rights and sale of the machine in

this country are controlled by A. B. Sylven,
M. B., 29 Broadway. Xew York, N. Y.

Adjustable Steel Centering.

A form of steel centering which is adapta-
ble to a wide variety of needs was patented
during March of this year, by Henry H.
Fiick, Line Lexington, Pa. Previous to this

time there has been nothing of this nature
-uao pooAi jo aDBja aqj anBj o; ^aijjBUi 9q} jc

ters and forms for building sewer, bridge
and culvert arches, walls, etc.. with the ex-

ception of steel culvert forms.
The adjustable steel centering is made up

of a number of units, hinged together at

both ends. These units have drilled holes

which may be brought to alignment, any one
of a series of one unit being brought to con-

form with one of those on another unit, and
fastened in position by means of a pin. The
units have a freedom of movement with rela-

tion to each other which allows them to be

revolved through an angle of about 180 de-

grees, and fastened in any relation to each
other so as to give the desired contour. They
may be used either as centering to hold

forms apart, or as bonding-, holding the forms
together to give the required interior section

for the casing.

The centering is widely adaptable to dif-

ferent sizes of sections, additional units be-

ing added as needed to increase the size. It

may be used in place of wooden studding in

building wall forms, one unit after another
being added on either side, and the two lines
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of units being held together at the required

distance by wires placed through the pin

holes In the units of one side and carried to

the other. These wired units may be left in

place to support scaffolding from which the

finishing may be carried on.

"Jointite" Under Service Test.

"Jointite," a pipe jointing compound, which
has been described in these pages has recently

been subjected to a severe service test. About
1,200 feet of S-inch sanitary sewer was con-

structed in Summit, N. J., in August, 1911,

by John J. MeGrath. "Jointite" was used for

the running joints.

This work was completed at the end of

August and tested at the time of completion

by water tests and the joints were all found
to be absolutely water-tight. Inasmuch as

the outlet for the sewer was not yet com-
pleted, the end of the sewer line was tightly

plugged, and remained so until the early part

of March of this year.

Meantime, the line being on low ground
was covered with water for various periods

throughout the winter. Upon opening the line

this spring, it was found that no water due
to infiltration was in the entire length of

the line. In considering the amount of water
in the soil during the past winter, the ab-

sence of water is a sure evidence of the ef-

ficiency of the compound.
Paterson, N. J., has an 1,800-foot sanitary

sewer siphon line which has been in opera-

tion for about five months and has linen

found perfectly water-tight. The joints were
constructed with "Jointite," which was run

in a trench partly filled with water.

The material is manufactured by The Mar-
bleloid Company. 1328 Broadway, New Yoi'k,

N. Y.

An Effective Weed Killer.

The "Target Brand" weed killer, manufac-
tured by the Horticultural Chemical Co., 660

Bullitt Building, Philadelphia, Pa., is a pre-

paration which has been widely used by
street railway officials, street superintendents,

park and cemetery caretakers, as well as

owners of residence properties.

It is an effective combination of high grade

chemicals which diluted in water at 1 to 40

destroys the roots as well as the tops of all

weeds and vegetation to which it is applied.

Its use prevents the unsightly growth of

weeds and all forms of vegetation upon
gravel, brick and cinder streets, between
car tracks and along sidewalks. It is most
effective in its operation, and is cheaper and
is even more permanent in the prevention of

weed growth than grubbing or hoeing. It is

best to apply the preparation immediately
following a rain.

One gallon of the Target Brand weed kill-

er when diluted is sufficient to cover 50 to

100 square yards ; and one or two applica-
tions are sufficient for an entire season. It

does not injure marble, cement or road
metal.

The iiuroiii i.. Bond Contractors' Kquipment.

The Harold U Bond Company, 388-391

,\i. Atlantic Ave., Boston, Mass., have issued

a catalogue of contractors' equipments
which includes everything from a cast iron

washer to a derrick or a crane car. There
are 318 pages in the catalogue, and all ma-
terials described are fully illustrated by
photographs or drawings.

The tools and machinery shown are com-
plete for every form of construction work
carried on by contractors. The "Atlantic"

line of contractors' pumping engines which
have been described in these pages, includ-

ing the types which have recently been put

on the market, are shown, together with

various other kinds of pumps and pumping
engines. A convenient cross reference index,

covering both the tool or machine desired

and the trade names under which it is sold,

makes the catalogue easy of reference.

Engines, drills, pumps, concrete mixers,

derricks, graders, rock crushers, hoisting and
conveying machinery, digging machinery,

carts, windlasses, plows, scrapers, rollers,

cars, steam cranes, and asphalt furnaces are

among the heavier type of machines and
equipments mentioned, in addition to hun-

dreds of kinds of smaller tools and supplies.

It would be easier to enumerate the one or

two articles which might be mentioned for

use by a contractor and are not mentioned

in this catalogue than the numberless things

which are listed and described. It is most

complete.

A Booklet by the Des Moines Bridge and Iron

Company.

The Des Moines Bridge and Iron Com-
pany, 912 Casey Building, Pittsburgh, Pa.,

has printed a booklet, for free distribution,

which contains some interesting matter re-

garding steel watef tanks, towers, stand

pipes, etc. Illustrations are given of a great

number of structures which the company has

erected, together with data as to capacity

and construction. Tables of . capacities of

cylinders and tank bottoms, friction of water

in pipes, fire stream pressures and discharge

are given.

The latter portion of the book contains

matter relative to water works plants, sev-

eral of which are mentioned as being built

complete by the company. The order of

procedure necessary to secure a water works

plant is outlined.

Consumption of Cement in the United States.

The preliminary estimate of the production

of Portland cement in the United States,

made by the U. S. Geological Survey, shows

about 77.877,236 barrels made in 1911, an

increase of 1.7 per cent over that of 1910.

An estimate of the consumption of cement

can be made by combining with this state-

ment the reports of imports and exports of

foreign and domestic cements, made by the
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r s. Bureau of Statistics. According to

these reports there were imported of all

kinds of cement 172,044 barrels, of which
- were re-exported, leaving the consump-

tion of foreign cements 163,066 barrels. This
neglects the slight variation in amount of

cement remaining in warehouse at close of

years 1910 and 1911. Exports of domestic
cement in 1911 were 3,135,409 barrels. The
report of trade with Panama is omitted from
this year's volume, but it is probable that

about half of the reported exports were sent

to the Panama canal and might be consid-

ered as domestic consumption. If not so

considered, the net domestic consumption is

74,904,893 barrels.

The value of domestic cement at the mills

was 86.7 cents a barrel, that of the same
cement as exported was $1.37 and the value
of the imported foreign cement was nearly
$1.50 a barrel.

Fuel 'Wastes.

The Combustion Appliances Co., Rogers
Park. Chicago, III., are conducting an educa-
tional campaign, which, though its motive is

probably to sell their equipment, yet is

of such value that all users of steam power
should be interested and being interested,

they will be benefited. 'How to Stop Fuel
Wastes" is the title of a small booklet, which
is exceptionally well conceived and yhich can-
not fail to make an appeal to power plant
managers. It deals with the question, both
from the standpoint of labor efficiency in

firing and structural conditions of boilers, etc.

The analysis of fuel gases is taken as the
method by which the best working conditions
may be recognized in the furnace and a full

description, not only of the apparatus to be
used, but of the methods of its use and even
the details of obtaining the greatest labor
efficiency are outlined.

The Hays Gas Automatic Collector, the

Hays Improved Gas Analysis Instrument and
the Hays CO, and Draft Recorder are the
instruments mentioned and described.

The Combustion Appliance Co. have a com-
plete line of draft gauges, smoke recorders,

gas calorimeters, damper regulators, soot

blowers, recording gauges, thermometers and
pyrometers.

Patents on Cleaning Water Mains Sustained.

The U. S. District Court for New Jersey
on February 23, 1912, made a decision in the

case of the National Water Main Cleaning
Co. vs. Whitney Pipe Cleaning Co. and Geo.
F. Whitney, which declares the validity of

H. A. Greenan's patent, No. 934,520, for

passing cables through water pipes, and that

the defendants are infringers, who must ac-

count to the plaintiff for profits on sales of

their devices and pay costs and disbursements
in the suit. A perpetual injunction is also

issued.

High Duty Pumping Engines.

Henry R. Worthington, 115 Broadway,
New York City, has just issued Bulletin W-
1S8-63, giving an extended description of the

Worthington horizontal, triple-expansion,

high-duty dumping engine Installed In the

Hope Station of the Providence, R. I. water
works. This engine has a capacity of 10,-

000.000 gallons per 24 hours against a head
of 85 lbs. per square Inch and its design

represents the latest practice in pumping
engines of this type. One of its interesting

features is the high-duty attachment Involv-

ing the use of compensating cylinders taking

the place of a flywheel. The arrangement
is preferable to a flywheel in that the power
exerted increases in almost exact ratio with

the decrease of the power of the expanding

steam. The account of the duty trials shows
that the guaranteed duty was excelled at full

load by 4.5 percent, and at reduced capacity

by 12.5 percent. The actual duty at full

load was 149,500,000 foot-pounds per 1000-

lb. of dry steam.

The bulletin also shows and describes a
similar engine installed at Fall River, Mass.
The bulletin will be especially interesting to

municipalities facing the problem of secur-

ing adequate and economical pumping ser-

vice.

Fall River, Mass., has a similar install-

ation, and in a report by John W. Moran,
chief engineer of water works, some inter-

esting figures of economy are given. Com-
menting on this report, Mr. Moran states

:

The high percentage of running time,

8599 out of a possible 8760 hours in the

year, or 98.10 percent, and the yearly duty,

"which includes every pound of coal burned
at our station," of 90 2-3 million ft.-lbs.

under our erratic pumping conditions (which
with no reservoir means anything from an
11-million gal. per hour gait at certain

hours of the day to a 3-% -million-gal. gait

at others) demonstrates that the 10-million-

gal. Worthington pumping engine installed

at Fall River is both a highly efficient and
economical pump. Under any kind of favor-

able pumping conditions, that is, running at

about an 8 to 10-million-gal. gait regularly,

it would sail close at all times to its guar-

anteed 135-million-ft. lbs. duty.

For the year 1910 I returned to the Wat-
er Board $2963.07 in coal, that is, I saved

that much money in the amount of coal

burned as compared to the best previous

year in the history of the station. I have
for the year just ended, 1911, shown a fur-

the saving of $504.70 over 1910, which
means that in the two full years ending
December 31, 1911, the Worthington pump
has been running, I have saved the city

of Fall River, in coal alone, over the

best previous year with the old pumps,
$6430.84, which means after paying the in-

terest on the original investment, $43,000,

that I can establish a sinking fund at 3

percent, with the remainder and retire the

cost of the pump in about 18 years.
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I he Miiil.luiU.r ll.nl.r :inil Distributer fi>r

II' SI v ICt Hit Itiixl.T.

inir the past M'iisun the Studel

r and distributer Found great favor in

the i

- ective ma-
• r applying heavy bituminous road

materials. The max If c intalned In

u Is Independent ol roller for

furnishing beat and the source of beat A
hydri ; generator is under direct

control by the oj the distributer.

The distributer consists of a rectangular
steel tank, capacity 500 gallons, mounted on
a platform spring running gear, adapted for

two or three horse hitch. The tank is fitted

with tubes placed vertically throughout the

interior through which the heat passes from
the burners which are located beneath the

tank in an asbestos lined fire-box, the fire-

botx covering the full area of the bottom of

the tank. The heat is thus driven directly

way from th<- top and the filling cover tight-

ly closed. The burners are then lighted and
may be kept burning on the way from the

car to i he place of operation. If this is an
average distance, the material will be suffi-

clently heated on arrival. The burners are

then extinguished by closing the needle

valves, the delivery valves are opened and
material distributed in an even and uni-

form spray In practically any volume desired

from one-fourth to one gallon per square
yard. Spraying tubes are removable and
may be carried on the wagon when not in

use.

The distributer is free from complicated

mechanism ; is practical, efficient and in

every way up to date.

The accompanying photograph shows the

distributer in use in Massachusetts.

It is manufactured by The Studebaker
Corporation, South Bend, Ind.

THE STUDEBAKER HEATER AND DISTRIBUTER.

through the mass of material in a most ef-

ficient manner. The burners are of special

design, adapted for burning kerosene oil, are
extremely simple in construction, noh-car-

zing, and are controlled by needle valves

affording instant and absolute control of the

heat to practically any degree of temperature,
as indicated by thermometer attached. Fuel
oil is supplied to the burners under air pres-

sure from a reservoir and air pump con-

veniently located. The delivery valves are
placed inside the rear end of the fire-box

where they are kept hot by the burners.

Though using the heaviest material, the
valves and spray tubes will not become
clogged. Over the tubes on the top of the

tank are placed removable hoods so that they
can be readily cleaned.

The tank is provided with a simple device

preventing all danger from accidental over-
flow of the material.

In operation the tank is filled in the usual

Hendricks' Commercial Register.

The 20th annual revised edition of Hen-
dricks' Commercial Register of the United

States for Buyers and Sellers just issued is

the most complete work of its kind. Its aim
is to furnish complete classified lists of

manufacturers for the benefit of those who
want to buy as well as for those who have
something to sell. It covers every branch of

the architectural, engineering, electrical,

mechanical, and kindred trades and profes-

sions. It establishes a direct link between the

buyer and seller. The index of the 20th edition

requires one hundred and eight pages, or nine

additional pages over last year, representing

the manufacturers of over three thousand
articles. The total number of classifications

is over 45,000, each representing the manu-
facturers of or dealers in some machine, tool,

specialty or material required in the in-

dustries named. The 20th edition numbers
1419 or 77 additional pages with a total of
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124 pages of new matter, the whole rep-

resenting upwards of 350,000 names and ad-

dresses. An important feature of the Com-
mercial Register is the simplicity of its clas-

sifications. They are so arranged that the

book can be used for either purchasing or

mailing purposes. The trade names of all

articles classified in the book as far as they

can be secured appear in parenthesis be-

tween the names and addresses under the

classifications where they appear. The book
is revised, improved and issued annually. It

is expressed to any part of the country on

receipt of ten dollars by S. E. Hendricks Co.,

Publishers, 74 Lafayette street, New York.

Trade Publications.

The Barrett Manufacturing Company, New
York City, has issued a handsomely illus-

trated booklet describing the use of Tarvia
on roads and streets. About 30 excellent

views of roadways constructed with Tarvia

are shown and in addition there are photo-

graphs of the methods employed in applying

the material. Full descriptive matter is

given throughout.

A new sixteen-page illustrated publication

called "Permanent Pavement" is being is-

sued by the Universal Portland Cement Co.,

72 W. Adams St., Chicago, 111. It covers the

field of good roads and while the company
is now especially interested in pavements
using concrete it will cover all types. It is

to arouse interest in road improvement and
in bettering farming conditions through bet-

ter transportation facilities.

The Atlas Portland Cement Co., 30 Broad
St., New York, have a new publication called

The Atlas Almanac, which will be issued

periodically. It is devoted to cement progress

and will serve in particular as an aid to

the cement dealer and user, giving such items

of interest and value to the cement field, as

may arise. The details of new work will be

observed and the points of interest and value

will be recorded.

The American Asphaltum and Rubber Co.,

600-619 Harvester Building, Chicago, 111.,

have an illustrated folder entitled, "How
You Can Make Better Sewer Joints." The
"Pioneer" sewer joint asphalt and its use

are described.

Five illustrated booklets are ready for dis-

tribution by The Studebaker Corporation,

South Bend, Ind. The first describes the

automatic pressure distributer for the appli-

cation of materials for dust laying and road

preservation. The record is devoted to the

Studebaker line of dump wagons, with par-

ticular reference to the "New Ideal." The
third is a supplement to catalogue number
723 and give details relative to their dump
wagons. The fourth describes the patent

combination heater and distributer for heavy
bituminous materials. And the fifth called

the Studebaker "Spokesman" is a publication

giving various Interesting facts, history and
' various Studebaker pro>i

All hi the booklets are fully illustrated.

The Gould.-- Manufacturing Co., L31 W. Kail

St., Seneca Falls, N. Y., have Issued their

Bulletin No. 110, devoted to single stage,

double suction centrifugal pumps. Detailed
descriptions, photographs, specifications and
points with reference to the operation of the

pumps are given.

The Keystone Driller Company, Beaver Falls,

Pa., have for distribution their 1912 edition

of catalogue No. 6. It is an 86 page book
elaborately illustrated. To every well driller

or engineer who has to do with pumping
problems the book will be helpful and in-

teresting ; not only because of the informa-
tion it contains upon a tried and approved
system for elevating large quantities of

water filters, contractors' lights, concrete

account of the numerous tables of pressure,

capacity, etc., which have been here collected.

The Roberts Filter Manufacturing Co.,

Darby, Philadelphia, Pa., has issued a cata-

logue of water filters of the pressure and
gravity types and also complete filter appur-
tenances. In addition to the styles of filters

shown the company constructs special filters

to meet the particular needs of any case.

Trade Notes.

Eastman, Ga.—J. H. Hargrove & Sons will
purchase reinforcing bars, cement, water-
proofing, concrete mixers, concrete reinforc-
ing, crushed stone, derricks, hoisting engines,
water filters, contractors lights, concrete
mixers, steel tapes, wire rope, and wood pre-
servatives.

Chicago, 111.—Universal Portland cement
was sold last month to the Wayne County
(Michigan) Road Commissioners for 40 miles
of all-concrete pavement to be constructed
this spring. This will take about 100,000
barrels in all and is the largest order for
cement for concrete road construction on
record.

Indianapolis, Ind.—The Fisher-Goory Coal
Co., Indianapolis, has been incorporated for
$25,000 by Wm. F. Fisher, pres. ; Wm. P.
Cosgrove, vice president ; Wm. J. Goory, sec-
retary and treasurer, and desire information
on cement sewer pipe, lime, lath, roofing ma-
terial and will take an agency for a line of
concrete machinery and tools. Office, 708
S. Capitol Ave.

Indianapolis, Ind.—The Mansfield Engineer-
ing Co., 821 Board of Trade Bldg., will pur-
chase a cableway concrete mixer and a con-
veyor system.

Buffalo, N. Y.—A $100,000 bond issue has
been voted for playground extensions.

Beloit, Wis.—The city is in the market for
low pressure sluice gates about 14 inches in

diameter.

Milwaukee, Wis.—An $895,000 bond issue
has been voted for recreational work in the
schools.

Chicago, 111.—The Weber Chimney Com-
pany, builders of reinforced concrete chim-
neys, have removed their offices from 209
South State Street, to 1452-1456 McCormick
Building.
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ROADS AND PAVEMENTS.

BIDS REQUESTED.

Bedford, Ind.—May 7. 1 p. m. Construct-
ing 10 gravel or macadamized roads. Ezra
W. Edwards, auditor.

Bloomington. Ind.—May 7. 2 p. m. Con-
structing stone road in Salt Creek township.
Horace Blakely, audt.

Brazil. Ind.—May 7, 11:30 a. m. Con-
structing- road on line between Jackson and
Washington townships. Edgar A. Staggs,
auditor of Clay county.

wn Point, Ind.—May 8. 12 m. Con-
structing 4 gravel roads in North township.
J. Johnson, audt.

Fowler. Ind.—May 6, 1 p. m. Construct-
ing 4 roads in Parish Grove township and
1 in Grant township. Lemuel Shipman, audt.

Fowler. Ind.—May 21, 11 a. m. Con-
structing a gravel road on line between
Benton and Tippecanoe counties. Lemuel
Shipman, auditor of Benton county.

• ensboro, Ind.—May 6, 1 p. m. Con-
structing macadamized road in Sand Creek

3hip. Linton W. Sands, audt.
Hartford City. Ind.—May 6, 2 p. m. Con-

structing macadamized road in Washington
township and on the line between Harrison
and Jackson townships. James Cronan, Ja.,
audt.

Indianapolis, Ind.-—May 2. 10 a. m. Furn-
ishing 205 carloads of crushed stone for the
highways of Marion county, and 200,000 gal-
lons of road oil. W. T. Patton, auditor of
Marion county.

K- ntland. Ind.—May 6, 2 p. m. Construct-
- macadamized roads in Lake township.

K. It. Bringham. audt.
Kokomo, Ind.—May 7. 10 a. m. Con-

structing gravel road in Liberty towi
and 1 on line between Taylor and Center
townships. A. B. Easterling, audt.

Logansport, Ind.—May 7. 10 a. m. Con-
structing road in Eel township. J. E. Wal-
lace, auditor.

Logansport, Ind.—May 8, 10 a. m. Con-
structing a road on line between Cass and
Pulaski county. J. E. Wallace, auditor of
Cass county.

Madison. Ind.—May 7. Macadamizing a
road in Republican township. A. M. Cass,
audt.

Marion, Ind—May 7. 2 p. m. Construct-
ing gravel and stone road in Pleasant town-
ship. E. H. Kimball, audt.

Martinsville, Ind.—May 7, 12 m. Con-
structing gravel roads in Ashland and
Washington townships. J. S. Whitaker,
auditor.

I aoli. Ind.—May 7, 2 p. m. Constructing
1 road in North East township. Al\in

B. Ham, audt.
Peru, Ind —May S. 12 m. Constructing

roads in Peru and Jackson townships. Frank
K. McElheny, audt.

Rushville, Ind.—May 6. 2 p. m. Con-
structing macadamized road in Rushville
township. J. M Stone, audt.

Salem. Ind.—May 6. 1:30 p. m. Con-
structing roads in Vernon and Howard
townships. Frank S. Munkelt, audt

Tipton, Ind.—May 6, 10 a. m. Con-

m. Con-
in Geneva

Construct-
Scott

structing a gravel road in Cicero township
.1. II. Tranbarger, audt.
Vernon, Ind.—May 6, 11 a

structing a macadamized road
township. N. W. Brogan, audt.
Vevay, Indj—May 6, 1 p. m.

ing highway in Pleasant township
Culbertson. audt.

Vevay, Ind.—May 11, 10 a. m. Con-
structing gravel road in Jefferson town-
ship. Scott Culbertson, audt.

Vincennes, Ind.—May 7. Constructing 4

roads In Knox county. John T. Scott, audt.
Wabash, Ind.—May 7, 1 p. m. Construct-

ing gravel road or macadam road in Ches-
ter township. Daniel Showalter, audt.
Kansas City, Mo.—May 6. Faving the

Leeds-Raytown road with macadam and
constructing concrete bridges and culverts
at an estimated cost of $75,000. Cy. ct.

St. Louis, Mo.—May 3, 12 m. Paving
construction as follows: Letting No. 10473
for constructing 393 ft. of vitrified brick
pavement on Lloyd ave., certified check,
$302; letting No. 10475 for constructing
vitrified brick pavement on Utah St., cer-
tified check, $364; letting No. iu.476 for
paving Byron pi., with Telford base macadam
top and torpedo gravel and sand wearing sur-
face, certified check, $182 ; letting No. 10477
for constructing roadway similar to letting
No. 10476 on Esplanade st. ; letting No. 10478
for constructing oiled macadam road on Man-
hattan ave., certified check, $343 ; letting No.
10479 for constructing oiled macadam road-
way on Tennyson ave., certified check, $253 ;

letting No. 10480 for constructing oiled ma-
cadam on Canterbury ave., certified check,
$327; letting No. 1"4n1 for constructing
oiled macadam road on Oxford ave., certi-
fied check, $126: letting No. 10482 for con-
structing oiled macadam on Common-
wealth ave., certified check, $377; letting
No. 10483 for constructing oiled macadam,
gravel surface roadwav on Picadillv ave., cer-
tified check, $243 ; letting No. 10484 for con-
structing similar pavement on Ellendale ave.,
certified check, $376 : letting No. 10485 for
constructing similar pavement on Blow St.,

certified check. $450: letting No. 10,486 for
constructing similar pavement on French
ave., certified check, $313; letting No.
10487 for constructing similar pavement on
another section of French ave., certified
Check, $303. Maxime Reber, pres. board of
local improvements: William T. Findly,
secy.
Akron. O.—May 7. 1 p. m. Constructing

bituminous concrete roadway on the Ghent
road. Length 12,546 ft., width 14 ft., esti-
mated cost, $18,423. certified check, $300.
Commissioners of Summit Co.; James R.
Marker, Columbus. O., state highway com.

Chillicothe. O.—May 6. 12 m. Construct-
ing- bituminous concrete roadway on the
Frankfort rd. Length 6.969 ft., width 16
ft., estimated cost. $12,877. Certified check,
$300. Commissioners of Ross Co., James.
R. Marker, Columbus. O.. state highway
com.

Cincinnati. O.—May 3. 12 m. Widening
the S. fork of the Taylor Creek rd. and
building retaining wall under specification
No. 241. Bond, $500. Albert Reinhardt,
elk.
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Lancaster, O.—May 4, 10 a. m. Con
Btructing water bound macadam on the
Lancaster-Newark rd. Length 22,616 ft.,

width 12 ft, estimated cost, $l'S,887. Cer-
tified check, $800. Commissioners of Fair-
field Co.; James R. Marker, Columbus, O.,
state highway coin.

Struthers, o—May 2, 12 m. Construct-
ing brick pavemenl on Space st. Certified
check, $250. Ira Isenbraum, elk.

Troy, 0.>—May 3, 12 m. Constructing
water bound macadam on the Piqua-Troy
road section No. 1. Length, 9.800 ft., width
16 ft., estimated cost, $15,347; alternative
bids will be considered for bituminous sur-
face treated macadam at an estimted cost
of $16,566. Certified check, $300. Oommrs.
of Miami Co.; James R. Marker, Columbus,
O., state highway com.
Wilmington. O.—May 2, 12 m. Con-

structing- macadam roadway on the Wil-
mington-Xenia rd. Length, 20,750 ft.,

width 14 ft., estimated cost, $23,141. Cer-
tified check. $300. Commrs. of Clinton Co.;
James R. Marker, Columbus, O., state high-
way com.

Mitchell, S. D.—May 9, 8 p. m. Paving-
construction as follows: Main st., 2,969
lineal ft., including- 19,252 sq. yds. of rein-
forced concrete ; First ave., Second ave.,
Third ave., Fourth ave., and Fifth ave., in-
cluding- 284 ft. and 1,326 sq. yds. of rein-
forced concrete in each section. Certified
check, 5 per cent. N. H. Jensen, cy. audt.

Paris, Tex.—May 21. Constructing- 40
to 48 miles of macadam road and bridges
for Prct. 1 in Lamar Co. W. S. Gill, secy,
board of permant road commrs., M. Hannah,
engr.

Colville, Wash.—May 8, 2 p. m. Clearing-,
grading, bridging- and surfacing with gravel
3% miles of the Addy-Gifford highway in
Stevens Co. Certified check, 10 per cent.
L. E. Jesseph, audt. of Stevens Co.

CONTRACTS AWARDED.
Montgomery, Ala.—Paving Jeff Davis

ave., to the Southern Asphalt & Const. Co.,
$12,145; paving S. Court St., to the same.

Helena, Ark.—Paving Walnut st., to the
Southern Bitulithic Co., Nashville, Tenn.,
$35,000.
Chicago Heights. 111.—Constructing the

first section of a $150,000 paving contract,
to Wm. & Edw. McGavock. Beloit, Wis.

Mattoon, 111.—Paving Pine ave., from
24th to 33rd St.. to Thornton & Michaels,
Mattoon, 111., $15,974.
Monmouth, 111.—Paving in the East 1st

ave. district, to the Burlington Const. Co.,
Burlington, la., $26,689.

Pana, 111.—Constructing 30 blocks of
pavement, to John Cherry. Jacksonville, 111.

Goshen. Ind.—Paving St. Joseph st , to
the Northern Indiana Const. Co.. Elkhart,
Ind., concrete work sublet to Smith, Doug-
las and Witt, Goshen, Ind.

Indianapolis, Ind.—The following paving
contracts have been awarded: Northern
ave., to John Arnold, Concord st., gravel-
ling roadway, to John Arnold; 30th st.

grading, gravelling and curbing, to the
American Const. Co., Grey st.. grading,
gravelling and curbing, to Abel Bros., con-
structing cement walks on Ritter ave., to
Abel Bros., Hosbrook st , con?tructing
walks, to Abel Bros.

Newcastle, Ind.—Paving Indiana ave.,
from 7th st. to 17th st., to James Garbey,
$19,684; paving Grand ave. with brick, to
McGrath & Clinton, Newcastle, Ind., $10,-
155.
South Whitley, Ind.—Constructing brick

pavement, to W. W. Hatch, Goshen, Ind.,
about $30,000.

Creston, la.—Constructing 5 miles of
pavement, to the Western Improv. Co., Ra-
cine, Wis., about $75,000.

Marshalltown, la.—Constructing 48,500
sq. yds. of concrete pavement, to Elzy &

Carlson, Marshalltown, la., at $1.08 per sq
yd.

Muscatine, la.—The following paving
'Miiracts have been awarded to the A.U
Korneman Co., Dist. 29, $21,324; Blk. 79,
$617; Blk. 145, $623; 151, $645.
Newton, la.—Constructing 40,000 yds. of

pavement, to G. Manieina, Florence, Neb.,
at $1.18 per sq. yd.

Mt. Clemens, Mich.—Paving construction,
to W. W. Hatch & Co., Goshen, Ind., $10,-
000.
Canton, O.—Constructing 1.48 miles of

road, to J. C. Devine Co., Alliance, O., $30,-
613.
Columbus, O.—The following road con-

tracts have been awarded : The Cole rd., 2
miles to Vogelsburg & Walls, $9,981; the
Kenny rd, 3.75 miles to Jewett and Keys,
$26,677; the Scioto and Mudsock rd., to J.

N. Snoufer, $29,030; the Hart rd, % mile,
to W. O. Jewett, $3310.

Massillon, O.—Improving the Massillon-
Millersburg rd., to Urban & Clements, Mas-
sillon, O., $28,870.

Massillon, O.—Improving the Massillon-
Navarre rd., to A. F. Wendling, Massillon,
O.
West Unity, O.—Paving streets to the

amount of $24,000, to H. S. Encke, Lima, O.
Warren, O.—Constructing 2.5 miles of

macadam road, to C. James Chinnouck, $13,-
887.
Salem, Ore.—Constructing concrete pave-

ment, to E. W. Geiger Const. Co., $23,532.
Emsworth, Pa.—Paving the Beaver rd., to

J. G. McGuire Co., New Brighton, Pa., $33,-
527.

Pittsburgh, Pa.—Work has been started
on the "Hump" cut for which Booth &
Flinn, received the contract at about $780,-
000. The James H. McQuade firm, which
was the low bidder, has withdrawn.
Beaumont, Tex.—The following paving

contracts have been awarded: to the
Uvalde Rock Asphalt Co., 45,034 sq. yds., at
$78,811; to the Creosoted Wood Block
Paving Co., New Orleans, La., 24,490 sq.

yds. at $61,456.
Olympia, Wash.—Paving 5 blocks of as-

phalt, to the Independent Asphalt Co.,
Seattle, Wash., $23,370.

Seattle, Wash.—The following paving
contracts have been awarded : Harvard ave.
to Xura Case, 1330 8th ave., $7,935; fourth
ave., south to the Barber Asphalt Paving
Co., Henry bldg., $28,141; concrete walks
on 20th st., to Carl Isador & Co., Federal
ave., $9,328; 25th ave., North, to Edgar C.
Parks, 609 6th ave., north, $835; Newport
ave., to C. H. Trachaven, $9,397.

Spokane, Wash.—Constructing the Apple
Way rd., to the Spokane Paving & Const.
Co.. Spokane, Wash., $38,930.
Green Bay, Wis.—Constructing asphalt

pavements, to the White Const. Co., Mil-
waukee, Wis.. $13,500.

Neenah, Wis.—Paving E. Wisconsin ave.,

with tar macadam and concrete, to Chris
Johnson. Oshkosh. "Wis., $24,175.
Two Rivers, Wis.—Paving about 25 blks.

to the Schuete Cement Const. Co., of Mani-
towoc, $30,000.
Waukesha, Wis.—Paving 7 streets, to

Geo. Stanchfield, Fond du Lac, Wis.

CONTEMPLATED WORK.
Hillsboro, Cal.—A $130,000 bond issue for

road construction has been voted.
Inglewood, Cal.—A $30,000 bond issue for

street improvement has been voted.
San Francisco, Cal—An $8,500,000 bond

issue for the construction and improvement
of civic centers has been voted.

Lewiston, Ida.—The paving improvements
to cost about $200,000 are contemplated. D.
C. Wrighter. engr.

Springfield, 111.—The paving of about 6
miles of streets is contemplated for the
coming season.
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aton, la.—The council •<\ a
resolution fixing May n as a date for open-

- ' •: tin- \>n\

.\ ley, Lb.- a committee con
_ in. and Aid* rman J. < ;. M< -

i \V anil i i t
>- engineer

White, are inspecting pavements with n
ng material for a number of

Bad Axe. Mich.—A $75,000 bond issue for
•ruction has been vol

Bessemer. Mich.—A $lf>0,000 bond Issue
r.iad construction has been voted by
ic county. \V. I. Russell, deputv co.

elk.
Beulah, Mich.—A $15,000 bond issue for

the construction of roads has been voted.
Erie. Mich.—A $40,000 bond issue for road

construction has been voted. G. W. Min-
nie, twp. elk.
Grand Haven. Mich.—A $600,000 bond is-

sue for road construction has been voted.
Jacob Glerune, co. elk.

Dd Rapids, Mich.—A $600,000 bond is-
sue for road construction has l.i-.-n voted
by Kent Co. R. A. Mosher, co. elk.
Monroe Mich.—A $4". 000 bond issue for

the construction of 5*4 miles of macadam

Minneapolis, Minn.—Frank Haycock, co.
surveyor, has been Instructed to prepare
plans and specifications for county roads to
cost about $59,000.

Mt. Vernon. Mo.—A $50,000 bond issue
for road construction has been voted.

Sedalia, Mo.—A $200,000 bond issue for
road improvement has been voted.

Albany. X. Y.—A bill providing $50,000,-
000 for road improvement and maintenance
has been passed by the legislature and
signed by Gov. Dick. The bond issue will

• ted on in the fall election.
Amsterdam, X. Y.—John A. Bensel, state

highway engineer, has approved the plans
to pave W. Main st.. with brick. About

I sq. yds. of brick pavement will be
constructed at an estimated cost of about
$100,000.
Cohocton. X. Y.—A $10,444 bond issue for

the paving- of Maple ave. with brick has
been voted.
Tonawanda, X. Y.—A. P. Smith, city engi-

neer. is preparing plans for paving Tremont
st., and for constructing a sewer on Rum-
bold ave.

Bryan, O.—A $60,000 bond issue for pav-
ing purposes has been voted. Brick will be
used in most of the work.

Cincinnati. O.—The repaving of Eastern
ave.. to cost about $252,000 i- contemplated.

Lisbon, O.—A $250,000 bond issue has
been voted by Columbiana county for the
purpose of constructing roads.

Masslllon, O.—Street imnrovements to
about $50,000 including $38,788 for pav-

ing and $13,019 for sewer construction are
contemplated.

Xorwalk, O.—A $20,000 bond issue for
road improvement has been voted. J. M.
Bethtol, twp. elk.

"vYarren, O.—A $-' issue has been
sold and bids will be requested for road

•ruction.
Pittsburgh. Fa.—Ordinances have

Dted providing for repaving work to
the amount of $2^ J. Jos. B. Arm-
strong, director of public service.
Chattanooga. Tenn.—A $250,000 bond is-

sue for park improvement has been voted.
Thompson, mayor.

Halls. Tenn.—A $15,000 bond issue for
ilk improvement has been voted.
:nL'field. Tenn.—A $350,000 bond is-

for road construction has been voted.
<"arroll. Tex.—A $25,000 bond is=ue for

street paving- has been voted. H. Galbreth.
board of bond trus-

rpus Christ). Tex.—A $150,000 bond is-

for paving construction has been voted.
Thomas B. Dunn. cy. engr.

Xacogdoches, Tex.—A $65,000 bond issue

fur an electric light plant, sewerage and
paving Improvements has been voted
Goldendai.. Wash.—s. T. Lancaster,

been retained to supervise the construction
_ blocks of paving.

North Yakima. Wash.—The county com-
missioners are contemplating the construc-
tion of 30 miles of gravel and macadam
roadway.
Tacoma, Wash.—A $13,500 bond issue for

paving construction has been voted. .1. l\
Is. cy. contr.

Green Bay. Wis.—Paving 7 streets with
asphalt, to the White Const. Co., of -Mil-
waukee.

SEWERS.

BIT'S REQUESTED.

Reinbeck, la.—May 13, 7:30 p. m. Con-
structing 6 miles of 8 to 15-in. sanitary
sewers and a disposal plant. Certified
check, $500. Bids accepted on 2 divisions.
R. B. Ferguson, town clerk; Iowa Engi-
neering Co., Clinton. la., engrs.

Mitchell, S. D.—May 9, 8 p. m. Sewer
construction as follows: Branch P. sewer
Dist. Xo. 3 including 1,508 ft. of 8-in. pipe;
branch Q. sewer Dist. Xo. 2 including 595
ft. of 9-in. and 732 ft. of 10-in. pipe; branch
W. sewer Dist. Xo. 2 and 3 including 410
ft. of 10-in. pipe; branch X sewer Dist. Xo.
4 including 732 ft. of 8-in. and 183 ft. of
10-in. pipe. Certified check, 5 per cent. X.
H. Jensen, cy. audt.

Salt Lake City, Utah.—The Gilkerson
Const. Co.. "i4 Xewhouse bldg., will pur-
chase 2 derricks, ditching machinery, hoist-
ing engines, excavating machinery, flush
tanks, vitHfied pipe, and rock drills.

Goldendale, Wash.. May 1, 3 p. m. Con-
structing storm sewers, curbing, parking
and paving streets in improvement district
Xo. 5. Certified check, 5 per cent. J. R.
Putnam, town clerk.

COXTRACTS AWARDED.
Oakland, Cal.—The following sewer con-

tracts have been awarded: Main outlet
sewer, to H. F. Dahnke; East 12th street,
to C. W. Cross; Market street, to the Ran-
some Crummey Company.

Mulvane, Kan.—Constructing 5 miles of
sewer, to E. M. Eby, Wellington, Kan.,
about $10,000.

Wichita, Kan.-—Constructing sewer on
3rd street, to McGuire & Stanton, Leaven-
worth, Kan., $58,419.

Marinette, Mich.—Constructing brick
r on Bang street, to Johnson & Pean-

der, Marinette, Mich.. $11,901.
Petoskey, Mich.—Constructing the Lake

street sewer, to King & Austin. Petoskey,
Mich.

Pontiac. Mich.—Constructing 14 sewers,
to Jno. Lennane. Detroit. Mich.. $17,882.

California, Mo.—Constructing complete
•age system, to Inman & Burras. Kan-
City, Mo., $11,348.

St. Joseph, Mo.—Constructing the White-
head sewer in Atchison street, to the Land
Construction Co., $27,486.

Springfield, Mo.—Constructing 2 septic
tanks for the sewage disposal system, to J.

C. Likes, Des Moines. la, $69,315.
Binghamton, X. Y.—Constructing sewer

on Cross street and Park avenue, to George
Serafini. about $3,600.

Rochester, X. Y.—Constructing the out-
let pipe for the sewage disposal system, to

the P. A. Gillespie Company, Xew York,
X. Y.. $265,254.

Scranton, Pa.—Constructing the Old
Forge Boro sewer, to M. Spitt, Xorth Scran-
ton, Pa., $35,000.

Seattle, Wash.—The following sewer con-
tracts have been awarded: East 45th street,
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to Haydon & Son, $7,111; Bast Ith avenue,
tO Jenkins and Jon. s, Mm

block, $4,65U.
Spokane. Wash.—The following sewer

contrails have been awarded: Alley of
Block 7 and 8, to McMillan & Shaughnessy,
$1,679; sewer in Lamont street, to J. L.
Wood, $2,212.

CONTEMPLATED WORK.
Russelville, Ark.—E. A. Kingsley, Little

Rock, Ark., has been retained to prepare
plans and estimates for a complete sewer-
age system.

Bakersfleld, Cal.—City Engineer Abbey
has prepared estimates for the construc-
tion of a complete sewerage system to cost
$20,788.

Rockford, 111.-—The construction of a
sewerage system in the southeast portion
of the city to cost about $95,000 is con-
templated.

Princeton, Ind.—The city is contemplat-
ing- the construction -of a disposal plant of
the septic tank type. Will R. Lamb, city
clerk.

Arlington, Mass.—An $8,000 bond issue
-IV 'pajOA uaaq smi uoi:pn.i}suoo j8M8S joj
tion fire engine, chemical and hose wagon
has been voted. Chief Pierce.

Escanaba, Mich.—An $80,000 bond issue
for the purchase of an automobile combina-
bert J. Pepin, city clerk.

Springfield, Mo.—The city council has au-
thorized issuance of $100,000 bond issue for
sewer construction. J. H. Langston, city
clerk.

Lewiston, Mont..—A $60,000 bond issue
for sewer construction has been voted. S.
T. Marshall, city clerk; C. W. Swearingen,
Missoula, Mont., engineer.

Sidney, Neb.—A $23,000 bond issue for
sewer construction has been voted. Leslie
Neubauer, city clerk.
Columbus, O.—The following ordinances

for sewer bond issues have been voted:
Broad street, $28,000; Long street, $10,000;
Arcadia avenue, $65,000; Markison avenue,
$5,000.
Coshocton, O.-—To comply with the Benz

law, a sewage disposal plant and pumping
station will be constructed at an estimated
cost of $100,000.

Mt. Vernon, O.—A $10,000 bond issue for
a sewer on Norton street and a $22,000 bond
issue for a sewer in the first alley north of
Sugar street has been ordered by the city
council.
Port Clinton, O.—By the decision of the

Supreme Court making the Benz act valid,
the city is compelled to construct a new
sewerage system and a disposal plant.

Steubenville, O.—Constructing sewers and
improving Wallsley avenue is contemplated
at an estimated cost of $15,000.

Eugene, Ore.—A $200,000 bond issue for
the construction of a sewerage system has
been voted.

Corry, Pa.—City Engineer Nevine R.
Dixon is preparing plans for a sewage dis-
posal system to cost about $50,000 in com-
pliance with an order of the state board of
health.

Somerset, Pa.—Clyde Potts, New York, N.
T.„ has been retained to prepare plans for
a sewage disposal plant.

Cuero, Tex.—A $25,000 bond issue for a
sewer system has been voted.

Dallas, Tex.—A $100,000 bond issue for
sewerage construction has been voted.

Houston, Tex.—The construction of a fil-

ter bed at the city sewage disposal plant
for an additional population of 60,000 is
contemplated. City Engineer Dormant.

Pecos, Tex.—Application has been made
by F. W. Johnston, president of the Pecos
Land Company, for a 50-year franchise to
construct and operate a sanitary sewage
system.
Pomeroy, Wash.—Robert Dieck, Portland,

Ore., has been retained as engineer on the
construction of a new sewerage sj

WATER WORKS.

BIDS REQUESTED.
Titusville, Fla.—May 20. Constrn

water works system complete, including
pumping station, elevated reservoir, v
main, hydrants, etc. Geo. M. Robbins, chair-
man.
Kalamazoo, Mich.—May 6, 12 m. Con-

structing 2 steel tanks, 36 feet in diameter
and 70 feet high. Certified check, $600. C.
D. Miller, city clerk.
Jamestown, N. Y.—May 2, 12 m. Fur-

nishing 275 lengths of 24-inch and 235
lengths of 16-inch cast iron pipe, together
with all specials, hauling and laying the
same. Board of water commissioners,
Chester & Fleming, Union Bank building,
Pittsburgh, Pa., engineers.
Monmouth, Ore.—May 4, 3 p. m. Con-

structing pumping plant and water works
system complete. Ira C. Powell, mayor;
Lewis C. Kelsey, 404 Selling building, Port-
land, Ore., engineer.

Erie, Pa.—May 17, 2 p. m. Constructing
filter plant, settling basin, piping, coagulant
house, pumping station and furnishing low
service pumping machinery, water proof
boilers, filters and super-heaters. Certified
check, 3 per cent. Geo. C. Gensheimer, sec-
retary; Chester & Fleming, Union Bank
building, Pittsburgh, Pa., engineers. J. C.
Shafer has been appointed superintendent
to take charge of the plant during and after
construction.

Mitchell, S. D.—May 9, 8 p. m. Water
works construction as follows: Furnishing
and laying 2,410 feet of 4-inch, 3,850 feet
of 6-inch and 1,510 feet of 10-inch water
main, including all valves and hydrants; 37
4, 6 and 8-inch valves. Certified check, 5
per cent.. N. H. Jensen, city auditor.

CONTRACTS AWARDED.
Boston, Mass.—Laying water pipe in vari-

ous streets in Boston, Charlestown, South
Boston, East Boston, Roxbury, Brighton, to
Ferguson & Kelly, $10,110.
Oklahoma City, Okla.—Furnishing a 10,-

000,000-gallon pump for the water works
plant, to the Snow Pump Manufacturing
Company, $22,500.

Seattle, Wash.—Constructing water main
on Dexter avenue, to the International
Dredging Co., Seattle, Wash., $15,068.
Cheboygan, Wis.—Furnishing pump for

the water works system, to the Prescott
Steel Pump Co., Milwaukee, Wis.

CONTEMPLATED WORK.
Alabama City, Ala.—The city council has

authorized the bond issue of $75,000 for
water works construction.
Oxnard, Cal.—A $100,000 bond issue for

water works improvement has been voted.
J. R. Bellah, city clerk.

Sisson, Cal.—A $20,000 bond issue for
water works construction has been voted.
De Beque, Colo.—A $20,000 bond issue for

the water works improvement has been
voted.

Fountain, Colo.—A $40,000 bond issue for
water works construction has been voted.
Geo. I. Phillips, city clerk.

Salida, Col.—The council has decided to
issue bonds to the amount of $40,000 for
the construction of a w-ater works system.

Hartford, Conn.—A $50,000 bond issue for
improvements for the water works pumping
station has been voted.
Baldwin, Kan.—An $18,000 bond issue for

water works extension has been voted.
Coffeyville, Kan.—A $130,000 bond issue

for increasing the capacity of the city water
works plant has been voted.
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Independence, Kan.

—

a $100,000 bond is-
! water works Improvement has been

voted.
Manchester. Mich.—A $27, bond Issue

for water works construction has been
voted.
Yazoo City. Miss.—The Issuance of $30,-

000 of bonds for the purchase of water
rs is contemplate)

by, Mom - a 122,000 bond" Issue for
works Improvement lias been voted.

Glen Ridge, N. J.—A $44,000 bond 1

for water works construction has been
voted.

nflddleport, N, Y.—The installation
water works system, to cost about $50,000,
is contemplated.

North Hempstead, N. Y.—A $140,000 bond
issue has been sold and work will be started

municipal water works plant in the
Manhassett-Lakeville district.

Wol.ott. X. Y.— A $4f>.000 bond issue for
the construction of a water works system

en voted.
Dayton, O.—An ordinance has been passed

to issue bonds for $120,000 for the improve-
ment and extension of the water works
plant,

Lorain, O.—C. Arthur Brown has prepared
estimates for the construction of a filter

basin at the water works station to cost
$52,309.
Sandusky. O.—The city council has passed

a $100,000 emergency bond issue to rebuild
the filtration plant.

St. Bernard. O.—A bond issue of $10,000
to increase the capacity of the electric light
and water works plant has been voted.

Alva. Okla.—A $55,000 bond issue for
water works construction, including a grav-
itv pipe line has been voted.
Mountain View. Okla.—A $15,000 bond is-

sue for water works extensions has been
voted.

Perkins, Okla.—A $25,000 bond issue for
water works construction has been voted.

Bartlesv411e, Pa.—Geo. C. Priestly, of
Warren. Pa., has purchased the Bartlesville
Light & Water Company plant at a cost of
$110,000. He will install a modern filtration

plant.
Etna. Pa.—The sum of $25,000 for repair-

ins the machinery and equipment of mu-
nicipal water plant and in the purchase
and installation of additional pumps, and
the laying- of new water mains has been ap-
propriated. W. H. Miller, burgess.

Pecos, Tex.—The construction of a mod-
ern water work- system to cost about $90,-

is contemplated.
Sulphur Springs. Tex.—A $30,000 bond is-

sue for water works construction has been
voted. T. W. Higgins. city clerk.
Waco. Tex.—A $400,000 bond issue for

improvement of the water works plant has
been voted.
Brigham. Utah.—A $35,000 bond issue for

water works construction has been voted.
Eliza Hanson, city treasurer.

Colonial Beach. Ya.—A $17,000 bond issue
for the installation of a water works plant
has been voted.

Parkersburg. W. Ya.—A $100,000 bond is-

sue for the construction of a storage reser-
voir and for making improvements to the
water works system has been voted.

ipleton, Wis.—Water main extensions
to the amount of 16 or 17 miles are contem-
plated by the city council. Pipe from 4 to
16 inches in diameter will be needed.
Twin Rivers. Wis.—The council has ap-

propriated $15,000 to enlarge the municipal
water and light plant.

BRIDGES.

BIDS REQUESTED.
Brov.n-town. Ind.—May 7. Constructing

4 bridges. H W. Wacker. auditor.

Crown Point, Ind.—May 8, 12 m. Con-
structing- bridges In Bast Chicago. C. A.
Johnston, auditor.

Huntington, Ind.—May 30, 10 a. m. Con-
structing bridges over the Wabash and
Salamonie rivers. Harold Guthrie, auditor.

Rensselaer, Ind.—May 6, 1 p. m. Con-
structing 2 bridges. Jos. P. Hammond, au-
ditor.

Vevay, Ind.—May 11, 10 a. m. Repairing
bridges on the Lower Indian creek. Scott
Culbertson, auditor.

Vincennes, Ind.—May 7, 2 p. m. Con-
structing !> bridges in Knox county. Jno.
C. Scott, auditor.

Creston, la.—May 6, 4 p. m. Constructing
a 40-ft. span, 24-ft. roadway, steel bridge
on concrete substructure. Theo. S. Delay,
county surveyor.

Cincinnati, O.—May 10, 12 m. Construct-
ing concrete bridge and fill under Specifi-
cation No. 304. Certified check, $500. Al-
bert Reinhardt, clerk board Hamilton coun-
ty commissioners.

Jefferson, O.—May 8, 1 p. m. Remodeling
the substructure of bridge over Ashtabula
creek under Engineer's Report No. 159. Cer-
tified check, $100. A. B. Hillyer, clerk.
Youngstown, O.—May 6, 11 a. m. Con-

structing a 75-ft. steel bridge over Mills
creek. Certified check, $50. I. M. Hogg,
county auditor.

Colville. Wash.—May 8, 2 p. m. Clearing,
grading, bridging and surfacing with gravel
%Vz miles of the Addy-Gifford highway in
Stevens county. Certified check, 10 per cent.
L. E. Joseph, auditor of Stevens county.

CONTRACTS AWARDED.
San Bernardino, Cal.—Constructing steel

bridge over the Mojabe river, near Oro
Grande, to the Joliet Bridge & Iron Co.,
Joliet. 111.

Jacksonville, Fla.—Constructing steel and
concrete bridge over Trout creek, to the
Edwards Construction Co., Tampa, Fla., $19,-

767. W. C. Kiernan, of White Water, Wis.,
was the low bidder but did not comply with
specifications.

St. Maries, Ida.—Constructing steel swing
bridge across the St. Joe river at 4th street,

to Carscallen Bros., Coeur d'Alene, Idaho.
Eldorado, 111.—Constructing steel bridge

across the Indian creek, to the Vincennes
Bridge Co., Vincennes, Ind.

Freeport, 111.—Constructing a bridge
across the Pecatonica river at Pecatonica,
to W. H. Shons, $14,000.
Keensburg, 111.—Constructing 5 steel

bridges, to the International Steel and Iron
Construction Co.. Evansville, Ind.

Perry, 111.—Constructing steel bridge at
the Lipcaman ford, to the Missouri Bridge
and Iron Company, St. Louis, Mo.

East Chicago, Ind.—Constructing a bridge
over the Canal at Forsythe avenue, to Geo.
Owen Reed, Michigan City, nld.

Jasper, Ind.—Constructing a bridge across
White river at Haysvile, between Dubois
and Martin counties, to the Vincennes Bridge
Co., Vincennes, Ind.
South Bend, Ind.—Macadamizing the Ed-

wardsburg road, to Isaac M. Saples and
Schuyler Ackerman, $13,480.

Miles City, Mont.—Constructing steel

bridge over the Yellowstone river at Miles
City, to the Security Bridge Co., Billings,
Mont., $63,800.

Trenton. X'. J.—Constructing steel and
concrete bridge at East State street, to

Brant & Stewart, Philadelphia, Pa.
Beatrice. Neb.—Constructing bridges in

Sage county for the year, to the Standard
Bridge Company, Omaha, Neb., to the Bea-
trice Iron Works and to the Massillon
Bridge & Construction Co., Massillon, O.

Lancaster, XT . Y.—Constructing a girder
bridge over Cuyahoga creek and Aurora
street, to the Corry Bridge Co., Corry, Pa.,

$11,495.
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Grand Forks, X. D.—Constructing bridge
over the Red river, to Waddell & Harring-
ton. Kansas City. Mo.. $1N.">00.

Norwalk, O.—Constructing substructure
of the Kindling bridge, to Riley Pardo, Nor-
walk, O.

Bridgeport, Pa.- -Constructing steel bridge
over the canal, to the York Bridge Co., York,
Pa., $9,670.

Milton, Pa.—Constructing a steel bridge
across the Susquehans river to the Penn-
sylvania Steel Co, $65,000.
Norristown, Pa.—Constructing a bridge

across the Schuylkill river, to Harry A.
Bender, Harrisburg, Pa.

Floyersville, Tex.—Constructing 4 steel
bridges, to the Missouri Valley Bridge and
Iron Company, St. Louis, Mo., $17,444.

Port Arthur, Tex.—Constructing the bas-
cule bridge over the Sabine-Nephew canal,
to the Spence Howe Construction Co., $29.-

300.
Seguin, Tex.—Constructing 173-ft span

steel bridge across the Guadalupe river, to

the Missouri Valley Bridge and Iron Co.,

$6,400.
Tacoma, Wash.—Constructing steel bridge

over the Puyallup river, to the Washington
Engineering Co., Tacoma. Wash., $9,250.
Oshkosh, Wis.—Furnishing plans and

specifications and constructing a draw span
over the Fox river at West Algoma street,
to the Scherzer Rolling Lift Bridge Co.,
Chicago, 111.

Shoshone, Wyo.—Constructing- a 100-ft.
s-teel bridge, to the Clinton Bridge Company,
Clinton, la.

CONTEMPLATED WORK.
Lansing. la.—L. H. Markwardt is com-

pleting plans for the construction of a
bridge to cost about. $100, 000.
New Hampton, la.—Bridge construction

as follows is contemplated by the super-
visor of Chickasaw county: 7 concrete
bridges. $7,000; 3 steel bridges, about $5,000.

Sac City, la.—As a result of high water
5 bridges in Sac County will be rebuilt.

Albert Lea, Minn.—A $28,000 bond issue
for bridge construction has been voted.

Sutherland, Neb.—The construction of a
bridge across tne North Platte river to cost
about $30,000 is contemplated. A bond issue
has been voted.

Akron, O.—An ordinance for the issue of
bonds in the sum of $29,700 for the con-
struction of a bridge over the B. & O.
tracks at Kelley avenue has been voted.
Dayton. O.—Floods have made necessary

the issuance of $15,000 emergency bridge
bonds by the county commissioners.

Portland, Ore.—Ralph Modjeski, Chicago.
111., has been retained to prepare plans and
estimates for the Pacific highway bridge
across the Columbia river, connecting Port-
land and Vancouver.
Sherman. Tex.—Twenty-five bridges, rang-

ing in length from 10 to 50 ft. have been de-
stroyed in Greyson countv. New bridges
will' be constructed at a. cost of $20,000.
Tacoma. Wash.—A $35,000 bond issue for

bridge construction has been voted.

GARBAGE DISPOSAL. STREET CLEAN-
ING AND SPRINKLING.

BIDS REQUESTED.

Ottawa, Kan.—The city is in the market
for a garbage disposal plant. Address Dr.
W. L,., Jacobus.
Monongahela, Pa.—The health and sanita-

tion committee, composed of Frank A. Un-
derwood, W. P. Gregg and A. L. McVickler,
have advertised for bids for the construc-
tion of a garbage incinerating plant.

CONTRACTS AWARDED.
Newcastle, [nd.—Repairing the city gar-

bage plant, to 10. M. Sheridan, $1,680.
Tiffin. (_).—Collecting and removing the

city garbage, to Howard Grimes, $1,375.

CONTEMPLATED WORK.
Newark, N. J.—The construction of a

garbage disposal plant and power plant
combined is contemplated. Frederick O.
Runyon, consulting engineer.
Sandusky, O—The construction of a gar-

bage disposal plant is contemplated. Chair-
man Frank Hammond, council committee
on public health.
Homestead, Pa.—A $25,000 bond i-sue for

the erection of a garbage disposal plant has
been provided for by the city council.

Newcastle, Pa.—An ordinance has been
prepared for the collecting and disposal of
garbage by the city.

Pittsburgh, Pa.—Two ordinances for the
disposal of garbage are before the city
council.

Bastrop, Tex.—A $100,000 bond issue for
road construction has been voted.

STREET LIGHTING.

BIDS REQUESTED.

Newcastle, Pa.—May 13, 12 m. Lighting
the streets of the city with electric arc and
tungsten lamps for a period of 1, 3 or 5

years. About 360 arc lamps and an inde-
terminate number of incandescents will be
required. Certified check, $500. F. M. Hart-
man, city clerk.

CONTEMPLATED WORK.

Oxnard. Cal.—A $30,000 bond issue for
electric lighting improvements has been
voted. A. B Bellah, city clerk.

Vallejo, Cal.—A $100,000 bond issue for
the construction of an electric light and
power plant has been voted.

Hartford City. Ind.—The installation of
an ornamental lighting system is contem-
plated.
Cedar Rapids, la.—W. G. Dows, John A.

Reed. R. F. Cook and I. B. Smith, of Cedar
Rapids, have secured an option on the Mar-
shalltown gas. electric light and trolley
plant, and will spend $200,000 on improve-
ments if the sale is made.
Dubuque, la.—The Dubuque Industrial

Corporation has completed a canvass for
boulevard lights and bids will be accepted
soon.

Laurens. la.—A $15,000 issue for electric

light extensions has been voted. E. P. Low-
ry. town clerk.

Milo, la.—A $10,000 bond issue for elec-

tric light improvement has been voted. E.

Burgess, city clerk.
Traverse City. Mich.—A $150,000 bond is-

sue for electric lighting extension has been
voted.

.

Minneapolis, Minn.—The extension of the
lighting system to include about 300 ad-
ditional arcs is contemplated.

Bryan. O.—A $5,000 bond issue for en-
larging the municipal light and water plant

has been voted.
Mineral Ridge. O.—The city council de-

sires information on the cost of a complete
municipal light plant for about 30 street

lights and 150 residences.
Mt. Cory. O.—A $12,000 bond issue for

e'ectric light extension has been voted.

Sanduskv. O.—E. G. Beckwith, Cleveland,

O, has submitted an estimate of $158,000

as the cost of a municipal lighting plant in

Sandusky.
St. Bernard, O.—A bond issue of $10,000

to increase the capacity of the electric light

and water works plant has been voted.
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•\\ n. O.—

S

' Coey. of the
,\ Tube Co., has been ap-

pointed to Investigate with a view to install-
llghting plant and a municipal market

Furnish power for an ornamental
lighting plant. Beedel Heasley, director of
publli
Durum, okla.—A $5,000 bond ISBUe for

ng Impro'v emei n voted.
•! ••. A franchise ha 3 been

- ridan, ' >re., t.>

install and operate an electric lighting
plant.

- llle, Pa Geo. C. Prie3tly, of
Warn is purchased the Bartlesville

Water Company's plant at a cost
.10,000. He will install a modern ni-

tration plant.
Marinette. Wis —The Installation of an

ornamental lighting system on Dunlap
BCjuart meplated.
Twin Rivers. Wis.—The council has ap-

propriated $15,000 to enlarge the municipal
water and light plant.

FIRE APPARATUS.

BIDS KK'jFESTED.

Shreveport. La.— .v Furnishing the
following fire equipment: One automobile
combination chemical engine and hose

n. 2 automobile combination pumping
•ies and hose wagons. 1 tractor to pull
-ft. Seagrave aerial truck, 1 chief's car

and 2,000 ft. of 2^-in. rubber lined double
jacket standard fire hose. L. H. Baker, sec-

. retary and treasurer.
Shelby. Mont.—May 1. Furnishing 4.000

ft. of hose. Superintendent water works.
Vancouver, B. C.—May 2. Furnishing

1 automobile gasoline pumping engine, 2

automobile hose wagons, 1 combination
chemical engine, and hose wagon automo-
bile propelled. City clerk.

CONTEMPLATED WORK.

Inslewood, Cal.—A $10,000 bond issue for
the purchase of motor fire apparatus has
been voted.
Longmont, Colo.—The purchase of an au-

tomobile fire wagon is contemplated. M. G.
Rite, chief.

Trinidad. Colo.—The purchase of an au-
tomobile fire truck to cost about $5,000 is

contemplated. Robert Dougherty, chief.
Hartford, Conn.—A $25,000 bond issue for

the installation of a police and fire alarm
m has been voted.

' Oak Park, 111.—A $20,000 bond issue for
a new fire station and complete equipment
has been voted.

Springfield. 111.—The purchase of 2 pieces
of motor fire apparatus is contemplated.

Evansville, Ind.—The purchase of a police
patrol waeon and a motor fire engine is con-
templated by the board of safety.

South Bend, Ind.—The complete motoriza-
tion of the tite department at a cost of
about Jis.uno is contemplated. Wilford
1 '.ran 1. chief

Arlington, Mass. Aii appropriation of $8,-
000 for tii.' pur. -haso of an automobile triple
combination fire pump, chemical and hose
truck has been made.

1 oston, Miss. The following fire depart-
menl equipment will be purchased: Seven
automobile touring cars, :; combination
chemical and hose waerons. automobile pro-
pelled, :: combination and ia.hi.-r automobile
trucks. Estimated cost, $48,000. Chas. H.

1 'oi.'. flre commissioner.
Chelsea, Mass.—The purchase of 2 pieces

of motor fire apparatus is contemplated.
David M. Hudson, chief.
Marblehead, Mass.—The purchase of mo-

tor fire apparatus to the amount of $8,000 is
contemplated.

St. Paul, Minn.—The purchase of a 120-
h.p. tire engine automobile propelled, is con-
templated.
Akron, O.—The issuance of $8,500 in

bond's for the installation of automobile fire
apparatus is contemplated by the city council.
Canton, O.—A $70,000 bond issue for the

equipment of the fire department with au-
tomobile aparatus has been voted by the
city council.

Cincinnati, O.—The sum of $250,000 has
been appropriated for improving the fire
system. Motor fire apparatus will be pur-
chased.
Columbus, O.—A bond issue of $50,000 for

the purchase of motor fire apparatus has
been authorized by the city council.
Dayton, O.—About $25,000 will be appro-

priated for the purchase of 3 motor driven
combination fire wagons, 1 automobile pa-
trol and an automobile chief's wagon.

Oklahoma City, Okla.—The purchase of 2

motor combination hose and chemical
wagons and 9,000 ft. of hose is contem-
plated. M. H. Kesler.

Buffalo, N. Y.—A $50,000 bond issue for
extensions to the police and fire alarm sys-
tem has been voted.

Erie, Pa.—The purchase of a new fire en-
gine and 2,500 ft. of hose is contemplated.

Philadelphia, Pa.—Through the efforts of
a committee on municipal affairs of the
board of trade, the Philadelphia fire depart-
ment will purchase several pieces of motor
driven fire apparatus.

Pittsburgh, Pa.—An appropriation of $75,-
000 for the purchase of motor fire apparatus
has been made. Bids are being asked on
automobile combination chemical engines
and hose wagons, 1 or more tractors, 5 po-
lice patrol wagons and 2 roadsters. Howard
C. Owsley, director department of supplies.

Dallas, Tex.—Fire Chief H. Frank Magee
is in St. Louis investigating the question of
purchasing an automobile hook and ladder
truck.

Aberdeen, Wash.—The city engineer has
prepared plans and estimates for the paving
of West Herron street at a cost of $24,000.
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Investigation of Municipal Lighting for Rockland, Mass.

THE town of Rockland, Mass., though
having a population of only about
T.i mm i, is thoroughly alive to the

question of obtaining better lighting con-
ditions at a lower cost. In compliance
with a vote taken by the annual town
meeting, held in 1911, William Plattner,
a consulting engineer of North Attleboro,
Mass., was retained to investigate the
electric lighting service and to make rec-

ommendations for the betterment. The
results of Mr. Plattner's investigations
have recently been presented in a report
to the voters of the town, and form an
interesting commentary on the lighting
conditions in similar towns in Massachu-
setts.

Electric current for Rockland has been
and is at present furnished by the Elec-

tric Light & Power Co., of Abington and
Rockland. The plant is located outside of

the town of Rockland, so that the equip-
ment which is appraised in the report
and inventory is only that which is util-

ized in the distribution of the current.
The current sold to the town as measured
at the meters of the consumers is shown
to be as follows:

K.W. Hours.

Commercial lighting 155,582
Power 400,383
Street lighting 49,338

Total 605,303

For this current the following rates
were charged:

Eighteen cents per kilowatt hour with
a minimum charge of $12.00 per year and
a 10 per cent, discount for bills paid be-

fore the 15th. Sixteen cents per kilowatt
hour for the first 50 hours' use of the
connected load per month, and 7 cents
for all additional, with the same discount
provision. The power rates varied from
9 cents to 3.4 cents, dependent on the
amount of current used between the maxi-
mums of 175 and 3,500 k.w. hours. In-

stallations of over 10 h. p. paid a service
charge of $2.00 for the first kilowatt of
maximum motor rating and $1.25 for each
additional kilowatt plus a current charge
•of 3 1

.. cents per kilowatt hour. Installa-

tions of 50 h. p. and over paid 3 cents
per kilowatt, with discounts according to
the capacity. A flat rate of $16.00 per
lamp was made for each of the 310 40-watt
street lamps.

In the appraisal made by Mr. Plattner,
allowance was made only for deprecia-
tion due to wrear and tear due to use and
to natural decay, there being no material
which was obsolete; and the market value
of the materials at the time of inventory
was assigned in each case. The esti-

mated cost of the plant under these condi-
tions was:

Pole lines, services, etc., to-

gether with labor of placing. .$29,417.75
Street lamp fixtures and sup-

plies, with labor 1,555.60

Transformers, meters, etc., in

place 12,908.25
Motors with wiring, materials,

etc., in place 6,651.00

Commercial incandescent lamps. 1,200.00

Fan motors, arc lamps, holo-

phane shades 615.00

Total $52,347.60

As will be noted, there is no allowance
for real estate such as would be neces-
sary should current be purchased and dis-

tributed from a central distribution sta-

tion by the city.

By reason of the dissatisfaction with
the rates and service under the existing
plant, there were two plans investigated
by means of which the town could obtain
its light under different conditions. The
first of these plans was the construction
of a municipal lighting plant, which
might be operated by the city to give
service both for street lighting and for

private lighting and power purposes. The
second plan involved merely the erection

of a central distribution station from
which current purchased from an outside
corporation might be transformed and
distributed for the purposes above noted.

In submitting an estimate of the cost

of a plant for the town, Mr. Plattner as-

sumed a day load of 250 k.w., 10 hours,

with a duplication of machinery to take
care of the "peak load." An additional
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unit of l"" k.w. capacity was also recom-
led to take rare of the lighting from

l a. in. until 6 a. m. This arrangement
provides for no reserve unit for use In

of a breakdown. The tstnnated cost

of the plant complete with two 300 k.w.

units and one 100 k.w. unit, land, build-

power house appurtenances and dis-

tribution lines was stated by Mr. Platt-

t $12
The plant as estimated was figured on

the basis of steam turbine engines operat-

ing condensing. No consideration was
a to gas or oil engines or to recipro-

cating engines. It was held that a larger

initial investment would be required for

the oil or gas engines and that as the load

factor was very good in Rockland, no
Homy could be obtained by their use.

The cost of equipment required in case
it should be decided to purchase current
from ar> outside source, included enly pole

lines, transformers, meters, land and a

transformer house. The amount stated

by Mr. Plattner was $70,073, including

$3,000 for engineering and working cap-
ital, which amount was also allowed for

management in the plant installation.

In drawing comparisons between the
two plans outlined and the existing con-

ditions in Rockland, careful consideration

was given to the matters of depreciation

and repair items. In the former case, a
depreciation of 5 per cent, was charged
on both the completed plant and on the

distribution station. The statutes of

-aehusetts require only a 3 per cent,

allowance for depreciation, but provide
that the Board of Gas and Electric Light
Commissioners may have the final deci-

sion in event that a larger or smaller
amount is recommended. On the other

hand, no provision is made fcr a fixed

charge against the town for street light-

ing service, as the basis of computation
for the plant is taken as the total of the
kilowatt hours generated under the pres-

ent conditions; the meter output having
been taken and allowances made for all

transmission and other losses. The gross
income of the present electric company
was $35,040 for last year. The two tables

following give the operating expenses of

the two propositions, as presented by Mr.
Plattner:
OPERATING EX1 1 1 !. PROPOSED MTTNI-

I II'AI. POWES PLANT.

Four per cent, interest on total

cost, as estimated $ 4,92 i

Five per cent, depreciation on
plant and distributing lines. . 5,653.66

Coal, based on 721,000 k.w.
hours, and station losses 6,500.00

Station wages 5,000.00

Insurance— Fire, liability and
boiler 30

Supplies and repairs 1,500.00

Maintenance on distributing sys-

tem 3,000.00

Management 3,000.00

Total operating expense $29,S76.58
Notes paid annually $ 2,000.00
Amount paid into sinking fund. 2,000.00

Total expense $33,876.55
Present income from

plant on basis of

above noted out-

put $35,040.00
Operating expense of

proposed plant . . 33,876.58

liifxpended bal-

ance $ 1,163.42

OPERATING EXPENSE OF PBOPOSEO DISTRIBU-
TION PLANT FOR PURCHASED CURRENT.

Four per cent, interest in dis-

tribution system $ 2,802.92
Five per cent, depreciation .... 3,178.66
721,000 k.w. hours, at 2% cents

per kilowatt 18,025.00
Maintenance and repairs 3,000.00
Repair and care of street lamps. 1.200.00

Management 3,000.00

Total $31,200.58
Present income for light and
power in Rockland $35,040.00

Operating expenses of distribut-

ing plant 31,20C.58

Unexpended balance $ 3,833.92

Sinking fund 1,500.00

Amount saved on purchasing
current as computed $ 2,333.92

In making the above comparisons, Mr.
Plattner states that there are a number of

towns in the state which purchase current
at the rate of from $0,023 to $0.04, so that
he feels justified in setting the cost of cur-

rent thus purchased at 2% cents.

There are several items in Mr. Platt-

ner's comparison, as drawn, with which
there might be a disagreement. There is

no explanation of the item 'Notes Paid
Annually" in the statement regarding the
complete plant, and which dees not ap-

pear in the comparison of the distributing
plant. The sinking funds in both cases
might be larger, though the proportion
observed is such that it is evident that
the same basis of computation in each
case was used. Ample allowance for re-

pairs and depreciation, according to pres-

ent practice seems to have been made.

In the latter portion of his report, Mr.
Plattner gives some interesting tables
with relation to the electric lighting situa-

tion in different towns in Massachusetts.
From these tables, the following table is

given to show the rates charged in vari-

ous Massachusetts towns upon the same
class of lighting unit as is used in Rock-
land:
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Ml \n \v\i \.\ -OWNED ri \\ i B.

Capacity Hours Days Cost
Town. Population. No. Lamps. In Watts. Per Day. Per Month. Per Lamp.

Reading 5,818 19 50 10.4 30.4 $ 4.53

Danvers 9,407 14 40 7.0 27.8 .40

Danvers 9,407 75 50 7.0 27.8 .50

Concord 6,421 863 50 9.3 30.4 4.98

North Attleboro. . 9,562 206 40 5.8 27.9 4.50

North Attleboro.. 9,562 506 50 5.S 27.9 5.62

MINHIPAILY-OWNED DISTRIBUTION STATION FOR PURCHASED CURRENT.

Capacity Hours Days Cost
Town. Population. No. Lamps. In Watts. Per Day. Per Month. Per Lamp.

Norwood 8,014 389 40 6.3 25.9 $ 1.43

Wellesley 5,413 72 40 8.6 29.3 3.48

Wellesley 5,413 221 50 8.6 29.3 4.35

PRIVATELY-OWNED PLANTS.

Capacity Hours Days - Cost
Town. Population. No. Lamps. In Watts. Per Day. Per Month. Per Lamp.

Amherst 5,112 165 50 5.2 27.5 $16.00
Palmer 8,610 175 40 5.8 26 15.00
Warren 4,188 150 40 5.8 26 15.00
Leominster 17,580 97 50 5.7 29.7 16.00
Everett 33,484 646 50 5.7 27.5 15.00
Northborough Ill 50 6.7 27.5 16.00
Whitinsville 221 40 5.5 27.6 14.50
Dudley 4,267 125 50 5.4 30.4 13.30
ROCKLAND 6,928 310 40 5.4 28 16.00

TABLE OF QUANTITY AND COST OF STREET ILLUMINATION IN EIGHTEEN MASSACHUSETTS
TOWNS.

Town. Population.

Belmont 5,542

Braintree 8,066

Concord 6,421

Danvers 9,407
Hingham 4,965

Hudson 6,743

Hull 2,103
Ipswich 5,777

Mansfield 5,183

Marblehead 7,338

Middleboro 8,214

North Attleboro . . 9,562

Norwood 8,014

Peabody 15,721
Reading 5,818

Wakefield 11,404
Wellesley 5,413

ROCKLAND 6,928

Cost Per
Total C. P. of Total Cost Capita

Street Exclusive C. P. Per Exclusive
Lamps. of Taxes. Capita. of Taxes.

35,920 $ 5,744.75 6.4 $1.03

128,400 6,370.75 15.9 .59

42,520 4,787.37 6.6 .74

174,398 1,401.52 18.5 .15

26,760 3,745.27 5.5 .75

33,020 1,021.04 4.9 .15

16,864 11,047.31 8.0 5.25

12,736 4,083.03 2.2 .76

18,232 6,509.57 3.5 1.25

185,345 10,396.20 25.2 1.41

37,267 5,218.78 4.5 .64

26,792 4,493.34 2.8 .46

25,828 1,518.24 3.2 .18

151,664 18,078.55 9.6 1.14

167,620 6,447.45 28.8 1.10

74,080 11,729.97 6.4 1.02

31.409 5,074.54 5.8 .93

12,480 6,300.00 1.9 .88

Average of first 17 69,938 9.2 $1.42

Of the towns above noted only a very
few use the tungsten 40-watt or 50-watt
lamp exclusively, and in every case the
municipally-owned plants use higher
power tungsten and arc lamps. In 17
towns having their own lighting plants

Of the towns in first table above only a
very few use the tungsten 40-watt or 50-

watt lamp exclusively, and in every case
the municipally-owned plants use higher
total candlepower of street illumination
in these 17 towns was shown to be 69,938,
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while in Rockland it is only 12,480. in

insion. a table Lb given from which
the data regarding candlepower of Illumi-

nation, cost, and unit cost in the last la-

taken. All of the first IT towns
municipally-owned plants,

Rockland being tin- onlj exception in the

table.

\- ma] 1"' noted from the above table,

if Rockland received the Bame candle-
power per capita of light upon the streets,

and the rate remained the same, the cost
p.r capita, exclusive of taxes, would be
$4.04 instead of $0.88, as at the present
time

Some Considerations in the Choice of a Pavement.

By Prof. Leonard S. Smith, University of Wisconsin, Madison, Wis.

WHAT is the best pavement? is a
question which citizens, city of-

ficials and even some engineers
are not infrequently guilty of asking,
forgetful of the plain fact that such a
question admits of no ready or simple
answer. As well might it be asked what
la the best bridge or the best house to

build. It is a most hopeful sign that the
year has seen many papers read at

engineering society meetings discussing
this question of considerations affecting

the choice of a pavement.
It car.i.ot be too emphatically stated

that in each case the best structure for

p. pavement depends upon the particular

service required of it and also. too. upon
the widely varying local conditions.

These modifying factors naturally divide
themselves into two general classes. The
first of these govern the conditions to

which the pavement will be subjected.

Chief among these factors are the qual-

ity, nature and even the direction of the
traffic, the character of the district served
by the pavement, the grade of the street

and the presence of car tracks.

On the other hand, the second class of

factors which may determine the selec-

tion have reference to the character of

the pavement itself, such as durability.

smoothness, noiselessness, slipperiness,

cost etc.

The best pavement for some particular
street, then, would be the one which
would give the greatest and most needed
.-• -rvice. using the word service in a broad
way. The limits of this paper will not
allow of a full discussion of this question,

but my point can be most clearly ex-

plained by giving a few applications of

the principle. For example, if the street

had a steep grade, all such considerations
as smoothness, noiselessness, cost, etc.,

must needs give way to the single govern-
ing quality of non-slipperiness. Again,
if the street in question were on a mod-
erate grade in a high-class residence dis-

trict or in the office-building district of

a large city, the factors of smoothness
and noiselessness might properly deter-
mine the final selection. Such a selec-

tion, while involving a very expensive
I
lavement, has repeatedly been shown to

fully justify itself by the added value and
earning capacity of the property. As a
third example, considering the choice of

a pavement in a wholesale district, sub-
ject to concentrated heavy traffic, the
qualities of durability and non-slipperi-

ness would here naturally receive the
greatest consideration.
The above statements are so obviously

based on common sense that it may seem
to some useless to take up valuable time
in their presentation. Repeated inspec-
tion of the pavements in a score of our
largest cities has shown the writer that
the choice of pavements has too frequent-
ly been left to chance or prejudice. Our
growing vision of municipal efficiency

discerns a much-needed reform in the
choice of our pavements, a reform certain
of realization.

But while there is great economic need
that the best fitted pavement for each par-
ticular street should be thoughtfully and
carefully chosen, it is at least of equal
importance that all such paving improve-
ments should proceed in accordance with
some well-considered plan—some compre-
hensive system for future improvement
of the entire city, ward or region. For
example, pavement improvements should
be so planned as to provide several paral-

lel routes for through traffic. If this be
not done, the single route becomes con-

gested and the pavement is prematurely
worn out. Again, pavements should be
continuous, both for the convenience of

traffic and for ease of maintenance.
In the case of country highways, it is

necessary to construct disconnected
stretches of pavement, but even here it is

of prime importance that such construc-
tion should proceed in accordance with a
systematic plan, so that disconnected
stretches may eventually become a part

'A p^per before the Engineering Society of Wisconsin.
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of a complete system. For example, in

our own State it would be easy to select

a few trunk roads leading from the me-
tropolis of the state to the adjoining cit-

ies, and still others connecting the
largest City or county seat Of each county,
as being; certain to attract the heaviest
traffic. Portions of such trunk roads
should be improved with reference to sus-
taining heavy traffic and also with a view
of becoming a part of an Intranstate sys-

tem.
Unhappily, the city paving program is

too often determined by the ward politi-

cian or the opposition or favor of short-
sighted real estate owners. A few cities

which have tried this plan of adopting a
paving program extending over ten years
will soon occupy an enviable position.

Our cities cannot do better in this re-

spect than to follow the example of the
most successful railroad companies.
While future traffic conditions may ren-

der necessary here and there a change
in the detail plan, the city is certain to
gain largely in the end because of having
a carefully prepared plan for all street
improvements, including water, sewer
and gas as well as pavements.
The charter of many American cities

provides that the abutting property own-
ers shall pay for the first pavement, while
the city must pay for all repairs and re-

newals. As might be foreseen, this has
resulted in the selection and construction
of many cheap and inferior pavements,
where much more permanent construc-
tion would have been justified. But this
abuse has not stopped here. Long time
bonds have been commonly issued to se-

cure the payment of such temporary pave-
ments, in many cases falling due twenty-
five years or more after such pavement
has utterly worn out.

Such a system of financing pavements
cannot be characterized as anything short
of dislionest. It simply transfers to the
backs of our children the burdens we of
right should bear ourselves. For the fu-

ture will doubtless have sufficient bur-
dens and problems of its own without be-
ing required to shoulder in addition those
of today.
Already legislatures are considering

corrective legislation. The writer knows
of at least one eastern legislature which
in 1910 passed a law prohibiting a city
from paying for short-life pavements out
of the proceeds of any bond sales. This
principle of "pay as you go" deserves a
wide adoption.

It is worthy of restatement that cheap-
ness does not necessarily mean a cheap
price of the pavement when laid; indeed,
such a pavement may likely prove the
most expensive in the end. The other
governing elements which determine the
actual cost of a pavement are the annual
cost of repairs and the term of life of the

pavement. Permanent pavements ma
properly be paid for out of the proceeds
of bond issues payable during the life of
the pavement. In such cases the public
will eventually have to pay tor the fol-

lowing items: Interest on the bonds,
cost of repairs and annual sums for a
sinking fund, which by the time the pave-
ment is worn out will pay off the bonds.
Such a plan may be shown by the follow-
ing formula:

R
S + CI H = annual cost,

L
where S = the yearly amount put in the

sinking fund
C = first cost of the pavement
I = the rate of interest
L= the life of the pavement in

years
R=the total cost of repairs.

Obviously, the cheapest pavement is the
one involving the least annual cost. If,

for example, macadam pavement be
chosen for a street having traffic, the last

R
term — would be so large as to make

L
such a pavement the most expensive type
that could be chosen. This fact is an
added illustration of the importance of
a wise selection of a pavement for the
traffic conditions.
New York state for several years has

been making the collosal mistake of issu-

ing many millions of long-time bonds in
payment of some form of macadam even
on heavy traffic trunk highways, where
they very frequently have failed after a
comparatively short term of service. Such
is the judgment of well qualified engi-
neers who have had charge of the con-
struction and maintenance of such roads.
The seriousness of this situation will not
be fully realized until after the officials

responsible for this error have passed to
their final reward. Other states nearer
home have made similar mistakes.
The construction of some form of the

macadam road fulfills at a minimum cost
all reasonable demands on streets or
country highways carrying a moderate
traffic, especially if such roads have the
added protection of continuous mainte-
nance. This class includes over half of
our country roads.
But if such improved highways happen

to connect two or more large cities, the
unusually heavy traffic which such a road
at once attracts results in certain and
speedy failure. The advent of automo-
bile and other forms of motor traffic,

while it has lengthened the life of hard
city pavements, has been the chief cause
of the destruction of macadam roads.
The seriousness of this problem of the
choice of proper road material is realized
when we reflect that the demands made
by this new form of motor traffic are cer-
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tain to greatly Increase In the near fu-

ture. Highway engineers of every land
ooking for an adequate remedy, but
it with only partial Buccess. While
•national methods in nearly all other

- of engineering have been satisfactor-
ily

|
and standardised, we find

highway construction on main
trunk ro: sly inadequate for even
the : today, therebj causing need-

s tor maintenance.

it o the writer that real

as would be made by breaking
away entirely from macadam construc-
tion on heavy t rathe main highways. The
improved and more permanent construc-
tion best suited to replace the macadam

nli roads will here again be largely
a local question. Ohio. Indiana and
Pennsylvania have taken the first steps

satisfying the demand for a more
permanent construction by building many
hundreds of miles of brick pavements
laid on a concrete base with a cement
grout filler, all supplemented usually by
wings of dirt, gravel or macadam. The

use of such a pavement, about $1,000

per foot of width per mile, does not ex-

ceed the average price paid by New York
state for its wider but short-life macadam
roads, while the brick roads, if properly

constructed, promise to be in good condi-
tion twenty-five years hence.
Wayne county, Michigan, has con-

structed a good many miles of main high-
wax s, leading out of Detroit, of rich con-

•
. seven inches thick, at prices which
compete with eastern macadam,

while giving promise of outlasting the
latter by many years. Where the pro-
portion of automobile traffic is not too
great, a large amount of traffic has gen-
erally been economically provided for by
some form of the bitulithic construction.
It may be that Wisconsin, with her
widely distributed rich deposits of good
gravel and other road materials can
wisely follow one or all of these forms of
permanent construction. Few states are
more favorably situated for road ouilding
than Wisconsin. We are fortunate also

in being able to profit by the experiments
of our older sister states. These have
shown us that there is no one best pave-
ment and no one best way of constructing
it under all circumstances.
We now recognize that the selection of

road material and the method of incor-

porating it into a road is in large part a
local question; in fact, that highway con-
struction in city and country obeys the
same rules of procedure as do all other
forms of good engineering.

Practical Road Building.*

By John N. Edy, Assistant City Engineer, Billings, Mont.

Macadam Roads.

THE distinguishing feature of maca-
dam road construction is the use of

angular pieces of crushed stone,
which, when rolled with a binder, are
packed and wedged into a dense mass.
Obviously, the value of the improvement
depends largely upon the quality of the
stone selected. While the foundation
course may be built of inferior material,
the wearing surface or top course must
be of the best stone obtainable. The char-

• istics that determine the value of
road metal are hardness, toughness and

nting quality. It is difficult to find
these three important characteristics in
any one stone. For instance, limestone is

admirable for moderate traffic, possessing
the quality of binding, but being not very
hard. Sand stone is too soft for road
uses, except in the foundation course.
Granite is harder than, but does not bind
so readily as, limestone. It is often ad-
visable to use the hard, tough stone in the
wearing course, and to use for a binder
the screenings of some stone which has
cementing value.

It may be that crushed gravel is the
best available material. In communities
just undertaking road improvement, it is

usually a case of using local stone, even
though the life of the road is shortened.
When there is a great difference in the
cost of local and imported stone, it will

be cheaper to use the local material and
resurface the road when necessary. The
reader is reminded that the United States
Office of Public Roads (in the Department
of Agriculture), undertakes to make free
tests and reports on all road material sent
it. As the supervisor will hardly be an
expert judge of these matters, he is ad-
vised to take advantage of this Govern-
ment laboratory.
The method of placing crushed stone

for a waterbound macadam is practically
the same as outlined for a gravel road,
except that the roller should weigh not
less than 10 tons. The sub-grade must be
carefully prepared, and the material
placed in courses as noted. All dust is

screened out and the binder applied in the
proper amount to both courses. The top

Copyright by J. X. Edy, Billings, Mont.
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course should follow closely the comple-
tion of the foundation, say LOO or 200 feet

intervening. The sizes of stone usually
adopted are, for the foundation, ::

( to -'_

or 3 Laches; for the top course, ::

t to VA
inches; using all materials between, but
none above or below the limits given.

The surface slopes and the blind drains
are built as explained under gravel roads.

It is not good practice to use clay with a
macadam binder. Continued rolling and
sprinkling, together with the addition of

a little sand or fine gravel, will cause the
materials to bond. The binder used must
contain some dust or fine powder, and
water must be added to cause this binder
to cement. It is not necessary that ex-

pensive screenings be spread over the
completed macadam surface; but if some
cushion coat is desired, sand may be used,
and will usually be cheaper.

It will be found that the shoulders of a
gravel or macadam road built on a clay
sub-grade will be more easily maintained
if they are coated with a surface of sand
clay mixture. They will also better with-
stand the effects of travel that may come
on them due to the passage of vehicles.

And, as has been noted, this surface is

most desirable when a single track im-
provement is used. The principal points

to be observed are these:

1. The use of the most suitable stone,

which must be crushed into angular frag-

ments of proper sizes.

2. Thorough preparation of sub-grade,
and the construction of shoulders to hold
the materials in place.

3. The placing of the screened stone in

courses, each to be bound and rolled with
a heavy roller until firm.

4. The use of just enough binder,

added separately, to fill the voids in each
course.

Obviously the drainage must be cared
for before construction begins.

It will be seen that the selection, of the
stone, especially for the foundation
course, is mainly a question of utilizing

the local product. Good macadam roads
have been built on a gravel base. The
success of highway improvement depends
largely upon the length of road that is

built for the money at hand. It is never
economy, however, to work along wrong
lines in an effort to satisfy all the tax-

payers. There will always be a certain
amount of dissatisfaction, no matter how
valuable or how economical the improve-
ment. The road builder must be sure that
his methods are right and his materials
the best he can get, and he should then
spend enough money on the making of the
road to insure the best results.

MAINTENANCE.
No effort should be made to maintain

the surface at its initial thickness, the
only requirement being that it be kept

smooth. This is done by placing good
material in ruts and other places of ab-
normal wear, always loosening the old
surface before putting on the new stone,
and never filling depressions with screen-
ings alone. As previously stated, ravel-
in- may be prevented to a certain extent
by covering with a thin layer of sand.
Inasmuch as wind and continued dry
weather cause damage to the road, every
effort should be made to conserve the
moisture and avoid rapid evaporation.
This may be done by planting shade trees
along the roadside; it is rare that a com-
munity can afford to sprinkle their roads.
In hot, dry climates, therefore, it is ques-
tionable if uncrushed gravel roads should
ever be built without the use of some as-

phaltic binder in the surface course. And
while macadam may give better service
under these conditions, no great expense
should be incurred without considering
the use of asphalt binder.

BITUMINOUS MATERIALS.

A new road destroyer has been devel-

oped in recent years in the shape of auto-

mobiles driven at high speed. But it is

not the automobile in itself that harms
the road. It has been demonstrated that
motor traffic is not injurious to macadam
roads, when the speed is kept within a
limit of 15 miles per hour. And because
these modern machines are being adopted
by so many people, farmers, as well as
others, for business and pleasure, it is

useless to rave over the damage done by
the automobile and go on treating our
roads in the old way. The automobile
and motor truck have come to stay. They
have come to be used as a cheap means
for every kind of transportation ; and
while any community may do its best to

regulate the speed of this vehicle, the sen-

sible thing to do is to meet the issue
squarely by adopting some sort of surface
treatment for those roads of greatest auto-

mobile traffic. Furthermore, as intimated
above, this surface treatment is of real

value to those roads that must exist under
unfavorable climatic conditions, whether
the motor traffic be excessive or not.

While it is highly improbable that the

supervisor will be called upon to use as-

phaltic oil in road improvement without
the advice of an expert on the subject,

the following brief suggestions are never-
theless offered. In the first place, not
all oils are suitable for road uses. While
it is true that practically any oil sprinkled
on the road will give temporary relief

from dust, only those that run high in

asphalt are of permanent value to the

road. The asphalt is usually mixed with,

or contained in, some lighter oil, which,
upon application, evaporates and leaves

the heavy binder to cement the surface
particles together, forming an impervious
crust over the road. Natural oils with
an asphaltic base are used for xiiis pur-
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i iv also tars. The economy of

this treatmenl lies in the reduced cost of

maintenance, and the better service which
the road gives. There are two distinct ap-

plications of this principle, namely:
1. Constructing a new read with a bi-

tuminous binder; and
2. Applying the binder to the existing

road.
it must be remembered that this typo

of road Improvement is still in an experi-
mental Btage, insofar as any standard
plans are concerned. The larger cities,

those states having modern highway de-

partments, and the United states Office of

Public Roads, are making extensive in-

vestigations along these lines. Authori-
ties agree that the principle is correct,

that will prove most economical. Be-
cause of this, and while Investigating this
phase of the subject, the Commission con-
siders it advisable to use in general only
the commonly used and Inexpensive sur-
face treatment of bituminous binder, us-
ing about one-hall gallon to the square
yard, ami covering with stone screenings,
fine gravel or coarse sand.*'

•'Bituminous surfaces should have a
crown somewhat less than the ordinary
macadam road, probably % inch per foot.

The binder may lie spread from a spray-
ing machine, which heats and spreads the
material over the road under pressure.
In one instance, lighter oil was spread
from a sort of trough made of two boards
with an opening at the bottom, which was

MACADAM ROAD IN CASS COUNTY, MO.

but the exact method of carrying it into

effect is still an open question. It has
even been suggested that macadam roads
be built acocrding to ordinary practice,

and a thin coat of bituminous bound stone
or gravel applied to the surface. The
following notes regarding the treatment
of old roads are taken from the 1909 Re-
port of the Massachusetts Highway Com-
mission:
"The doubt that exists is not as to the

use of some bituminous binder, but
which binder to use and the method of
applying it. In many instances the bitu-

men must be used in the first construc-
tion of the road, but experience alone will

determine the exact nature of the binder

mounted on wheels, and which received
the oil from a barrel. Oil has also been
applied from an ordinary half-moon wa-
tering cart. When the heavy asphaltic
oil was used, it was found necessary to

heat it before applying. In all cases be-

fore applying the bitumen, the surface
of the road should be thoroughly cleaned,
all depressions filled, the road brought to

a true crown and grade, and compacted.
The oil or tar should then be spread as
evenly as possible over the surface,
brooming it in where necessary to secure
a uniform coating, and covering with
sharp sand, fine gravel or stone screen-

ings, from which the dust has been re-

moved, to a depth of ^ or % inch. The
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road may iiifii be thrown open t<> traffic.

During the first [ew weeks after the road
has been treated, covering material should
be added whenever the oil or tar appears
upon the surfai

It is customary to have the road in a

perfectly dry condition, using from one-
third to one-half gallon of oil per square
yard of surface. This, of course, refers

to the treatment of existing roads. The
road must he carefully shaped, depres-
sions being filled with stone ranging in

size from '

_. to 1 '- inches. The oil should
be permitted to penetrate into the road
for 3 to 5 hours, depending on the tem-
perature and condition of the road. The
use of the asphaltic oil and fine gravel
covering preserves the road, and does
away with the dust. It is essential, how-
ever, that the covering be free from dust.

The following is taken from Bulletin
Xo. 10, Missouri State Highway Depart-
ment, regarding the use of macadam as-

phalt binder in the construction of new
roads; binder 90 per cent, asphaltum:

"1. Specifications for macadam roads,

as generally constructed, shall be followed
in all particulars, except as follows: After
the laying of the top course of stone, sand
or screenings shall be spread over the sur-

face to fill approximately 50 per cent, of

the voids. The rolling of the top course
and the spreading of the sand or screen-
ings shall be continued at the same time,
and until the sand or screenings have
been settled to the bottom. In no case
must the sand or screenings be applied
in such quantities as to form a cushion
upon the surface of the road.

"2. After the road has been prepared
as above described, there shall be applied
the asphalt binder, by means of a sprink-
ler of suitable design, such that the quan-
tity of binder can be regulated and the
width of application varied. The binder
shall be applied at a temperature of from
150 to 175 degrees Fahrenheit. The quan-
tity of binder to be used shall, in general,
be sufficient to completely fill the voids
in the stone, and to form a coating upon
the surface. This quantity will vary
from 114 gallons to l a

j gallons per square
yard of surface. The binder shall be
further incorporated into the voids with
brooms, or by other means.

"3. After the application of the as-

phalt binder, screenings or sharp sand
shall be spread so as to cover the binder.
The surface shall then be thoroughly
rolled until the remaining voids in the
stone are filled with the bituminous mix-
ture and a firm, even surface is formed.
Screenings or sharp sand shall then be
spread and broomed so as to absorb any
of the binder that flushes to the surface
and the same rolled; this process to be
continued until no more asphaltum binder
is brought to the surface.

"I. During the application of the as-

phalt hinder, and until the road is fin-

ished, provision should be made to keep
all travel off the road. The binder must
be applied only in dry, warm weather,
and no moisture should be present in the
mineral aggregate when it is used.

"5. Provisions should be made to have
a sufficient length of road ready to re-

ceive the asphalt hinder, so that no delay
need occur in applying the binder in a

heated condition.
".Macadam asphalt hinder can be

shipped in tank cars cr barrels. Tank-
cars are equipped with heater coils and
binder can be heated to required temper-
ature by means of a portable boiler of

from 10 to 20 horsepower, when steam
cannot be supplied from a stationary
plant."

The above notes give some idea of the
uses of asphaltic binders. As has been
stated, tar is being used extensively for

the same purpose. The road official will

do well to investigate this method of pre-

serving and maintaining macadam roads,
being careful as to the binder he may pur-

chase. In fact, the supervisor or commis-
sioner should in no case undertake the
construction of asphaltic macadam, or the
application of oil to an existing road,

without seeking the advice of some near-
by city or state official experienced in the
work, and familiar with the local condi-
tions.

OIL AND EARTH ROADS.

Asphaltic oil has been used in the im-
provement of earth and sand roads, with
very satisfactory results. The method is

substantially as follows: The road is first

drained and crowned; the surface is then
loosened to a depth of about G inches, by
plowing. The material is pulverized with
a harrow. Two or three applications of

asphaltic oil are given the road, after each
of which the oil and earth are mixed by
thorough plowing and harrowing. In some
instances the mass is sprinkled with wa-
ter during the mixing process. The road
is finally shaped with a grader, and rolled

until firm and smooth. The total amount
of oil used for this construction will vary
from one to three gallons per square yard
of surface covered, depending upon the
thoroughness of the work and the degree
of perfection desired. For the given
depth of 6 inches, however, probably not
less than two gallons per square yard
should be used, in two applications of %
gallon each, and one application of %
gallon. For a depth of less than that as-

sumed less oil may be used.

Sand roads may be readily improved in

the manner outlined above. The oil earth

road may be surfaced with 2 inches of

fine gravel, bound with the oil, and a per-

manent and very desirable roadway re-

sult.



Use of Bituminous Material on Highways in 1911
By Prof. Arthur H. Blanchard. Columbia University, New York City,

A INSIDER VJ3LE confusion a

because of misunderstanding of the
various expressions and terms used

in describing materials and methods of

ruction, certain definitions are given
in order that the content of the descrip-

tions as set forth below may be manifest
to all. The nomenclature used in this

r covering bituminous materials and
their use in the construction of roads and

icnts follows:
Asphalts are solid or semi-solid native

bitumens, solid or semi-solid bitumens
obtained by refining petroleum, or solid

or semi-solid compounds which are com-
binations of the bitumens mentioned with
petroleums, or derivatives thereof, con-
sisting of a mixture of hydro-carbons of

complex structure, largely cyclic and
bridge compounds, melting upon the ap-

plication of heat.

Asphaltic petroleums are petroleums
which yield asphalts upon reduction.
Asphalt cement consists of an asphalt,

pure or mixed with foreign matter, which
may or may not be fluxed with petroleum
residuums.
Bitumens are mixtures of native or py-

rogenous hydro-carbons and their non-
1 lie derivatives, which may be gases.,

liquids, viscous liquids or solids, and
which are soluble in carbon disulphide.
This definition was proposed by Commit-
tee D-4 of the American Society for Test-

ins Materials.
Bituminous macadam pavements are

those having a wearing surface composed
of stone, gravel, sand, shell or slag, or
combinations thereof, and bituminous ma-
terials incorporated together by mixing
methods.
Bituminous gravel pavements are those

composed of gravel and bituminous ma-
terials incorporated together by penetra-

tion methods.
Bituminous macadam pavemens are

those consisting of broken stone and bi-

tuminous materials incorporated together
by penetration methods.
Bituminous surfaces consist of super-

ficial coats of bituminous materials with
or without the addition of stone or slag
chips, gravel, sand or materials of a sim-
ilar character. This definition was pro-

posed in the 1912 Report of the Special
Committee on "Use of Bituminous Mate-
rials in Road Construction" of the Amer-
ican Society of Civil Engineers.

Sheet asphalt pavements are those hav-
ing a wearing surface composed of a pre-

determined graded sand, fine material and
asphalt cement incorporated together by

mixing methods. Although this definition
embodies the ideas of the leading authori-
ties and covers common usage, it has been
inserted because it has been claimed that
a bituminous concrete containing as part
of its mineral aggregate broken stone
passing a %-inch sieve and retained on a
',-inch sieve should be classified under
sheet asphalt pavements. Fortunately this

assertion has not been received with favor
by municipal engineers.

In order to give some idea of the extent
of the use of bituminous materials in the
construction of roads and pavements in

the United States, the superficial yardage
of roads maintained by surface treat-

ments, of bituminous pavements con-

structed by penetration methods, and of bi-

tuminous concrete pavements built under
the jurisdiction of the State Highway De-
partments of Maine, New Hampshire,
Massachusetts, Rhode Island, New York,
New Jersey, Pennsylvania and Maryland
during 1911 is given. In the following ta-

ble the yardage for 1908, 1909 and 1910
is included for comparison:

SURFACE TREATMENT OF ROADS.
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1910
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57,700 239,500
95,500 910,600 4,125,900

123,400 2,434,200 9,890,400

433,700 7,980,400 3,765,200

BITUMINOUS PAVEMENTS CONSTRUCTED BY
PENETRATION METHODS.

1908 37,800 25,200

1909 170,200 2,077,400

1910 339,300 4,840,200 26,500

1911 121,900 8,680,900

BITUMINOUS CONCRETE PAVEMENT-.

1908 52,100 4,400

1909 136,000 219,500

1910 158,000 432,600

1911 24,400 508,100

As under the Rhode Island State Board
of Public Roads no construction work was
accomplished during 1911, due to the fact

that no road appropriation was made by
the Legislature, the yardage of bitumin-

ous concrete pavements constructed with

tar and tar-asphalt compounds in 1911

•From a paper before Section D of the American Association for the Advancement
of Science.
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shows a decrease in comparison with the
yardage recorded for 1908, 1909 and 1910,

the bulk of which was built by the Rhode
lskmd Board. It is of interest to note,

however, that 750,000 gallons of refined

tar have been ordered to be used in the
construction of bituminous concrete pave-
ments in Rhode Island during 1912. That
more permanent forms of construction are
favored by our State Commissions is

clearly shown by the marked decrease in
the use of light oils for surface treatment
of roads and the decided increase in the
surface treatment of roads with heavy as-

phaltic oils and asphalt cements. As
showing the general increase in the use of

bituminous surfaces and bituminous pave-
ments from 1908 to 1911, the total figures
for the four years are given. The total

number of square yards for each of the
above years is given in the following ta-

ble:

1908 416,700
1909 7,735,100
1910 18,244,600
1911 21,514,600

These totals include the yardage of road
surface treated with light asphaltic oils.

A comparison of more value and repre-
senting material progress along the lines

of improved methods of construction and
maintenance should be based on totals

from which the yardage of road surface
treated with light asphaltic oils is omitted.
On this basis the total yardage is as fol-

lows:

1908 416,700
1909 3,609,200
1910 8,327,700
1911 17,749,400

As noted abotfe, one line of development
in the surface treatment of roads has been
the departure from the use of palliatives
and a marked increase in the use of bi-

tuminous surfaces. This tendency is due
in part to the unsatisfactory results which
have accrued from using bituminous ma-
terials which did not "set up" in from 24
to 48 hours, to the necessity for repeated
closing of thoroughfares and to the recog-
nition on the part of many that bitumin-
ous surfaces are more economical and effi-

cacious in the long run than treatments
with palliatives. This change is not only
characteristic of state work, but is even
more characteristic of municipal work
where the tracking of bituminous mate-
rials results on the whole in more mate-
rial damage to property.

The second marked development under
bituminous surfaces is in the increased
use of various types of pressure and grav-
ity distributers which have been specially
designed for this work. The consequent
abandonment of the use of pouring cans
and ordinary watering carts for this work
is to be commended. Many types of these
machines have been used during the past

year for this kind Of work. It has been un-
fortunate thai sufficient information has
not been at hand covering the use of these
various machines so that an engineer
might know the limitations of a machine
before purchasing. It is self-evident that,

given the kind of bituminous material,
the temperature of the material, the rate
at which the distributer travels, the cali-

bration of the distributer should be such
that the operator will know how much
it will distribute per square yard. Infor-

mation of this character will, without
doubt, be forthcoming with reference to

many of the distributers to be used dur-

ing the season of 1912. Extravagant
claims have been made by the designers
and manufacturers of distributers. In a
certain instance it has been claimed that

materials, ranging in character from light

oil to an asphalt cement of a consistency
suitable for use in the construction of

sheet asphalt pavements, could all be dis-

tributed by a given machine in amounts
per square yard varying from one-eighth
of a gallon to two gallons. Recently the
writer's attention was called to the fact

that a certain designer was recommend-
ing the use of a pressure distributer,

which necessitated the use of a steam
roller in its operation, for the distribution,

as a surface application, of a palliative

which is always applied cold.

During 1911 bituminous surfaces have
•not only been used extensively on ma-
cadam and gravel roads, but they have
also been used to a considerable degree
on cement-concrete pavements. The im-
provement of the concrete pavement by
the addition of the bituminous surface is

marked, as, if the proper kind of bitumin-
ous material is used, the pavement is non-
productive of dust, is not slippery, and is

less noisy than the ordinary concrete
pavement. There is no apparent reason
why the results accruing from the use of

bituminous surfaces on brick pavements
would not be equally good. Especially

would such be the case where bituminous
fillers are used, thus combining many of

the advantages of bituminous fillers and
bituminous surfaces with the inherent
good qualities of brick pavements.

In the field of the construction of bitu-

minous pavements by penetration meth-
ods, the numerous methods which
have been employed during 1911 will

be described. All these methods have
as the principal desiderata the keep-

ing of the bituminous material within 2

inches of the road surface and the secur-

ing of the uniform incorporation of the
bituminous material and the broken stone.

Due to the lack of uniformity in the den-

sity of the surface and in the amount of

bituminous material applied by the many
methods employed, it is obvious that the
uniform incorporation of the road metal
and the bituminous cement is difficult to
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obtain. The average pavement has been
rally built in two courses, the Found-

ation course being about i Inches thick

r rolling and the top course about 2

Inches thick after rolling. Following are
brief descriptions of the various methods
to which reference has been made, in

all the methods the construction is com-
pleted by the application of a thin coat

[ngs:

A. F< r the upper course broken
is used containing sufficient small-

particles to materially reduce the

voids Instance, crusher-run stone,

whicb passes a 1%-inch screen and is sup-
tained on a ' _.-inch screen.

In this method, after the upper course is

laid, the bituminous material is applied
! In-fore or alter the surface is rolled.

favoring the former, because of the
ter depth of penetration secured.

When the upper course is rolled after the
application of the bituminous material,

it of mineral matter has usually been
spread over the surface before rolling.

The for a second application or
coat of bituminous material is de-

termined by traffic conditions in many
cases, although standard practice in some
departments is responsible for the use of

one or the other method, independent of
the traffic.

Type B.— In case the metal of the upper
course is a uniform product of about 1

inch or 1% inches in size, the bituminous
material is applied after the course has
been lightly rolled. Stone chips are then
spread upon the surface and thoroughly
rolled. After the surface is broomed, an-
other coat of bituminous material is ap-
plied. The above method is also used
when the road metal varies from l 1 - to

2% inches, in which case "i-inch stone is

usually employed in place of chips.

Type C.—The foundation courses are
filled to a certain extent with sand or
small-sized broken stone and after the
course is rolled, excess mineral matter is

Bwept off. After the upper course of road
metal is applied, its voids are filled to
within about 1 inch of the surface and the
bituminous material applied. The road
is finished with a coat of sand or chips
which is rolled, although in some cases
a second application of bituminous mate-
rial and chips is used.

Type D.—A closely packed foundation
or a concrete base is used and large and
uniform-sized stone employed for the
wearing course. In this method a layer
of sand. ::

4 of an inch thick, is placed on
the bottom course and bituminous mate-
rial distributed, using about one gallon
per square yard. The upper course of
metalling is applied and the upper course
thoroughly rolled, the bituminous mastic
tending to fill the voids of the upper
course. Another coat of bituminous ma-
terial is applied and the surface finished

by the application of a coat of chips or
two applications of bituminous material
are made, using likewise, two coats of
sand or chips.

Type B.—The upper course is con-
structed in the usual manner and in place
Of sand or Btone chips, a bit uminous mas-
tic Is applied to the surface, being rolled

into the voids and Forming the finished
surface of the read.

The remarks pertaining to distributing
machines mentioned in connection with
the discussion on bituminous surfaces ap-
ply with equal force to types of distribu-
ters used in the construction of bitumin-
ous pavements b3 penetration methods.
The construction of bituminous con-

crete pavements in connection with whicb
broken stone is used in the aggregate has
been developed along certain lines during
1911, although fear of litigation has re-

strained many engineers from advocating
the use of this type of pavement. In-

stances of development in this field of

construction will be cited in connection
with each of the types of bituminous con-
crete pavements to be considered later.

Although it is not intended to draw up a
brief, nevertheless it may be of interest
to include in this resume reference to cer-

tain specific cases of the early use of each
type of aggregate.
Bituminous concrete pavements, in the

aggregates of which broken stone forms
an integral part, may be divided into
three groups, as follows, the classification

being based upon the character of the
mineral aggregate:
Type A.—One size crusher-run stone,

that is, any one product of a crushing
plant.

Type B.—Combinations of one size

crusher-run stone and fine mineral mat-
ter, such as sand, stone screenings and
fine gravel.

Type C.—Finely-graded aggregates of

broken stone and sand or ether mineral
matter.

Naturally Type A has been very popu-
lar due to its inherent simplicity. Dur-
ing the past year the writer has seen ex-

cellent pavements constructed by this

method where the aggregate was a one
size crusher-run stone, having the follow-

ing characteristics based upon a mechan-
ical analysis; all the stone, passed a 1*4-

inch sieve; not over 25 per cent, passed a
IV, -inch sieve and was retained on a %-
inch sieve; and not over 5 per cent, passed
a U-inch sieve. Descriptions of old pave-
ments of this type are legion. As an illus-

tration may be cited the following speci-

fication used in England prior to 1899:
"The hot stone, when ready for mixing,
is screened into material of three sizes,

1 to 2 inches for the body, % to 1 inch for

the intermediate coat, and *4 to % inch
for the top dressing. The coarsest mate-
rial is used in a layer 3 to 4 inches thick,
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the Intermediate size forma ;i coat of

about ::

i of an Inch, a n<t the top dressing
is used in thinnest layer possible, with a
view to Ailing all interstices. Afterward
a dressing of 'i inch and smaller granite
screenings is scattered broadcast, and the
traffic at once allowed on the road to

work this top dressing into the tarred ma-
terial. Each of the layers is rolled separ-

ately with a 10-ton roller."

The State Board of Public Roads of

Rhode Island has used Type A since 1906.

It has been admitted in writing by certain
patentees "that so long as the construc-
tion is of the nearly uniform sizes of

stone which you are now using, and you
do not get the fine material applied from
the surface or into the spaces between
the particles of bitumen-coated stone more
than our observations indicate you are
now doing, or we believe it is possible to

do, we would not claim this feature of the
construction to be an infringement of our
patent No. 727,505." The construction re-

ferred to in the above quotation covers
the construction of a wearing course of a
bituminous concrete pavement under the
following specification relative to the
broken stone: "The bottom course shall

consist of stone from one and one-quarter
(I14) inches to two and one-half (2%)
inches in their longest dimension, the up-
per course of stone from one-half (%) to

one and one-quarter (l 1^) inches in their

longest dimensions." Only the upper
course stone was mixed with bituminous
material. The product of the crusher
which met this specification was obtained
from the ordinary type of crushing plant,

the broken stone usually passing a l 1 -!.-

inch screen and commercially being re-

tained upon a % or %-inch screen. A me-
chanical analysis of a typical product used
in Rhode Island may be of interest, and
hence, is given below:

Per cent, passing 10-mesh sieve 1.0

Per cent, passing %-inch sieve 2.5

Per cent, passing 14-inch sieve 30.8

Per cent, passing %-inch sieve 34.2

Per cent, passing 1-inch sieve 23.4

Per cent, passing 1%-inch sieve 8.1

As Deputy Engineer for the State
Board of Public Roads of Rhode Island,

the writer had charge of the construction
and maintenance of bituminous surfaces
and bituminous pavements for a number
of years, and hence had the opportunity
to inspect on numerous occasions the first

section of bituminous concrete pavement
constructed in 1906 under the above spec-
ification. This section has needed no re-

pairs, although subjected to high speed
motor car traffic of the heavy passenger
type. Without doubt, broad-minded judges
would admit that this type of pavement
has inherent stability.

The second type, that is, one having an
aggregate composed of one size crusher-
run stone mixed with fine material such

as sand, screenings or material of a sim-
ilar character, is likewise described many
times in early technical literature, For
example, the following description was
published over thirty years ago: "The
manner of preparing, treating and laying
the asphalt mass is as follows: He took
asphalt, 125 parts; petroleum oil, 25 parts.
These substances were melted and thor-
oughly incorporated together, and to this
mixture he added, in a heated state, sand
or powdered stone, 750 parts, and gravel
or broken stone, also heated, 1,100 parts.
The whole was then horoughly mixed."
During 1911 Type B was popular in va-

rious quarters. Washington, D. C, under
the jurisdiction of Captain Mark Brooke,
of the Office of the Engineer-Commis-
sioner, bituminous concrete pavements
were constructed under the following
specifications, covering mineral aggregate:
"The paving materials shall be composed
of crushed trap rock screenings, concrete
sand and mineral dust in the following
proportions: Trap rock screenings, two
parts; concrete sand, one part, and min-
eral dust, at least 5 per cent, of the above
aggregate, mixed with asphaltic ce-

ment." The trap rock screenings re-

ferred to above varied in size from one
inch to screenings and were devoid of
dust. Detailed specifications were also
given with reference to the character of
the sand and the mineral dust. The
writer has had the good fortune to ex-
amine various streets paved under the
above specifications. In his humble
opinion these pavements possess inherent
stability under commercial traffic.

In connection with the discussion of
the use of the third type, that is, a
graded aggregate of broken stone with
or without sand and fine mineral matter,
the consideration of the following de-
scription, so old as to be covered with
the dust of decades, is apparently perti-

nent: "Broken stones are preferred for
the whole pavement, and shall alone be
used for the covering. The greatest di-

mension of stones for the base (except
as hereinafter noted) shall be between
three inches and one-fourth inch, and for
the covering between two inches and one-
twentieth of an inch; the sizes shall be
mixed in proportion, varying with the
size to form a close mass, which, when
dry and compact, can absorb not more
than 20 per cent, of water."

During 1911 many thousands of yards
of a pavement of Type C have been laid.

In the borough of Richmond, New York
City, over 40,000 square yards were laid

on a total of eighteen streets last year
under direction of Theodore S. Oxholm,
M. Am. Soc. C. E. The mineral aggre-
gate used conformed to the now famous
Topeka specifications. A decree was
signed by certain officials and representa-
tives of certain patentees covering the
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the Topeka mineral aggregate.
The following quotation is from the de-

.\ hit h reference lias been made:
"if appearing to the court that o\ the

mineral matter used In the pavements
actually constructed In the cities of To-
peka ami Emporia, Kas., no particleB of

Stone were used tliat would QOt pass a
11 with openings one-half an inch in

diameter, and thai less than 10 per cent.

Of the stone or Coarse sand used would
• tained upon a Bcreen with openings

one-fourth inch In diameter, and the re-

maining mineral matter used being liner

than one-fourth Inch; and it further ap-

ring that pavements constructed by
the use of mineral particles as above de-

scrihed do not Infringe the claims of

complainant's patent No. 727,505, sued
upon in this case; and it further ap-

ring that the pavements actually

constructed in the cities of Topeka and
Emporia. Kas., do not infringe the claims
of complainant's patent No. 727,505, sued
upon in this case, and that any pavement
hereafter constructed in substantial com-
pliance with the following formula, to-

wit: Bitumen, from 7 to 11 per cent.

Mineral Aggregate—Passing 200-mesh
screen, from 5 to 11 per cent.: 40-mesh
screen, from 18 to 30 per cent.; 10-mesh
screen, from 20 to 55 per cent.; 4-mesh
screen, from 8 to 22 per cent.; 2-mesh
screen, less than 10 per cent; sieves to be
used in the order named, would not in-

fringe the claims of said patent."

Mention should be made of the effect of
the introduction of various types of low-
priced mixing machines during 1911.

The economical and satisfactory results

accruing from the use of these machines
for mixing certain types of aggregates
with bituminous cements has caused the
introduction of the mixing method in

many localities where only the penetra-
tion method has formerly been hsed.
During the season of 1912 many new ma-
chines of this type will be used with the
consequent increase in the construction
of the various types of bituminous con-
crete pavements outlined above.
During 1911 considerable thought has

been devoted to the methods and ma-
terials employed in the construction of

sheet asphalt pavements. Notable work
has been done by a special committee of

the American Society of Municipal Im-
provements and the committee of the
Association for Standardizing Paving
Specifications. Throughout the United
States there appears to be crystallizing a
firm belief that specifications for ma-
terials should be opened to admit such
asphalt cements as "Bermudez," "Cali-

fornia," "Pioneer," "Texaco" and "Trini-
dad," for instance, which have shown by
service tests that excellent pavements
may be constructed by their use. This
tendency is commendable, as thus compe-
tition is increased and the high quality
of the asphalt cement is maintained.

Construction of Asphalt Macadam in Webb City, Mo.
By 1 W. Robinson, Assistant City Engineer.

OF THE forty miles of streets in

Webb City more than 25 per cent,

have been brought to grade and
improved in some manner. Brick block
is the only so-called permanent pavement
that has been constructed up to the pres-

ent time, and that only on the streets

and alleys in the business section. The
rest have been improved by some form
of macadamizing or graveling, depending
upon the cost that is desired. The prop-
erty owners abutting upon a proposed
street improvement pay the entire cost
of the work in proportion to the front-

age of each lot, as provided by the Mis-
souri statutes for cities of the third class.

Also a majority of the resident owners
owning a majority of the frontage may
kill any such improvement by filing a re-

monstrance with the city clerk within
ten days of the date of the last publica-
tion of the resolution declaring such
work necessary to be done. So it will be
seen that the owners can, and do, set the

limit which any improvement may cost,

and it is up to the engineering depart-
ment to get the best possible pavements
within the required limit.

Up to within the last four or five years
good results were secured with ordinary
water-bound macadam, and what is

known locally as "gravel pavement,"
which is nothing but a six-inch surface of

mine "tailings" on a prepared sub-grade.
Owing to the abundance and cheapness of

the stone this class of pavements was se-

cured for 30 to 40 cents per square yard,
including excavation. But as soon as
automobiles, motorcycles and motor
trucks came into common use it was no-
ticed that surfaces that heretofore were
hard and smooth commenced to ravel
and mud holes became frequent. Also
considerable trouble was always experi-

enced with washing on grades steeper
than 3 per cent, owing to the fact that
the local rock does not bind as well as
limestone or other road metals.
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The problem then was to get a cheap
pavement that would withstand these
new influences, and naturally macadam,
with a bituminous binder, presented itself

as the more acceptable. There had pre-

viously been two streets improved with
a patented process consisting of mixing
the top six inches of the soil with a
heavy asphaltic oil and compacting with
the rolling tamper. One was a fair suc-

cess and the second was almost a com-
plete failure, especially at a cost of $1
per square yard, which the property own-
ers paid. It seems that the soil in this

locality does not lend itself to that meth-
od of treatment.

Before going into details of the method
of construction it might be well to give
a brief description of the nature of the
stone used. Practically all the rock in
the immediate locality is a hard blue and
white flint, which breaks with a smooth
fracture and with about as much binding
quality as glass. Limestone occurs at
no regular depth or thickness and its use
would put the cost of the work complete-
ly beyond what the people are willing to

pay. The flint used for road and con-
crete purposes consists of boulders, rip-

rap and tailings from the lead and zinc
mines of the district. The boulders and
tailings occur in large piles at the mills
in every direction and can generally be
had for the hauling. The rip-rap is of

smaller size than the boulders and varies
more in size and quality than either the
boulders or tailings and is found gen-
erally around shafts that have been put
down to prospect a lease. Suitable ma-
terial can generally be had for any work
in the city with a haul from one-eighth to

three-fourths mile, that is, if any of it

could be called suitable. The tailings

(commonly called gravel) varies in size

from one-eighth to three-fourths inch, the
proportions of each size varying from
different mills and from different places
in the same piles. This is the material
used for the concrete work, and is used
for filler and surfacing the macadam.

Asphalt macadam was started here in

1910, and about 2G.000 square yards were
constructed that year. The method em-
ployed was substantially as follows: The
sub-grade was prepared six inches below
the finished grade and rolled with a 15-

ton macadam roller until thoroughly sol-

id. The combined curbs and gutters were
then covered with about all the tailings
that would stay on them. This was to

protect the concrete from becoming spat-

tered with the binder and to be used in
covering the surface before rolling. On
the sub-grade was placed a five-inch base
of rip-rap and small boulders, broken so
that none would measure more than five

inches in any direction. If the larger
rock was in excess tailings were used to

fill the voids and this base was rolled and

compacted as much as possible. On this
base was spread the asphalt binder at the
rate of three-fourths gallon to the square
yard at a temperature between ICO and
350 degrees Fahrenheit. This was cov-
ered with a thin layer of tailings and an-
other coat of asphalt applied at the rate
of one-half of a gallon to the square yard.
This was covered thoroughly with tail-

ings and rolled as soon as possible and
until a smooth surface was obtained or
the surface showed that further rolling
was detrimental. As all the work was
done by local concerns the city roller was
used. Undoubtedly better results could
have been secured had a ten-ton tandem
roller been used on the surface instead of
the fifteen-ton macadam roller. On the
first job the asphalt was applied with a
tank wagon, but this was abandoned for
the rest of the work for the reason that
it was almost impossible to spread the
binder evenly. The wagon was not
fitted for heating and keeping the ma-
terial hot and trouble was experienced
in that direction. The rest of the work
was done by the hand method, using two-
gallon sprinkling can fitted with special
flaring mouth so as to give a flat stream.
The contract price for this work ranged
from 48 to 77 cents, depending upon the
excavation, the average being 60 cents.
These streets have stood up well under
the traffic, considering of course the price
paid for them. However, the last job
put in that year always has been some-
what rough, owing to the fact that nearly
all the good rip-rap had been used for
the other work, and what was obtained
was not well graded, with the conse-
quence that large rock keep working to

the surface.

In starting to lay out the work for

1911 it was seen at once that it would be
necessary to have rock crushed especially

for this purpose. The city made ar-

rangements to install a crusher, but re-

frained from doing so after a private
concern agreed to install one and furnish
rock at reasonable price to all contrac-
ors who should be awarded contracts for

paving. The specifications were then
changed and provided for a four-inch

base of rock not larger than four inches
and graded to make as few voids as pos-

sible. On this base was placed a two-
inch wearing surface of rock not larger
than two inches and with no tailings

added. After this course was ironed out
with the roller one coat of asphalt was
applied at the rate of two gallons to the
square yard and at a temperature be-

tween 300 and 350 degrees Fahrenheit.
This was then covered with about one
inch of tailings and thoroughly rolled.

This produced a much better construc-

tion, and the cost varied from 65% to 83

cents, with an average of 73 cents. There
were 27,500 square yards of this work
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done in 1911, Borne In the business pari of

the city, and si. far Is standing the traffic

well. Considerable of this work was

done later In the fall with the conse-

quence that the told stone chilled the

asphalt and it did n< t gel thoroughly dis-

tributed. This caused some raveling

during the winter, but the Bpring sun is

putting them in good shape. Tl s-

perience here with this kind of rock is

that it takee about one Bummer's sun and

traffic to distribute the binder properly

and settle the rock so thai no further

raveling takes plat

On the work done in L910 only one as-

phalt kettle of 500 gallons rapacity was
to heat the asphalt. This was

pulled ahead as the work progressed by

a team kepi on the job for that and haul-

Ing the asphalt from the place Of unload-

in- to tlie Btreet In 1911 the roller was
on the job continuously and was

used to pull two :.om.gallon kettles, and
in this manner the asphalting was done

much more rapidly than formerly. Also

in 1911 special three-gallon pouring cans

were used. It was discovered that the

direction of the wind had considerable to

do with the heating ability of the kettles,

and considerable time was lost on ac-

count of net being able to keep hot as-

phalt for the pourer. Also when the

men were not careful and got much for-

eign matter in with the asphalt it formed
as a cake on the bottom of the kettle and
lessened the amount of asphalt it would
heat. There were three brands of as-

phalt used, one was shipped in tank cars.

another in wooden barrels and the other

in steel drums. The staves from the

wooden barrels furnished all the fuel

necessary when that material was used.

During hot weather, after the staves or

steel drums had been removed, the as-

phalt was cut into suitable sized pieces

ut into the kettles by one man using

a wire with a piece of wood for handle

at each end. During the colder weather

it was necessary to use a regular cutter

made for that purpose.

An inspector was kept on the job con-

tinuously after the asphalting started.

ostanl check was kept on the amount
ol binder used by counting two or three

times a day the number of cans poured
in a stretch of 1" or 15 feet, as well as

counting the number of barrels used and
ount covered during each day. The

organization of the asphalting gang
Led with different contractors, but was

substantially as follows for the work
done the more economically: One fore-

man, one man pouring asphalt, one man
carrying asphalt to pourer (two cans be-

ing used ) . two or three men cutting and
placing asphalt in kettle and firing, two
men spreading gravel, and at times help-

ing fill kettles; water boy, who also helps

fire kettles, night fireman to have kettles

full of bet asphalt for morning, a gang
of this size would on days when every-

thing went all rlghl cover L.200 square
yards in ten bonis, but 900 square yards
was a good average for the whole job.

The following data give the cost of the

asphalting on four different jobs, two for

the work done under the 1910 specifica-

tions and two under the 1911 specifica-

tions:

No. I —6,547.2 square yards, October,

1910
Cost per

square yard.

Foreman, 77 hours at 55 5/9c. . .$0.0065

Fireman, 119 hours at 22 2/9c... .0040

Carrying and pouring asphalt, 99

hours at 22 2/9c 0033

Spreading gravel, 133 hours at

22 2/9c 0045

Cutting and placing asphalt in

kettles, 112 hours at 22 2/9c,

11 hours at 44 4/9c 0045

Team hauling asphalt and pulling

kettles, 37 hours at 44 4/9c... .0025

Asphalt, 32.48 tons at $20.20 f.

o. b. Webb City 1002

Total cost per square yard. .. .$0.1255

Average square yards per hour for

whole job, 85.

No. 2—5,090.4 square yards, November,
1910—

Cost per
square yard.

Foreman, 54 hours at 38 8/9c. . .$0.0037

Fireman, 100 hours at 22 2/9c... .0039

Carrying and pouring asphalt, 04

hours at 27 7/9c 0031

Spreading gravel, 136 hours at

22 2/9c 0053

Cutting and placing asphalt in

kettles, 60 hours at 22 2/9c 0023

Team hauling asphalt and pull-

ing kettles, 26 hours at 38 8/9c. ' .0018

Asphalt, 32.25 tons at $20.20 f. o.

b. Webb City 1145

Coal, 2 tons at $4 0014

Total cost per square yard. . .$0.1360

Average square yards per hour for

whole job, 105.

No. 3—7,893 square yards, September,
1911—

Cost per
square yard.

Foreman, 57 hours at 40c $0.00289

Carrying and pouring asphalt,

114 hours at 20c 00289

Cutting and placing asphalt in

kettles and firing kettles, 206

hours at 20c 00522

Spreading gravel, 7S 1 - hours at

20c 00199
Night fireman, 45 hours at 20c,

and water boy, 57 hours at 7%c .00168

Hauling asphalt, team and two
men, 42 hours at 55c 00293
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Asphalt. 64.879 t<ms ai $20.20, f.

o. b. Webb Cits 16604

Total cost per square yard. . . .$0.18364

Average square yards per hour for

whole job, 138.

No. 4—3,921 squaii' yards, September,
1911—

Cost per
square yard.

Foreman, 27 hours at 40c $0.00275
Carrying and pouring asphalt, 54
hours at 20c 00275

Cutting and placing asphalt in

kettles and Bring kettles, 59
hours at 20c 00301

Spreading gravel, 'is hours at 20c .00347
Water hoy, 22 hours at 7' •_.<•. and

night fireman. 30 hours at 20c. .00195
Hauling asphalt, team and two
men, 28 hours at 55c 00393

Asphalt, 32.GG5 tons at $20.20 f.

o. b. Webb City 16830

Total cost per square yard. .. .$0.18616

Average square yards per hour for
whole job, 145.

Receptacles for Street Sweepings and Washings.
By Dr. Robert Grimshaw, Dresden, Germany.

THE problem of collecting and re-

moving kitchen waste, ashes, etc.,

is one the solution of which has
given much trouble to "city fathers" and
others in all quarters of the world where
one is not hardened to dirt, disease and
stench. There are countless ways of do-
ing the work so as not to offend eye or
ear and without encroaching too serious-
ly on the municipal or private pocket-
book. There is, however, only one way of

not doing it, and that is common to every
quarter of the globe. One system adopt-
ed in several cities is illustrated here-
with. The inventors have given it the
name of the "Augias," whereas I should
have called it the "Herakles"; for it was
his fearless and enterprising example of
muscular paganism which first distin-

guished him as a scavenger.
The arrangement for use in collecting

dry street sweepings and the like is

shown in the accompanying illustrations

and consists of sunken receptacles in the
street pavements, closed by a double
cover, which may be partly opened for
the street sweeper to add his quota or
entirely to permit the removal by hand
cranes of the entire contents from the
sheet metal box which neatly fits the ex-
cavation.

Fig. 1 shows the cover closed; Fig. 2

partly open for the reception of dirt, and
Fig. 3 fully open for the removal of the
box, which is being removed by crane at-

tached to the garbage or offal cart, into
which the box will be emptied.
The excavation, which is 48 inches

deep, 30x26 inches in the opening, is

lined with reinforced concrete, this lin-

ing being in one piece and weighing about
785 pounds. The cover weighs 72 pounds,
the inner receptacle, which is 1.5 milli-

meter, or, say, .06 inch sheet iron, weighs
about 13 pounds.

Fig. 1. Fig. 2.

RECEPTACLE FOR STREET SWEEPINGS.

Since the introduction of asphalt and
the like for street paving and of sprin-
kling wagons in connection with mechan-
ical sweepers and "squeegees" for the
purpose of removing all the dirt by the
wet process and carrying it off through
the sewers, it has been found necessary
in many cities where the sewer system
is defective to provide "gullies" or recep-

tacles for the street washings. These
must be of considerable dimensions on
account of the large proportion of water
to the solid matter. Clearing out such
sinks or gullies by hand dipping is ex-

pensive and unsightly; also not always
exactly suggestive of "perfumes of Araby
the blest." Attempts to empty them by
pumping have showed that only the up-
per layers of water and thin mud can be
cessitating subsequent dipping.
The method introduced by the Augias

Company of Berlin into several German
cities consists in using "gullies" such as
shown in vertical section iu Fig. 4, per-

mitting the removal of lower layers also

by pumping by the very simple process of
drawing all off from the bottom and mak-
ing the entire mass of only one consist-

ency.
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Fig. 3.

RECEPTACLE FOR STREET SWEEPINGS.

removed ; the more solid under layers re-

fusing to enter the suction pipe, and ne-

The gulley or receptacle consists of a
main portion with suitable upper and
lower gratings to permit the entrance of

the sweepings, etc. and a side outlet

where desirable. The lower portion of

the receptacle is conical, and from it

there rises a suction pipe, the upper end
of which may be put in air-tight com-
munication with the lower end of the suc-

tion hose of the ordinary pump employed
for such material, and which delivers the
latter to the usual tank wagon, as shown
in the illustration.

Tests go to show that the removal of a
cubic meter (35.3 cubic feet) of average
contents of such a receptacle takes but
two minutes after all is coupled up and
going.
The process has the advantage of being

rapid, sightly and cleanly, besides being
cheaper and more thorough than hand
work.

Fig 4.

RECEPTACLE FOR STREET WASHINGS.
Pump Attached for Removal to Tank Wagon.

Nomenclature of Creosote and Creosoting Oils/

By David Allerton, Portland, Oregon.

CREOSOTE seems to have been orig-

inally adopted in England as the
synonym for dead oil of coal tar,

and the product was first called dead oil

because its specific gravity was greater
than water; at least that was the reason
given when I first became acquainted
with it so many years ago that I hate to

state the exact number for fear I may
be accused of alluding to prehistoric
times. When first used for preserving
wood it was simply creosote, and when it

was found necessary to define it by a cer-

tain specification, and not much being
known about it at the time, except that
it contained tar acids and naphthalene, a
specified amount of these constituents
was required as well as a specific grav-

ity greater than water. Afterwards, as
more chemical work was done in coal tar

derivatives, creosote oil being, as we all

know, separated from the crude tar, light

oils, etc., by distillation, a process of an-
alysis by fractional distillations was de-

vised, the original object being to deter-

mine that the creosote had been obtained
from crude bituminous coal tar; also a
specific gravity greater than water, at

least 1.02 and upward was required. This
fractionation was so graded as to elimi-

nate the very light oils and water and
leave only an inconsiderable residue at

the end of the process. At first the dis-

tillation was not usually carried above
310 or 315 C, but afterward as high as
354 degrees, when only a very small

From a paper and discussion before the American Wood Preservers' Association.
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amount was allowed to remain in the re-

tort. The method of distillation was also
standardized, and that method still ob-

tains, the oil complying with certain re-

quirements in a general way. I have not
given the intermediate fractions, as they
are well understood; and it is also equal-
ly well understood that an allowance
must be made for a variation, due to the
difference in the quality of various bitu-

minous coals, as well as to the method of

the original destructive distillation of
the coal, and also the variations due to
the method of analysis. There seems to
be no doubt that all pure tar creosotes
are good wood preservatives, even if they
vary to some extent. It is evident that
the less the viscosity of a liquid, either an
oil or an aqueous solution, the easier it

is forced into wood fiber, and that in
treating refractory wood it is desirable
to have a preservative of a very low vis-

cosity. Of course, experience has long
ago taught us that it is impossible to get
an exactly even penetration in any
charge of timber or ties, and the greater
the viscosity the greater the variance;
this extreme viscosity, and often the in-

competency of the operator, is the cause
of the complaints now being made as to
the great difference in the penetration
of the compound used in the timber or
ties, in a given charge, of course, and it

is wrell understood that a proper regula-
tion of temperature and pressure is nec-
essary to get a fairly even treatment, but
with a lighter bodied oil, careful handling
by the operator is not quite so necessary
or important.

In quite recent years so-called standard
specifications have been adopted by dif-

ferent associations, defining the speci-
fications for creosote to be used in the
treatment of ties and timber, as well as
paving blocks, and the specifications de-

fine the gravity, usually giving a very
high lower gravity and distillation points
calling for an addition of coal tar or
pitch (it seems to be known by both
terms), but viscosity is lost sight of, al-

though but a limited amount of insoluble
matter (otherwise carbon) is permitted,
it being assumed that no matter how
thick and heavy the liquid is it can be
made to penetrate wood if it contains no
insoluble matter. This is fallacious. At
first it was not definitely stated what
the creosote was to contain, the required
analysis only being given and allowing a
large, and, in the paving mixture, a very
large, residue above 354 degrees, merely
stipulating that this residue should be
soft: with American creosote it is always
hard, but that does not seem to matter.
Now, these mixtures are not what was
originally meant by the term creosote,
and I think that they should have been
defined as to what they should contain
besides the dead oil. Of course, the in-

ventors of these heavy mixtures consid-
ered them a great improvement on the
lighter preservatives, and they were gov-
erned by purely altruistic motives, we
will admit. But I know from experience
that it is very hard to get a penetration
of any depth with these bodies of such
viscous nature, most of the mixture re-
maining on or near the surface.
The cause for the excessive oozing of

the oil, commonly called bleeding, from
paving blocks, can be traced very simply
to the use of such oils, as when they are
treated with creosote this bleeding is

very slight and increases with the weight
of the oil.

Now, using crude coke oven tar as a
basis, which contains somewhere about 30
per cent, of creosote, this material con-
tains all the preservative necessary, as
30 or 40 per cent, of creosote is amply
sufficient in any preservative mixture
where a neutral body is used, either as a
matter of economy or for some other
purpose, such as increasing the water-
proofing qualities, though this last is of
doubtful advantage as compared with its

disadvantages.
Coal tar is inert matter as regards pre-

servative qualities and is used in creosot-
ing for precisely the same purpose as
barytes is used in paints, its objections
being, as I have before stated, its high
viscosity; but at present there seems to
be no substitute on the market, and there
is in some quarters a return to creosote
as formerly used by those who have tried
the heavy mixture; but undoubtedly the
combined creosote and tar will still be
used, and the purpose of this paper is to
suggest a correct appellation of the vari-
ous creosoting mixtures and creosotes.

I propose the dead oil of coal tar be
designated as creosote; other creosotes,
such as wood creosotes, oil tar creosote,
etc., be so designated, and the mixtures
of creosote with coke oven tar, filtered

tar, or oil tar, etc., be designated creosot-
ing oils, and the specifications fcr such
oils to call for the per cent, of creosote
contained and the per cent, and kind of

matter added.

I trust that this is a conservative ex-

position of the subject and that it is not
unworthy of consideration by your hon-
orable body. A correct nomenclature
would do away with any misapprehension
or ambiguity of expression or the use of
unnecessary terms: we know how the
meaningless term, "chemically pure," has
been used, and to say that an oil is a
product of pure coal tar or a pure coal

tar product is equally incorrect, for it

might mean that the substance was coal

tar or coal tar creosote, or that it merely
contained a certain amount of either, and
it is to the interest of producer and con-
sumer to have a product properly defined.

In the discussion of the paper Mr. S. R.
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Chunh said: "1 would like to say thai

1 am in sympathy with Mr. Allorton's de-

sire to have a correct By8tem of nomen-
clature for oils used in timber preserva-

tion. There is one statement in .Mr. Ai-

lerton's paper that perhaps deserves a

word of explanation. Ho says that coal

tar is inert as a preservative, and sim-

ply aits as a tiller. Now. creosote oil is

derived from coal tar. and if you use the

tar itself, for the sake of argument sup-
pose you use the straight tar, you would
have there at least 10 per cent of creo-

sote oil in your tar. and to that extent it

cannot he true that coal tar as a pre-

servative is inert. The distilled tar usu-
ally contains most of the creosote. The
oils removed by the distillation would be
the lighter oils and the water, and not,

properly speaking, creosote."

Metering the Louisville, Ky., Water Supply.

Tin: constantly increasing demand
upon the available water supplies

of all cities, not as fortunately sit-

: as to have an inexhaustible supply,
:. with the recurring menace of a

: famine, has caused more attention

to be directed towards the question of

the waste of water. Even
York City, with its immense water

Bupply awaiting delivery by the com-
pletion of the Catskill aqueduct, last sum-
mer was brought into imminent danger
of a water famine, due to the waste

• d by leaks and careless use by all

classes of consumer.
The installation of meters on the serv-

ice supply in a great number of cities

has resulted in a reduction of the care-

and it ought to be said, criminal
of water. It is interesting to note

in this connection that the general

adoption of meters has been only after

a continued use of a small number of

meters which are increased each year,

and after the education of consumers to

the benefit of their use. This process of

education has taken various methods in

different cities. In some cities publicity

campaigns by the water officials have
been sufficient to secure their adoption,

while in others it has been necessary to

force their adoption by legislation.

Washington, D. C, has been a notable
example of this latter method. The
marked opposition which was at first

made to the adoption of water meters
has in the space of a few years given
place to a sentiment in favor of their use.

The fact that the meter was found to be
merely a safeguard against wanton
waste; and, that its use did not mean

ssive charges, has resulted in an
entirely different attitude towards the
metering of the supply. Those who use
only that amount of w-ater which is neces-
sary feel that they are paying only that
which is their portion, and that they are
not being taxed to pay for water which
other consumers waste.

In Philadelphia education has not

reached the point where opposition to

the use of meters has been removed.
The water supply is owned and con-
trolled by the city, and the opposition
to meter installation has so far been
successful. In fact, in 1904 an ordinance
was passed which prohibited the use of
meters, even in cases where the con-
sumer requested an installation. The fact

that, unless the water waste is checked,
water works extensions will be neces-
sary in the near future has resulted in

an effort to have the ordinance revoked.
Louisville, Ky., which has a very effi-

ciently managed water works system, has
proceeded along the line of gradual adop-
tion of meters, and in the 1911 report of

the Louisville Water Company, which is

municipally operated, Theodore A. Lei-

sen, the chief engineer, gives a discus-
sion of the question of metering the
supply, which sets forth clearly the ad-

vantages to be gained by the procedure.
The 1909 report of the Louisville Water

Company shows a net increase of 170 in

the number of meters in use, making the
total number of meters only 2,642. The
non-metered revenue at that time was
$401,633, or about 57 per cent, of the
total.

In 1910 the net increase in meters was
205, making 2,847 meters in use, and the
non-metered revenue still continued at

57 per cent., or at this time $417,187. At
this time attention was directed by Mr.
Leisen to the fact that, though only :'.::

per cent, of the water supplied was me-
tered, yet the revenue from the metered
consumption was 43 per cent., proving
that a waste existed, for which those
having meters were charged.
During 1911 more attention was given

to the extension of the metered supply^
and a special meter department was es-

tablished to systematize the work of
installation and maintenance. Inspections
were made, repairs were promptly at-

tended to, and meters which were out
of service were removed, so that at the
end of the year there were only 2,800
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meters in use. The comparison of the
metered with the uon-metered supply is

given as follows:

Per
Gallons. Cent.

Quantity of metered
consumption 3,099,988,450 35.6

Quantity of non-meter-
consumption 5,611,985,425 64.4

Metered revenue $331,731.41 44.1

Non-metered revenue.... 420,159.41 55.9

As was noted in the previous year,
the percentage of the metered consump-
tion (35.6 per cent.) produced a greater
percentage of revenue (44.1 per cent.).

A marked increase in the total con-
sumption was noted in 1911, and Mr.
Lei sen, in his recommendations, states
that the remedy for the situation lies in

the metering of the supply. His dis-

cussion of the necessity of meter in-

stallation and the basis of charges which
he proposes under the conditions of a
metered supply are so well presented
that they may be applied by water offi-

cials in other cities. His arguments are
given as follows:

"The primary and most convincing
argument in favor of selling all water by
meter measurement is that the consumer
pays only for what he actually uses, and
in arranging for a meter schedule of
rates this fact should be kept constantly
in mind, and any scheme, however ad-
vantageous or simple, which departs
from this principle will be open to more
or less reasonable objection.
"No system of rates which ignores the

necessity for a fixed minimum income
from every service can successfully with-
stand the test of commercial require-

ments without making the unil rate for
water « scessively high, thereby working
a hardship on the large consumer; but,

on the other hand, the practice of estab-
lishing a minimum rate, which permits
a predetermined quantity of water to be
used under that rate—a system in vogue
in this and many other cities—is ob-
jectionable for the reason that it nullifies

the primal argument advanced for the
adoption of the meter by deliberately
charging the consumer for water which
is not consumed in the majority of cases.
As an instance, we charge a minimum
rate of $36.50 per annum, which permits
the consumption of 700 gallons per day.
If the consumer only uses 350 gallons per
day—an amount which experience has
shown to be ample for the average
dwelling—he is charged for double the
water that he uses.

"Another undesirable feature in the
tariff of meter rates prevailing in many
cities is the sliding scale which dis-

criminates against the small consumer,
and, although commercially reasonable
from the viewpoint of the water depart-
ment, which can afford to supply in

wholesale quantities at reduced rates, it

is, nevertheless, unjust to the individual
consumer.
"The first requisite of a proper sys-

tem of rating is the production of a rev-

enue sufficient for the operation of the
plant in all its ramifications, including
all necessary extensions and improve-
ments. Assuming that the expenses for

the next few years will be approximately
the same as in the immediate past, and
estimating the amount necessary for ex-

tensions, improvements, depreciation,
etc., we have the following:

FIXED AXD OVERHEAD OPERATING EXPENSES.

Administrative and revenue $65,000.00
General expenses 40,000.00
Distribution and general operation (50 per cent.) 25,000.00
Interest 60,000.00

$190,000.00
PRODUCTION EXPENSES.

Pumpage $47,000.00
Filtration 32,000.00
Reservoirs 6,000.00
Distribution and general operations (50 per cent.) 25,000.00

110,000.00

Total operating expenses $300,000.00

CONSTRUCTION EXPENSES.

Extension of mains 10-12 miles $50,000.00
New meters 50,000.00,

Other improvements 50,000.00
Reserve for depreciation 25,000.00
Surplus and incidentals 25,000.00

200,000.00

Total annual expenses or revenue required $500,000.00
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"A meter rate must, therefore, be ar-

il in such a manner as to produce
than $500,000 annually.

"The overhead expenses, amounting to

(190,000, exist independent of the quan-
tity of water sold, and these fixed over-

head charges should be met by a fixed

income; and this it is proposed to do by
means of a 'service charge', on each
meter installed. There are 32,000 serv-

ices in active use, and dividing this num-
ber into $190,000 would give $5.94 to be
charged against each service. For con-
venience, it is proposed to establish this

Ice charge1 at $6 per annum for each
Ch meter, $9 for %-inch, $12 for 1-

inch, $24 for 2-inch, and on up to $72
for a 6-inch meter. If every tap were
metered this 'service charge' would pro-

duce sufficient revenue to meet all fixed

overhead charges and leave a safe con-
tingent margin.
"The object in increasing the service

charge in proportion to the size of the
meter is two-fold. It makes a more
equitable distribution of the charge, pro-
portioning it to the service rendered,
and it deters consumers from applying

for a larger meter than is actually re-

quired. This 'service charge' would not
cover the cost of any water consumed,
but would take the place of a meter
rental and serve the equivalent purpose
of a 'minimum charge.' It covers the
value of what is generally designated as
a 'readiness to serve' charge, and, being
based on the proportionate amount of
fixed overhead charges, is figured on
logical reasoning, and is not a mere ar-

bitrary or haphazard charge.
"With this 'service charge' established

as outlined herein, the water can be fur-

nished to every consumer at exactly the
same rate, regardless of whether he uses
one thousand gallons or one million gal-

lons; and this rate can be fixed at 4 cents
net per thousand gallons, and within a
few years it could probably be reduced,
in which event we might claim, without
fear of contradiction, that we were fur-

nishing the cheapest water of any city in

the country having similar conditions to

contend with.

"To illustrate how this rate will work
out in actual practice, a few cases are
given with the old and the new rates:

i . A x. R. R. CO., 1911.

Present Rate—17 meters. 345,139,916 gallons net $16.14". 52

Proposed Rate—"Service charge" $882 00
1 39,916 gallons at 4c 13,805 59— 14,687 59

Reduction—9 per cent $1,457 93

LOUISVILLE RAILWAY CO., 1911.

Present Rate—21 meters, 210,801,586 gallons net $10,104 81
Proposed Rate—"Service charge" $696 00

210,801,586 gallons at 4c 8,432 06
9,128 06

Reduction—9 per cent $976 75

DWELLING 12-14 ROOMS, %"IXCH METER.

Present Rate—700 gallons per day, $36.50—25 per cent $27 38
Proposed Rate—"Service charge" $9 00

700 gallons per dav—255,500 gallons at 4c 10 22
19 22

Reduction—29 per cent $8 16

DWELLING 7 ROOMS 30-FOOT LOT.

Present Rate—General convenience and sprinkling $26 10—25% $19 58
Proposed Rate—"Service charge" 6 00

300 gallons per doy—109,500 gallons at 4c 4 38
10 38

Reduction—47 per cent $9 20

"The regular service charge of $6.00
per annum for a "s-inch meter, with a
reasonable water consumption, would be
a benefit only to dwellings whose flat or
schedule rate exceeds $10.00 per annum,
and in order to provide for metering very

small dwellings, it is suggested that
where the present rate is from $7.50 to

$10.00 per annum, there shall be installed

a so-called ^.-inch meter with a service
charge of $4.50, and where the rate is

under $7.50 there shall be installed a so-
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called %-inch meter, with a service
charge of $3.00 per annum. The latter

charge would provide a rate of $4.46 with
100 gallons consumption per day, or $3.72
with 50 gallons per day.

"The average cost per annum for each
metered dwelling, based on the quant

I

assumed in the estimates, would be as
follows:

1-inch Meter—500 gals. per day, $12 00 plus $7 40 equals $19 40
%-inch Meter—400 gals. per day, 9 00 plus 5 84 equals 14 84
%-inch Meter—300 gals. per day, 6 00 plus 4 38 equals 10 38
"6-inch Meter—200 gals. per day, 4 50 plus 2 92 equals 7 42
%-inch Meter—100 gals. per day, 3 00 plus 1 46 equals 4 46

"There is no guesswork in determining
the rate which will have to be established
to provide the revenue necessary for the
operations of the plant. All figures have
been derived from the conditions existing

in 1911, the only estimates being the
probable quantity of water which will be
consumed through meters, and this is

taken on a basis so conservative as to in-

sure the final result being in excess of the
estimates. The average daily quantity
to each metered tap in 1911 was 3,033

gallons, and for each non-metered tap 526
gallons. In calculating the revenue to be
derived from metering all of the present
non-metered services, only 315 gallons

per tap has been taken as the average
quantity to be paid for.

"The following is the total estimated
revenue which would accrue under the

proposed schedule of rates, with every
service metered, based on the present
number of services:

SERVICE CHARGE.
PRESENT METERED SERVICE.

990— %-inch at $6.00 $5,940 00

339— %-inch at 9.00 3,051 00

770— 1-inch at 12.00 9,240 00

240—li/>-inch at 18.00 4,320 00

256— 2-inch at 24.00 6,144 00

104— 3-inch at 36.00 3,744 00

64— 4-inch at 48.00 3,072 00

37— 6-inch at 72.00 2,664 00

2,800 $38,175 00

PROPOSED METERS.

5,000— 1-inch at $12.00 $60,000 00

5,000—%-inch at 9.00 45,000 00

12,000—%-inch at 6.00 72,000 00

4,000—%-inch at 4.50 18,000 00

3,200—%-inch at 3.00 9,600 00
$204,600 00

32,000—Meters—Total service charge $242,775 00

WATER SUPPLY REVENUE.
PRESENT METERED SERVICE.

2,800 Meters—3,100,000,000 gals, at 4c $124,000 00

PROPOSED METERS.

5,000— 1-inch—500 gals, per day, 912,500,000 gals.

5,000—%-inch—400 gals, per day, 730,000,000 gals.

12,000—%-inch—300 gals, per day, 1,314,000,000 gals.
4,000—i/,-inch—200 gals, per day, 292,000,000 gals.

3,200—%-inch—100 gals, per day, 116,800,000 gals..

3,365,300,000 gals, at 4c $134,612 00

Total revenue from metered services $501,387 00

Other revenue 6,613 00

Total estimated revenue $508,000 00
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tould i>e borne in mind in consid-
positiOD that all of the t-sti-

nded on the number of con-
sumers on record for 1911, no attempt
hav;: made to Include the norma]
increase which is Bure to result it must

a .-> that the change to a
• in will in' necessity be a
and will require at least four
- I'm' its complete develop-

ment, during which time the revenue will

- only on account
posed change in rates, hut will

be iiniv lily by virtue of the
normal growth of busil

marizing the merits of the prop-
osition, the following Features appeal to

reason and a proper sense of justice:

It furnishes water at the lowest rate cou-
nt with the requirements of the

plant: it makes the same rate to every

one for the water consumed, while
through the medium of the service
charge' it gives the large consumer the
advantage to which he is entitled by the
practical absorption of this charge; it

places the burden of the service charge
exactly where it belongs, for the reason
that it costs the same to !» prepared to
furnish water through a given sized me-
ter to the consumer who uses but 200
gallons per day. as it does to the one who
uses 2,000 gallons, while it does cost
more to be prepared to furnish the quan-
tity of water which would be normally

iined through a 6-inch meter, than
would be the case with a %-inch service,

and. finally, it provides a system of rates
based on the operating expenses, which
can be readily adjusted to meet varying
conditions without affecting its underly-
ing principle."

Reduction in Putrescibility of Sewage by Settling

and bv Filtration.
;:

By Dr. Arthur I^ederer, New York City.

WHEN* we speak of a raw sewage
being •'strong*' or "weak."' we
have, ordinarily, factors in mind

which are furnished by the chemical de-

terminations of total organic nitrogen,
organic carbon, chlorine, and possibly
fats. To one who is dealing continuous-
ly with one and the same sewage the sus-

pended matter will give a fairly good
idea of the strength of the sewage. It is

likewise apparent that certain relations
can be established between some of the
chemical constituents from a long series
of analyses. However, in different local-

ities all these factors and relations will

be subject to modifications, the chief
cause for which lies in the varieties of

trade wastes likely to be present in the
majority of American sewages. In a gen-
eral way a stronger domestic sewage will

require more dilution in a water course
than will a weaker, as expressed by any
of these factors above.
Dp to the time of the introduction of

the methylene blue putrescibility test,

we have lacked a definite expression for
the strength of a sewage from the stand-
point of a prospective nuisance. Since
the vast majority of sewages reach the
surface water in an unpurified or par-
tially purified state, it is clear that any
determination in which the natural agen-
cies participate (as is the case in the

putrescibility test of Spitta and Weldert)
must of necessity come closer to the
actual changes occurring in water courses
than a purely chemical test, such as the
determination of "oxygen consumed."
This is the more apparent when we con-
sider that the different methods in vogue
of determining "oxygen consumed" give
rise to very perceptible differences in the
results. The methylene blue putrescibil-

ity test, as is well known, depends upon
the formation of a colorless leucobase as
the oxygen in the sample becomes ex-

hausted. The test has been made more
valuable by Phelps, who worked out rela-

tive stability figures which serve as a
numerical measure of the relation be-

tween the available oxygen and the oxy-

gen required for complete oxidization.

Since the reaction is a biologic one, an in-

cubation temperature of 20 degrees C.

will favor the development of bacteria
likely to take part in the self-purification

of rivers, while a temperature of 38 de-

grees C. will favor the development of a
bacterial flora not likely to take part in

nature. The methylene blue test is at

present almost universally used in sew-
age purification plants, and serves its pur-

pose well. The main objection to the
test, however, has been the time which is

consumed to obtain results. This is the
chief reason why sometimes an incuba-

*A paper before the American Public Health Association.
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lion temperature of 38 degrees C. la pre-

ferred to tbe more desirable temperature
of 3d degrees C.

Recently interest was awakened in the
test for the loss of dissolved oxygen in a

sewage mixture on incubation for a defi-

nite period of time under anaerobic con-
ditions. The loss of oxygen, as deter-
mined quantitatively, serves as a meas-
ure of the stability of the sewage or the
sewage mixture. This test is a more di-

rect measure of the probable effect upon
the stream than the methylene blue test.

The test is not a new one. On looking
over German literature repeated mention
is found of "Sauerstoffzehrung" among
the analytical data, the result of which
is obtained by methods substantially the
same as described above. Mention was
first made of the results obtained with
this method in this country in the report
of the Lawrence experiment station for
the year 1900 (Massachusetts State Board
of Health). The test was also referred
to recently as a good measure of stability
by the writer, and by C. B. Hoover, of
the Columbus Sewage Works. Hoover
likewise recognized that the analytical re-

sults usually employed to show the degree
of purification effected by sewage treat-

ment do not reveal quantitatively the
relative stability, and hence cannot be
looked upon as reliable indices of the
deoxygenating properties of sewages,
sewage mixtures or effluents. As a re-

sult of a long series of tests he obtained
certain definite relations for sewages, sep-
tic effluents and .filter effluents as deter-
mined from a modified "oxygen con-
sumed" test and the loss of dissolved oxy-
gen on incubation, described previously.
It may be possible to establish such a re-

lation in dealing with one and the same
sewage for a long time, but the relation
is bound to differ in various places to a
great extent. The method does not lend
itself to a ready expression of the sta-

bility. Hoover measured his loss of dis-

solved oxygen by incubation at 37 de-
grees C. for 24 hours. There is a possi-
bility, as Phelps has pointed out, in cer-

tain effluents, particularly those from
rapid filters, of oxygen becoming lost at
this temperature without being consumed.
The saturation point of oxygen at 37 de-

grees C. is not over 7 p. p.m., and conse-
quently there is a tendency for some of
the dissolved oxygen to escape. Tight
stoppers are not likely to prevent the es-

cape of the released gas, nor are mercury
seals adapted for routine work.

Recently Phelps introduced his method
of calculating quantitatively the stabil-
ity of a sewage mixture from determina-
tions made by anaerobic incubation at 20
degrees C. for a given period of time.
The sewages are mixed with water sat-
urated with oxygen, and the total amount
of oxygen is determined directly. The
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sample is then Btored in a tight bottle

for a suitable period of time and the OXY-

rmined. The rate at which the
• n disappears under these conditions

.
.• asure of the probable oc-

upon a stream. Under given
other than those actually oc-

curring in a specific test, the following
formula derived by Phelps may be used:

O 1

log—
O

c =
Kt

In this formula I ins the per-

centage of sew;,;. ] lermissible in the
water used for dilution under the as-

sumed conditions. O' is equivalent to

dissolved oxygen in the mixture be-

fore incubation expressed in parts per.

million, O the dissolved oxygen after in-

cubation, K is a constant which defines

mathematically the rapidity with which
i he oxygen is used up in a mixture of

water and sewage. From a specific test

K is determined. The formula can then
be applied to other cases. According to

Phelps K depends upon the character of

the sewage matter and the concentration
of that material in the sewage, and is in-

dependent of the extent of dilution or the
character of the diluting water. Subse-
quent experiments made by the writer on
crude sewages at the sewage testing sta-

tion of the sanitary district of Chicago
have proven, however, that the factor K
is not independent of the amount of dilu-

tion. It represents in the formula the
time which is allowed for the contact of

water and sewage to produce the change
in the oxygen of the mixture.

It occurred to the writer to utilize

Phelps' quantitative expression of the sta-

bility of sewages to demonstrate the im-
provement of the liquid by the removal
of the settling suspended matter and com-
plete removal of all the suspended mat-

The laboratory technique employed
for these experiments was the same as

employed by Phelps. Two dilutions were
made as a rule on one and the same
sewage. A dilution of one part of sewage
to eight and ten parts of water from Lake
Michigan has given satisfactory results.

The time of incubation was 24 hours, and
the temperature of incubation employed,

legrees C. The sewage was mixed
with the lake water in a glass cylinder by
a specially devised stirring apparatus, to

insure the least possible aeration. A por-

tion of the same sewage was also filtered

through a single layer of Swedish filter

paper, which removed all suspended mat-
ter and pseudo colloids. The same dilu-

tions were made as with crude sewage
and the initial dissolved oxygen deter-

mined just as in the crude sewage mix-
tures. The same dilutions were also

made on another portion of the sewage
after the suspended matter had been al-

lowed to settle for four hours. Citrate of

magnesia bottles, with patent stoppers,

obtainable ;ii any drug store, have proven
very efficient for these incubation experi-
ments. They do not permit air to enter,

as do some of the bottles provided with
ground stoppers.

All the results obtained were calculated
on the basis of preserving 30 per cent,

residual oxygen after a 24-hour period of

contact or flow. Besides this test, other
tests were carried on, such as total sol-

ids, oxygen consumed, and organic nitro-

gen, in order to bring out the relation

of the volatile organic carbonaceous and
nitrogenous matter in solution and sus-

pension to the calculated permissible di-

lution. As mentioned previously, the
factor K in Phelps' formula has not been
found to be independent of the dilution.

Special experiments carried on with three
different dilutions on the same sewage
have clearly shown that K will decrease
with a lower dilution, and the factor C, of

course, will be found to be correspond-
ingly higher. It was further found that

the difference in K between the lower di-

lutions is greater than the difference be-

tween the two higher dilutions. As yet

the results have not demonstrated a con-

stant difference between C (the percent-

age of sewage) resulting from the various
dilutions, consequently an exponent has
not been introduced in the original for-

mula. The highest C value has been
used to compare results. Values of one
and the same dilution only are given for

a comparison of the permissible percent-

age of crude, settled and filtered sewages
in Table I. On the whole, the differences

in the factor K in the different dilutions

have not been materially different, and
are hardly large enough to interfere with
the intelligent interpretation of the re-

sults (Table I). The striking feature of

this table is the last column, indicating

the ratio of dilution or the "per cent,

permissible sewage" (C) of the filtered

sewage, as compared to the raw and set-

tled sewage. The remarkable result is

still more apparent in Table II, which
indicates the improvement in percent-

ages.

Looking over the average of the nine
experiments in Table II, we note, for in-

stance, that on removal of 63 per cent,

of the total suspended matter, or 54 per

cent, of the suspended volatile matter, the

actual improvement in the sewage from
the standpoint of a prospective nuisance
is but 31 per cent. Results similar to

this have been obtained by C. B. Hoover.
The sewages with the low suspended mat-
ter (experiments 1 and 9) have the low
percentage improvement. One exception

is found in experiment 2, with a high
suspended matter and a low improvement
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from a dilution standpoint Now, when
we turn to the results obtained by nitra-

tion we will note in Table II that the re-

moval of only 37 per cent, of suspended
matter, or 46 per cent, volatile suspended
matter additional to sedimentation has
shown an Improvement of 143 per cent.
for dilution purposes, or nearly five times
the Improvement gained by merely set-

tling the sewage. Similar is the case
with the carbonaceous matter as ex-

pressed in "oxygen consumed." A reduc-
tion of 30 per rout, of "oxygen consumed"
is equivalent to an improvement of 31
per cent, in dilution, while an additional
removal of 16 per cent, in "oxygen con-
sumed" gives an actual additional im-
provement of 112 per cent.

A thorough study of these two tables

tion to tb" percentage of volatile matter
removed. This permits of only one con-
clusion: that is, on a domestic sewage
from a large area the finely divided, slow-
ly settling suspended matter and pseudo
colloidal matter not capable of settling
make up the greater part of the putresci-
bility, due to the suspended and colloidal

matte*. This fact has been recognized
before. Spillner states that the organic
sulphur compounds in sewages which af-

ford the material for the development of

hydrogen sulphide are found in much
smaller quantity in the suspended mat-
ter capable of settling than in the dis-

solved colloidal and finely suspended mat-
ter which has been removed by filtration

in these experiments.
In the present state of the science of

TABLE II.

Suspended Matter Per Cent, of

Additional Volatile Per Cent. Per Cent.
Per Cent. per Matter Reduc- Improve
Removed Cent. Re- Left in tion of ment in Per-

by moved by Solution Oxygen missible
Settling. Filtration. After. Consumed. Sewage.
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2 . G6 56 34 44 78 60 41 62 5 179
3 62 49 38 51 86 71 17 33 19 164
4 . 68 66 32 34 76 65 11 38 111 262
5 . 61 56 39 44 81 67 37 50 46 136
6 71 65 29 35 76 63 45 55 119 353
7 . 65 53 35 47 80 63 29 44 80 343
8 . 68 53 32 47 82 66 31 53 81 192
9 33 15 67 85 97 81 7 11 8 68

Average 63 54 37 46 82 68 30 46 31 143

will clearly bring out the fact that the
removal of suspended matter capable of
settling in settling tanks constitutes an
improvement from the dilution stand-
point much less than the percentage of
suspended matter removed. Since we
have to consider the improvement of any
sewage or effluent from the standpoint of
the degree of dilution required rather
than from the standpoint of the reduc-
tion of any chemical constituents (as
shown by analysis), the improvement
made by settling consists mainly in the
improvement of the physical character of
the liquid by the removal of material
which may cause deposits, and incidental-
ly some improvement in the stability.

However, the removal of an additional
small quantity of suspended matter not
capable of settling, by simple filtration

will improve the liquid far out of propor-

sewage disposal we aim to destroy the
finely suspended matters by oxidation.
However, most of the sewage is dis-

charged to-day either in a raw or settled

state. If a device can be worked out to
take care of the finely divided non-set-
tling suspended matters without resort-

ing to biologic treatment, a degree of pur-
ification may possibly be attained inter-

mediate between settling and biological

treatment, which in many cases may be
sufficient to avoid the expense of the more
thorough biological treatment.

In conclusion, the writer wishes to ex-

press his thanks to Prof. E. B. Phelps, of

Boston, and to Mr. Langdon Pearse, en-

gineer in charge of sewage disposal ex-

periments in Chicago, for valuable sug-
gestions, and, further, to Messrs. H. B.
Hommon and F. Bachmann for their con-

scientious analytical work.



Methods and Results of Sewer Flushing.

THE U86 Of additional water at the
times of low natural Mow to aid
in carrying off those materials

which are deposited in the bottom of the
• is. thie either to the low velocity or

flat gradient of the Bewer, has been prac-
ticed for a number of years. Few Bew-

Stems at the present time are
constructed without the use of some
Bushing device at dead ends, or at those
points along the line of the sewer where
it is found necessary to reinforce the
scouring action of the natural flow of the
sewage upon the carrier. The action of
this flushing device might be compared
to the use of a booster engine to assist
heavily-loaded trains over a steep grade;
the grade in this case, however, being
either the flatness of the sewer line or
the frictional retardation of the pipe or
channel.
Textbooks have stated a number of

depth of water due to the flushing
stream. In nearly every instance the
observations were taken on a sufficient
length of sewer to show a reduction in

velocity to two feet a second, and in

some cases to a greater distance. The
effect, of the flushing stream was stated
to be valuable to distances varying from
1,300 to 2,500 feet with discharges of
flushing water less than 500 gallons, and
the distances increase to 3,500 feet for

12 to 18-inch sewers and 2,268 to 8,287
gallons discharge.
There is now under preparation a book

on sewer flushing, prepared by Merrltt
& Co., Camden, N. J., which embodies a
very clear explanation of the purpose of
sewer flushing, some general data col-

lected from various sources on the action
of flushing water in sewers, as regards
the amounts needed and the effective
distance of its operation and its cost.
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TIME SCALE IN MINUTES.
Results of Experiments on Green Street Sewer, Ithaca, N. Y. H. N. Ogden, Trans, A. S. C. E.

fixed rules, whereby the need for flush

tanks may be established. Some further
data have been furnished by articles con-
tributed to the engineering press. These
latter have been in the nature of observa-
tions made upon flush tanks under actual

ice conditions, and have been de-
scribed at various times. The data ob-
tained have been along the lines of the
velocity and effective length of the wave
produced by the action of different vol-

umes of flushing water discharged into
sewers laid on various gradients.
Among the first data of this nature

which were published were a series of
diagrams prepared by S. H. Adams, a
London engineer, and reviewed in Mtxn -

rPAl Engineering, vol. xiii, page 170.
These diagrams gave the length of sewer
on which observations were taken, the
velocities in feet per second, the depth of
the ordinary flow of the sewage, and the

That portion of the book devoted to
the amount of flushing water and the
effectiveness of the flushing wave con-
tains the results of experiments made in

Ithaca, X. Y., and published in Transac-
tions A. S. C. E., vol. xl, and the subse-
quent discussions. These experiments
were made by H. N. Ogden, who in 1898
made inquiry among engineers of cities

between 10,000 and 60,000 population,
which had sanitary sewer systems, and
presented the data obtained from his
own experiments, together with the an-
swers which he obtained in reply to his
inquiries.

In reply to a question by Mr. Ogden
regarding the relation between the mini-
mum amount of water required for effec-

tive flushing and the grade of the sewer,
there were only six answers received. Of
these, two held that no difference should
be made, three thought that less water
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could be used on the steeper grades and
one who had studied the matter in rela-

tion to sewerage systems under his care
stated that one flush daily on a 2 per
cent, grade was as effective as two
flushes daily on a 0.5 per cent, grade, the
quantity of flushing water in each case
being 300 gallons.

.Mr. Ogden submitted a number of pro-
files showing the depths and computed
velocities of the flush waves at varying
distances from the point of admission of

the flushing water, and also a graph
showing the depth of the flush wave at
various manholes where observations
were made, with the time scale in min-
utes as the ordinate of the curves. These
curves and profiles were further ampli-
fied by computations of J. H. Fuertes
and Rudolph Hering.

In commenting on the Ithaca experi-

about seven minutes, but for this length
of time has extended only about. 300 ta-u
"This diagram clearly shows the well-

known fact, that the greatest benefll
from flushing is obtained by maintain-
ing the cleansing velocity as long in
time and as far in distance as possible.
It. is, therefore, desirable to determine
for each case approximately the quantity
of water needed to obtain a required
and definite result in a sewer of a given
size or slope, and the author's work ma-
terially facilitates this determination for
the cases which he has covered."
Andrew Rosewater, formerly City En-

gineer of Omaha, Neb., made some ex-

periments on 8 and 10-inch sewers, the
results of which were given in Munici-
pal Engineering, volume xiv, p. 217. As
shown by his observations, there is a
marked acceleration in the velocity of

5* PROFILE OF PART OF GREEN ST SEWER. ITHACA. NY..
SHOWING FORM AND POSITION OF FLUSHING WAVE AT STATED TIMES.

VOLUME OF WATER DISCHARGED = <-Q CUBIC FEET.
DATA GIVEN BY H.N. OGDEN, AND RE-ARRANGED BY JAMES H. FUERTES.

|
O MEAN VELOCITIES DUE TO MAX. DEPTHS OF FLOW WERE CALCULATED BY KUTTER FORMULA, (« =0.01 3.)
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ments, as described by Mr. Ogden, Mr.
Hering says:
"The Ithaca data show how the ve-

locity gradually decreases with the dis-

tance, and show the distances and depths
of flow up to which the necessary
cleansing velocity is maintained. They
also show by figures how long such ve-

locities continue. These velocities are
not measured, but merely computed.
They would, therefore, be somewhat dif-

ferent in practice, but how much is not
yet known. As an example, when the
flush wave is highest, a velocity of more
than 2 feet per second is maintained for

only one minute, and it extends less than
500 feet; when the water flows two-
thirds this height, the velocity has con-
tinued for over fire minutes, and for this

length of time it extends only about 400
feet; and when the water flows at one-
third its greatest height, a velocity of
over 2 feet per second has continued for

the flushing water in 8-inch sewers laid

on a gradient greater than 1.4 per cent,
and that in sewers laid on a less steep
gradient, opportunity is given for the lat-

ter portion of the flushing charge to

catch up with the first portion, so that
the sewer is more nearly filled. This does
not, however, mean that a flushing

charge of less quantity is recommended
for a sewer laid on a steeper gradient,
for though in the case of the more flat

sewer, the latter portion of the discharge
will reinforce that which has gone be-

fore, yet a greater quantity will be re-

quired in the case of the flat sewer to

give the necessary velocity to carry
along the heavier particles in the sew-
age.
The following points are given in the

Merritt book to summarize the data
which they give:

(1) Except on steep grades, the flush-

ing water discharged into the sewer runs
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full bore for only a comparatively short

distance, practically the entire Bushing
effect being Becured by the normal grav-

ity flow of the combined Bewage and
flushing water.

(2) The greater the grade of the
sewer, the less the volume of water to

procure effective flushing of a given
length of sewer.

Comparison of Cincinnati Pavements.

THK Bureau of Municipal Research
of Cincinnati has issued a report

dealing with the selection of pave-
ments. This report, which was prepared
by James E. Barlow, engineer of the bu-
reau, gives a careful analysis of the pav-

ing question in Cincinnati and outlines a
system of cost records and historical data
which will prove of great value in deter-

mining the kinds of pavement to be
adopted in the future. The portion of the
report which deals with the question of

economy in paving construction presents
an exceptionally thorough discussion of

the method of comparing paving ma-
terials as regards their ultimate cost.

In the following abstract of this por-

tion of the report it should be remem-
bered that the actual figures of the com-
parison in prices are influenced by the
proximity of Cincinnati to the center of

the paving brick industry, which makes
brick pavement lower in first cost, and
also that the limestone which is found in

that locality is comparatively soft and
traffic conditions are such that a longer
life for the macadam pavements might be
observed under different conditions. The
method of arriving at the comparative
economies, however, warrants only favor-

able criticism.

The most economical pavement is

taken to be that which will show the
lowest average cost per year during its

entire life. This annual cost is defined
as that amount of money which, if ap-

plied annually, will keep the street under
consideration perpetually paved and re-

paired; and is compared to an annual
rental such as would be required should
a public service company construct and
maintain the pavement and charge such
a rental for its use. In such an event,

however, an additional charge for profit

for the corporation would be charged.
The average annual cost is composed

of three principal factors:

1. Average annual cost of repairs.

2. Interest on the cost of the pave-
ment.

3. Annual charge on account of sink-
ing fund; i. e.

?
a fund set aside and in-

vested each year such that the pavement,
when worn out, will have been completely
paid for.

In order to apply this principle to the
selection of a pavement for a given street,

certain exact data are necessary, such as
the durability and cost of repairs of each
kind of pavement under various condi-

tions, especially those of traffic. As a
matter of fact, the information of this

character which is available in most
cities is meager and fragmentary, due to

the long period necessary for such an ex-

tended investigation and the lack of con-

tinuity of records through changing ad-

ministrations.
To determine the annual interest

charge, the first cost of the various kinds
of pavements must of course be known.
A study of public records shows that the
price per square yard in Cincinnati for

the past four years for the various kinds
of pavements has been approximately as

follows:

Approx.
Kind of Pavement. Min. Max. Average

Granite $3.25 $4.69 $3.70
Wood block 2.60 3.93 3.45
Bitulithic 2.14 3.22 2.65
Asphalt 1.81 2.62 2.30
Brick 1.86 2.50 2.25
Granitoid 1.54 2.50 2.10
Macadam 66 1.30 .95

Bowlder 1.50 2.15 1.75

The above prices include: (a) Exca-
vation equal to the total thickness of the
pavement; (b) all consolidation of sub-

grade; (c) a six-inch concrete founda-
tion, and (d) furnishing and laying the

surfacing complete above the foundation.

The macadam is 12 inches thick and has
no concrete foundation; the bowlder like-

wise has no concrete foundation. Inas-

much as a good Portland cement concrete
foundation should outwear several sur-

facings, it will be necessary for the deter-

mination of the replacement fund to sep-

arate the cost of the foundation from
that of the surfacing. One dollar per

square yard may be taken as a reason-

able average price, including work and
materials, for the concrete foundation;
subtract this figure from the amounts
above given and the difference will repre-

sent the average cost of the surfacings.

Upon these costs the interest is calcu-

lated, the rate assumed being 4 per cent.

The average cost of repairs for indi-

vidual pavements during their life is



COMPARISON OF CINCINNATI PAVEMKNTS 459

stated to be not available in Cincinnati.
However, the gross amount of money ex-

pended annually for several years past
on each kind of pavement is given. From
this and such available records of the

amount of each kind of pavement In

a "figure is obtained for the average cost
of local repairs per square yard per year,
and summarized as follows:

Average Cost
Gross Expenditures for Repairs. Per sq. yd.

Kind of Pavement. 190H. 1909. 1910. Per Year
Asphalt $ 62,994.00 $ 46,000.00 $ 48,271.44 $ .073
Granite 27,995.00 30,443.00 34,213.00 .026
Brick 14,005.00 22,797.00 10,016.00 .012
Bowlder 30,640.00 31,861.04 36,347.12 .033
Macadam 258,930.40 332,511.01 328,232.34 .076

The gross expenditures in the first

three columns were taken from the an-

nual reports of the street repair depart-
ment. In order to determine the last

column, the most recent United States
Census Report was used as a basis for the
amount of each kind of pavement in use.

No allowance was made for streets under
guarantee. Particular attention is called
in the report to the high repair cost of

macadam, especially as compared with
brick.

The annual cost of repairs to a Port-
land cement concrete foundation is as-

sumed to be negligible.

In determining the annual payment on
account of the sinking fund, the two fac-

tors noted were the initial cost and the
durability or length of life. For the lat-

ter the figure desired for each kind of

surfacing represents the average length
of life under the average conditions to

which it has been subjected in Cincin-

nati. The figures given below are of

necessity not exact, but are fair approxi-
mations.

Granite 25 years
"Wood block ?

Bitulithic ?

Asphalt 15 years
Brick 15 years
Bowlder 25 years
Macadam 8 years

The life of the Portland cement con-

crete foundation is assumed to be fifty

years.
With the foregoing data as a basis, the

annual amount of money required for the
sinking fund is readily calculated by the
use of standard tables.

The following table gives a summary of

the foregoing data, on the basis of which
is worked out the continuous annual ex-

pense per square yard for keeping paved
and repaired each different kind of pave-
ment under its actual local conditions:

Underlying Data

—

Granite.

First cost of surfacing. . . . $2.70
Assumed life 25 yrs.

Average Annual Cost of
Surfacing

—

Interest at 4 per cent on
cost of surfacing 0.108

Average annual cost of re-
pairs 0.026

Annual charge for sinking
fund 0.063

Oiling or watering

Total, surfacing 0.197

Average Annual Cost of
Foundation 0.046

Total average annual cost
per sq. yd 0.243

/ood Blk.

$2.45
•>

Bit.

$1.65
?

Asphalt.

$1.30
15 yrs.

Brick.

$1.25
15 yrs.

Bowlder.

$1.75
2 5 yrs.

Macad.
$0.95

8 yrs.

0.098 0.066 0.052 0.050 0.07 0.038

? •> 0.073 0.012 0.033 0.076

•> 9 0.063 0.060 0.041 0.100

0.046 0.046

0.234 0.168 0.144 0.25 4

From the application of this annual ex-

pense method it is seen that the respect-

ive costs of granite, asphalt and mac-
adam, under the actual conditions under
which each has been used in Cincinnati,
are not far apart, while brick is consid-
erably lower. Bowlder is disregarded, be-

ing considered obsolete for general use.

Lack of data on life and repairs makes
figures for wood block and bitulithic un-

certain, the latter having been first laid

only about ten years ago.

Perhaps the most significant facts

brought out by the above table are the

relatively high cost of macadam and the

relatively low cost of brick, the macadam
costing nearly 50 per cent, in excess of

brick. In comparing the above annual
costs, the fact must not be lost sight of

that the different classes of pavement are
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ted to the same
traffic conditions; that is. macadam is

iiseii normally on streets of lighl traffic,

ami about the same as granite,
which is used on the heaviest traffic

! [em •. it the macadam were re-

• i with a more permanent pavement,

its comparative costliness would be more
marked than shown above.
The following table, which is taken

From the last available report of the
United States Bureau of the Census, gives
B comparison of the various pavements in

the principal cities of Ohio:

TOTAI PAVBO AKKA IN SCJl'ARE YARDS-1507.
Cincinnati.

k 1,184,761
Wood Block
I :rick 1,1(

Asphalt Block. . . 71l\>;^
Bowlder 1.002.125

idam i." -

no is M.H adam
• i

.'<,.::<>

- l :: 7.:: 7-

Cleveland.

1,932, l^"
r.'.sss

J. :<::. ::j^

103,040

2*4,324

13.728

Toledo.
I.:..: 15
us.:.t;:;

1,695,498
154,987
15.090

:: L933

Columbus.

198.516

i,Voo',542
194.729
50,450

1 15,150
2,151

The relative proportions of the several
incuts used in each city are seen

more readily from the following table:

PERCENTAGE OP EACH KIM' OF PAVE-
MENT TO TOTAL PAVED AKKA—1907.

Cincin- Cleve- Colum-
nati. land. Toledo. bus.

• k ... 14.1" 36.4 14.o 7.4

Wood Block ".4 4.2 ....
Brick 14.0 ."-".l 56.8 67.0

• or As-
phalt Block... 8.8 7.." 15.0 18.4

Bowlder 12.0 1.6 1.8
lam 4s. t n.4 8.3 5.4

Bituminous
Macadam 0.2 1.2

• ".ravel 11
All others 1.7

These area figures, it is stated, may not
be strictly accurate, but they are the best
records available. The table shows that
Cincinnati has overwhelmingly favored
macadam, one of the most expensive
pavements, and has failed fully to utilize

brick, one of the cheapest; while in the
other cities the reverse is true.

In the larger cities of Ohio brick now

constitutes from 80 per cent, to 90 per
cent, of the total area paved annually,
while in the smaller cities of the State it

is practically the only pavement of a per-
manent nature used.
The local tendency in the use of pave-

ments in the last few years is shown by
the following tables:

PERCENTAGE < >F EACH KIND OF PAVE-
MENT CONTRACTED FOR, 1908

TO AUGUST, 1911.

Granite 39.7 per cent.
W 1 Block 24.7 per cent.
Bltulithic 3.2 per cer.t.

Asphalt 4 per cent.
Brick 14.5 per cent.
Granitoid percent.
Macadam 12.5 per cent.
Bowlder 1.4 per cent.

While recent paving work has included
a smaller proportion of macadam than
formerly, the use of expensive pavements
is still observable. The statement is

made that brick pavements should not be
judged by most of those laid in Cincin-

nati, which are of poor quality.
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Engineering Publishing Company.—
Municipal Economy and Efficiency.

ENGINEERING PUBLISHING COM-
PANY.

It will be noted that this number of

Municipal Engineering is published by

the Engineering Publishing Company.
The change in publisher, while indicat-

ing a change in ownership, does not

mean a complete change in management.

The officers of the new company have

all been connected for some time with

the publication in the capacities of de-

partment heads, not having full author-

ity in directing, of course, the policies

of the publication. It is but fair to state

that the officers of the new company
now have full opportunity to put into

execution plans that they have long

cherished as department heads of the

old company, which will make Munici-

pal Engineering a constantly improving

source of authoritative information for

its readers.

The magazine was started in 1890

under the title Paving and Municipal En-

gineering, by William Fortune, as a di-

rect outgrowth of "his work as secretary

of the Indianapolis Commercial Club,

with himself as editor, and William C.

Bobbs, now the head of the Bobbs-Mer-

rill Company, as business manager. The
first three volumes, covering two and
one-half years, were 9x12 inches in size

and had a subscription price of $1.00 a

year.

In January, 1893, the page was
changed to the usual magazine size, the

number of pages was largely increased,

the subscription price was increased,

and the title page first bore the name
of Municipal Engineering Company as

publisher. For nearly all of the time

since that date, William Fortune has

been the principal stockholder and man-
ager of the business. Until 1901, he was

also the editor. A department of "Let-

ters for the People" was opened in the

fourth volume, which was the forerun-

ner of the present department, "From

Workers in the Field." The "Question

Department" was opened in July, 1895,

with J. W. Howard, C. E., in charge, and

was at first devoted to paving problems

only. The present editor, Charles Car-

roll Brown, was put in charge of the

department as regards other problems

in July, 1896. Mr. Brown began "Edito-

rial Comment" in August, 1896. Since

1901 he has been the editor-in-chief.

The development of the magazine has

been no less rapid in the twentieth cen-

tury than it was in the last decade of

the nineteenth, and it has been neces-

sary to increase the business depart-

ment, first, by the addition of Russell

Fortune, and then, of C. Stanley Sale,

who have devoted themselves to the sub-

scription and advertising departments,

with ever-increasing duties in the man-

agement of the business, owing to the

fact that the founder of the magazine

has been drawn into other fields of

work, which have demanded increasing-

attention from him.

The present time has seemed to be

opportune for the transfer of the own-

ership of the property to those who are

so intimately connected with its history,

its progress, its purposes, its successes

and its projects for the future. The re-

sult is that the Engineering Publishing

Company has purchased the property of

Municipal Engineering Company, and the

magazine and the business connected

with it will be conducted by a board of

directors composed of Russell Fortune,

as president; Charles Carroll Brown, as

vice-president and treasurer, and C.

Stanley Sale, as secretary and manager.
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Although the past successes of the

nine have heen marked and un-

usual iu some respects, the new owners

are confident of their ability to exceed

those achievements. Both subscribers

and advertisers will reap the benefit of

the new enthusiasm which results from

the greater responsibilities which they

!>efore them.

Some of the improvements in contem-

plation will be ready for the new volume,

which begins with the July number, and

others will be announced in early num-

bers as they are finally developed

through the careful consideration and

discussion to which they are now sub-

jected. The new organization takes this

opportunity of expressing its apprecia-

tion of the good will and hearty support

of the readers of Municipal Engineer-

ing in the past, with full knowledge of

the value of such support in promoting

the growth of the publication, and to as-

sure its patrons that its one great pur-

pose is to make and publish the best

and most reliable publication of its

kind in the world.

MUNICIPAL ECONOMY AND EFFI-

CIENCY.

The New York Bureau of Municipal

Research, an organization supported by

private funds, has been in operation

about seven years. The Chicago Bureau

of Public Efficiency, also supported by

private subscriptions, was established

with the aid of men trained by the New
York Bureau. St. Louis has recently es-

tablished such a bureau. Cincinnati,

Philadelphia, Memphis and other cities

have more or less permanent and effi-

cient organizations of the same sort.

Milwaukee is unique in having a Bureau

of Economy and Efficiency, which has

been supported by appropriations of

various sorts made by the city govern-

ment or by city departments. Prof. John

R. Commons, one of its directors, has

written a report of its first eighteen

months' work, which is published in its

Bulletin No. 19.

From all these efforts to increase the

efficiency of our municipal governments

one could, by careful study, make a fairly

definite statement of the difficulties in

the way, first, of showing clearly and
without bias the existing inefficiencies

and the reasons therefor; second, of se-

cnring full and consistent records of the

operations of departments; third, of mak-
ing plans for extracting the maximum of

efficiency out of the departments; fourth,

of securing laws modifying the organiza-

tion of departments or of whole systems

in case the maximum of efficiency cannot

be attained under existing laws; fifth, of

sustaining the bureau of efficiency perma-

nently as perhaps the only method of

keeping municipal officials up to the full

performance of their duties, whether

they have long or short tenure of office.

All of these difficulties are in the way
of the utmost efficiency of the Bureau of

Economy and Efficiency itself and some
bureaus have failed entirely or are lead-

ing a more or less sedentary life as a

consequence of finding one or more of

these difficulties at least temporarily in-

surmountable. Thus one city finds it dif-

ficult to secure subscriptions enough to

keep the bureau active, another finds its

workers efficient in detail, but without

the breadth of view necessary to produce

the best results possible, another cannot

find the expert guidance necessary, an-

other finds a prejudice against criticism

from outside sources which prevents the

employment of experts from other cities

and reduces the work of the bureau to a

rather inefficient attention to minor mat-

ters, and the only bureau supported by

city funds found it necessary to secure

those funds in many different ways and

to eke them out by all sorts of combina-

tions with other organizations and with

state officials and employes, that the ex-

penditures might come within the meager

funds available and at the same time se-

cure valuable results. It will undoubt-

edly be difficult to maintain continuity

under such conditions, especially in view

of frequent changes in administrations

and of the effect of political conditions

upon the city council, which is the appro-

priating power.

Some of these difficulties are fairly well

stated in Professor Commons's report,

others are hinted and others remain to be

inferred.
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Thus far no bureau in any city has had

time, force or opportunity to put into op-

eration any complete system in any de-

partment. There are differences in char-

acter and efficiency of work, but the Mil-

waukee bureau may be considered as in

some ways typical of those in operation,

although it has the advantages and some

of the disadvantages pertinent to its mu-
nicipal support.

The first estimates of probable cost of

the bureau were some $50,000 a year, but

the work was started with an appropria-

tion of $5,000, followed later by appro-

priations of about $10,500 for special use

in the water and health departments,

$18,000 for the general work of the bu-

reau in 1911 and $12,000 for its work in

1912.

The water department appropriations

were expended in making a survey of

water waste and electrolysis, which will

be of value in devising methods of pre-

venting the 23 per cent, of waste which is

estimated from the results of the study

of a small section of the city; and in re-

organizing the business department, un-

der the advice and approval of the State

Public Service Commission, and install-

ing a system of water accounts which

was one of the results of this reorganiza-

tion. No definite estimate of the finan-

cial results of this work can be made
until the work indicated to be necessary

has been undertaken and carried forward

for some time, but the saving to the city

in cash can easily amount to tens of thou-

sands of dollars a year, and the quality

and efficiency of the service is already

improved greatly.

The investigation of the refuse incin-

erator, an abstract of the report upon

which has already been published in

Municipal Engineering, resulted in an

improvement in the collection service

and a saving of $10,000 a year, and the

installation of some new machinery in

the plant will increase materially the

profits which may be derived from its

operation.

The investigation of the bureau of sew-

ers has resulted in a new system of op-

eration by which better work is possible

and the cost of operation can be definitely

ascertained in such manner that econo-

mies can be instituted in the future. The
lack of cost data in the past makes it dif-

ficult to make an estimate of the saving

in this department. The same is true of

the street sprinkling, flushing and oiling,

sidewalk repair and street construction

departments.

The new system in house drain and

plumbing inspection has already shown
a saving of $G,000 a year, and a consoli-

dation of the construction and main-

tenance of the police and fire alarm tele-

graphs has saved $5,620 a year.

Seven other departments have been put

under investigation and are developing

improved systems of operation and record

which will show similar savings if car-

ried through.

Not all of the investigations have re-

sulted in savings. The first intention

seems to have been to improve the effi-

ciency of a department by improving the

service, and in nearly every case this has

resulted in a decrease in expense or an
increase in revenue as an accompaniment

to the better service. In the health de-

partment, however, there has been a ma-

terial increase in expense. The social

survey of the city showed that many
things were necessary to the sanitary

welfare of the city which had heretofore

been neglected. The work in prevention

of tuberculosis, and in caring for chil-

dren, in controlling contagious diseases,

in sanitary inspections and abatement of

nuisances requires much increase in force

and expense, aggregating about $33,000.

The net result so far seems to be a

promise of increased efficiency in all de-

partments investigated and a net saving

to the city which can be increased by

further study and application of the same

principles used in the work so far done.

The bureau recognizes its temporary

character, there being no assurance, un-

der the change of administration which

has just taken place, that it will be con-

tinued when its appropriation for the cur-

rent year is expended. The report there-

fore makes suggestions of methods of se-

curing a measure of permanence in the

work it is doing and of continuing it in

the line of keeping the departments up

to the standards of efficiency which have

been set and of elevating them.
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The Idea underlying the -

made seems to be to keep the bureau as

nearly Independent of the municipal

eminent as possible. Thus the Munici-

pal i. Department, which can do

much in the way of Investigation and

comparison with other citiee and In prep-

aration and recommendation of ordi-

nances and plans of operation, has been

transferred to the public libra r;. control,

its office in the city hall being operated

I branch library. This department

serve as the custodian of records and

can publish the results in bulletins for

genera] circulation.

Another BUggestion is that one of the

3, the Railroad or the State

Tax Commission, take charge of the

work. The Railroad Commission al-

bas control over the accounting and
some supervision over the operation of

! works as a public utility. If

the city asks and pays the expenses the

Tax Commission can take similar

charge of all the other city departments.

Their supervision, under present laws, is

limited to audit and inspection of work
already done and does not include inves-

ion and formulation of plans for im-

provement of methods.

The uncertainty regarding the action of

city bureaus of efficiency is suggested by

the statement that the New York Depart-

ment of Commissioners of Accounts,

which is responsible only to the mayor,

was a handicap to civic progress until it

was reorganized in 1909. since which time
it has taken over much of the work of

the private Bureau of Municipal Re-

Ch. That it should be reorganized

depended entirely upon the mayor, and

that it was reorganised doubtless de-

pended to a large extenl upon the fact

thai the Bureau of .Municipal Rt search

was doing much work which the depart-

ment should properly have done upon its

own initiative or that of the mayor,

There seems to be no safeguard against

a relapse in case a future mayor does not

desire to continue the work and the pri-

vate bureau ceases its efforts to keep

municipal officials up to proper standards

of efficiency. The suggestion in the re-

port that the Bureau of Economy and

Efficiency be continued under rbe aired

control of the mayor, presumably as to

funds to pay its expenses as well as to

work to be done, is coupled with the sug-

ion of a citizens' organization, sup-

ported by private subscriptions, to act as

an Independent critic of the bureau and

of the departments which it is supposed

to keep track of.

A brief reference to the City Service

Commission which has been established

recently points toward a possible com-

bination which Mould be to some extent,

and might be made almost wholly, inde-

pendent of local political conditions.

The permanency of these movements
is by no means assured as yet. Their

real necessity is evident and the number
of efficient workers is rapidly increasing.

These are important factors, and the

mass of data is increasing rapidly, so

that something worth while will be

evolved before long.



Indexes to Articles in Municipal Engineering-.

following lists of articles in Municipal
Engineering have appeared in vol. xlii

:

Garbage and Refuse Collection and Dis-

posal, p. 252.

Records in a City Engineer's Office, p. 253.

Water Purification in this number.
Construction and Operation of Septic Tanks

and Other Sewage Disposal Plants, in this

number.
*'iist of Engineering and Fees for Munici-

pal Engineering Service, in this number.

Cost of Construction and Operation of Sewage
Disposal Plant.

I am interested in knowing^ the construc-
tion cost of a plant to treat l,o00,000 gallons
of sewage per day. Would you please in-
form me through your columns the cost of
construction of some works of that capacity,
and what is the average annual cost of op-
erating expenses .per million gallons. Our
sewage will not have to be pumped.

City Engineer, , Vt.

This question is not definite enough to re-

ceive a direct answer. If a simple sedi-

mentation of the sewage is sufficient puri-

fication, the necessary tanks of the capacity
named can be built for $1,500 to $3,000, ac-

cording to local necessities and conditions as
to excavation or embankment, thickness of

walls, roof or building over tanks, etc. If

septic tank action is sufficient the cost will

be somewhat increased, according to sys-

tem adopted, royalties to be paid, etc., and
may easily be doubled or even more. If fil-

tration is required, the first cost will be
again doubled. Cost of operation increases

still more rapidly, that of the sedimentation
tank tank amounting to a few dollars for

removal of sediment once or twice a year,

and that of the last requiring much of one
man's time with occasional assistance from
laborers.

Some information can be derived from the
following articles in recent volumes of Mu-
nicipal Engineering, those regarding the
smaller cities being of direct interest in the
study of the problem in the city from which
the inquiry comes :

In vol. xlii : "Present European Practice
in Sewage Purification," p. 9 ; "Chemicals in

Septic Tanks," p. 39 ; "Tannery Wastes in

Sewage, p. 78 ; "Information About Imhoff
Tanks," p. 191 ; "Sewage Sludge Disposal,"

p. 227 ; "Residential Sewage Disposal Plants,"

p. 229; "Sewage Disposal and Pumping

Plants," p. 307 ; "The Russell Sewage Dis-

posal System," p. 347 ; "Governor Wilson
Vetoes Bill Against Sewage Disposal Plant,"

p. 403s

In vol. xli : "Disposal of Sewage and Re-
fuse," p. 289 ; "A Rotary Sieve for Sewage,"
p. 2 75 ; "Electrolytic Treatment of Sewage at

Oklahoma City," p. 460 ; "Sewage Disposal
with Respect to Offensive Odors," pp. 27, 116,

192 ; "Small Sewage Disposal Plant," p. 373 ;

"Sewage Disposal in Bowling Green," p. 149
;

"Disposal of Single House Sewage, p. 42
;

"Disintegrator for Sewage Solids." p. 373
;

"Who Supplies Chloride of Lime for Sewage
Treatment," p. 4S : "Methylene B'.ue Sewage
Tests," p. 373 ; "Electrolytic Sewage Treat-
ment Plant at Santa Monica, Cal.," p. 229.

In vol. xl : "Patents on Septic Tank," p.

2 IS ; "Sewage Disposal and Pumping Plants,"

p. 264 ; "Modern Sewage Disposal," p. 181
;

"Sewage Disposal Plans of Atlanta, Ga.," p.

1 ; "Sewage Disposal with Respect to Offen-

sive Odors," p. 395 ; "Sewage Plant at La-
Grange, 111.," p. 226 ; "Centrifugal Machine
for the Drying of Sewage Sludge," p. 62 ;

"Purification of Brewery Refuse," p. 433 ;

Review of Maxwell and Brown's "Encyclo-
pedia of Municipal and Sanitary Engineer-
ing," p. 365 ; "The Electrolytic Sewage Treat-
ment Plant at Santa Monica, Cal," p. 229.

In vol. xxxix : "Sewage Purification by
Irrigation," p. 38 ; "Covers for Septic Tanks,"
p. 39 ; "Effect of Sewage and Sewage Gases
on Portland Cement Concrete," p. 41 ; "Wish
to Utilize Denver Sewage," p. 54 ; "Purifica-

tion of Dye Water," p. 88 ; "Use of Sewage
for Irrigation at Fresno, Cal.," p. 117 ; Re-
view of Raynes's "Domestic Sanitary Engi-

neering and Plumbing," p. 148 ; Review of

Moore and Silcock's "Sanitary Engineering,"

p. 229 ; "Cameron Septic Tank Patents," p.

23S ; "Books on Sewage and Sewage Dis-

posal," pp. 291, 391 ; "Treatment of Brewery
Wastes," p. 292 ; "The Present Use of the

Septic Tank," p. 349 ; "Books and Patents on
the Septic Tank," p. 390 ; "Eastern Installa-

tion of Septic Tanks and Contact Beds," p.

470 ; "Prevention of Odor From Septic Tank
Effluent," p. 47 0.

In vol. xxxviii : "Cost of Septic Tank," p.

40 ; "The Character of Stream Pollution as

Affecting by Purification Plant Design," p.

99 ; "New British Sewage Disposal Works,"
p. 177 ; "Information About Cameron Patents
on Sewage Purification Processes," p. 192 ;

"Sewage Purification for the City of Dres-
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ii t ii. Germany," p. 848; "Sewage Purification

and Stream Pollution in Ohio.'' p. 276 ; "Sew-
Purlflcation for New Fork City," p. 876;

"Information About Sewage Disposal," p.

346 ; "Effect of Sewage and Sewage Gases
mi Concrete," p. 390.

In vol. xxxvii : "The Sludge Disposal Prob-

lem in Sewage Purification," p. 19 ; "Meth-

ods of Disposing of Sewage Sludge," p. 40 ;

"Status of Sewage Disposal in America," p.

80; "Agriculture on a Sewage Filter," p. 105;

of Sewage Pollution on Stream, Cost

of Disposal Plant." i>. 106 ; "Sewage Dis-

posal Plants and Stream Pollution," p. 119;

"The Cesspool and Its Dangers," p. 240 ; "In-

formation About the Septic Tank," p. 253;

"Books oi Disposal,'! I
1 - 26S ; "Re-

port on Sewage Disposal for Trenton, N. J.,"

p. 267; Review of Dunbar's "Principles of

ige Treatment," p. 269; Review of Ger-

hard's "Sanitation of Public Buildings," p.

270; Review of Scoble's "Land Treatment of

. ~'e," p. 270 ; Review of Starbuck's "Mod-

ern Plumbing Illustrated," p. 340 ; "Disin-

fection of Sewage and Sewage Effluents," p.

365 ; "Sewage Purification in Washington,"

p. 410.

In VOL xxx\ i : "Information About Septic

Tanks and Well Boring," p. 110; Review of

Venable's "Methods and Devices for Bacterial

Treatment of Sewage," p. 123; "Sewage
Purification by Sedimentation," p. 173 ;

"Best Method of Purifying Sewage," p. 238 ;

"Information About Septic Tanks and Sedi-

mentation of Sewage," p. 241 ; "Patents on

Tanks," p. 243; "Condemnation of

Public Property for Sewage Disposal Plant,"

'Growth of the Sewage Disposal

Idea," p. 290 ; "Proposed Sewage Purification

Process in Orange, N. J.," p. 325; "Methods
of Sewage Disposal," p. 362.

In vol. xxxv : "Electric Purification of

Sewage," p. 40 ; Review of Merriman's "Ele-

ments of Sanitary Engineering," p. 48 ;

"House Sewage Disposal," p. 116 ; "Sewage
Disposal in Columbus, O.," p. 211; "Methods
of Sewage Disposal," p. 240; "State Control

of Sewage Disposal," p. 242 ; "How to Build

Residential Sewage Disposal Plant," p. 244
;

"Books on Sewage Disposal," p. 245 : "Sep-

tic Tank Patents," p. 288 ; "The Septic Tank
Patent Litigation," p. 311 ; "Residential Sep-

tic Tanks," p. 316 ; "Purification of Chica-

go's Sewage Recomended." p. -2 4 ; Review of

Barwise's "The Purification of Sewage," p.

325.

In vol. xxxiv : "Septic Tank for Creamery
Waste," p. 30 ; "Regulation of Stream Pol-

lution and Water Purification, p. 92 ; "Sep-

tic Tank Patents Sustained," p. 94 ; "State

Control of Sewerage and Water Supply in

Pennsylvania," p. 106 ; "Patents on Sewage
Purification Process Susta:ned," p. 107 ; Re-
view of Vernon-Harcourt's "Sanitary Engi-
neering with Respect to Water Supply and

•JTe Disposal," p. 10S ; "The Law Regard-
ing the Pollution of Streams," p. 228 ; "Resi-

dential Septic Tanks," p. 230 ; "Storage Time
of Sewage in Septic Tank," p. 236 ; "Effi-

ciency of Sewage Disposal Plants in New
York City," p. 242; "State and National Con-
trol of Stream Pollution," p. 243; "The Sep-

tic Tank Patent Question," p. 303 ; "A Strong

Sanitary Law," p. 354.

In vol. xxxiii : "State Sewerage Board Ad-
vocated for Ohio," p. 44; "Effect of Chicago
Sewage on Mississippi River," p. 44 ; "Some
Relations of Stream Pollution and Water
Purification," pp, 151, 231 ; "Sewage Dis-

posal by Biological Process," p. 173 ; "Books
for Engineers," p. 175 ; "Books on Sewage
Disposal," p. 249 ; "Sewage Disposal for

Rural Residences and Villages," p. 249;
"Books on Septic Tank," "Sewer Cleaning
Machinery," p. 249 ; "New Jersey Municipal-
ities Move Slowly in Matter of Stream Pol-

lution," p. 261 ; "For and Against Chicago
Drainage Board Plans," p. 262 ; "Rochester
Proposes to Discharge Sewage Into Lake
Ontario," p. 262 ; "Progress in Sewage Dis-

posal," p. 312 ; "Sewage Disposal Plant at

Kew Beach, Toronto, Ont," p. 315 ; "Septic

Tank Construction," p. 339"; "Sewage Dis-

posal for Institutions and Small Communi-
ties," p. 379.

In vol. xxxii : "Septic Tank for Chautau-
qua Grounds," p. 17 ; "Explosion of Saratoga
Septic Tank," p. 42 ; "Cities Using Septic

Tanks," p. 95 ; "Mt. Vernon, N. Y., Must In-

stall Sewage Purification Plant," p. 193 ; "The
Septic Tank Suit," p. 268; "Small Septic

Tank and Filter," p. 395.

In vol. xxxi : "Disposal of Creamery
Waste," p. 20; "Septic Treatment of Sew-
age," p. 20 ; "Sewage Purification Recom-
mended for Baltimore," p. 47 ; "The Sewage
Disposal Plant at Downers Grove, 111.," p.

48 ; "The Origin of the Septic Tank," p. 178 ;

"Disposal of Dye and Wool Finishing

Waste," p. 204 ; "Report on Sewage Disposal

for Paterson, N. J.," p. 211 ; "The Sewerage
of Baltimore," p. 2G0 ; "Articles on Septic

Tanks and Sewage Filters," with long list

of previous articles, p. 280 ; "Sewage Dis-

posal," p. 439 ; "Advance in Sewage Purifi-

cation," p. 439 ; "Legislation Regarding
Stream Pollution," p. 444 ; "Report on Sew-
age Disposal for Toronto," p. 454 ; "Books on

Design of Septic Tanks," p. 454.

In vol. xxx : "The Tankage of Sewage,"
p. 36 ; ; "Information About Septic Tank," p.

206 ; "Septic Tanks for Regina, Canada," p.

214 ; "Sewage and Dye Waste Disposal," p.

276 ; "Sewage Disposal in Septic Tanks," p.

Review of Baker's "Sewerage and Sew-
age Purification," p. 378.

The books mentioned in the above list as

having been reviewed are the latest on the

subject and nearly all of the valuable books

are included in the list.

Who Can Prevent Pollution of Ohio River

By City Sewage?

The city of Henderson, Ky., is considering
the adoption of some plan for a system of
sewers ; but, while the town lies on the
Ohio river, its topography is such that it is

impracticable to carry the sewage directly
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into the river by gravity, without a prohibi-
tive expense.

This being the case, the common council
lias been considering the alternative of pump-
ing the sewage into the river, or else putting
in some system of treatment and discharging
it into a creek where most of it is now dis-
charged.

In this connection, I wish to ask you a
few questions.
What legislation has been adopted, or is

being contemplated, if any, by the state of
Indiana in regard to the discharge of sew-
age into the Ohio river?
What legislation, if any, has been adopted,

or is being contemplated, by the states of
Ohio and Illinois in regard to the discharge
of sewage into that river?

If no such legislation has been adopted, or
is being contemplated, by any of the states
named, what time will elapse, in your judg-
ment, before some such legislation is
adopted?

R. W. Ball, City Engineer,
Henderson, Ky.

The states of Ohio and Indiana have made
careful determinations of the pollution of

the Ohio river by their own cities, and, with
Illinois, have been considering the question
of limiting this pollution. No state can pass
a law which will be binding on any other

state, and joint action of all the states in-

terested has been assumed to be necessary
before the pollution of the Ohio can be com-
pletely regulated. The states opposite Ken-
tucky are in a peculiar situation, because
the boundary of the state of Kentucky is at

low water on the north side of the river and
the states of Ohio, Indiana and Illinois front

on the river, but have no rights of control

in it below low water mark.
Careful search has revealed no way in

which the states on the north side of the

river can exercise any control over pollution

of the river outside theif own boundaries.

The possibility that Kentucky could control

the pollution of the river by the other states

mentioned, on account of its jurisdiction over

the whole of the stream at low water, does

not seem to have arisen as yet. Perhaps
Kentucky holds the key to the situation.

I-eaky Sewer Joints.

A sewer system has been recently finished
at this place and no house conections made
therewith. From the outfall there is pouring
a quantity of ground water. The 10-inch
pipe was running about half full after a re-
cent rainy season. During the construction
of this system the joints were not packed
with oakum but only cemented. Is this de-
fect sufficient to cause much trouble? Should
not the joints have been calked up sufficiently
well to have kept out almost all of the
ground water?

M., , S. C.

If the outlet pipe was not designed to

cany a proportion of leakage, the amount
reported would be objectionable ultimately,

if not at present. It is quite common in a
separate sewer for house sewage only, to

make an allowance for ground water or other
water from outside sources.

Really this is a matter of relative expense
of construction. In ordinary ground, where
there is little danger of leakage into the
sewer, there being little or no ground water,

a slight increase in size of pipe, or in esti-

mate of depth of flow in the pipe, will make
little or no difference in the cost of the sewer,
and will keep the design within safe and eco-
nomical limits. It will be true, also, that
at the beginning the amount of sewage will

be small, and the amount of leakage will be
maximum, and the leakage will diminish from
the gradual closing up or such small seep-
ages of water through porous cement joints
by the deposit of fine material from the sur-
rounding earth. Thus the leakage will di-
minish as the amount of sewage increases
and the sewer will probably not be over-
charged at any time.

If the sewer is laid in ground which is

permanently wet or in gravel or porous soil
subject to great variations in amount of
ground water, either the allowance for ground
water must be large and permanent, thus
increasing the size and cost of the sewer or
special means must be used to make the
sewer joints water tight. If the sewer dis-
charges into a stream unpurified, estimates
of the increase in cost of the sewer
on account of the use of larger pipe
and on account of making the joints water
tight may be compared and the cheaper meth-
od may be chosen. If the sewage must be
purified before discharge, the cost of puri-
fying the sewage alone should be compared
with the cost of purifying the larger quantity
of sewage diluted with the ground water leak-
age and the capitalization of this difference
in cost applied. This will probably show an
increase in the cost of disposal of the di-

luted sewage over the undiluted and may turn
the scale in favor of making the joints water
tight and thus keeping the size of the pipes
down to their capacity for house sewage only.
The decision, especially if the sewage is

not to be purified, may be modified by the
character of the material in which the pipes
are laid. If this is coarse gravel with ground
water supplied from an ample source, the
joints will not have much opportunity to silt

up and the leakage will continue indefinitely.

In other cases the leakage will diminish more
or less rapidly toward a minimum which may
or may not become zero.

Information on all the points covered must
be given before a decision can be made as to

the effect of the leakage, and there must be
further information regarding the terms of
the contract before responsibility for objec-
tionable leakage can be placed.

Information about methods of making
water-tight joints can be obtained from prac-
tically every volume of Municipal Engineer-
ing and from the makers of materials there-
for listed in the "Business Directory" pub-
lished in each number of Municipal Engi-
neering under the headings "Jointite,"

r Joint Compound."

Where to Get Molds for Concrete Pipe.

I am a member of council. Our borough
wishes to convey underground a small creek
or running stream of water that now flows
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• pipe
. .1 would -

l myself
and since

m of anj municipal
been com

with •• the town council
a plan \\ hereby

• l might be carried out.

The amount of pipe required would be
r funds available would

miall part •

until ould not raise any
are

The limit. I consequently think ii

• purchase our own
d make and place
- would permit

1 wish to know where su^h molds ran be
I know of Bcveral concerns

whicl ' concrete pipe
mole- molds, but

|ob This, you will see,

would not fit our case, as we would not be
tinaii. to handle any large part at

but, havii - >uld make
;llt.

M., , Pa.

The pipe line can be of reinforced or of

plain In the former case the pipes

In lengths outside the trench

'.aid after they are cured. This could

hardly he done with plain concrete with pipes

of the sizes named. In either case the pipe

: be made in place in the trench, over

ivided the Bowing water could be

om the concrete until it was
fully set The drain can also be made of

- made in molds and set over

sing cement mortar for making
joints. Reinforcement can be used with the

is, if desired. In any case it is advis-

able to employ an engineer to make a plan

for the work, deciding which method will be

inder the circumstances, fixing the size

rain, the details of construction, etc.

There is considerable difference in the cost of

ind 48-inch drain, and an engineer may
easily save his fee by his recommendations

I on accurate knowledge. Names of

competent engineers in the vicinity of the

borough will be found in the "Business Di-

rectory" published in each number of Mu-
nicipal Engineering., under the headings,

"I'ivil Engineers," "Consulting Engineers."

Makers of molds for pipe lengths, for mono-
lithic, plain or reinforced concrete drains and

rs, and for blocks will be found under

the headings, "Concrete Block Machines,"

"Concrete Shaping Tools," "Conduits," "Con-
tractors' Tools and Machinery," "Culvert

Pipe," three headings, "Drain Tile," "Hol-

low Building Blocks," "Sewer Machines,"

"Sewer Pipe Molds," "Trench
Machinery," "Water Tank Molds."

Remedy for Scaling of Concrete Curb.

We have had some trouble here with our
concrete curb. The plaster is cracking and
in some places has fallen off. There seems
to be no bond between the plaster and the
concrete. Do you know of any way to re-
plaster the old curb with a wearing course
that would stick? The curb was put in last
summer. P., Borough Engineer,

, Pa.
"What can our readers recommend? The

difficulty seems t" 1..- , me of construction,

such that the contractor, If the work was
done bj contract, should !» held responsible
and should he required to replace the curb
entirely. There is no reason why > compe-
tent contractor should not he able to i

struct the curb so thai there is complete
bond of the body of the curb with tin- outer

I'' there has been failure to make
this bond, ii Is almost or quite as 'heap to

mi.! stai i n. w as t.i at-

tempt to put a plaster on the Outside of the
curb and make it stick.

The use of the word "plaster" in the ques-
tion in con lion with the outer surfac
an Indication of a wrong idea regarding this

outer surface. It is by no means a plaster,

and should never he treated or applied as
such, but it must he made an integral part
of the curb, although it may be somewhat
richer in cement than the body of the curb.

Street Cleaning, Garbage and Refuse Collection

and Disposal.

Our city council is contemplating garbage
disposal and would like names of firms or
companies handling or manufacturing appa-
ratus for street cleaning, transfer and dis-
posal of refuse and garbage.

P., City Engineer, , Kans.
Names of such i ersons will be found in

the "Business Directory" published in each
number of Municipal Engineering, under
the headings Dump Cars, Dump Carts, Dump
"Wagons, Garbage Disposal Plants, Inciner-

ators, Refuse Destructors, Sweepers.

Private Collection and Disposal of Waste and
Disinfection of Premises.

I wish to get some information through
advertisements or otherwise concerning the
modern methods of disposing of waste paper,
rags, and such dry refuse as accumulates
around offices and residences.

It appears that a systematic cleaning and
disinfection of private premises by a concern
organized for the purpose and prepared to
do such work scientifically might form a
basis for profitable business in spite of city
health department. If you can refer me to
a source of information along this line I will
appreciate it. J. M. H., Waco, Tex.

In the list of articles on garbage and
refuse collection given on p. 252 of the April

number of Municipal Engineering will be

found a number of articles of direct applica-

tion to such a case as that mentioned, so

far as collection and disposal of the waste

is concerned. If there can be complete sep-

aration of the household waste, so that the

dry refuse mentioned can be collected with-

out contamination by decomposing liquids or

wet solids, there will probably he some profit

over the cost of collection, sorting, selling

and destruction of unsalable refuse.

Whether the private cleaning and disinfec-

tion of premises would be profitable would
depend upon the local conditions. Ordinarily

it is difficult enough to enforce the public

performance of such duties without cost to

the citizen, and collection of any assessment
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of cost oan be made onlj by Coroe of Btrong
laws rigidly enforced. The town whose cit-

izens would voluntarily pay such expense Is

• i fortunate In the high quality of its

citizenship.

Articles <>n Water Purification.

Would be i leased to have references to
articles showing the advantages of mechan-
ical filtration plants.

R. P. C, Columbus, tod.

The best way to judge of the relative

value of the various methods of filtration is

operation of plants construct-

ed according to their principles. The fol-

lowing articles in recent numbers of Mu-
nicipal Kx'Jixeerixg give the descriptions

Of plains and other information and discus-

sion of principles and practice. The books
referred to are also excellent sources of in-

formation.

In vol. xlii : "The Chloride Process for

Water Purification," p. 159 ; "Water Supplies,

1911-1912," p. 312; "The Value of Pure
Water," p. 374 : "The Cost of Water Filtra-

tion." p. 408 ; "Municipal Water Plant at Mc-
Keesport, Pa.," p. 410.

In vol. xli : "Municipal Water Purifica-

tion Plant, Grand Rapids, Mich.," (rapid me-
chanical) p. 42 9 ; "The Water Filtration

Plant at Toronto, Ont.," p. 445.

In vol. xl : "Chemical Clarification of

Water," pp. 217, 433; "A New Reisert Water
Filtration Plant," (rapid) p. 305.

In vol. xxxix : "A Machine for Washing
Filter Sand," p. 66 ; "Water Purification by
Ozone," p. 103 ; "Machinery for Ozonizing
Water," p. 115 ; "The Sterilization of Water,"
p. 222 "Mechanical and Slow Sand Filtra-

tion of Water," making some comparison
of the two systems bearing these names, p.

2 89 ; "Cities Using Hypochlorite in Water
Purification." p. 387 ; "Chattanooga Water
Works Report." p. 396.

In vol. xxxviii : Reviews of annual reports

of Reading, Pa., and New Orleans, La., water
departments, p. 56 ; "Proposed Improvements
of Water Supply of Washington, D. C," p.

57 ; "The Character of Stream Pollution as
Affecting Purification Plant Design," p. 99 ;

"Filtering Intake for Water Supply From
River," pp. 112, 197 ; "Water Supply and
Treatment for Power Plant Purposes," p.

160; "Cost of Filter and Standpipe," p. 264;
"Experience With and Results From Munici-
pal Water Softening," p. 383.

In vol. xxxvii : "The Sterilization Plant
of the Jersey City Water Supply Company,"
p. 6 ; "A Biological Process of Clarifying
Water," p. 23 ; Report of Convention of Am.
Water Works Association, p. 53 ; "Plant and
Process of Sterilization of Boonton Reservoir
Water. Jersey City Water Supply," p. 86

;

"Water Softening or Purification and Its

Saving," p. 92 ; "Water Sterilization at Boon-
ton, N. J.," p. 158 ; "The New Water Filtra-
tion Plant for Toledo, O.," (rapid mechan-
ical) p. 245 ; "Water Works, Water Supply
and Filtration," p. 257 ; "Valuable Data Re-

garding Water Supplies," pp. 258, 330, which
mechanical filtration a< Birmingham,

Aia., Macon, Ga., Anderson, in.i . \i

*nd., Bangor, Me., Blnghamton, N. v •

lotte, x. <\. Wilmington, x. C, McKeesport
1 ''' Columbia, s. <\. Norfolk, Va and
Petersburg, Va, slow sand filtration at Indi-
anapolis, l. ,<!.. and Superior, Wis., Infiltration
wells or galleries at Springfield, III., am
Wayne, Ind. ; "Concrete in Water Work-
Construction," p. 387; "The Water Supply of
•MrKeesport, Pa., p. 102,

In vol. xxxvi: Review of Turneaure and
Russell's "Public Water Supplies," p. 52;
"Information About Water Filtration," giv-
ing a list of earlier articles and books on the
subject, p. 108; "The Water Filtration Plant
at Ashtabula, O.," (rapid), p. 284; "Informa-
tion About Sand and Mechanical Filters for
Water," a list of previous articles, p. 315;
'New Jersey Cities Can Erect Water Purify-
ing Plants," p. 325.

In vol. xxxv
: "Pennsylvania Water Com-

panies Must Furnish Pure Water," p. -hj

"The Collection of Water by Galleries at the
Richmond, Ind., Water Works," p. 86; "The
Public and Private Water Supplies of Indi-
anapolis," p. 167; "Water Filtration and
Meters in Washington," p. 190; "Method of
Using Copper Sulphate in Reservoir," p. 249

;

"Cost of Operating Sand Filters," p. 252;
Review of report of Reading, Pa., Water
Commission, p. 25S ; Review of report of city
engineer of Providence, R. I., p. 260; Review
of report of Dover, N, H., water 'commis-
sioner, p. 326 ; "Importance of the Proper
Operation of Water Purification Plants," p.
352 : "Litigation Over Patents on Negative
Head Apparatus in Water Filtration Plants "

p. 393.

In vol. xxxiv : Review of report of city
engineer of Providence, R. I., p. 43 ; Review
of Christie's "Boiler Waters, Scale, Corro-
sion, Foaming," p. Ill; "The Collapse of the
Lawrence, Mass., Filter Roof During Con-
struction," p. 138 ; "Purification of Water
Supply at Lawrence, Mass.," p. 209 ; "The
Removal of High Turbidity from Water
Without the Use of Coagulants," p. 240 ;

"Pollution of Mohawk River is Serious," p.

2 42 ; "The Copenhagen Water Supply," p.

349 ; "Aeration of Water Supply," p. 364.
In vol. xxxiii : "Success of Washington

Filtration Plant," p. 46 ; "Books for Engi-
neers," pp. 96, 175; "Results of Filtration
Experiments and Water Waste in Washing-
ton," p. 112 ; "Progress on Philadelphia Fil-
tration Plant," p. 114 ; "Some Relations of
Stream Pollution and Water Purification,"

pp. 151, 231; "The Water Filtration Plant of
Harrisburg, Pa.," p. 155; "The Water Puri-
fication Plant of Harrisburg, Pa.," p. 221.

In vol. xxxii : "Proposed Improvements in

Brooklyn's Water Supply," p. 99 ; "Decision
on Philadelphia Filtration Contract Suits,"

p. 184 ; "Necessity for Filtration of Water
Supplies," p. 400.

In vol. xxxi : "Work on Toledo Filter

Conduit to Proceed," p. 29 ; "A New Slow
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Filter for Lawrence, liass.," p. 92;
- •: Washington's Water Bupplj E

tem." p. 228; "On the Prevention of the

Growth of Algae in Water Supplies," p. 291 ;

•. Filtration and Ana! iter,"

p. 397 ; "The New Orleans Water Works,"
.1 filtration) p. 42S ; "Copper Sul-

phate Results." p. II

in voL xxx : "Toledo's Water Purifica-

tion Contract Enjoined," p. 300; "Filter for

Small Reservoir,*1
p. 349.

Indexes for Water Consumers' Accounts.

Please state what is the usual manner and
what do you recommend for indexing ac-
counts for" reference from your rated water
register? For Instance, a consumer will

come in and give his name and street num-
hut does not know his service number.

How will vou quicklv locate him on the
J. C. C, , Wash.

The card system of applications for water

e should be used as a part of the water

record system. The application card is in

two parts, one part containing the "applica-

tion" made by the customer for service, stat-

ing what connections are wanted, rates, etc.

The other part is called the "connection

card," and contains the instructions as to

fixtures to be used, and on the back a sketch

and blank for plumber's return of work done.

The "application card" is filed under the

street name and number when the applica-

tion is made. The "connection card" is sep-

arated and given to the customer or his

plumber, and is filled out and returned to

the water office. After inspection is reported

by the company's inspector this card is filed

under the name of the customer. Each card

has spaces in which are filled the register

number, the application number and the page

of the water register on which the account

tered. There are thus two card indexes

• ry service, by location and by custom-

er's name, and there may be a further ap-

plication register if desired, in which each

application is entered and given its number,

thus making it possible to find any account

by any one piece of information about it.

Best Material for Village Streets.

This citv will purchase some sort of ma-
terial for "use on the streets this summer,

ofore crushed stone has been used, but
last summer a few blocks were covered with
novaculite as an experiment. This material
has proven very satisfactory on level
stretches of the streets, but this city is lo-

cated on hills, there being more or less
grades on each and every street, and the no-
vaculite fails to stick as desired. Some new
material which will stick on hills and will
make a good even and hard street will be
•wanted. What can you recommend, and what
have your advertisers?

Clerk, . 111.

Treatment of the existing roads with such

reconstruction as may be found necessary in

some places, using road asphalts as a ma-
terial to hold the broken stone or novacu-
lite in place may be recommended. The
names of makers of this material will be
found in the " ; tory" published

in each number of Municipal Engineering,
under the heading "Asphalt." Tar may be
used in the same way, which can be pur-

chased of firms named under "Concrete Tar,"

"Pitch," "Road Tar," "Tar and Pitch, l.ir,

Road," "Tarvia." Perhaps some of the ma-
terials may serve the purpose, which are
made by those listed under the headings
"Dust Laying Compound," "Macadamizing,"
"Mineral Rubber," "Road Binder," "1 toad

Oils."

If more durable pavements are desired

there are several excellent pavements for the

uses named, which are comparatively low in

cost, made by some of the firms listed under
"Paving Materials." Reference may be made
also to the lists under "Granocrete Pave-
ment," "Paving Brick," "Stone Pavements,"
"Wire-Cut Lug Bricks," if the funds avail-

able will cover the cost of such improve-
ments.

Asbes for Macadam Binder.

I have been told that common coal ashes
has been extensively and successfully used
in Scotland as binder for macadam. Can
you tell me whether this is correct, and
whether it has been used in this country,
and whether or not it is as good as stone
screenings for water-bound macadam? Any
information along this line will be very much
appreciated. E. W., , Mich.

The writer knows of no such use of ashes.

The use could be but local, as the amount
of ashes produced, except in a large city,

bears but a small proportion to the amount
of binder necessary in the roads of the lo-

cality. Doubtless the fine ashes would serve

the same purpose as stone dust or other fine

material, but there are large proportions of

cinders in ordinary ashes, which break up
and are unstable and difficult to handle.

There is also quite a large proportion of un-
burnt coal, which can serve no very good
purpose in a road, besides being difficult to

compact into the voids in the stone. It is

generally considered that nothing is quite so

permanent as a binder as clean sand and
clean screenings of the stone used in mak-
ing the road, and anything else is but an
approximation in quality. When the ma-
terial is as irregular in nature and condition

as ordinary coal ashes the presumpti"
against success, or at least against perma-
nent success.

Can our readers report any facts in re-

sponse to this inquiry?

Cost of City Engineering and Fees for Munici-

pal Engineering Services.

In the February number of your magazine
I saw an article bearing on percentage of
cost of engineering in small cities, which
showed that the cost varied in accord nice
with the amount of work done. I should be
glad to know if you have any further da^a.
published in any back numbers on the same
subject. City Engineer, , X. J.

The article referred to gives a suggested

system of charges for municipal engineering
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services when the city or town does not em-
ploy a city engineer on regular salary. There
are several articles in other numbers of Mu-
nicipal Engineering giving information on
this subject and others giving data as to the

actual percentage cost of doing the city's

engineering work, computed from the ex-

penditures on public work and the total cost

of the city engineer's office. These data are
not always directly comparable, for in some
cases the city pays the cost of inspection and
it is included in the cost of the city engin-

eer's office ; in others the inspection is taken
care of in another department and is not in-

cluded in the city engineer's report, and in

still others it is charged to the contractor or

directly to the property owners, in which
cases it may or may not, probably does not,

appear in the city engineer's report.

In the current volume are the article re-

ferred to above, on p. 115, which applies the

schedules of fees laid down in earlier arti-

cles to municipal work, and one on p. 258,

giving a detailed schedule of charges which
can be applied directly to any particular

case, and a preliminary estimate of the total

cost of engineering services can be made if

the estimated cost of the improvement is

made. This schedule will give nearly the

same resulting charges as are given in that

on p. 115. The schedule of California con-

sulting engineers is given in this number.
In vol. xli, pp. 290 and 360, are articles

giving cost of engineering on good roads,

which may be of interest in this connection.

In vol. xxxix, p. 37, is an article on
"Charges for Engineering Services Computed
on Total Cost," and on p. 203 is one on
"Charges for Engineering Services," giving

the essential figures in a schedule printed

in detail in vol. xiii, p. 197.

In vol. xxxviii, p. 76, is an article 'on "Rel-

ative Cost of Municipal Work Done by Day
Labor and by Contract," which may throw
some light on the subject ; also those on the

same subject on p. 194 and on "Handling
Day Labor in Holyoke, Mass.," p. 202. "Cost

of Engineering for Municipal Improvement
Project," p. 346, briefly states a method of

analyzing engineering charges and refers to

earlier articles on the subject. "How to Pro-

cure Good Bridge Plans," p. 268, gives some
data on fees for the work.

In vol. xxxvii are "Municipal Engineering

in Portland, Ore.," pp. 155 and 334, and a
report of a decision that "Council Cannot
Make Unreasonable Reduction in Salary of

Public Officer," p. 404.

In vol. xxxvi a review of the Hartford,

Conn., city engineer's report, on p. 123, gives

cost of the city's engineering ; cost of as-

phalt plant engineering is given in artiei* OS
"The Municipal Asphalt Plant of Detroit,

Mich.," on p. 143 ; some data are given in

"A Municipal Business Manager in Staunton,

Va.," p. 279.

In vol. xxxv are some data in "Cost of

Road Building," p. 78 ; "Engineering Fees
for Street Paving," p. 181 ; also in a review
of the annual report of the city engineer of

Portland, Ore., on p. 259.

In vol. xxxiv, p. 365, is an article on "Lot
Surveys by the City Engineer," which gives

prices for this sort of work.
In vol. xxxiii, p. 412, is a little informa-

tion in an article on "Comparison of Cost of

Gravel Roads in Maryland and in Indiana,"

with references to earlier articles giving

more data.

In vol. xxxi, p. 4S, is a statement of cost

of engineering in "The Sewage Disposa'l

Plant at Downer's Grove, 111."

In vol. xxx, p. 223, is an article on "En-
gineering Contracts," which gives some good
instruction in respect to its subject. Cost
of engineering in Pasadena, Cal., is given in

a review of the auditor's report on p. 378.

Gas lighting Franchise in Hanover Germany.

The Imperial Continental Gas Association
of London recently contracted with the city

of Hanover to pay $2,380,000 for an exten-
sion of its franchise to 1950. Hanover
proper has slightly over 300,000 population.

Under the old franchise the company paid
the city a royalty of $0.0071 on each cubic
meter of gas sold to the consumers, which
is to be increased after 1925 to $0.0095. If

the consumption exceeds 55,000,000 cubic

meters, the royalty is to be $0.0107, and if

exceeding 70,000,000 cubic meters, $0.0119

per cubic meter. At the conclusion of the

contract, which was to run until 1925, the

works, mains, offices, etc., were to he turned
over to the city ; but the city was to pro-

vide the capital for extensions and improve-
ments during the last five years of the con-

tract wherever expenditures exceeded $11,900.

In the new contract the city grants the

substitution of a calorific test instead of an
illuminating power test, the removal of the

sulphur restrictions, and the introduction of

a uniform price of $0.0333 per cubic meter,

witli discounts according to quantities used.

Public lighting is to be free and may be

increased by 200 lights annually. All prop-

erty is to be handed ovv to the city free

of charge at the expiration of the franchise.

In case another gas plant is needed, the

city contracts to furnish the site with rail

and water connections free to the company.
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Practical Points from Practical People

Contributions to this Department are invited
Give from your experience for the benefit of others.

Never mind style of composition, the fact is what is wanted

\«ph:i!t Production in the Past Bear.

Aside from it? financial Features, the an-

irt of the General Asphalt Con
: ing the Barber, Trinidad and Bermudez

3Sued May 14. contains infor-

n of interest especially to the paving
and road-building industry. The total

ume ss increased from $16,00+, 173

to } For the first time in the

company's history the item "asphalt," which
includes crude and refined asphalt and as-

phaltic products in all forms, exceeds the

paving account. Sales of asphalt increased

from :m:.4'.<1 tons in 1910 to 265,677 tons in

1911. Thus, while the consumption of as-

phalt increased in the amount just stated,

and produced a revenue increase of $2,297,-

paving done by the company shows
t slight decrease, owing to the fact that a

ion of asphalt construction is

by customers of the company using
Trinidad and Bermudez asphalts rather than
by the company itself.

A full account is given of the development
of Trinidad oil. which, the report states, is

; roduced at the rate of 200,000
• 8 annually, and is being increased. Ex-
wlin have surveyed these oil properties

the oil available at 250,000,000 bar-

rels.

.Manufacture and sale of asphalt products,

Of which the largest item is roofing, amount-
$1,379,245 in 1911, an increase of $173,-

844 over 1910.

Floor for Highway Bridge.

te Editor of Municipal Engineering :

Sir—Answering request in May issue for

suggestions as to 'new floor covering for a
bridge on which old plank are now in use,

we wish to report that we have re-covered
more than fifty bridges of this type during
the past ten years with our creosoted wood
block on creosoted plank foundation.
We would suggest that in place of the 4x

14-inch floor stringers now in use, there
might be used an 8 or 10-inch I-beam of

proper cross-section bolted to the present
floor girders, and the 3-inch creosoted plank
laid and fastened directly upon the iron
I-beams, and the 3-inch paving block laid

directly on the plank, and, after being laid,

the joints to be filled with paving pitch

poured hot over the surface and raked in the
joints.

If thought advisable to give crown to road-
way, steel or iron shim plates of varying
thickness should be fastened under ends of

I-beams over floor girders. This will give
14 or 16 inches above level of top of

floor girders instead of 17 inches, now in use.

If the lowering of present roadway on the
bridge is desirable in order to change grade
of approach, as is sometimes advisable, the
I-beams may be fastened to angles or brack-
ets riveted to the web of the floor stringers,

in which case the grade of roadway on the
bridge may be lowered from 6 to 12 inches
below present level.

United .States Wood Preserving Co.,

By David E. Olds,

New York City.

Handling Fire in Copenhagen by Pre-arranged
Plan.

To the Editor of Municipal Engineering :

Sir—The undersigned is not in any way con-
nected with the fire department nor with the
concerns making fire machinery, but having
come across the enclosed article by A. E.
Friis about a fire in Copenhagen, Denmark, I
have translated it (with a few omissions),
thinking that certain points in it might be
of interest to municipal officials here.
The conditions are, of course, in many re-

spects different from here : building laws are
much stricter in Copenhagen than in Chica-
go (for instance, no wooden houses are al-
lowed), and are enforced to the letter; there
is no building of more than six stories in the
city, etc. Therefore the fire department in
Copenhagen ordinarily is not kept as busy
as in a large American city. The population
of Copenhagen is 500,000.

Nic L. Feilberg,
Mech. Eng., A. M. Am. Soc. Refr. Eng.

Chicago, 111.

The night between February 3 and 4, fire

broke out in Helsingoergade sugar refinery,

and this developed into the biggest fire the city

of Copenhagen has seen since the burning of

Kristiansborg castle in 1884. The fire de-

partment worked according to a plan of at-

tack previously arranged, and followed it up
successfully in every particular.

The sugar refinery proper forms the cen-

tral part of a complicated system of build-
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; the plant Here the large Btorage of

and the many wooden constructions,

g :i\ afforded the lire good con-

ditions tor spreading fast; ana crowded In

as the plant la between the narrow Bti

gade and Borgergade, difficult of access

from almost every point, a serious fire In it

would always be B danger to the neighbor-

hood.

Using tins, the Are department had

worked out In advance a plan of attack for

this plant, the same as it has for certain

theaters, Btorage houses, etc.,

where a tire would have a good chance of at-

taining big and dangerous proportions. This,

however, is the first turn is been an
rtunity to test such a previously ar-

_.d plan.

The alarm was Struck at 2 :30 a. m. When
the tire I Dglnes arrived, the refinery building

was one mass of fire, sending up an immense
amount of smoke, and some flames reaching

a height of about 100 feet Men, engines

and the other material marched up accord-

ing to the plan, without a single hitch, first

three engines, then two more, and finally, as

serve, the engine from the navy yard,

with an officer and thirty sailors.

The map shows how the fire was attacked,

when at its maximum. The wind was toward
Borgergade, and for a while compelled the

firemen to withdraw to positions farther

away than those first occupied ; also falling

wall parts endangered the work from this

side.

In the fire walls that divided up the build-

there were "fireproof" doors of double

steel plate, but they proved insufficient as the

high temperatures finished them up com-
pletely.

The water supply was satisfactory. It will

be noticed from the map that two of the en-

gines, C and I, received their supply from
special hydrants, shown as double circles.

These two hydrants are directly connected to

the large water main, while the other fire

hydrants are simply connected to the street

line. Such special hydrants, with direct con-

nections to the large water mains, have been

put in place near all buildings that may be
considered liable to cause big conflagrations.

The water works had three more pumps go-

ing than under normal conditions.

The force, under the chief's personal com-
mand, was five officers and eighty-seven men.
The work was considerably handicapped by
the cold weather (—4 degrees P.) At 6 a.

m., the fire was so well under control that

there was no more danger to other buildings.

Not a single life was lost.

A. E. Friis.

that it is unite possible that the work would
have been an entirely Impracticable proposi-

tion without it.

Everywhere the great conduit is being
lined with cemenl or Is being constructed en-

tirely of concrete. Thus there are long

Stretches where there is little or no upward
hydraulic pressure. in such situations the

aqueduct is a solid concrete tube. At other

places the waterway goes below the hydrau-

lic grade. In quite a number of such cases

the aqueduct sinks far below the hydraulic

grade and passes through solid rock. Here
the inevitable Irregularity of wall is smoothed
by the use of Portland cement or concrete.

Indeed, in one such case, that of the Rond-
out siphon, where the aqueduct drops 500 or

more feet below the general surface, Port-

land cement was found of great value in the

sinking of a temporary construction shaft.

This shaft, when completed, was 500 feet

deep. A great quantity of water had to be

dealt with, not only at the time when the

shaft would reach a water-bearing stratum,

but in some cases before such penetration.

The water would come in through explora-

Fortland Cement and the Catskill Aqueduct.

Portland cement has been found of so

great importance in connection with the con-

struction of the great aqueduct which is to

bring water to New York City from the
Catskill mountains, a hundred miles away,

KENSICO SIPHON.
Showing Temporary Manhole.

tory holes. Altogether, the shaft was flooded

six times during construction. Portland ce-

ment grout put down ahead and under pres-

sure was one of the two great factors in the

actual conquest. The other great factor was
the pumping plant, installed in a special

chamber off to one side of the shaft, at a
point about 300 feet below the surface. This

plant was quite a powerful one, consisting

of three horizontal condensing pumps of a

combined capacity of 17050 gallons per min-

ute, furnished by the Cameron Pump Works,

New York City. Three 100-h.p. boilers set

up on the surface supplied the steam. After

the installation of this stationary plant no

flooding of the shaft occurred.

Cement is making possible the use of steel
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tubes at aumerous points where the valley

to be crossed Is narrow. After the steel

tubes are laid, they are covered outside with
a thick envelope of concrete and inside by
a 2-inch coating of cement grout. This is

probably the first time in history that the

steel pipe and cement have been combined
on such a scale. If this type of construction
proves thoroughly satisfactory, a large field

for the application of steel pipe will be
opened up. The problem involved relates to

expansion and contraction. While the co-

efficients of linear expansion for concrete

and for steel do not greatly differ, being re-

pand clrcumferentlally 0.036 inch less than
it should to keep pace with the steel tube.

The reverse will be the case with the steel

tube and the exterior covering of concrete.
With a decrease of temperature of 100 de-
grees, the steel would tend to contract the
inside coating of grout and to shrink away
from the concrete on the outside. Now, it

is hardly expected that a change of 100 de-

grees will take place under ordinary circum-
stances. The water flowing through will act

as a temperature control. However, there

are the atmospheric changes on the outside.

Further, there will perhaps be periods when

BRYN MAWR SIPHON.
Placing Concrete Envelope Around Steel Pipe.

spectively about 0.0000055 and 0.0000066 per
Fahrenheit degree, they do differ somewhat,
and the question is whether this difference

will produce bad results. The largest of the
steel tubes has a diameter of 11% feet. The
circumference is, accordingly, about 35%
feet. An increasing temperature change of

100 degrees will tend to result in a tube
having an increase in circumference of 0.023

foot, or 0.276 inch. The interior shell of ce-

ment will tend to have a circumferential in-

crease of 0.020 foot, or 0.240 inch. That
is to say, the interior cement shell will ex-

repairs are being carried out, during which
time there will be no water present. On
the other hand, it may be that the grout

and the concrete possess within themselves

the capacity to permit the variations with-

out fracture. The actual results that will be

disclosed in the future are of practical im-

portance. It may be added that the interior

shell is being put in solid, with no provisions

for expansion and contraction. Section joins

section, and they are made, in fact, integral

with each other. There is, perhaps, no other

way.
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( uti.lriK I ii 11 ami < Ml >•( Ki-iiifurrrri Concrete

c.inl.r lliuliwu.i limbo •«.

sir During 1911, Halifax County,
built unent Improvement, three 30-

rder hlgh-

Iways. The
I the a\ er-

The local conditions were
• ically the -

i t of abutments

costs $2 per barrel delivered, Btone < ', to 1

in. t from $1.60 t>' iblc yard, and
a ind .".ii cents per cubic yard.

In design of girders the following v ilues

were taken: Live load, L50 pounds per

square foot; fs, 10,000 poun.is ; fc, 600

pounds; p, 0.00GS ; n, 1 5 ; k, 0.?.'",
: i. 0.88. The

false work consisted of l -inch dak »
with building paper on .xi_ stringers spaced

on sides and 2 '
_• feel between, on cen-

I
7.'+"

ta'-O"

-I

^xm^jgr _^^
Curie reie.

}
—

CROSS SECTION OF REINFORCED CONCRETE GIRDER BRIDGE

from bed of stream to bottom of girders be-

ing 7 and 1 foundations resting on

blue clay mixed with some sand and gravel.
• piling was driven on front and

i an 18-inch footing

it 5 feet wide was laid. An "U"
- built on this foundation, set

from edge of foundation ; and being

1 back, ai

inch to 1 er fr int and i nds. Sev-

och round rod ced hori-

Into the wing walls and two
•ling from foundation diagonally through
- up to face of abutment fastened to

horizontal rods. About 10 cubic yards of

concrete with about 10 per cent of

boulders was required for each abutment.

Tl.. • icture consisted of two side

era, 4:; Inches high, 20 inches wide on
12 inches: and a 9-inch flat slab

Bush with bottom of girders, reinforced

with "s-inch round rods, spaced 6 inches, and
h round rods longitudinally every 2 feet.

The lateral rods were 19 feet and 4 inches

long, bent up vertically into girders, alter-

nately inside and out. The main girder re-

inforcement was six 1-inch square rods 22

feet long, alternating 10% feet from either

end of girder. Four J/4 -inch square rods, 12

feet long were clamped at short ends of large

and bent up in pairs diagonally, to 2

inches and parallel with top of girder. Six
hundred chairs were used to clamp rods in

place, and hold steel up from forms. One
bridge required 20 cubic yards of 1 :2 :4 con-

crete and 2,600 pounds of steel. Cement

ters ; resting on a center pile bent, knee-

braced at quarter points. This was left in

place for 60 days. Each bridge was cast in

one operation, usually In less than 10 hours

with eight men. The roadway was sun

CONCRETE GIRDER BRIDGE.
Near Pulaski, Va.

with 12 inches of gravel instead of macadam.
Traffic was allowed across the bridges with-

in 10 days after casting.

G. H. Derrick, M. Am. Soc. C. E..

Pulaski, Va.
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Higher Courts.—Highway Cost Apportioned to Municipalities.—Peoria Electrolysis.

l>ecisions of the Higher Courts of Interest to

Municipalities.

If Sewer Fund Proves Insufficient, the Gen-
eral Fund May be Drawn Upon.—The char-

ter of the city of Koine, as amended, creates

a board of water and sewer commissioners.

and authorizes it to contract in the name of

the city for the water and sewer systems,

that all moneys received by it from bond is-

sues, etc., shall be kept to the credit of the

water funds by the city treasurer, and paid

out only on warrants of the board, and also

requires the board to pay from such fund
the cost of constructing an additional water
system. Held, that a claim allowed by the

board of audit for extras furnished under a
contract with the board of water and sewer
commissioners for the construction of a

sewer system was payable from the fund
provided for its construction, if it was ade-
quate, and not out of the general fund.—Peo-
ple ex rel. Carey Construction Co. of Rome
v. Smith et al. (N. Y. ) 134 N. Y. S. 319.

Private Water Company Subject to Tax to

Support Municipal Water Works.—Where
plaintiff, a domestic water works corporation,

furnished water to a village under a fran-

chise, and thereafter the water supply be-

came inadequate, whereupon the village ob-

tained the right to construct and operate a
municipal water works system, which was
adequate for domestic purposes and fire pro-

tection, and resulted in a reduction of insur-

ance premiums, complainant was not there-

after entitled to restrain the village from en-

forcing taxes against complainant's property,

levied for the purpose of installing and main-
taining such municipal water works.—Beauty
Spring Water Co. of Lyons Falls v. Village of

Lyons Falls (N. Y.) 134 N. Y. S. 290.

Insufficient Income Grounds for Receiver-
ship for Water Works Company.—An amend-
ed bill for a receiver of a water company al-

leged insolvency, and that the income of the

plant for supplying water for municipal and
private purposes was about $1,900, while the
annual expenses of operation were about
$600, leaving a margin for necessary repairs

and improvements of $1,300, which was more
than absorbed by interest payable on bonds
Of the company, etc. It also charged that

the plant was in great need of repairs, which
could not be made, because there was no one
within the state with authority to provide
therefor, and that a failure to appoint a re-

ceiver would result in great detriment and
loss to stockholders and creditors, and would
leave the city without adequate water sup-
ply, etc. Held, that the bill was sufficient

to justify the appointment of a receiver with
limited powers.—Thoroughgood v. George-
town Water Co. (Del.) 82 A. R. 689.

Municipality Not Liable for Negligence of

Independent Contractor.—A city, employing
an independent contractor to construct a
water works plant pursuant to reasonably
proper plans, not contemplating an inter-

ference with the premises of an individual,

and not such as to make necessary, with the

ordinary care, any damage to such premises,

is not liable for damages to the premises
caused by an overflow in consequence of the

act of the contractor in breaking a culvert

and leaving ridges of dirt preceding a rain,

causing an overflow of the premises.—Sap-
pington v. City of Centralia (Mo.) 144 S. W.
R. 1112.

Municipality is Responsible for Proper
Construction and Maintenance of Sewers.

—

P. J. Ibach, who is a florist at Logansport,

brought action in the Cass circuit court to

recover damages which he avers were sus-

tained by him on account of the negligent

construction and maintenance by the city of

a certain sewer in the territory in which his

greenhouse is situated, whereby sewer water
was caused to How into his furnace, putting

out the fires, and causing many of his plants

and Uowers to become frozen. In ordering

the construction of a sewer, a city exercises

its governmental power as to which it cannot

be held responsible for negligence, but the

actual construction is ministerial in charac-

ter, and the municipality may be held for

injuries from a failure to do the work in a

proper manner, or from improper mainte-

nance.—City of Logansport v. Newby (Ind.

)

98 N. E. R. 4.

Contractor May Not Collect for Partial

and Unnecessary Performance.—One is not

allowed for a partial performance of an in-

divisible contract for cleaning out a drain-
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age, ;r d price per rod. tor the n<

.
: .-,i. ii-. \ erdicl tor

than the distance claimed t<> !>• cleaned;

the contractor not being entitled to r<

for work as t" any of the distance nol rea-

sary t" be cleaned. -ColwiU v.

(Jrbana Construction Co el al (la.) 186 M.

W. R.

Exclusive Ftanchlse Not Valid.—A munici-

pality owning the source of a water

supply and part of the mains granted

to a citizen, his heirs and assigns, the right

ami privii' . ty and the In-

habitants thereof with water for domestic

and other uses, and for preventing and ex-

tinguishing fires, and authorized him to use

- tor the laying of mains. Held,

that the grant was an exclusive one in the

nature of a monopolistic franchise, and so

invalid.—Knnis Water Works v. City of En-

nls <TexA 144 S. W. R. 930.

City Is Not Bound ot Protect Contractors'

Employes from Incidental Danger.—A city

is not liable for injury" to a sewer con-

tractor's employe caused by his foreman neg-

ligently directing him to drill new holes in

rock near unexploded blasts, on the theory

that blasting is so intrinsically dangerous

that the city was hound to protect the em-

ploye from the incidental danger.—Salmon v.

8 CltJ ' Mo.) 145 S. W. R. 16.

A Deed Given to a City as a Consideration

for I light to Lay Water Pipes Does Not Con-

stitute an Exclusive Franchise.—A deed by

a real estate company, which platted land

and reserved to itself the fee in the streets

with the right to lay water pipes therein,

which conveyed to plaintiff water company
"a right of way" on and under said streets

for the purpose of maintaining water pipes

and covenanted that grantor would not there-

after vest in any other person or corporation

the right to maintain water pipes in the

streets, did not give plaintiff the exclusive

right to maintain water pipes in the streets,

as grantor had a right to itself thereafter

iay water pipes in the streets.—City of Nor-

folk v. Norfolk County Water Co. (Va.) 74

B. i:. R. 226.

Notice to Make Repairs Is a Necessary

Precedent to Contractor's Liability.—Where

a paving contract provided that notice to

make repairs should be served on the con-

tractor, the giving of such notice is a condi-

tion precedent to the contractor's liability

for failure to make repairs.—Asphalt Paving

& Contracting Co. v. City of New York (N.

V./ 134 N. Y. S. 433.

Paving Company, Though Dissolved, May
Be Held Liable for Repairs.—After the vol-

untary dissolution of a paving company to

which a city was indebted, its vice-president,

with the consent of the directors, executed

under seal an assignment of its rights against

the city to another. Held, that such assign-

ment, being under seal and under the order

of the directors, was valid, for a law which

was in force at the time of the dissolution,

provides that a dissolved corporation shall

nevertheless continue in existence for the

purpose of collecting Its assets, and may sue

and be surd for the purpose of enforcing

such debts or obligations until its affairs

:nv fully adjusted.

—

Asphalt Paving & Con-
tracting Co. v. City of New York (N. Y.)

134 N. Y. S. 433.

Additional Water Filters May Not Be
Classified and Paid For Under Maintenance
Expense.—The Kingston city charter created

a board of water commissioners, with power,
with the consent of the common council, to

construct and maintain a water works sys-

tem. Section 98 provided that the moneys
derived therefrom should be applied to the
payment of the cost of maintaining, operat-

ing and extending the water works, and to

the payment of principal and interest on
bonds as they fall due. The board, by section

99, was given power to keep the system in

operation independent of the city council,

and to fix and collect water rates, and make
and enforce rules and regulations. By sec-

tion 101 the moneys derived from water rates

and penalties were required to be paid to

the city treasurer, to be credited to the water
fund and applied to the payment of expenses
of ordinary maintenance and management,
the balance, if an>r

, to the payment of princi-

pal and interest on bonds, and any surplus

still remaining to be used for any lawful city

purpose. Held that additional filters, requir-

ing an expenditure of $16,235, was not ordi-

nary "maintenance" expense, and that the

board had no power to incur such expense
without the consent of the city council.

—

Coykendall v. Harrison et al-, Board of

Water Com'rs., (N. Y.) 134 N. Y. S. 446.

A Town Assessed as a Municipality May
Not Empty Private Sewage Into a Public

Ditch.—Where a town was assessed as a mu-
nicipality for the construction of a drainage
ditch, such assessment gave it the right to

drain the surface water from its streets and
alleys and public grounds into and through
the ditch, but it did not have the right to

use such ditch as an outlet for the sanitary

sewage from buildings located upon private

lots not assessed.—Geiger et al. V. Town of

Churubusco et al. (Ind.) 98 N. E. R. 77.

Sewage Discharge Into Streams May Not
Be Enjoined Unless Damage is Proved.

—

Where a municipality, which was entitled

to use a drainage ditch as an outlet for the

surface water from its streets, alleys and
public grounds, wrongfully used the ditch as

an outlet for sanitary sewage from buildings

located on private property, but such use did

not in any way injure the health of the own-

ers or occupants of other lands assessed for

the construction of the ditch, the municipality

will not be enjoined from so using the drain

unless it appears that plaintiff is about to

suffer some substantial injury for which there

is no adequate remedy at law.—Geiger et al.
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v. Town of Churubusco et al. (Ind.) 98 N.

E. Et 77.

iTicisf Form of Drainage Need Not Be
Stated By Riparian Owner Seeking Eteliel

l'nnii Stream Pollution.—Where the petition

states facts sufficient to constitute a cause of

action against defendant, in damages, for the

maintenance of a public nuisance, Held that

it was not material that plaintiff did not

demand the precise relief to which he was
entitled, or that he mistook the true rule of

damages ; that he was entitled to whatever
legal damages were recoverable for the

wrong.—Colbert v. City of Ardmore (Okla.)

122 P. R. 508.

i decreed that the defendant shall take such
measures as to prevent further Injury from
electrolysis.
The decision of the court is regard..

necessitating complete rehabilitation of the
railway properties.

Apportionment of Cost of Highways Against
Municipalities.

Legal questions arising from complications
in connection with the new county highways
which are to run through Watervliet and
Cohoes in New York State, have been settled

in an opinion given today by Attorney Gen-
eral Carmody.
The resolutions approving the improve-

ment were approved by the Albany county
supervisors in July, 1911. The 15 per cent,

of the cost heretofore charged to the towns
was transferred to the cities and the adver-
tisement of these roads was withheld pend-
ing an adjustment of the question of appor-
tionment.

The attorney general holds

:

Where a county board of supervisors has
adopted a final resolution and approved plans
and specifications foT improvement of a
county highway, there should not be a re-

apportionment of the cost of construction of

such highway so as to eliminate the towns
therefrom.

Where the plans for construction of a
county highway must be revised and an addi-

tional sum is necessary for its construction,

such sum should be apportioned between the

state and county.

The board of supervisors of a county shall,

by resolution, apportion the cost between the

city and county of a county highway con-
structed through or within a city of the sec-

ond or third class in such county.

The Termination of the Peoria Electrolysis

Case.

After fourteen years' litigation, United
States District Judge Sanborn decided the
electrolysis suit between the Peoria Water
Works Company and the Peoria Railway
Company in favor of the water company,
issuing a perpetual injunction restraining the
railway company from allowing its electric

currents to damage or interfere with the
water mains.

In his ruling, Judge Sanborn said

:

The court having found and decided that
the complainant water company has been
and is being damaged by electrolysis, caused
by electricity generated by the defendant, it

Health Commissioner Sought for Citj of Boston.

A vacancy will soon exist in the position of

chairman of the board of health of the city

of Boston.

The duties of the chairman and his two
associates are various and responsible. They
embrace the control of contagious diseases,
including bacteriological tests, disinfection

and preventive measures ; the inspection of
milk, vinegar, provisions, tenements, slaugh-
ter houses, stables, and occupations and con-
ditions dangerous to health ; the medical in-

spection of the schools, containing more than
100,000 pupils ; the management of a small-
pox hospital and a quarantine station ; the
control of convenience stations throughout
the city ; the compilation and publication of

vital statistics, and other miscellaneous
duties. The department has over two hun-
dred employes.
The mayor will consider applications from

physicians, sanitary engineers or other per-
sons experienced in this field, who are Ameri-
can citizens.

The salary of the position is now $4,500
per year, but the mayor has recommended
an increase to $5,000, and is willing to recom-
mend more.
The appointment is made by the mayor,

subject to confirmation by the Civil Service
Commission, and the new appointee will serve
out two years of an unexpired term. The
full term is three years. Applications should
be addressed to Hon. John F. Fitzgerald,
mayor, Boston, Mass.

Water Main Broken in Sioux Falls, S. D.

The breaking of the 12-inch water main,
supplying the east portion of the city of

Sioux Falls, S. D., completely shut off the

water supply of that section of the city for

a number of hours recently. The big main
was broken by a pile which was being driven
into the ground for the falsework of the

new Eighth street bridge.

The breaking of the main was followed

by an outburst of water at the place and the

reduction of the pressure in the water mains
throughout the city from 65 to 15 pounds.

Immediate steps were taken by the city

authorities to supply the East Side with

water, and two lines of hose were connected

with the hydrant on the west side and car-

ried across the river to a hydrant on the

east side of the bridge. A four-inch main
was swung across the river the following

morning and connected with the mains on
the East Side until the big main was re-

paired.



Alliance Municipal Plant.—Street Lighting and City Growth.

I In- Muni. ipal UffM riant nf Alliance. Ni-li.

Alliance, a town of about 3,000 population,

is an example of a municipality which had

municipal ownership thrust upon it. In 1892

a franchise was 8 to the Alliance Elec-

tric Company to operate a lighting plant un-

til l 920. A clause was Inserted providing

that the city might purchase this plant in

1910 at a price to be agreed upon between

the city ami the company. In event of a

-reement regarding this purchase price

a board of arbitrators was to lie appointed

tie a price, which should be binding on

both parties.

In 1910 the citizens voted to purchase the

plant, the only thing which they could do un-

e circumstanees, unless they waited ten

9 more. The agreement was negotiated

as provided by ordinance, but they disagreed

on the price. The arbitrators were appointed

according to the provisions of this ordinance,

ami they returned a decision that the plant

was wort: , and named that as the

price the city should pay. This was a great

surprise to the city by reason of the fact

that their valuation had been determined

upon a different basis. The city had taken

into account only the actual physical valua-

tion of the plant, giving no consideration to

the earnings, which formed the basis fur the

y the board of arbitrators.

The decision of the board placed the City

in a peculiar dilemma. It could not retire

from the trade, being bound by the fran-

agreement. It did not wish to pay
the large price set by the board of apprais-

ers, as it was far in excess of the physical

valuation of the plant. After some further

negotiations the city succeeded in getting the

price down to $55,000, at which figure, though
still in excess of the value of the plant and
equipment, the purchase was made.

At the time the city made the purchase
made provision to rebuild the power

plant, they assumed a $15,000 mortgage on
the old plant, and by doing this they had

t $20,000 to apply on rebuilding the

power plant. New machinery and a )
•

voir for fire protection will be added as soon
as funds can be provided.

After a little more than a year of success-

ful operation N. A. Kemmish, the superin-

tendent, offers a comparison between the mu-
niclpally and t lie privately managed plant.

Tin- following figures in both cases consist
iif the earnings and expenses from operation.

The figures given for the Alliance Electric

Company are for the year ending February
15, 1911, and in the case of the city they are
for the year ending April 15, 1912. The
same items of earnings and expenses are in-

cluded in both cases. In the operating ex-
penses no allowance was made in either case
for taxes or depreciation, but maintenance
and repairs were included. The taxes of the

old company were $300 per year, and were
taken out of their operating expenses in or-

der to make fair comparison.

ALLIANCE ELECTRIC COMPANY.

Cross earnings of the Alliance
Electric Co $32,822.55

For 12 months, operating expenses
of Alliance Electric Co 25,699.83

Gain over operation $7,152.72

MUNICIPAL PLANT.
Gross earnings of city of Alliance

for 1 2 months $33,387.93
Operating expenses city of Alliance 22, oT.",. 1

''.

Gain over operation $11,312.77

CHARGES AGAINST MUNICIPAL PLANT.
Depreciation ($50,000) at 7 per

cent $3,500.00
Interest on $75,000 at 4 V> percent.. 3,375.00
Taxes 350.00
Insurance 455.40
Sinking fund to retire bonds 3,652.37

Total $11,312.77

Number of light consumers, April 15, 191ft,

433.

The city has served forty more customers,

on an average, or 10 per cent, more than
the old company, and with practically the

same gross earnings, and the city made over

$4,000 more, or 57 per cent, more than the

old company.
The citizens and the officials of the depart-

ment are so well pleased with the operation

of the plant that their attention is now
turned to securing an ornamental lighting

system for their streets.
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streel Lighting :iiul <io Growth.

i:v C i
. E8H i.kman.

Prom a paper before the American Civic

Association, Washington, D. C.

The value of property on a business street

is directly proportionate to the number of

people who make use of the streel as a thor-

oughfare. A corner lot on Broadway is worth

more than a lot In the latest subdivision on

Long Island, simply and solely because a

greater number of people pass the Broad-

way corner during the day. It no1 infre-

quently happens that opposite sides of a
street on the same block have considerably

different values, due to the same cause. Any-

thing which adds tn the traffic of a given

sti'eet must, therefore, add to the value of

the abutting " property. While conditions of

accessibility to necessary utilities, such as

railway stations, hotels, banks, public build-

ings, etc., have doubtless a preponderating

influence in determining the traffic of a street,

it is equally true that no subsidiary condi-

tion has such a vital effect as the lighting.

The merchants on one of the main busi-

ness streets of a large eastern city saw that

the bulk of traffic failed to pass them in the

natural course of business. They installed

a brilliant system of street lighting, and
forthwith their street became the center of

attraction ; and similar instances can be cited

in numerous other cities. It would, of course,

be absurd to expect to create a popular busi-

ness street out of a thoroughfare lying far

beyond the natural limits of traffic ; but there

is no question that any street directly tribu-

tary to a business thoroughfare can be fully

doubled in value by the installation of spec-

tacular lighting.

In a more general way, lighting the entire

business section of a city up to the standards

of modern illumination does for the city, as

a whole, what the lighting of a particular

street does for that section— it increases

values by increasing the traffic, not only from
the city itself, but from the surrounding
country and nearby towns. That good light

increases the value of residential streets by
making them more desirable needs no argu-

ment. Good street lighting, more than any
other tking, gives to a city an air of pro-

gressiveness and prosperity.

It would doubtless be stretching the argu-

ment to claim that better street lighting

would directly add to the healthfulness of the

street. The power of suggestion in in-

fluencing action, however is no mere fancy ;

there is no denying the fact that one im-

provement suggests another. Improved forms
of paving have produced cleaner streets,

not merely because such streets are easier

to clean than cobble stones, hut, because of

their much more elegant appearance, they
show more strikingly the offensiveness of

filth and neglect. The same reasoning ap-

plies with greater force to the lighting of a
street. Not only will well-lighted streets be

kept cleaner, as a matter of mere inclination,

hut thej win I"- less littered and abused.

There Is extremelj little wanton destruction

nr Injury to property of any kind. Such
eases ails.' mostly I'l'.'lii I I H High t lesshess nr

association; and not only will good streel

lighting be an Incentive i" keeping the sti

clean and sanitary, but will further react

upon the residents themselves with a whole-

some Influence to cleanliness.

Before the days of systematic street light-

ing, only those ventured out at night who
had urgent business or ample bodyguard.
City streets have become safe as they h

been well lighted, it is true that light alone

would be insufficient protection, but it is

equally true that police alone, in any rea-

sonable numbers, cannot afford complete pro-

tection.

While this fact is generally recognized,

there is one phase of the matter, on which
more public education is needed. It is the

practice in many cities, especially the smaller,

to extinguish a considerable portion of the

street lights at midnight or thereabouts, thus

leaving them without this important protec-

tion for half of the night. To be sure, many
streets are little frequented during this

period ; but a single breach of public order

resulting in robbery or murder would more
than offset the additional expense involved.

A city in these days can certainly afford

—

and the citizens reasonably expect—to have
the fullest possible degree of protection every

hour of the day. The midnight schedule is

a piece of petty economy entirely out of

keeping with the wealth and civilization of

our country at the present time.

What is called the moonlight schedule is

even a greater fallacy, if literally carried

out. Moonlight is far too uncertain a quan-

tity to be reckoned with in so vital a thing

as street lighting. A city should not only

be lighted up adequately in every part, but

should be kept lighted up during the entire

part of the twenty-four hours when sunlight

is not available.

Although "ornamental lighting" has been

in vogue for many years, it has remained

for the last two years to bring about definite

and positive developments in this line. Be-

fore passing to a detailed description of the

present street lighting practices, it might be

well to take a casual glance at several forms

of lighting that have been popular in past

years. Successive developments in under-

ground service have brought about successive

developments in dee native lighting. Approxi-

mately ten years ago the change from over-

head wiring to underground brought about

the change from arc lamp span, or center

street suspension, to suspension from more

or less ornamental shepherd's crook poles.

A number of notable installations placed at

that time are still in service.

Following the pole suspension Of inclosed

arc lamps, we find the growing popularity of

the festoon system. This consists of a carni-

val effect produced by stringing streamers
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uf i: 1 1 1

»-

the curb lin.s. Stream-
to produi • ular

• during a short period of festivity and

Th. naturally developed Into

a more permanent system in the form of

the main busl-

Installations of this na-

Ite night !

sol altogether pleasing.

An ornamental lighting system must be

• sthetic as well as utilitarian.

The advent of high efficiency arc and
en lamp- rolutionlzed outdoor

s indoor lighting, and has opened
>rlds of possibilities. These high effi-

ciency units make it possible to produce, hot

only spectacular, but highly ornamental
effects—the production of illumination in-

stead of simply light, the substitution of

:or glare.

An analysis of present business district

lighting reveals two definite forms of in-

stallation :

1. Flame lamp or high efficiency metallic

electrode lamps, suspended from ornamental
poles,

2. The tungsten cluster or ornamental
standard system.

Plft feet Bpacing Is common prac-

tice. 50 to 60 feet giving excellent illumina-

tion; 70 to 80, good; 90 to 100, fair. With
60 to 66-: -. units should be placed

opposite each other and spaced 60 to 66 feet

apart on both sides of the street. On wider
streets units should be spaced correspond-

ingly closer. The following is a general rule

that can be followed to good advantages

:

The spacing of lighting units should be in-

ly proportional to the width of street.

In small cities and towns having compara-
tively narrow streets (30 to 50 feet in

width) good results can be obtained by stag-

gering the lighting units, the distance be-

tween units on same side of street being 90

feet.

The foregoing discussion has dealt largely

with business district ornamental lighting.

Space will not permit a detailed discussion

stems available for residence districts,

parks or boulevards. In a word, let us say
that single unit series lighting should be
adapted for these purpri--

An ornamental lighting installation re-

flects credit upon the city, pleases the peo-

ple, increases business and begets a desire

to improve the general lighting of the en-

tire city. The opportunity is here ; the means
of making it golden are within easy reach.

Don't neglect it.

I reach V. x perimen ts with Tarred Roads.

In a report made to the French Academy
of Science particular attention is drawn to

the danger to the eyes from dust arising

from tarred roads. To determine the effect,

mixtures of fine road dust, to which tar in

varying proportions was added, were i

up, and the eyes of rabbits dusted with the

mixtures. The results were conclusive-

While the pure road dust had little or no
on the rabbits, their eyes were greatly

affected by the presence of tar, and Berious

diseases broke out after these applications,

showing the noxious effect of the tar.

Tarring produces good results only if

roads are well built and in repair, and com-
posed of sufficiently hard materials; if the

tar fully penetrates the crevices and
not form an external crust which th" first

winter rains would raise up and transform

into mud ; and, finally, if the drying condi-

tions during the bad season are satisfactory.

Witb these few restrictions, it may be said

that tarring effectively protects the sui

of highways against motor car traffic, and
even against ordinary traffic if the latter be

not extraordinarily heavy.

The use of superficial tarring is becoming
more and more extended, principally in the

neighborhood of Paris. In the St. Etienne

district and other parts of provincial France,

progress has been slower except near a few

large industrial centers. However, a certain

increase in the mileage of tarred roads was
reported from 1908 to 1909. The appropria-

tion allowed for these experiments in 1909

in twenty-four departments amounted to

$19,077, covering seventy-eight miles of

tarred roads, compared with 46.5 miles in

1908.

In the Department of Loire the tar is

spread hot by hand or by a spray. Another
method consists in rendering cold tar fluid

by the addition of 10 per cent, of crude oil,

and spreading it by the same means as the

hot tar.

In the Department of Seine et Oise recent

experiments have been made with divers tar

and oil emulsions ; deliquescent salts also

have a. real effect, but unfortunately of short

duration, so that they can be employed only

for special occasions, such as fetes, races,

etc. This department employs every year

solutions of calcium chloride for watering

certain sections of the roads which are not

in a sufficiently good condition to receive a

coat of tar, at the cost of 2 cents per square

meter (1.196 square yards). If the weather

is too dry, the road is sprinkled with ordi-

nary water.

Chloride of magnesium produces the same
results, but the price is higher. It is used in

Germany, where 3 per cent, solutions (be-

cause of their low congealing point) lay the

dust in the streets during winter. Emulsions

such as westrumite and similar products ap-

pear to be abandoned of late because of their

high price and short duration.

In France a few experiments have been

made with crude petroleum, so much em-

ployed in America, but they were not con-

tinued on account of the high cost and the

inconvenience of the mud, which appears

with the autumn rains.
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Tour of tlie American Electric Kailway Asso-
ciation.

The officers of the American Electric Rail-

way Association and the American Electric

Railway Manufacturers' Association have
completed an 11,000-mile tour of the United
States. The journey took in cities as far

south as Galveston, as far west as San Fran-
cisco and Los Angeles, and as far north as
"Vancouver, B. C, starting from New York
City. The objects of the tour were three-

fold :

(1) To confer, not only with electric rail-

way managements, but also with representa-
tives of public utility companies in all lines,

and with public officials and civic bodies and
citizens generally on the subject of the rela-

tions between public service corporations and
the communities they serve.

(2) To cultivate closer relations with the

remote members of both associations.

( 3 ) To enlarge the membership of both
associations.

Thomas N. McCarter, of Newark, N. J., is

president of the American Electric Railway
Association, and H. C. Donecker, of New
York, is secretary and treasurer.

Brooklyn Engineers' Club's Materials Exhibit.

The Brooklyn Engineers' Club's second an-
nual exhibit of engineering materials, pro-

cesses and models was held at the club house,
117 Remsen street, Brooklyn, N. Y., during
the latter part of April. There were twenty-
six exhibits, and each exhibit was accom-
panied by its own expert, who gave ten-
minute talks each evening with his demon-
stration. The show was free to the general
public, and no charge was made by the club
to the exhibitors.

The exhibits varied from a model of the
Piercy patent locomotive stage, conceived in

South Africa and not yet adopted in America,
to the Chambers tireless cooking gas range.
The Thermit process of welding was one of
the live exhibits of the week, and frequent
demonstrations were made of the production

of liquid steel at a temperature of 5,400 de-

grees Fahrenheit from a powder composed of

iron oxide and finely divided aluminum.
The library on the second floor of the club

house was given over to the exhibits of in-

struments of precision, while the parlors in

the rear of the library were taken up by the
exhibit of the Brooklyn Bureau of Highways,
showing by charts Brooklyn's permanent
pavements in comparison with other large
cities. The New York fire department was
represented by Deputy Commissioner P. P.

Farley and Chief P. J. Graham of the repair
bureau, both of whom gave talks concerning
the more recent inventions adopted by the

department.

The American Water Works Association.

The thirty-second annual convention of
the American Water Works Association will

be held in Louisville, Ky., on June 3-8. A
very interesting program of papers, dis-

cussions and entertainment features has
been, outlined.

Among the papers to be presented are the

following:
Ancient and Modern Water Works, by

Edward Wegman; Floor Area Unit as a
Basis for Estimating Consumption, by Wil-
liam W. Brush; Ice Troubles at Buffalo, N.
Y., by Henry W. Lyon; A Method of In-

creasing Depth of Large Wooden Settling

Tank, by A. H. Meyers; How We Crossed
Two Streams with Ward Pipe at Rome, Ga.,

by M. L. Worrell; More Than Fifty Years'

Reminiscence in Water Works, by H. G. H.
Tarr; Progress of the Adoption of the Na-
tional Standard Hose Couplings and Hy-
drant Outlet, by F. M. Griswold; Organ-
ization of the Bureau of Water Supply of

the City of New York, by I. M. de Varona;
Philosophy of Purchasing Supplies, by Elihu

Cunyngham Church; Efficient Management,
by Harrington Emerson; Steam Turbines
and Centrifugal Pumps, by W. O. Berg; The
Cost of Water, or Is It Worth While to

Stop Waste, by Edward S. Cole; Method of
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• I Repairing Leaks
- - t «- 1 1 > at Lancaster, Pa.,

I !hlorination at
• y I >. I >. Jackson; Hypochlor-

-

V. lli^h; Water Softening at Owensboro,
Ky., by EI H. Breldenbach; Electrolysis
froa Iway Currents, by Prof. Al-

r. Qand; 'P.. What Sew-
irlfled, by Chester «',. W

I'.. Coli, by
: Currents in Tropical

Lakes, by John R. Downes; Wood S

•M.lnit at Atlantic City, N. J., by
I-. \ . What is a Fair Rate for

Lander potter.

\ in.-ri.au Bo< irl\ <if (i\il KllKinerr<.

The forty-fourth annual convention of
the American Society of Civil Engineers
will he held at Seattle. Wash.. June J". to

The local committ*. consists of
- witli Samuel H. Hod:--.

chairman.
The program includes papers by R. H.

Thomson on '"Pacific Coast Engineering." on
"Harbors of the Pacific Coast," on "Irriga-
tion." and one by a California member not

nnounced. There will be the usual ex-
cursions to points of engineering interest,
including the navy yard, creosoting plant,
sawmills. shipp-building "aids. Taeoma,

'.,l!s power plant, logging
camp, park system. Hood's Canal. Victoria,

Mt. Ilaininr. and Alaska.
ill be the regular summer excur-

sion rates with a probable special train
from Chicago, if enough reservations are
made.

Charles Warren Hunt. 220 W. .JTti

York, is secretary, and will give full

information.

American K. a<i Banders' Association Remains
Independent.

The American Road Builders' Association
seems to have come to the conclusion that
the chip which it lias carried on its should-
er in rather conspicuous fashion has been
knocked off. and it has refused to affiliate

with the other organizations interested in

holding a joint congress. There has been
quite a pronounced tendency in this organ-
ization to restrict its membership to care-
fully selected approvers of the course tak-
en by the board of directors and it is not

rising that the board finds itself un-
to control the far larger membership

of the other organizations interested in the
rative movement.

The Road Builders have not always held
themselves independent of special interests
although their work has in general been
very satisfactory, in technical quality as
well as in the line of promotion. While
they will 1 as an organization in

the Road • of next year, it is quite
• le that their places can be filled by

Individual memberships, even from tin-

ranks of the seceding association.

Municipal Engineering will do its i>.

• publicity for the good ti.ing- pro-

: or actually done by all the organiza-
tions and regrets that temperamental dif-

ferences have made a break which will du-
plicate activities and therefore i

Biderable waste both in the organizations
themselves and among those who will try in

tin- future as they have in tin- past to pro-
mote the cause of good roads even under
disadvantages which s< cm to them so .

to reti

Fourth National Conference on ( it.\ Planning,

The Fourth National Conference on i

Planning was held in Boston. Mis-., on May
27-29, and was largely attended. In connec-
tion with the meeting an exhibit of city
planning, illustrating the program of the
conference, was held in the Boston public
library.

The program this year was peculiarly
practical and appealed alike to engineers,
architects, landscape architects and stu-
dents of sociological problems. There was
an attempt to show just what city planning
can do for certain types of areas and how
the bills incident to improvement or recon-
struction can be paid. Group sessions on
city planning 'and housing and on city plan-
ning and the problem of circulation

held. The following subjects were dis-

d: 1. The Meaning and Progres
City Planning. 2. City Planning Studies of

3. How the City Planning
Bills are to be Paid. 4. The "Zoning" prin-

ciple of Germany applied to the L'nited

States.

F. Shurtleff, 19 Congre-s street. Boston,
Mass., is secretary of the Confere:

International Association of itnad Congresses.

The third meeting of the International
.Association of Road Congresses will be held
in London in June, 1913. Paris was the
first meeting place in 1908, and Brus
was the second in 1910. Both of these meet-
ings were most successful, and great in-

terest is aroused in the London congress
of 1913.

The purpose of the Congress is the con-

sideration of "the best ways and mem
coping' with the great wear and disintegra-

tion of roads caused by the increase of ve-

hicular traffic, more especially of motor
traffic, which has taken place in re

years."

Full reports of tin- discussions and deci-

sions of the congress, and complete sets of

the various papers on different subjects will

be published. These papers will comprise
reports by leading authorities from all parts

of the world, experiments and recent ex-

periences in road engineering, methods of

preventing dust and mud. the laying of

light railways and tramways on roads, the
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choice of surfacing materials, the Influence

of weight ami speed of vehicles on roads
and bridges, the conditions to be fulfilled

by horse-drawn or mechanically propelled

vehicles, In order that they may not dam
age, or suffer damage from tin- roads, etc.

These papers will, of course, be of greal

value I" no! onlj local authorities, hut also

to inad engineers, motor designers and
manufacturers, ami to every user of roads
who is interested in their proper and effi-

cient upkeep. The membership of the con-

gress is open to all, and all publications will

he sent to members.
\v. Rees Jeffreys, Queen Anne's Chambers,

Broadway, Westminster, London, S. \Y., is

the honorable general secretary of the as-

sociation.

<;<><icl Roads Special Delayed by Floods.

Many of the farmers of Texas, Oklahoma,
Arkansas, Louisiana, Mississippi and Ala-

bama have been inquiring of the American
Association for Highway Improvement in

Washington what has become of the "Good
Roads Special" which was to have visited

their districts on certain specified dates.

J. E. Penhybacker, Jr., the executive secre-

tary of the American Association for High-
way Improvement, makes the announcement
that, owing to the Hoods along the Mississippi,

it was necessary to put the special on a sid-

ing, the schedule 'naturally being disar-

ranged.
The trip of the "Good Roads Special" was

arranged as a result of the co-operation of

the United States Office of Public Roads and
the American Association for Highway Im-
provement with B. P. Yoakum, chairman of

the Krisco lines, who is also a member of the
1 tive committee of the American Asso-

ciation. The full government exhibit, show-
ing the effect of good roads and bad roads
with stere ipticon views, electric models show-
ing how roads are made and stone crushers
at work, is on board the train. H. S. Fair-

hank, assistant field secretary of the Ameri-
can Association, is delivering lectures from
the train, and at every stop is lending his aid

in the formation of road improvement asso-

ciations for the local communities. In his

report to Secretary Pennybacker, he says that

twenty such associations have been formed
already, and that all have become affiliated

with the American Association for Highway
improvement.

Technical Associate as.

The Tri-State Water and Light Association
of the Carolinas and Georgia, after a two
days' session at Salisbury, N. C. selected
the following officers for the ensuing year:
President, W. P. stieglitz. Columbia, S. C. ;

secretary-treasurer, J. W. Neave, Salisbury,

K. C.

The Southwestern Water Works Associa-
tion was recently organized in Temple, Tex.,

wiih the following officers: President, Pad
lick Bracken, of Temple; secretary-treas-

urer, E. I.. Fulkerson, of Waco; vice-presi-

dents, Messrs. t. j. Powell, of Fori Worth;
R. L Junes, of Houston . II. I.. Mel hillie, of

Sherman: Thomas < 'renin, of rale-tine.

<\ 10. Bartholomew, of Austin, and W. h
Butler, of Brownwood.
The regular meeting of the Colorado Asso-

ciati f Members of the American Society

of Civil Engineers was held at the Colorado
Traffic Club, Denver, Colo., May n. 1912.

The subject "flumes" was discussed. <l. X.

Houston, Sec.-Treas,

At the 311th meeting of the New York
Electrical Society, held at the Kngineering
Societies Building, 29 West 39th street,

Wednesday, May 15, at 8 p. m. Dr. Charles
Proteus Steinmetz lectured on "Wave Mo-
tion." George H. Gay is secretary of the

association.

The regular monthly meeting of the

American Society of Engineer Draftsmen,
held on May 10, in the Engineering Societies

Building, was marked by the admission to

Junior Membership of Miss Marie Oberlan-

der, a student of architectural drawing at

Teachers' College, Columbia University. F.

F. Hickel, M. E., consulting engineer to the

Worthington Pump Co., delivered a lecture

on "Practical Applications of the Slide Rule."

Walter M. Smyth is secretary.

On account of other conventions in Denver
on September 10, the directors of the Inter-

national Association of Fire Engineers have,

at the request of Chief Owens, changed the

date of the meeting to September 17-20,

James McFall. Roanoke, Va., Secretary.

The Fire Marshals' Association of North
America has completed arrangements for the

annual convention to be held in Detroit,

Mich., July 11 and 12. The following will

speak during the two days' session: John
W. Zuber, of Ohio, on "Inspection ;" J. R.

Young, of North Carolina. "Prosecutions;"

Joseph Button, of Virginia, "The Criminal

Match ;" Alfred A. Lindback, of Manitoba,

"The History of the Organization," and C.

A. Ellison, of West Virginia, "Fire Preven-

tion and Its Effect on the Cost of Fire In-

surance."

At the twenty-fifth annual convention of

the Montana Society of Engineers, held at

Anaconda, the following officers were elect-

ed : R. A. McArthur, president ; John H.

Klepinger, first vice-president ; Reno H.

Sales, second vice-president ; Clinton H.

Moore, secretary; Sam Marker, Jr., treas-

urer.

At a meeting of the city engineers of the

the Montana Institute of Municipal

Engineers was organized. The meeting was
held at Helena. Mont., on May 11. Henry
Gerharz, of Billings, was elected president

;

Charles W. Helmick, of Helena, vice-presi-*

dent, and Carl C. A\"idener, of Bozeman,
secretary-treasurer. The officers, with M. L.

Morris, of Great Falls, and William McLean,
of Lewistown, compose the board of direc-
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ted a committee
to draft B OOde of ethics.

At a regular meeting of the Municipal En-
gineers of the cit> forte, May 12,

a paper entr ->- of the

Bted by Colonel William
:ack, Corps of Engineers, United States

Army.
EL K. Brown was elected president of the

lety of Engineers at the annual
meeting, held in Salt 1 K II.

Beckstead and F. D. Ulmer were elected

vice-presidents; L H. K -urer, and
Prof. EL B. Ketehum, secretary.

Technical Befeteela.

Work has been commenced upon the con-
struction of the new Ceramics and Min-
ing Engineering Laboratories of the Uni-
versity of Illinois. The contracts for the
new Transportation Building and the Loco-
motive Testing Laboratory will soon be let.

Henry E. Riggs, M. Am. Soc. C. E., of
the Rifegs & Sherman Co., Consulting Engi-
neers, of Toledo, Ohio, has been appointed
Professor and head of the department of
r-ivil engineering at the University of Mich-
igan. Prof. Riggs graduated from the Uni-
versity of Kansas in 1886. He spent a
number of years in railway work and was
for six years Chief Engineer of the Toledo,
Ann Arbor & North Michigan Ry. Since
1896 he has been in private practice in To-
ledo. It is the purpose of the University to

expand the civil engineering courses to

cover three other departments; a structural
engineering course under Prof. A. E.
Greene ; Fgeodetic surveying under Prof.

Clarence T. Johnson, and a course in sani-

tary and municipal engineering.
Francis S. Foote, Jr., has been appointed

associate professor of railway engineering
in the department of civil engineering at

the University of California. Mr. Foote is

at present a member of the instructing staff

of the school of Railway Engineering and
Administration at the University of Illi-

nois. He is a graduate of Columbia Uni-
versity.

Prof. John H. Xelson has been appointed
professor of applied mechanics at the Wor-

i Polytechnic Institute to succeed the
late Prof. Edward L. Hancock. For the
past three years Prof. Xelson has been in

charge of the department of applied me-
chanics at the Case School of Applied Sci-

ence, in Cleveland, and he was also for-

merly on the teaching staff in mathematics
and mechanics at the South Dakota State

ege.

animal meeting, Utica, June 10-12. Mayor
C. C. Durvi .

. pri Bldent, Schenectady, X. Y. ;

C. C. C rotary, New York.

National Electric Light Association. An-
nual meeting at Seattle, Wash., June 10-14.

T. C. Martin, secretary, 29 West Thirty-ninth
rk City.

N< w York State Association of Fire Chtefa
Annual convention. Albany, N. Y., June 20-21.

r. <;. Lucas, secretary, Poughkeepsie, x. Y.

American Institute of Electrical Engineers.
Animal convention, Boston, Mass., June 25-

28. 1". I,. Hutchison, 33 West Thirty-ninth
Xow York City.

American Society of Civil Engineers. An-
nual convention at Seattle, Wash., June 25-28.

C. \V. Hunt, 220 West Fifty-seventh street,

New York City.

Society for the Promotion of Engineering
Education. Annual meeting at Boston, Mass.,

June 26-28. H. H. Norris, secretary, Cornell

University, Ithaca, X'. Y.

National Municipal League. Annual meet-
ing, Los Angeles, Cal., July 8-12. Clinton

Rogers Woodruff, North American building,

Philadelphia, Pa.

Fire Marshals' Association of North Amer-
ica. Annual convention, Hotel Cadillac, De-
troit, Mich., July 10-12. State Fire Marshal
Palmer, president, Lansing, Mich.
Xew England Water Works Association

Thirty-first annual convention, Washington,
D. C, September 18-19. Willard Kent, sec-

retary. Headquarters, Boston, Mass.
Central States Water Works Association.

Sixteenth annual convention, Detroit. Mich.,

September 24-26. R. P. Bricker, secretary,

Shelby, Ohio.

American Society of Municipal Improve-
ments. Annual convention, Dallas. Texas,
Xovember 12-15. A. Prescott Folwell, secre-

tary, 50 Union Square, Xew York City.

Xew York Fire Exposition and International

Conference of Fire Prevention, Protection

and Extinguishment. Seventy-first Regiment
Armory, New York City, October 2-12.

A. D. V. Storey, secretary, 1269 Broadway.
Xew York, X. Y.

< ;»l<-ndar of Technical Meetings.

American Water Works Association. An-
nual convention, Louisville, Ky., June 3-8.

John M. Diven, secretary, 217 River street,

X. Y.

Mayors' Conference of New York. Third

U. S. Civil Service.

The U. S. Civil Service Commission will

hold examinations as follows

:

June 5. Examiner of surveys in the field

servce of the Department of Agriculture at

entrance salaries of from $1,200 to $1,500

per annum. Computer in the Astrophysical

Observatory, Smithsonian Institute, Wash-
ington, D. C.

June 10. Chief of drainage investigation

in the office of experiment stations, Depart-

ment of Agriculture, at a salary of about

$4,000 per annum.
June 12. Laboratory assistant in the Bu-

reau of Standards, at a salary of from $900

to $1,200 per annum.
June 26-27. Assistant to inspector of or-

dance, War Department, at a salary of $1,200

per annum.
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C. li. Burt.

C. II. Rust, who has tor t h«- past thlrtj five

years been connected with the city "engineer-

ing department of Toronto, Ont., Can., has

resigned. For the last fourteen years Mr.

Rust lias held the position of city engineer,

In which capacity he has directed a great

many Important public works, Including ex-

tensive sewerage Improvements and better-

ments of the water front.

Mr. Rust was elected a member of the

Canadian Society of Civil Engineers in 1887,

and in 1001 was made vice-president of that

C. H. RUST.

body. In 1911 he was elected president of

this organization. He was interested in

other engineering and municipal societies,

having been elected a member of the Ameri-
can Society of Civil Engineers, the American
Society of Municipal Improvements and the

American Water Works Association.

Mr. Rust has been appointed city engineer

of Victoria, B. C, Can., at a salary of $6,800

per annum, which is a considerable increase

over that of his former position. At To-
ronto George G. Powell is acting city engi-

neer.

Personal Notes.

James P. Gaffney has been appointed city

engineer of Cumberland, Md.
Carr Edwards, St. Charles, Mo., has been

reappointed city engineer for a term of two
years.

Israel R. Bart has been appointed super-

intendent of the Armstrong Water Company
at Kittanning, Pa.

D. P. McCarthy has been reappointed city

engineer and superintendent of streets, sewers
and water of St. Albans, Vt.

Theodore A. Leisen has been reappointed

ohlef engineer and superintendent of the

works of Louisville, Ky.

J. R. Ellis lias i city engineer
of Columbia, Mo., to become assistant city

engineer of Regina, Sask., Can.
Albert P. Haines has been appointed engi-

neer in charge of the construction of roads
for the city of Fort Worth, Texas.
William H. Connell has been appointed

chief of the Bureau of Highways of Phila-

delphia, at a salary of $6,000 per annum.
C. H. Sweetser, consulting engineer, Olym-

pla, Wash., has been appointed engineer in

charge of the construction of highways for

Pierce county, Washington.
James E. Carroll, for nine years past city

engineer of Crookston, Minn., has been ap-

pointed assistant commissioner of public

works, of St. Paul, Minn.
Dr. Rudolph Diesel, inventor of the Diesel

engine, was elected an honorary member of

the American Society of Mechanical Engi-
neers at the meeting held on April 30.

James M. Porter, Pittsburgh representative

for a number of paving brick and paving
block manufacturers, has removed his office

to 1842-43 Oliver building, Pittsburgh, Pa.

A. J. Hammond, consulting engineer of

South Bend, Ind., and chief engineer of the

Chicago Bureau of Public Efficiency until re-

cently, has been appointed bridge engineer of

Chicago. T. G. Pihlfeldt, who held this posi-

tion for many years, has been retained as

bridge designer.

Walter G. Kirkpatrick, Massena L. Culley,

John E. McCorkle, Jr., and John R. Baylis

have become associated under the firm name
of Kirkpatrick, Culley, McCorkle & Baylis,

for the practice of engineering in the South-

ern States, making a specialty of hydro-elec-

tric power developments and municipal im-

provements. The offices of the new firm are

at 703 Farley building, Birmingham, Ala.

Mr. Kirkpatrick has been engaged in this

work for twenty-five years, with an office at

Jackson, Miss., and has been recently ap-

pointed city engineer of Birmingham, Ala.

Messrs. Culley, McCorkle and Baylis have

been associated with him in engineering work
for a number of years.

As a result of the recent election of a new
municipal administration in Milwaukee, a

number of changes have been made in the

executive offices. Fred G. Simmons has been

appointed commissioner of public works.

Henry P. Bohmann has been appointed super-

intendent of water works. F. W. Blodgett,

who was at one time engineer of the park

board of Milwaukee, has been appointed as

superintendent of street construction. C. O.

Davis, formerly roadmaster of the Milwau-

kee Electric Railway and Light Company,
has been appointed superintendent of street

cleaning and garbage collection. J. C. Pin-

ney, Jr., instructor in bridge engineering at

Marquette University, Milwaukee, Wis., has

been appointed superintendent of bridges and
buildings.
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rin- Naiidiuii Police Signal System.

A complete telephone Bystera, a light and
alarm bell signal, ami an automatic recording

•a aro all embodied in the National Po-

lice Signal System, of which the first installa-

tion was made in Buffalo, N. v.

An experience of more than twenty years
in practical police signal work, coupled with
wide technical experience as an electrician,

nabled the Inventor <>f the National Po-
t
i* -»- Signal System t" perfect a device that

eliminates entirely the register ami tape ap-
paratus and substitutes therefor absolute

automatic sealed registry of movements of

mien to such a degree that the chief

or other commanding officer knows at all

times, day or night, just where every man on
the force is located, and can talk with one

i <>r fifty of them on a moment's notice.

A patrolman may he summoned at once by
or flashlight as desired.

Tlie central station switchboard may he ar-

i for the- operation of as many circuits

esired. It is so arranged that telephone
miration can be held between any two
boxes or from any patrol box to any

one on local telephone system.
A visiOle and audible signal is given at the

switchboard during the operation of each pa-

trol Pox. the signals remaining in continuous
•ion only when telephone communica-

tion is desired with the central office, and dis-

continuing when central office operator an-
swers call. The operation of all patrol blxes

IS automatically recorded whether attendant

switchboard of not.

The recorder consists of an electric time-
ling device so arranged and mounted

that the record remains in constanl view for

rlod of eight, twelve, or as many hours
-ir-il. The importance of having a rec-

ord in view for a number of hours cannot be

stimated as a mere glance at the record

ry box pulled and enab cen-

ffice operator to quickly locate any pa-
trolman. It is impossible for the central

operator to make false record of the
aion of any patrol box.

The patrol box is iron clad, thoroughly
I with a moisture and acid proof com-
I. All apparatus is protected from
ire and dust by the iron case. The ap-

paratus consists of a telephone transmitter.
• r and hook-switch, wagon or emer-

c ill equipment ami door switch for dis-

connecting all the apparatus from the line

when outer door is closed. All wagon or

rgency calls arc automatically recorded.

Associated with each patrol Imx is a red

lamp and a loud ringing bell ; these being

used'to signal patrolman by day or night. As
many lamps and bells as desired can be oper-

ated from any one patrol box. This permits

locating these signals at points of vantage
for signalling an officer. The lamps and bells

i iated with any one patrol box can be
operated without operating those associated

with any other patrol box, or all the lamps
and hells on the entire system can he oper-

ated at the same instant.

Several devices have been designed for po-

lice signalling, but they are with one excep-

tion register ami tape systems, ami as such,

they have main- deficiences. The National

Police Signal Company have perfected a de-

vice thai eliminates entirely the register and
tape apparatus, and substitutes therefor

absolute automatic sealed registry of move-
ments of patrolman to a degree that the

chief or other commanding officer knows at all

times, day or night, just where every man on
the force is located and can talk with one or

as many as desired at a moment's notice.

The National Police Signal System is not

constructed in series. Should an open cir-

cuit or other trouble occur, it can only effect

one box. In this system positive indication

of an open circuit, grounded lines, etc., are

given at the central office, and trouble can be
repaired at once.

It is not necessary with this system to tele-

phone a call for a patrol wagon, or to send
in an emergency call verbally. The mere
pressing of the wagon or emergency call but-

ton sends the necessary signal to the central

office. This is of great convenience, especial-

ly to the patrolman handling an unruly pris-

oner.

Under this system reserve patrolmen can
be sent on regular beats, thereby increasing

lie efficiency of the force and the efficiency of

having men on hand is not impaired in the

least as the central office operator can call

all the patrolmen at a moment's notice and

give special instructions.

The Superintendent of Police of Buffalo,

Michael Regan, has expressed his satisfac-

tion with the success of the system, as has
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Rhinelander Waldo, Commissioner of Police

of New York City. The system is manufac-
tured and Installed by the National Police

signal Co., 221 Bllwanger & Barrj Building,

Rochester, N. v

ill.' New Factors of tin- n. \\ . Clark < <>.,

Mill I l. 111.

The IT. W. Clark Co., of Mattoon, 111.,

manufacturers of the Clark meter box and
other water works appliances, bave been

forced to larger quarters by the rapid in-

crease in their business during tin- past year
or two. This new plant and equipment will

not only better care for their present large

business, but will permit of future growth.
The illustration on this page gives a fair

idea of the magnitude of their new build-

ings, which have a floor space of over 45,000

square feet.

In is their intention to add, at a very early

make tin- box bodies for their meter I

Hi' concrete They also manufacture sp<

water works gauges, the "Clark sanitary well

construction" and tin- "Clark
| OUble-

acting deep well pump plungera."
'The company was incorporated a little over

ar ago. Tin- officers arc: II. \V. Clark,

dent; C. H. Tillotson, treasurer, and
Dwighl l'. chiiii, secretary. They issue a

very comprehensive . fully descrip-

tive of their line, which will he forwarded to

any one interested.

Northwestern and .Miracle Machinery Manu-
facturers Consolidated.

What is considered to be one of the

largest deals ever consummated in the his-

tory of the concrete machinery manufac-
turers, in importance of the transaction,

the money involved and in the interests

affected, is the consolidation of the Miracle

THE H. W CLARK FACTORY MATTOON. ILL.

date, several new water works specialties to

their line. In addition to their regular large

line of meter housings, they are equipped for

and are especially solicitous of business de-

manding special and out-of-the-ordinary re-

quirements in meter box castings to meet
local conditions.

The goods now manufactured by this com-
pany are known to practically every water
works manager and superintendent, the Clark
meter box having been adopted by many-

cities as the standard housing for all meters
placed out of doors. They have a style and
size of meter box to suit every condition of

service and climate, as well as every size of

meter or depth of service. Their "Teksagon"
meter couplings eliminate the troubles of

leaks and choked waterways experienced

where gaskets are used. The Clark iron col-

lapsible forms are being used very exten-

sively by water works men who desire to

Pressed Stone Co., of Minneapolis, Minn.,

with the Northwestern Steel & Iron Works,
of Eau Claire, Wis., for the manufacture of

concrete machinery and tools.

Both concerns are very well known, do

a large business and enjoy a high reputa-

tion among concrete workers and contrac-

tors. This consolidation will give them the

distinction of being the largest makers of

concrete machinery in the world.

The Northwestern line has been estab-

lished for the past decade and its concrete

making machinery and tools are used in

every country on the globe. It meets the

big demand for medium priced machinery
and offers every conceivable kind of ma-
chine, tool or mold necessary for all kinds

of concrete work.
The Miracle line, consisting of concrete

machines of single and double staggered

air-space, two-piece wall block machines,



mi MUNICIPAL ENGINEERING

brick machines, mixers, tile molds, orna-
ments] molds and molds ror

chimneys, piers, burial vaults. .•!«., is one
of the oldest lin.-s In existence.

The Minneapolis plant will be abandoned
and all machinery, stock, etc, will be

ESau t'lane, where the manufac-
turing will be done in the plant of the

Northwestern S • .v Iron \\ • >iks. Tiiis

last Btep was taken because of adequste
facilities, added conveniences and more

afforded at the Eau Claire plant.

\ "-mull Portable Concrete Mixer.

A new concrete mixer has been placed on
the market by Chain Belt Company t<> meet
the demand for a machine of small ca-

pacity, that can be easily moved from place
to place with one horse. It is particularly

mixers, years are conspicuous by their al>-

sence, as the drum is driven by steel roller

chain belt. The roller track surfaces of the

drum and the rollers on which it rests are
made of chilled semi-steel and there is the
Past possible opportunity for the moving
parts to wear out.

it is manufactured by the Chain Belt
Company, Milwaukee, AYis.

\ Detachable Electric R»w Boat Motor.

The Jewel . electric boat propelling: de-
\ Lee is attracting the attention of hunters,
fishermen, automobilists and pleasure seek-

ers at summer resorts.

This portable device weighs complete
twenty-five pounds and can be attached to

A SMALL PORTABLE CONCRETE MIXER.

well adapted for the use of contractors who
have occasion to do small jobs of sidewalk
laying, and for use in the country in build-

ing silos, barn floors, troughs, etc.

The mixer shown in the accompanying
photograph, is called the No. 00, and has
the capacity of 4% cubic feet of loose ma-
terial, or 3*4 cubic feet of mixed materials
per batch. It is furnished with gasoline
power, being provided with a three-horse
power water cooled engine. This machine
can also be rigged up with an electric

motor. The drum, like those of all Chain
Belt mixers, is made entirely of a special
mixture of semi-steel, and is cast in two
sections.

The mixing is accomplished by means of
'
4 -inch steel mixing blades and malleable

iron buckets in the interior of the drum.
On this machine, as with other Chain Belt

any canoe or row boat by means of adjust-
able clamps.
The electrical motor is mounted vertically

on a supporting tube and is said to have
a maximum speed of 2,500 r. p. m. Two 6-

volt 60-ampere hour storage batteries con-
nected in series supply current for the
motor. The motor is direct connected to a
vertical transmission shaft about two feet

above the water line.

The power is transmitted to a pair of
special gears somewhat similar to the worm
gear type. The circular gears operate in a
gear housing below the water line and
change the vertical power transmission to

the horizontal propeller shaft.

The Jewel detachable row boat motor
is manufactured by the Jewel Electric Co.,

located at 1122 South Michigan avenue,
Chicago, 111.
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A Correction,

Due tn b typographical error, the ad-
dress of the Des Moines Bridge and Iron

Co., which was given on page 119 of the
.May Issue, was stated to be 912 Casey
Building. It should have been 912 Curry
Building, Pittshurg, Pa.

Portable Dryer.

It is usually found that the ordinary port-
able sand and stone dryer or heater is dif-

ficult to move from point to point on ac-
count of excessive weight. The machine
shown in 1 lie drawing is designed for port-
able and semi-portable work. It is light

and simple in design, yet all parts are made
strong and durable, no sacrifice being made
in any case to secure lightness at the ex-

pense of strength.

The American process direct heat dryer
is of the direct heat and direct contact type.

It consists essentially of a cylindrical steel

shell, provided on the interior with longi-

tudinal shelves. Near each end of the shell

neater Is simple In design and does not re-

quire much power.
The manufacturers, the American Pro-

cess Company, 68 William street, New York
f'ity, make a specialty of dryers and have
made a study of a type to secure maximum

ity uiih a minimum amount of fuel
and lowest possible cost for repairs, The
moving parts are few and so constructed
that the wear is small and entirely confined
to parts easily repaired or replaced at small
cost. The wearing parts are all exposed
and can be watched by the operator without
taking him from other duties, and it is

claimed that the machine is altogether the
most economical and inexpensive on the
market.

The H. W. Johns-Manville Co. Moves to Larger
Quarters.

The executive offices and New York show
rooms of the H. W. Johns-Manville Co.,

manufacturers of asbestos, magnesia and
electrical supplies, were moved on April 20,

THE AMERICAN PROCESS PORTABLE DRYER.

is a weldless rolled steel tire which rests

on carefully chilled and ground friction

wheels. These wheels are rotated by gear-
ing or chain belting, and they in turn im-
part rotation to tha shell. The dryer as a
whole is set on a gentle slope, determined
and fixed by experience.

The operation of the machine is simple
and thorough. The wet material enters
the shell at the higher end, falls to the bot-
tom of the dryer, is caught by a shelf, ele-

vated to almost the highest point of the
rotation, and is then showered through the
furnace gases. This cycle of operations is

repeated until the material, in a dried con-
dition, is discharged from the lower end of
the dryer. The motion of the material
towards the discharge is because of the
slope of the dryer. The material travels in

the opposite direction to that of the hot
gases in order to bring the highest temper-
ature in contact with the dry material thus
heating the material to any temperature
required. The driving arrangement for con-

veyors going to and from the dryer or

from their old quarters at 100 William
street, to the new twelve-story H. W. Johns-

Manville building, Madison avenue and For-
ty-first street, New York City.

This move marks the fifty-fourth anniver-
cary of the company. Under the name of

H. W. Johns Manufacturing Co. the busi-

ness was conducted at 87 Maiden Lane, pre-

vious to May 1, 1897, when it was moved to

100 William street. In 1901 the firm name
was changed to H. W. Johns-Manville Co., a
consolidation being effected between the

Manville Covering Co., of Milwaukee, Wis.,

and H. W. Johns Manufacturing Co. This
last combination brought together two of

the largest manufacturers of pipe and boiler

coverings, packings, roofings, etc., in the

world, and the growth of the company since

that time has been marked.

They now have factories located in Brook-
lyn, N. Y., Milwaukee, Wis., West Milwau-
kee, Wis., Hartford, Conn., Nashua, N. H.,

Lockport, N. Y., and Newark, N. J., with an
asphalt refinery at South Amboy, N. J., and
extensive asbestos mines at Danville, in the
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ada, whirli. art- the

n exi ep-

ranch hoi;

•

In the new quarters the company will oc-

building.

In its entiretj
• of Boor

unber ap-

en.

i . Matchless ITaiillaij Street < leaning Ma-

chine.

a recent "municipal parade" in an enter-

prising western city furnished an object
:i in the lack of efficiency in our street

Ing methods. Following t lie line of
modern street rotary brooms, anil flushers,

cam» --ling line of ordinary bi

on wheels, each containing a shovel, and
propelled by one able-bodied workman. Pol-

lowing these came a double number of la-

cleaned, and tin- dusl pan lowered to rest

upon the pavement a short distance beyond
tin- dirt tn be gathered. Tin- dirt is then

by nuans hi' a push broom, into the
pan which rests in contact with tin- even
Burface of tin- pavement, with the last

push i>f the broom, Hie brush is left in the
paii while tin- machine is pushed to the next

• n iif pavement to be cleaned. When
tin- dust pan is sufficiently filled, or when
it is desired to move the machine for some
distance, tin- n>> re action of taking the han-
dle <it" tin- machine to pull it to its next lo-

cation, causes tin- pan to hi- raised ami be

emptied into tin- metal receptacle of the

cart.

The Matchless machine dispenses entirely

with the use of shovels and scrapers: and
tin- saving by its operation is an
item which will materially increase the area
cleaned by each machine.

An Efficient Weed Killer.

A weed killer t" be thoroughly satisfac-

tory for use in parks and cemeteries and
on other public work should possess, in ad-

Sweeping Position. Dumping Position.

THE MATCHLESS STREET CLEANER.

borers, each with a flat scoop which he
pushed before him as he marched. It was
thus demonstrated to the citizens who
watched the parade, that it took two men

:ve each of these push carts, or three
men for each street dirt carrier.

In contrast to this is the Matchless Street
•ier. manufactured by the Matchless

Cleaner Company, Troy. X. Y. In this

only one man is required to quickly and
efficiently operate each street cleaning unit.

The machine consists of a two-wheeled rait,

strongly built of steel throughout, with
light wooden wheels. The dust pan, which
is the distinctive feature of the machine, is

attached to the cart by a revolving arm.
The pan is constructed of galvanized iron,
with a blade 28 inches long and 6 inches
wide, made of spring steel.

The method of using the machine is so
simple as to make its efficient use possible,
even to the most unskilled labor. The cart
is pushed to the part of the street to be

dition to its property of destroying vegeta-
tion, the elements which render it stainless
and non-injurious to stone, metal or wood-
work. These attributes are stated to be
true of the Key Brand Weed Killer, manu-
factured by the Interstate Chemical Com-
pany, 120 Bayview avenue, Jersey City,
X. J.

The preparation is put up in cases and
barrels. Before application to the road-
way it is mixed with 40 parts of water, and
it is spread by means of a sprinkling can or
watering cart. The effects of this treat-
ment are said to be much more permanent
than the old procedure.

Its use is recommended for the permanent
clearing of roadways, paths, streets, cut-
ters, tracks and playgrounds of weeds and
grass, for the reason that one application
of a gallon for each 25 square feet is said
to be effective for several years. It is sup-
plied in barrels, kegs and cans.
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\N-Miciniion <it American Central Manufac-
turer-.

The BeBsion of the Association of Amer-
ican Portland Cement Manufacturers al the

Hotel LaSalle, Chicago, on Mas 9, was de-

voted entirely to the subject of good roads
and the use of concrete In their construc-
tion. The speakers were Logan Wallt i

Page, director ( »t'fice of Public Roads,
Washington, I >.

<
'. ; Win. M. Pindell, presi-

dent Dolarway Paving Co., New York City;
\\". p. Blair, secretary National Paving
Brick Manufacturers Association, Cleve-
Land, < > 1 1 i i » : Edward X. nines, road com-
missioner Wayne county, Detroit, Mich.,
and .1. s. McCullough, city engineer, Fond
hi Lac. Wis.
Attn- the conclusion of the program a

special train was chartered and the entire

party went to Ann Arbor and Detroit
on an inspecting- tour of the concrete road
work in and near those cities. At Ann Ar-
bor, City Engineer Groves conducted the
party on an automohile trip over all the
pavements which have been built under Iris

direction. At Detroit, the Wayne county
roads were inspected under the guidance of

Commissioner Edward N. Hines. In the
evening the entire party were the guests of

Edward M. Hagar, president of the asso-
ciation, at dinner at the Hotel Pontchar-
train.

Trade Publications.

The United States Wood Preserving Com-
pany, 71 Broadway, New York City, have
prepared a handsomely illustrated hooklet
devoted entirely to the use of their cre-

osoted wood blocks upon bridges. The
roadways and superstructures of about 25

interesting bridges are shown, together with
drawings illustrating the use of wood block
in bridge flooring.

The April issue of Paving and Roads,
issued by the Texas Company, Battery
Place, New York City, contains among other
articles the following: Extracts from the
report of W. W. Crosby to the State Roads
Commission of Maryland; Equipment for
surfacing roads by the penetration method,
by H. Tipper; and the Report of the Asso-
ciation for Standardizing Paving Specifica-

tions.

"The Lehigh," published by the Lehigh
Portland Cement Co., Peoples Gas Building,
Chicago, contains for this month some gen-
eral material of interest to their dis-

tributers, some photographs of the Cleve-
land Short Line Railway, and the use of
cement thereon, and some advertising helps
for the dealer.

The Universal Portland Cement Co., Chi-
cago, is publishing a monthly booklet,
called the "Permanent Pavement." It is a
live publication, which, though frankly de-
voted to the cause of concrete roads, con-
tains in addition to valuable matter along
this line some interesting data which con-
cern the cause of good roads in general.

The current Issue contains some descrip-
ii i' tin- highwaj organizations in a num-
ber of tin' states, a discussion of the atti-

tude of railroads toward good roads, ami
.-.nil.' interesting descriptive matter on con-

crete pavements.
Tin' Fori Worth Advertising M<-n's Club

prepared a very attractive book ot' views of

iiio city in anticipation of the visit ot

Associated Advertising <'iui>s of America,
which was held on May 22nd,

Tin' Goulds Manufacturing Company, 131

West Fall street. Seneca falls, X. V.. have
issued Bulletin Number 111', devoted to

handy data on power pumping. It contains

matter relative to pumps, their installation.

operation, economy, capacities and rates of

suction and discharge; piping, including
standard dimensions for wrought iron and
light well casing, and a table for equaliz-

ing pipes; power, including rules for de-

termining the size and speed of gears, data

on shaft transmission, etc.; water, including

tables of equivalents, pressure at different

heads, friction, discharge, and tables off
discharge for nozzles and effective fire

streams; and some general information on
making estimates for pumping equipment,
together with general tables. The Bulle-

tin possesses a great deal of useful in-

formation in a very convenient form.
The Universal Portland Cement Co. has

issued the fifth edition of the book, "Cement
Sidewalks." This is a comprehensive and
instructive treatment of the correct meth-
ods of laying concrete walks and has been
in very wide demand. Copies are sent out

by the company free of charge.

Trade Notes*.

Birmingham, Ala.—The Birmingham Rail-
way, Light and Power Company plans to
place all electric wires under ground at a
cost of about $260,000.

San Diego, Cal.—A $75,000 bond issue for
playground improvement has been voted.
Allen H. Wright, city clerk.

Springfield, 111.—The purchase of an auto-
mobile patrol wagon is contemplated. Chief
Underwood.
Xew York, XT . Y.—Dana Pierce, an elec-

trical engineer, has been put in charge of
the New York office of the Underwriters'
Laboratories as electrical engineer of the
Laboratories. He is in position to afford
electrical manufacturers through testing
stations in both Chicago and New York
improved facilities for obtaining opinions
and reports upon their products with in-

creased promptness and efficiency.

Akron, O.—Thomas E. Rook has been
appointed western sales manager for the
American Sewer Pipe Company and will

have charge of the territory west of New
York and Pennsylvania. Mr. Rook was
with the American Steel & Wire Co., and
more recently was vice-president and man-
ager of the Cleveland Coal Co., Cleveland,
O.

Massillon, O.—The Massillon Iron &
Steel Co., has been thoroughly reorgan-
ized with ample working capital and is

now in full operation, turning out hub and
spigot, and flange pipe and fittings as well

as a general line of heavy castings and
machine work.
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ROADS AND PAVEMENTS.

BIDS REQUESTED.
Bedford, Ind.—June 4, 1 p. m. Construct-

6 gravel or macadam roads in Marion,
-wick. Guthrie and Perry twps. Ezra

W. Edwards, audt
Bloomington, Ind.—June 5. 2 p. in. Con-

• roads in Bloomlngton and
Washington twp. Horace Blakely, audt.

Bluffton, Ind.—June 6, 10 a. m. Con-
structing gravel road on line between
French and Harrison twps. L. A. William-
son, audt. Wells Co.

4 Brazil, Ind.—June 7, 11:30 a. m. Con-
structing limestone road in Brazil twp. Ed-
;;ir A. Staggs, audt.

B wfordsville, Ind.—June 4, 10 a. m.
''instructing highways in Coal Creek and
Union twps. Bennett B. Engle, audt.
Corydon, Ind.—June 5, 2 p. m. Construct-

ing gravel and macadamized roads in Har-
rison twp. William Taylor, audt.

Frankfort, Ind.—June 6, 2 p. m. Con-
structing 12 gravel roads. Chas. F. Crom-
well, audt.

Huntington, Ind.—June 3, 10 a. m. Con-
structing a gravel road in Huntington twp.
Harold Guthrie, audt.

Indianapolis, Ind.—June 3, 10 a. m. Con-
structing sidewalks along Fall Creek Park-
way. T. L. Lowry, engr., board of park
comrs.

Kentland, Ind.—June 3, 2 p. m. Con-
structing macadamized road in Iroquois rd.
E. R. Bringham, audt.

Lafayette, Ind.—June 5, 10 a. m. Con-
structing 3 gravel rds. Geo. W. Baxter,
audt.

Marion, Ind.—June 4, 2 p. m. Construct-
ing highways in Jefferson, Mill, Center,
Franklin, Richland and Pleasant twps. E.
H. Kimball, audt.

Marion, Ind.—June 13, 2 p. m. Construct-
ing gravel rd. on line between Huntington
and Grant counties. E. H. Kimball, audt. of
Grant Co.
Newport, Ind.—June 3, 10 a. m. Construct-

ing gravel rds. in Highland twp. H. T.
Payne, audt.

Nublesville, Ind.—June 4, 2 p. m. Con-
structing 2 gravel rds. in Clay twp. Geo.
Griffin, audt.

Osgood, Ind.—June 7. Improving Cravens
st and constructing concrete walks. M. F.
Hollman, Village prest.

Portland, Ind.—June 3, 10 a. m. Con-
structing gravel rd. in Jackson twp. John
Bonifas, audt.

Uiehmond, Ind.—June 5, 11 a. m. Improv-
ing a highway in Wayne twp. Lewis F.
Bowman, audt.

Uushville. Ind.—June 4, 2 p. m. Con-
structing gravel rds. in Ripley and Center
twps. J. M. Stone, audt.

Sullivan, Ind.—June 4, 12 m. Construct-
ing 2 stone rds. in Hadon twp. W. F. Bick-
nell, audt.
Wabash, Ind.—June 4, 1 :30 p. m. Con-

structing 2 gravel and macadamized rds. in
Liberty twp. Daniel Showalter, audt.

Washington, Ind.—June 4, 2 p. m. Con-
structing 4 gravel rds. Lew S. Fuller, audt.

Winamac, Ind.—June 4, 12 m. Construct-
ing 1' rds. \Y. 10. Munchcnberg, audt.

Clinton, la.—June 4. Constructing 13,000
sq. yds. of wood block, vitrified brick, sheet
asphalt and concrete paving, and 3,750 lin.

ft. of curb and gutter. Certified check $1,000.
J. B. Throne, city engr.

W'averly, la.—June 4. Constructing 34,000
Bq. yds. of paving and 16,000 lin. ft. of curb.
Bid will be taken on bitulithic, sarcolithic,
mineral rubber, Portland cement concrete, as-
phaltlc concrete, Dolarway and brick blocK.
S. A. Lee, city elk. ; Ralph B. Slippy, city
engr. 401 .Marsh-Place Bldg., Waterloo, la.

Jackson, Miss.—June 4, 2 p. m. Paving
W. Capitol St., S. State St., Hamilton St.,

with brick, bitulithic, wood block, sheet as-
phalt, petrolithic, Dolarway, granitoid, or
other pavement. Certified check 5 pet. J. S.
M'Leod, st. comr.

Albany, N. Y.—June 3, 1 p. m. Road con-
struction as follows: Allegheny co., 6.1 mi.;
Broome co., 6.05 and 8.9 mi. ; Cayuga co., 11.52
mi. ; Chautauqua co., 5.97 mi. ; Cattaraugus
co., 0.78, 4.52, 1.21 and 2.27 mi. ; Dutchess
co., 2.97 mi.; Erie co., 3.79 and 1.11 mi.;
Franklin co., 2.07 mi. ; Greene co., 3.39 mi. ;

Hamilton co., 6.01 mi. ; Jefferson co., 5.31,
11.50 and 1.07; Niagara co., 2.79 and 6.65
mi. ; Oneida co., 18.04 mi. ; Onondaga co., 4.84
7. 7i' and 0.19 mi.; Oswego co., 12.8, 2.79, 3.09
mi. ; Rensselaer co., 0.67 mi. ; St, Lawrence
co., 14.92 mi. ; Schenectady co., 4.16 mi.

;

Tompkins co., 3.10 mi. ; Westchester co., 5.22
mi., and Yates co., 1.75 mi. Certified check
5 pet. C. Gordon Reel, supt. of highways

;

John A. Bensel, state engr. ; Duncan W.
Peck, supt. of pub. wks.
Albany, N. Y.—June 4, 1 p. m. Road con-

struction as follows : Albany co., 0.43 and
0.46 mi. ; Allegheny co., 9.9 mi. ; Broome co.,

3.15 mi.; Clinton co., 2.24 and 8.25 mi. ; Cay-
uga co., 2.75 mi. ; Columbia co., 6.17 mi. ;

Chautauqua co., 5.53 mi. ; Cattaraugus co.,
6.74 mi. ; Erie co., 2.6 and 1.86 mi. ; Greene
co., 4.62 and 6.13 mi. ; Hamilton co., 7.82 mi. ;

Jefferson co., 7.32 mi. ; Monroe co., 3.43 mi. ;

Nassau co., 1.24 mi. ; Niagara co., 3.16 and
6.81 mi. ; Onondaga co., 4.32, 3.31, 1.03 mi. ;

Orange co., 3.88 mi. ; Oswego co. 8.15 and
6.17 mi. ; Saratoga co., 7.52 mi. ; Seneca co.,

4.02 mi. ; Sullivan co., 10.95 mi. ; Tompkins
co., 6.26 mi., and Suffolk co., 12.92 mi. Cer-
tified check 5 pet. on each bid. C. Gordon
Reel, supt. of highways ; John A. Bensel,
state engr.

Albany, N. Y.—June 5, 1 p. m. Road con-
struction as follows: Albany co., 4.21 mi.;
Broome co., 3.21 mi. ; Clinton co., 1.79 mi. ;

Cayuga co., 1.40 mi. ; Chautauqua co., 21.15
mi. ; Cattaraugus co., 4.49 mi. ; Delaware co.,

13.43 mi. ; Erie co., 3.49, 3.15 and 4.20 mi.
;

Franklin co., 5.49 mi. ; Jefferson co., 8.45 and
13.39 mi.; Livingston co., 1.25 and 6.32 mi.;
Monroe co., 6.63 mi. ; Niagara co., 2.52 and
5.13 mi. ; Oneida co., 7.78 and 0.83 mi. ;

Onondaga co., 3.42, 0.49 and 11.11 mi. ; Os-
wego co., 42.25 and 5.23 mi. ; Ontario co.,

7.37 mi. ; Orange co., 5.86 mi. ; Orleans co.,

4.62 mi. ; Putnam co., 6.27 mi. ; Rensselaer
co., 3.66 mi. ; St. Lawrence co., 10.26 and
8.91 mi. ; Schenectady co., 1.38 mi. ; Warren
co., 3.53 mi. Certified check 5 pet. on each
bid. C. Gordon Reel, supt. of highways ; J.
A. Bensel, state highway engineer.

Albany, N. Y.—June 6, 1 p. m. Road con-
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structlon as follows: Cortland eo., 0.87 mi.;
Chenango •".. 5.16, 1.78 ml.; Chemung
5. i: and 4.37 ml. . Essex co . 2 13 and 3.69
mi.; L«ewls co., 1.31 ml.; Livingston <>>., -.1-,
4.20 and 2.92 mi.; Madison co., 0.43 and 1.23
mi.; Onondaga <>.. 1.24, 7<.69, 6.08 and 10.48
mi.; <is\\.--n co., 6.31 and 5.72 mi.; Sara
CO., 1.03 and 1.76 mi.; Steuben ><>., ."..'.mi mi.;
St. Lawrence CO., 5.99, "•.::,. 4.68 ami l.o mi.;
Schuyler <>.. 6.56 and 5.15 mi.; Suffolk co.,

3.88 mi.; Tompkins BO., 6.67 and 1.17 mi.:
Tioga '".. 3.65 mi. ; Westchester co., 7.::i. 7. a,
mi. ; Washington co., i;.0 1 mi. ; Tioga and
Broome cos., 10.72 mi. Certified check 5 pet.

C. Gordon Reel, Bupt. of highways; John A.
Bensel, state highway engineer.

Albany, X. V.—June 7, 1 p. m. Road con-
struction as follows: Chenango CO., 3.0, 3. SI
and 2.33 mi. ; Chemung co., 12.39 mi. ; Dela-
ware co., 13.37 mi. ; Essex co., 2.19, 2.21 and
6.06 mi. ; Clinton co., 4.97 mi. ; Fulton co.,

1.01 mi. ; Lewis co., 4.60 mi. ; Livingston co.,

7.21, 5.51, 3.43 mi.; Madison co., 5.09 mi.;
Montgomery co., 6.20 mi. ; Niagara co., 7.95
mi. ; Otsego co., 12.21 mi. ; Rockland co., 4.47
mi. ; Seneca co., 6.88 mi. ; Steuben co., 3.92
and 17.19 mi.; St. Lawrence co., 11.66, 2.51,
4.09, 4.08 and 6.56 mi.; Suffolk co., 11.25, 1.32
and 1.04 mi. ; Sullivan co., 8.51 and 1.37 mi. ;

Tioga co., 9.83 mi. ; Wayne co., 7.0 mi. ; Wyo-
ming co., 3.52 mi, and Rensselaer co., 0.51,
0.95 and 1.58 mi. Certified check 5 pet. C.
Gordon Reel, supt. of highways ; John A.
Bensel, state engineer.

Cleveland Heights, O.—June 18, 12 m. Fur-
nishing material and oiling a number of rds.

in and around the village. H. H. Canfield,
city elk. ; The F. A. Pease Engr. Co., 931 Wil-
liamson bldg., Cleveland, O., engrs.

Columbus, O.—June 4. 2 p. m. Road con-
struction as follows: Engrs. est. No. 378,
macadamizing the Gibson-Snouffer rd. in
Perry twp. ; certified check, $200 ; engrs. est.

No. 379, including Harrisburg and Georges-
ville rd. in Pleasant twp. ; certified check,
$500; engrs. est. No. 382, including the Co-
lumbus and Westerville rd. in Blendon twp. ;

certified check, $500. John Scott, elk. bd. of
Franklin co. comrs.

Norwalk, O.—June 5, 1 p. m. Road con-
struction as follows : I mi. of concrete road-
way on the Fairfield rd. ; 1% mi. of maca-
dam roadwav on the Old State rd. Certified
check, $300, on each bid. A. E. Ward, elk. of
Bronson twp.

Steinersville, O.—June 4. Macadamizing
2.4 mi. or rd. in York twp. G. L. Bonar, elk.,

Powhattan Point, O.
Steubenville, O.—June 14. Constructing

the Bantam Ridge rd. in Jefferson co. O. J.

M. Thompson, chr. rd. comrs.
Pittsburgh, Pa.—June 13, 10 a. m. Con-

structing Versailles extension and the Bris-
ton rd. Certified check $100 on each bid.
R. G. Cunningham, co. audt.

Davenport, Wash.—June 7, 1 :30 p. m. Sur-
facing roadway and constructing 16,583 ft.

of permanent highway in Lincoln co. J. "W.
Brislawn, elk. bd. co. comrs.
Wenatchee, Wash.—June 6, 10 a. m. Con-

structing permanent highways Nos. 2 and 3,

the first, 6,560 ft, and the second, 11,824 ft.

T. S. Gellatly, audt. of Chelan co.

CONTRACTS AWARDED.
Los Angeles, Cal.—Paving Alvarado st.

with vitrified brick, to the Fairchild-Gilmore-
Wilton Cc, Los Angeles, Cal., $36,997.

Hartford, Conn.—Macadamizing 2,256 ft. on
Lincoln St., to the Pierson Engr. Co., Bristol,
Conn.

Aurora, 111.—Paving 7 East Side sts., to the
McCarthy Improvement Co., Davenport, la.

Bement, 111.—Paving Bodman St., to Wm.
F. Lodge and James P. Lodge, Monticello,
111., $16,634.

Freeport. 111.—Paving Iroquois St., to the
Gund-Graham Co., Freeport, 111., $10,001.

Brazil, Ind.—Constructing the R. L. Ken-
nedy rd., to Hawkins Bros., $13,163.

Greensburg, Ind.—Constructing macadam

road in Sandi reek iu p., to Ralph 1

1

i ;iv osburg, | i 2, 120,
Hartford City, Ind.—The following road

contracts have bi en a warded ; Coi
tia- Blair rd., to Geo. Saunders, Muncie, End.,
$6,728; constructing the Flemlng-FutreU rd.,
to S. T. William.-, Hartford <

-

itv, Ind., $12,-
850.

Terre Haute, Ind.—Constructing the
Haynes gravel rd., in Nevln twp., to Hawkins
Bros., Brazil. Ind., $13,739 ; constructing the
Trueblood rd., In Nevln twp., to Woo
Vangllder, $9,960.
Mason City, la.—Constructing 45,000 sq.

yds. of concrete pavement, to Geo. Gabler,
Mason City, la.
Rock Island, 111.—The following paving

contracts have been awarded : 2nd ave., re-
paving, to the McCarthy Improvement Co.,
$25,900; 4th ave., to the Independent Con-
struction Co., about $10,000; 6th ave., to the
McCarthy Improvement Co., $3,804.

Manhattan, Kan.—Paving Bluemont ave.,
to Peak & Stingley, Manhattan, Kan.

Pittsburg, Kan.—Paving Jefferson ave., to
Thogmartin & Gardiner, Ft. Scott, Kan.

Shreveport, La.—Paving Cedar and Laurel
sts., to the Southern Bitulithic Co.

Baltimore, Md.—The following paving con-
tracts have been awarded : Vitrified brick, to
the Cunningham Paving & Construction Co.,
Baltimore, Md., $35,998 ; wood block paving,
to the United States Wood Preserving Co.,
165 Broadway, New York City.

Boston, Mass.—The following paving con-
tracts have been awarded : For wood block
pavement in Hammont St., to the Fred S. &
A. D. Gore Corp., $17,831; for wood block
pavement in Massachusetts ave., to the Fred
S. & A. D. Gore Corp., $32,179.

Boston, Mass.—The following paving con-
tracts have been awarded : Washington St.,
with wood block, to William J. Barry, $105,-
299 ; Massachusetts ave., with wood block, to
the Fred S. & A. D. Gore Corp., $32,179;
Hammond St., with wood block, to the A. G.
Coleman & Sons Co., $18,782.

Luverne, Minn.—Constructing 4% mi. of
state rd. No. 1, to Henry Enke, Lake Wilson,
Minn.

St. Louis, Mo.—The following street im-
provement contracts have been awarded by
the board of local improvement : Improving
John st. with brick, to John McMahon, $2,244 ;

improving Gasconade st. with brick, to Eyer-
man Construction Co., $3,174 ; improving
Grace ave. with brick, to Eyerman Con-
struction Co., $8,072 ; improving Newhouse
ave. with brick, to John McMahon, $3,357 ;

improving Shaw ave. with brick, to Eyerman
Construction Co., $26,365. Reconstructing
Arsenal st. with brick, to Eyerman Construc-
tion Co., $7,726 ; reconstructing Cherokee st.

with brick, to Eyerman Construction Co.,
$3,701 ; reconstructing Mound st. with brick,
to John McMahon, $3,413 ; reconstructing N.
Market st. with brick, to John McMahon, $31,-
588. Improving Delmar bvd. with wood
block, to Harry F. Heman, $7,732 ; improv-
ing Delmar bvd. with wood block, to Granite
Bituminous Paving Co., $15,112. Recon-
structing Locust st. with wood block, to Eyer-
man Construction Co., $16,748 ; reconstruct-
ing Olive St., to Eyerman Construction Co.,
$8,678.

Helena, Mont.—The following paving con-
tracts have been awarded : Helena ave. with
brick, to Smith & Saner, $14,344; Railroad st.

with brick, to Louis Johnson, $22,332 ; Davis
St., to Louis Johnson, $4,439.

Helena, Mont.—Paving construction in the
9th ave. improvement district, to the Miracle-
Tripp Concrete Co., $24,811.

Missoula, Mont.—Paving a number of sts.

with brick, to Geo. Dietrich, Seattle, Wash.,
$58,728.

Albany, N. Y.—The following extensive
road contracts have been awarded. Albany
city line to Watervliet with brick, distance
2.45 mi., to John B. Dover, Ballston Spa.,
$61,125 ; East Berne to Glyckmans Church,
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ml., i" Ruddy & Saunders Construction
141,215, anil Feura Hush to Indian

i lerllhy Constructing Co.,
Is, 181.406. Rensselaer County

—

Mii.. to Corliss
'i

. I >. Freest-
ville ,1 . to Arnold & Shearer,
Albany, $::4.47l; <>.4l ml. in Nassau village,

nstruction ( !o . Troy, |6,606 :

le i<> < frafton, 5.93 ml., to Sn<
Wilson. Brown - \\ rantskill to
DeFreestville, 4.10 ml., to William Paterson,
Alb., 29 ml. in Nassau vil-

structlon Co., Troy,
•

• hamlet, 0.46
ml., to Catsklll Supplj Co., Catsklll, $5,197;

- to Catsklll :'.sT ml., to Rosseau &
Park) r. 1

i

ind Hunter to Win-
ham. < ; . 2 7 mi., to S. 1 '• Van Wagenen, Ron-
dout, Washington County—Hudson
Palls t" Port Ann. B.23 ml., t" James Ander-

Albany, $i Clinton County— 1.28
mi in Bank-man. to Spellman-Oliver Co.,

County
mi. in Unadilla vi

I follington i
'•'

.

Troy, J:: '.i. 4 j :. County—Stillwell to
Schuylervllle, 5.38 mi., to w. i;. Fox, Sara-
tog Spi 38.

Paving the Louisville rd. for
a distance of 2% mi., to W. 11. Voght & Son,
Massillon, O.
Cambridg instructing 2 mi. of rd.,

to Adams Bros., Zanesville. O., (16,000.
Glrard, < >.— Paving and constructing storm

water sewers on State St., to Turner & Olsen,
--town. ( i.. ?s4..'^4.

Youngstown. O.—The following paving con-
traits have been awarded : Mt. Pleasant st.

rren. 117,276; Earle ave., to
Kennedy Bros., $12,474: Erie st.. to A. Sera-
flno, $ 4 . :» 7 1 : Garland ave., to Turner & Olson,
$1,007.

Hillsboro, Ore.—Constructing asphalt ma-
cadam and asphalt pavement, to the Barber
Paving Co., $lls.

Portland, Ore.—Constructing 2 mi. of War-
renite pavement, to Warren Bros. Co.

Salem, Ore.—Constructing 1 j mi. of Dolar-
way paving, to the W. <;eiger Con-
tracting Co., Salem. Ore.

Pittsburgh. Pa.—The following extensive
paving contracts have been awarded by the

i of public works, Joseph G. Armstrong,
tor: Repaving with blockstone, Penn

ave., to H. C. Howard, S27.S21 : Selby ave..
to Thomas Cronin Co., $6,848 ;

W. Carson st.,

to Booth & Flinn, $2,195; Wilkins ave., to
Thomas Cronin Co., $8,747 : Liberty ave., to
H. <

'. Howard, $8,582. Repaving with wood
block. Sandusky st., to M. O'Herron Co.,

do st, to H. C. Howard, $16,373 ;

repaving with brick. Pretense alley, to J. H.
-. $1,340. Repaving with asphalt. Penn

ave.. to Booth & Flinn, $8,837 : 5th ave., to
Booth & Flinn. $21,646; Perrysville ave., to
Booth & Flinn, $18,462. Grading, paving and
urbing with brick. Loretta st., to M. O'Her-

'<•.. >'!'., 4'.'. Grading, paving and curb-
ing with blockstone. M<rriman alley, to
Thomas Cronin Co., $1,967.

Chattanooga, Tenn.—The paving of Glass
st.. to G. L. Coffey & Co.. Chattanooga, Tenn.,

3 100.
las, Tex.—Paving Exposition ave.. to the

Poach-Maning Paving Co., Fort Worth, Tex.,
$ ." 6 . 11

-•.mere. Wash.—Constructing concrete
sidewalks and curbing, to C. H. Payne, Spo-
kane. Wash., $17,605.

Beilingham, Wash.—Paving 15th st., to
& Hawkins. $15,229.

Olympia, Wash.—Paving E. 4th st. with as-
phalt, to W. A. Weler, Olympia, Wash., $32,-
471.

ttle, Wash.—The following road im-
nient contracts have been awarded: pe-

planking Railroad ave., to J. A. McEachem
Co., Bailey bldg, Seattle, Wash., $22,970:
grading 42nd ave.. S., to Marx, Russell &
Gallagher, Bailev bldg., Seattle. Wash.. -

th Bend, Wash.—The following paving

c mtracta have been awarded
; Bitulithic pav-

ing, to the Barber Asphalt Paving <'".. $16,-
regrading the Water si. hill, te the

Jahn Construction «'.. Seattle, Wash., $13,-
605.
Tacoma, Wash Paving the Point Defli

Park rd., tO Joseph Warder, Tacoma. Wash.,
>25.

Walla Walla. Wash.— Constructing pave-
menl in 10 to 12 alleys, to Tribou Blackman,
Walla Walla. Wash.. $10,344.

Wheeling, W. Va -The paving of S. Mc-
< 'ullough -st., from Baker st. to 12th st. with
brick paving on concrete foundation, to Coss
A Mi 10.

•'• (NTEMPLATE1 • W( >RK.

1 "it Smith, Ark.—The construction of 200,-
000 sq. yds. of paving in the original paving
district is contemplated.

.Marysville, Cal.—The paving Of 4th and
Bth sts., to cost about $25,000, is contem-
plated.

Carrol lton, Ga.—A $10,000 bond issue for
street Improvement lias been voted.

Pitzgerald, Ga.—A $120,000 bond issue for
paving Improvement has been voted.

Burnham, HI.—A $10,000 bond issue for
paving construction has been voted.

Carlyle, I1L—The paving of about 2 mi. of
streets is contemplated for the early fall.

Ben Bond, secy. bd. of loc. imp.: F. A. Lietze,
II. i'.. Webber, special counsel.

Preeport, PI.—The improvement of Tay-
lor ave. and Hendrickson st. for the con-
struction of a storm sewer and brick paving
on a concrete foundation, to cost about $35,-
000, is contemplated. City Engr. Hepner has

red plans and estimates.
Pontiac. 111.—The construction of 29 blocks

or about 1% mi. of brick paving on concrete
base is contemplated. T. B. Knight, city engr.

Bluffton, Ind.—The co. comrs. have signed
bonds for 20 gravel and stone rds. in Wells
CO., the estimated cost of which is $84,140.

Marion, Kan.— H. A. Rowland, McPherson,
Kan., has been retained to prepare plans and
specifications for 15,000 yds. of paving.
McPherson, Kan.—The city council lias

passed resolutions for paving 10 blocks of
sts., to be completed this summer. H. A.
Rowland, city engr.

Wichita. Kan.—City Engr. Bert C. Wells
has prepared estimates on paving' to cost
about $59,000.

Pineville, Ky.—A $600,000 bond issue for
road construction has been voted by Bell co.
Bad Axe. Mich.—An $18,000 bond issue for

road construction has been voted by Sheri-
dan twp.

Oxford, Miss.—Lafayette co. has voted
$200,000 bond issue for road construction.

Warrensburg, Mo.—A $40,000 bond issue
for street improvement and sewer construc-
tion has been voted.

Hickory, N. C.—A $50,000 bond issue for
road construction has been voted by Catawba
co.

Montclair. X J.—The paving of Orange rd.

and Upper Mountain ave., to cost $195,000,
is contemplated.
Ventnor City, N. J.—A $25,000 bond issue

for street improvement has been voted.
An Sable Forks, N. Y.—A $10,000 bond is-

sue for road construction has been voted.
Buffalo, N. Y.—The supervisors have pro-

vided $110,000 for their portion, 35 per cent.,
on the following roads to be improved : Glen-
wood-Holland, 3.14 miles, estimated cost
$67,500; Sand Hill road, 1.11 miles, esti-
mated cost $53,900 ; Water Valley-Clarks-
burg road, 2.89 miles, estimated cost $49,o0o

:

Chaffee-Farginia road, 4.2 miles, estimated
cost $60,400 ; the Tonawanda Creek road,
3.77 miles, estimated cost $84,500.

Frankfort, N. Y.—A $24,000 bond issue for
road construction has been voted. George
K. Xite. town clerk.

Medina, X. Y.—A $15,000 bond issue for
road construction has been voted.

Newcastle, X. Y.— ( Mt. Kisco P. O.)—

A
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(135,800 inmd issue for road construction
lias been voted.

Rye, x. T.—A (33,000 bond Issue tor Im-
provemenl of the Boston Post road has been
voted. a (30, bond Issue for street Im-
provement In tin- village was also voted.
George L* Henderson, village clerk.

Stillwater, N. ST. A (16,000 bond Issue to
provide Funds for the paving of Main streel
has In en voted.

Watklns, N. ST.- A (37,500 bond Issue for
pavemenl construction has been voted. Ray-
mond I loare, village clerk.

Westfleld, N. V. A (26,000 bond issue for
paving North Portage street with brick has
been voted.
Newton, X. C.—A (50,000 bond issue for

road construction has been voted. \V. C.
Gaither, town attorney. «

Roseburg, Ore.—The paving of North Rose-
burg street with concrete, to cost about $39,-
0<>o. is contemplated.

Dale, Pa.—A (25,000 bond issue for pav-
ing ci instruct ion lias been voted.

Alunhall. Pa.—A $15,000 bond issue for
streel improvement has been voted.

Dethan, S. D.—The construction of a com-
plete waterworks system is contemplated.
Money is available for immediate construc-
tion.

Livingston, Tenn.—A $150,000 bond issue
for road construction has been voted by
Overton county.

Austin. Tex.—A $250,000 bond issue for
street improvement has been voted.

Bastrop, Tex.—An $N0,000 bond issue for
road construction has been voted.

Kerrville, Tex.—A $20,000 bond issue for
street improvement has been voted.

Terrell, Tex.—Bids will be requested soon
for 20.000 sq. yds. of pavement. W. Irving-
Bean, acting city engineer.

Washburn, Tex.—Bayfield county has voted
a (50,000 bond issue for road construction.
Tacoma. Wash.—The city is contemplating'

the installation of an asphalt paving' plant.
It has been suggested that the city and
county join in the purchase of such a plant.
Chatham. Va.—A $20,000 bond issue for

street paving' has been voted.
Stafford, Va.—A $100,000 bond issue for

road construction has been voted.

SEWERS

BIDS REQUESTED.
Reinbeck, la.—June 4. All bids for the

construction of a sanitary sewer system and
extensions to the water works system were
rejected on May 13 and will be let at the
date above noted. R. D. Ferguson, town
clerk. Iowa Engineering Company, Clinton,
la., engineers.
Grandview Heights, O.—June 17, 12 m.

Laying- water mains on Grandview avenue
and First avenue. Constructing' sewers on
Grandview avenue and First avenue. Cer-
tified check $1,000. John Hinterschied,
clerk.
Newburgh, O.—June 15, 12 m. Construct-

ing sewers and water mains on 15 sections
of street. Certified check $20.0. J. M. Shi-
mek, elk.

CONTRACTS AWARDED.
Torrante, Cal.—Constructing' sewage dis-

posal plant, to Bent & Pennebaker, $50,000.
Bridgeport, Conn.—Constructing' sewers,

to the Pierce Manufacturing' Company,
$20,000.

South Bend, Ind.—Constructing- four sew-
ers, to L. H. Wedster, and two sewers, to
Hem,'y De Voss and Dedaette & Cousens.

Boise, Idaho.—Constructing- the main sew-
er in District No. 2, to the Idaho Hardware
and Plumbing Company, Boise, Idaho,
$25,0113.
Des Moines, Iat—Constructing the Green-

wood Park sewer system to the J. W. Tur-

in r lmpm\ eineiil <
' impair.

, (23,'i 00
structlng 44th and Center street Bewer sys-
tem. 10 t. .1. ( lasselbury, (1,118.

knoxville. la Constructing two miles of
sewer. Hoar Partington, Iowa City, la.,
S22.S27.

Mankato, Minn, Constructing a complete
sewer system, t" Lars Overn, St. Peter,
.Minn.. (10,221.
Newark, N v. Constructing complete

sewerage system and a siphon, t.i Stephen
Flanagan & Son Construction Company,
Scranton, Pa., (67,403.

Charlotte, N. C. Constructing nine miles
of sewer, to Dabbs & Mvers. Meridian, Miss.,
$;;,,ss4.

Glrard, <>.— Laving- ami constructing storm
water sewers on State street, to Turner &
Olsen, Young'stown, 0., (84,224.

Portland, Ore.—The following sewer con-
tracts have been awarded: Trunk sewer No.
1, to Gibbiseh & Joplin, (66,202; trunk sew-
er No. 2, to K. Fauset, $72,271.

Cresson, Pa.—Constructing sewage dis-
posal plant for the State Sanitarium, to Jul-
ian M. Solomin, Philadelphia, Pa., $15,734.

Everson, Pa.—Constructing 10,000 feet of
sewer, to "Bud" Sike, $10,568.

Milbank, S. D.—Constructing 10,000 feet
of sewer on Thompson street, to Lars Overn,
St. Peter, S. J '.

Cashmere, Wash.—Constructing a sewer-
age system, to the Jahn Construction Com-
pany, Seattle, Wash., $11,507.

Seattle. Wash.—Constructing sewers in
Second avenue N. E., to Clark & Colasurdo,
Seattle, Wash., $19,577.

Seattle, Wash.—Constructing sewer on
Tenth street. North, to Clark & Colasurdo,
Seattle, Wash., $19,577.

CONTEMPLATED WORK.
Jasper, Ala.—A $15,000 bond issue for a

sewer system has been voted.
San Diego, Cal.—A $120,000 bond issue for

sewer improvement has been voted. Allen
LI. Wright, ey. elk.
Fort Meade, Fla.—A $20,000 bond issue

for sewer construction has been voted. W.
E. Arthur, chairman Board of Bond Trus-
tees.

Carrollton, Ga.—A $9,000 bond issue for
sewerage construction has been voted.

Weiser, Idaho.—The construction of about
eight miles of sewer, to cost about $70,000,
is contemplated. R. J. Wood, city engineer.

Carlyle, 111.—Assessment rolls are being
prepared for a vitrified clay pipe sewer sys-

tem to cost (18,067. Ben Bond, secretary
Hoard of Local Improvements: F. A. Dietze,
engineer, and H. G. Webber, special counsel.

Elgin, 111.—The construction of a sewer
to Thomas Cronin Co., (1,600; S. 25th St.,

on West Chicago street, to cost $78,500, is

contemplated.
Wood River, 111.—The construction of a

sewerage system, estimated cost $27,320, is

contemplated.
Creston, la.—The construction of sewers

in District No. 1, including 3,000 feet 18-

inch. 1,500 feet 6-inch and 100 Y's, is con-
templated. Ji F. Golden, city clerk; T. S.

Delay Creston, la., engineer.
Wichita, Kas.—The construction of a sew-

er on Third street, to cost about $33,000, is

contemplated. Bert C. Wells, city engineer.
Sturgis, Mich.—A $57,000 bond issue for

sewer construction has ben voted. E. Nich-
olson, city engineer.

Llibbing, Minn.—The city engineer has
been instructed to prepare plans and esti-

mates for the construction of sewers amount-
ing to $76,000.
Warrensburg, Mo.—A $40,000 bond issue

for street improvement and sewer construc-
tion has been voted.

Dongport, N. J.—A $14,000 bond issue for

s.vcr construction has been voted. Ralph
Havarul, myr.

Buffalo, N. Y.—The construction of an
8-foot brick sewer in Swan and Seneca
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i bond i--

Monroe, N. O.—A $30,000 bond Issue tor
•:nictk>n has been voted.

imbua P. ().) O.—A S'.'O.OOO

for the Installatloi
-

Aii.r. P
ville, retained to prepare plans

for a complete sewer system
i an.i East Main st

Mauch Chunk, Pa.—The ((instruction
-••in to cosl about 135,000 Is

contemplat
l'a.—A $•'..".. 000 bond issue for

instruction of a sewage disposal plant

tit \ Kensington, Pa.—The erection of sew-
age disposal plant to cost about $40,000.

Austin. Tex.—A 1250,000 bond Issue for
-: ruction has been voted.

Chase City. Va.—A $4 5,000 bond issue for
the construction of a s. stem has

M .1. Gregoryi town clerk.
Bellingham. Wash.—T! incil has

authorized the purchase of two automobile
fire trucks to cost $12,000.

Kane, Wash.—City Engineer McCart-
t an

:ting sewer to cost about $215,000.
Pond du Lac, Wis.—A committee of the

Council has been appointed to investi-
gate different systems of sewage disposal
with a view to recommending a tvpe of plant
to be built by the city. J. S. McCullough,
city engineer.

WATER WORKS.

BIDS REQUESTED.
Fort Huachuca. Ariz.—June 12. 10 a. m.

ructing eight and one-half miles of
S-inch steel water pipe. J. L. Jordan, cap-
tain and quartermaster, I'. S. A.

[by, Mont—June 10, 7 p. m. Con-
structing water works system complete.
Formerlv advertised to be let on Ma\ _

City clerk.
Grandview Heights, O.—June 17, 12 m.

Laying water mains on Grandview avenue
and First avenue. Constructing sewers on
riranriview avenue and First avenue. Certi-
fied check $1,000. John Hinterschied. clerk.
Newburgh, O.—June 15, 12 m. Construct-

ing sewers and water mains on 15 sections
of street. Certified check $200. J. W. Shi-
mek, elk.

CONTRACTS AWARDED.
Colton. Cal.—Laying 10-inch water main

on Eighth street, to the O. L. Emery Co.
Lyndon, Kas.—The following water works
Boston. Mass.—The following water works

contracts have been awarded : Laying water
pipes in Sumner, Princeton and Trenton, to
Lewis Balboni Co., $1,568; for laying water
pipes with flexible joints in Boston Harbor,
to John H. Gerrish, ? 1 r. . ,

." 4

.

contracts have been awarded: Construction
work, to Commercial Construction Company,
Kansas City. Mo. : furnishing tank and tow-
er, to the Tank and Tower Company, Mem-
phis. Tenn. : furnishing filtration equipment,
to the Pittsburgh Filter Company, Pitts-
burgh. Pa. ; hydrants, valves and pumps, to
the English Tool and Supplv Comnanv. Kan-

Mo. Total cost, $27,471. J. TV.
Mavilty, enjoin-

Carlton. Ore.—Constructing complete water
works system, to James Kennedy Construc-
tion Company. Portland, Ore.

erlin, Ore.— < 'onstructing a complete
city water works plant, to Bunnton & Jef-
fery, Portland, Ore., $14,500.

Mitchell, a D.—Laying 10,549 feet of
water mains, to E. L. Dimick, Laurel, Neb.,

Nashville. Tenn.—Constructing 30,651 feet
of t'.-ineh water main, to William Leftwirh
& Co., Nashville, Tenn.

IN'. Wash. Laying water mains on
teentb avenue, South, lo the .lalm Con-

struction Company, Leary building, S2S.693.

<
•' iNTEMI'LATED WORK".

Stevenson, Ala.—A ?i 4,500 bond issue for
water works construction has been
B, Bowser, chairman Board ol Commis-
sion

Sprlngdale, Ark.— Plans are being prepared
l>y Winters & 1 >o\ ,-. Ft, Smith, Ark., for the
construction Of a complete water works sys-
tem.
San Diego, Cal.—A $340,000 bond issue for

i works extensions has been voted. Al-
ii. Wright, cy. elk.

Oak ('reek, Colo.—The construction of a
municipal water works plant to cost $30,000

itemplated.
Fort Meade, Fla,—A $19,000 bond issue for

the construction of a water works system
heen voted. W. E. Arthur, chairman

Board of Bond Trustees.
Weiser, Idaho.—The construction of ten

miles of water mains to cost about $90,000
is contemplated. R. J. Wood, citv engineer.

Jollet, III.—A $35,000 bond issue for water
extension has been voted. M. Berscheid, city
clerk.
Wood River, 111.—The construction of a

water works system estimated to cost $28,-
356 is contemplated.

Red Lake Falls, Minn.—A $25,000 bond
issue for water works improvement has been
voted. Joseph Perrault, city clerk.

Raton, N. M.—Hiram Phillips, St. Louis,
Mo., is preparing plans and estimates for a
water works system to cost about $400,000.
A bond issue has been voted. Floyd Hanes,
city clerk.
Grand Forks, N. D.—A $25,000 bond issue

for water works construction has been voted.
Bexley (Columbus P. O.), O.—A $90,000

bond issue for water works and sewerage
construction has been voted.

Clatskanie. Ore.—A $30,000 bond issue for
water works improvement has been voted.

Barnwell. S. C.—A $22,000 bond issue for
the construction of an electric light and
water works plant has been voted.

St. George, S. C.—A $20,000 bond issue for
water works has been voted.

Yankton, S. D.—A $60,000 bond issue for
water works improvement has been voted.

Palacios, Tex.—A $25,000 bond issue for
water works construction has been voted. W.
P.. Willis, cy. secy.

Henrietta, Tex.—An $18,000 bond issue for
water works construction has been voted.

Sherman. Tex.—A $33,000 bond issue for
water works improvement has been voted.
B. Kreader, citv secretary.
Waco, Tex.—A $400,000* bond issue for the

construction of a water filtration plant has
been voted.

Clifton Forge, Va.—A $190,000 bond issue
for water plant has been voted.

Bremerton. Wash.—A $150,000 bond issue
has been voted for the purchase of the plant
of the Bremerton Water and Power Com-
pany. E. J. McCall, city clerk.

Centralia. Wash.—A $250,000 bond issue
for the construction of a gravity water sys-
tem has been voted.

Chehalis, Wash.—A $115,000 bond issue for
a special water supply and a '$70,000 bond
issue for a gravity water system has been
voud. S. J. Allen, city treasurer.

Chinook, Wash.—A franchise lias been
granted to Lars Birdsdik to install and op-
erate a water works system. A plant will
be constructed ahout July 1.

Grafton. W. Va.—A $90,000 bond issue for
water works improvement has been voted.

Huntington, W. Va.—The citizens have
voted to construct a new municipal water
works system with a capacity for 100,000
population, and to cost about $800,000.

Chilliwack, B. C. Can.—A $144,000 bond
issue has heen voted for the purchase of the
Elk Creek Water Works Company.
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BRIDGES.

BIDS REQUESTED.
Twin Falls. Idaho.- June it, 10 a. m.

Constructing two steel bridges across Rock
Creek canyon. < Vrtiiici cluck, 10 per cent,
on each bid. O. G. Zuck, chairman Board
of County Commissioners ; E. J. Finck, clerk.

Monticello, End.—June is, 12 m. Con-
structing thirty-three bridges. A. G. Fisher,
auditor.

RushvlUe, Ind.—June 4, 2 p. m. Construct-
ing several bridges. J. M. Stone, auditor.

Frankfort, Ky.—June 6, 12 m. Construct-
ing a two-pier bridge across the Flat creek.
Bids to include both steel and concrete
structure. R. G. Hieatt, judge of the fiscal

Franklin county.
Cleveland, O.—June 15. Constructing con-

crete bridge on the Cady rd. under Report
No, 2940, and concrete culverts on the Drake
rd. under Report No. 2945. Jno. S. Golden-
bogen, elk.

Cleveland, O.—June 19, 11 a. m. Bridge
construction as follows: Report No. 2934,
culverts; Report No. 3925, abutments on
Canal road; Report No. 2937, steel bridge
on Canal road. Certified check 10 per cent.
John F. Goldenbogen, clerk of Cuyahoga
county.

Jefferson, O.—June 3, 1 p. m. Construct-
ing fill, approach to bridge, as noted in Bul-
letin of May 11. A. V. Hillyer, clerk of
Ashtabula county.

Norwalk, O.—-June 5, 1 :30 p. m. Con-
structing concrete roadways on the Town-
send and the Fairfield roads. Certified check
$100 on each bid. J. M. Bechtol, township
clerk.

Bedford, Pa.—June 3, 12 m. Constructing
steel superstructure and concrete substruct-
ure for single-span bridge over Dry run.
Certified check $1,000 on superstructure and
$500 on substructure. George R. Shuck,
clerk.

Clearfield, Pa.—June 7. Constructing an
80-foot span through plate girder highway
bridge over Moxhannon creek. Certified
check $500. Jacob Woodring and B. A.
Grove, commissioners of Centre county.

Strousberg, Pa.—June 3, 12 m>. Construct-
ing one double-arch masonry bridge over
McMichaels creek, in Monroe county. Cer-
tified check $500. R. C. Evans, clerk county
commissioners.

Ritzville, Wash.—June 6. Constructing
six county bridges. A. F. Rosenoss, clerk of
county commissioners.

CONTRACTS AWARDED.
Ventura, Cal.—Constructing the Sisar and

Santa Paula bridges, to F. M. Kearns.
Tampa, Fla.—Constructing steel bridge on

Lafayette street, to the Edwards Construc-
tion Company, Tampa, Fla.

Julietta, Idaho.—Constructing a 70-foot
steel bridge east of Juliaetta, to the Security
Bridge Company, Lewiston, Idaho.
New Lenox, 111.—Constructing concrete

bridge, to the Joliet Bridge and Iron Com-
pany, Joliet, 111.

East Chicago, Ind.—Constructing a bridge
at Forsyth avenue, to Geo. Owens Reed,
Michigan City, Ind.

Newcastle, Ind.—Constructing bridge in
Decatur county, to the Pan-American Bridge
Company.
Richmond, Ind.—Constructing four steel

bridges, Isaac E. Smith, Richmond, Ind.
Creston, la.—Constructing reinforced con-

crete deck girder bridge in Union county, to
Kimballton Construction Company, Atlantic,
la., $16,037.
Rock Rapids. Ta.—Constructing bridges in

Lyon county during 1912, to Western Bridge
and Construction Company, Omaha, Neb.
Lewistown, Mont.—Constructing a bridge

across Cottonwood creek and bridge over
Warm Springs creek, to the Security Bridge
Company, Minneapolis, Minn.

Fulton, N. Y.—Constructing a concrete

arch bridge over the Barge canal, 10 1;. D.
.Mm doek, < 'row 11 Point, N. Y.

Hendersonvllle, N ting two
tin- French Broad river,

10 the Koanoke Bridge Company. Roanoke.
Virginia.

Buffalo, X. V. -Bids for the construction
of the new bascule bridge across the B
Rock Harbor, at Perry si., have been opened
by Col. J. E. Warren. The Greal Lakes
Dredge & Dock Co., Chicago, 111., were the
low bidders, at $120,871.

Dayton, O. Constructing the Herman
Avenue bridge, to G. K. Cetone, Dayton, o.

Jefferson, O.—Constructing a bridge over
Hubbard's run, to B. F. Hewitt, Jefferson, O.

Marietta, O.—Constructing the Browns
run bridge, to the Caldwell Mining Car and
Foundry Company, Caldwell, O.

Mt. Gilead, O.—Constructing the Anchor
Mill bridge, to the Hackadorn Construction
Company, Indianapolis, Ind.

Pawnee, Okla.—Constructing five steel
bridges, to the Canton Bridge Company, and
two bridges, to T. E. Myers, Pawnee, Okla.

Astoria, Ore.—Constructing steel bridge
over Big creek near Knappa, to the Portland
Bridge and Iron Company, Portland, Ore.
Rapid City, S. D.—Constructing two

bridges across the Cheyenne river, to the
Hennepin Bridge Company, Minneapolis,
Minn.

Colfax, Wash.—Constructing bridge across
Hangman creek, to O. H. S'tratton, Spokane,
Wash., $6,200 ; constructing the Union Flat
steel bridge, to the same, $2,180.

Everett, Wash.—Constructing bridge on
Third street, to the Everett Construction
Company, Everett, Wash.
Olympia, Wash.—The following bridge

contracts have been awarded by the State
Highway Commission: The Lewis river
bridge near Woodland, to the Washington
Engineering Company, Tacoma, Wash., $"7,-
500; superstructure of the Skagit liver
bridge near Mt. Vernon, Wash., to Derrick
% Derrick Company, Seattle, Wash., S34,-
673. William J. Roberts, State Highway
Commissioner.

CONTEMPLATED WORK.
Santa Barbara, Cal.—The construction of

a $60,000 bridge across Ventura river is con-
templated by the Board of Supervisors of
Ventura county.

Daytona, Fla-—D. D. & C. M. Rogers are
preparing plans for the construction of a
concrete bridge over the Halifax river.

Junction City, Kas.—The construction of
a steel bridge across the Camden river, to
cost about $50,000, is contemplated.

Stockton, Mo.—A $19,000 bond issue for
road improvement has been voted.

Glendive, Mont.—A $170,000 bond issue for
bridge construction has been voted and sold
to the Minneapolis Trust Company.

Gloversville, N. Y.—A $20,444 bond issue
for bridge construction has been voted. M.
C. C. Stetson, city clerk.
Lawrence, N. Y.—A $10,000 bond issue for

bridge construction has been voted. M. J.

Pettis, village clerk.
Wilkesbarre, Pa.—Albert Lucius, consult-

ing engineer, New York City, has prepared
plans and estimates for a concrete bridge at
West Market street.

Beeville, Tex.—A $15,000 bond issue for
the construction of bridges has been voted.
Dan Troy, county clerk.
Richmond, Va.—W. W. Latrobe has been

instructed by the Chesterfield Board of Su-
pervisors to request bids for the construc-
tion of bridges over Swift creek.

GARBAGE DISPOSAL, STREET CLEAN-
ING AND SPRINKLING.

CONTEMPLATED WORK.
Newark, N. J.—The Board of Public

Works has ordered a preparation of plans
and specifications for a 400-ton garbage dis-
posal plant.
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bond Issue for the
ruction of a garbage disposal plant has

1 1..- construction <>(

r for the purpose of de-

STREET LIGHTING.

'• tNTEMPLATED WORK.
- in;. Ala. -The Birmingham Rail-

plans to place all

under ground at a cosl of

Cal.—One hundred and fifty
irs for the construction of a

00 bond issue for
truction has been

n. P - itj clerk.
rroll, la.—The installation of an orna-

on a number of

••. la. —The extension of an or-
namental lighting system on Mulberry street

Williamsburg, la.—The Troy Canning
a franchise t" in-

stall and operate an electric light plant for

Lawrence, Kas.—The Commercial Club is

ire an ornamental light-
on Henry and Massac!.

•mie, Kas.—A $20, bond issue
il light plant and other im-

pn>\
Topeka, Kan.— I ;. K. O'Neill, supt. of the

plant, is preparing plans
"n of an ornamental lighting

m on 4th st.

Morris, Minn.—A - »ond issue for
ric light improvement has been voted.

C. D. Burpee, village clerk.
rks, Neb.—A $5,000 bond issue f"r the

an electric lighting plant has

1,500 bond issue for
the installation of an ornamental lighting

'A'. <
'. Lewis, village

clerk.
N. V.—

A

for
been voted. W. J.

Collins, vil. elk.
dy, N. V.—The installation of an

ornamental lighting
W. Peck, general

ger "f the S Illuminating
any.

Cincinnati, O.—Resolutions have been
i for the litfhtinir of the following

ts with the inverted luminous ;m
of electric lighting: Fourth avenue,

lira! ave-
nue, Seventh avenue and Vi Ar-
thur Espy, clerk of council.

-•.well. 8. C.—A $22,000 bond issue for
ruction of an electric light and

works plant has been voted.
n. s. C.—W. \v. Ut-sfi. Philadel-

phia. Pa., has secured a franchise for the
in and operation of a gas plant.

Wash.—The installation of an
ornamental lighting system along the main

reet is contemplated.
1 '

!. council is

ainsr retaining an engineer for inves-
- estion Of installing a munici-

- ting and power plant.

FIRE APPARATUS.

BIDS REQUESTED.
Wichita. Kas.—June 2, 12 m. Construct-

ing and installing a tire alarm and
heck

William S< nee, city clerk.

Cleveland, t».—.June :;, 12 m. Furnishing
police patrol for the city of Cleveland.

Charles w. Stage, director of publii safetj ;

Hiram s. Stillman, secretary,
Portland, Ore,—June 27. Furnishing the

following automobile fire apparatus: One
automobile aerial, quick-raising truck, one
auto pumping engine and eight auto com-
bination Chemical and Inse wagons. Kxecu-
tlve hoard of the lire department.

<•( tNTEMPLATEl ' WORK
Prescott, Ark. -The installation of a fire

alarm system is contemplated. T. 1 >. Moody,
chief.

Sacramento. Cal.—Chief Anderson has
imended the immediate changing of all

engine trucks to automobile propelled trucks.
San Diego, Cal.—An $80, bond issue for

tire department improvement has been voted.
Santa Clara. Cal.— A $5,500 bond issue for

the purchase of fire apparatus has been vot-
ed. !:. <;. Senton, twn. elk.

Selma, CaL

—

A $10,000 bond issue for the
purchase of automobile fire apparatus has
h.-. n
Tampa Fla—The purchase of automobile

Mucks
. of the combination hose and

chemical type is contemplated by the city.
Coeur D'Alene, Idaho.—The purchase of

following motor tire apparatus to cost
about $15,000 is contemplated: Cine com-
bination ladder, chemical and hose wagon
and one combination pumping engine, hose

in and chemical engine.
Muncie, Ind.—An appropriation has been

made for the purchase Of a chief's automo-
bile.

Sioux City, la.—The Commercial Club will
purchase automobile fire apparatus which
will be leased to the city until the latter can
purchase- It is proposed to purchase three
fire engines, an automobile hook and ladder
truck and some combination wagons.

Leavenworth, Kas.—The purchase of
motor fire apparatus, hose and ladder equip-
ment is contemplated.

Baltimore, Md.—The purchase of three
automobile fire trucks is contemplated.

Boston. Mass.—The Revere fire engineers
will purchase a combination automobile
wagon and an automobile for the chief. Ar-
thur Kimball, chief.
Grand Rapids, Mich.—The sum of $14,700

has been appropriated for the purchase of
motor fire apparatus.

St. Joseph, Mo.— Fire Chief p. p. Kane has
recommended the purchase of motor fire ap-
paratus to cost about $75,000.

Orange, X. J.—A $15,000 bond issue for
lire department improvement has been voted.
Auburn, X. V.—The purchase of motor

apparatus to cost about $22,000 is contem-
plated.
New York, X. Y.—Acting on advice of

Controller Pendergast, Fire Chief Johnson
ted all bids for motor fire apparatus and

will readvertise.
Akron, O.—Chief Murtz is contemplating

the purchase of automobile apparatus for
Fire station No. 3.

East Liverpool. O.

—

Tl. J. Marshall, mayor,
has recommended improvements to the fire
department including motor apparatus.

Salem, ( t.—The purchase ol motor tire ap-
paratus and an automobile ambulance is

contemplated by the city.
Meadvllle, i

Ja.—The purchase of a motor
fire engine and a motor hose truck is con-
templated.

Sharon, Pa.—A committee has been ap-
pointed to obtain prices on a combination
automobile hre truck with pumping engine
and an automobile hose v.

Chepachet, R. I.—A committee has been
,

appointed to investigate motor fire apparatus.
Howard W. Farmun, chr.
Bellingham, Wash.—The City Council has

made an inspection trip to Vancouver, B. C,
with a view to purchasing motor fire appa-
ratus.






