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IS THE AEROPLANE PRACTICABLE FOR SCOUTING 1 
The army tests of aeroplanes at Fort Myer are 

naturally bringing the question of the military value 
of the airship into marked prominence. Our esteemed 
contemporary Engineering News, in the course of a 
thoughtful article upon this subject, is evidently less 
enthusiastic over the military possibilities of the air
ship as a future means of obtaining .full information 
of an enemy's dispOSitions and movements than we are. 
It quotes, with an evident reservation of doubt, our 
statement that if the airship can only fulfill its present 
promise, the time is not far distant when the art of 
war as practised to-day will be stripped of its most 
important element of success ( secrecy) and its prose
cution, at least along modern lines, will be rendered 
well-nigh impossible. Our contemporary believes that 
we, in common with others who believe in the useful
ness of the future aeroplane scout, have failed to 
realize how completely such a large object in the air 
will be at the mercy of the sharpshooters of the enemy. 
This is a point well worth consideration. 

In the first place, then, let us state our conviction 
that an aeroplane in motion will be an extremely 
difficult object to hit. To "wing" it successfully ( the 
dirigible because of its inflammable gas bag and great 
size is so obviously vulnerable as to be out of the dis
cussion ) it will be necessary to use a gun of con
siderable caliber ; for the perforation of the canvas 
wings by the tiny, clean-cut holes of a modern rifle 
bullet, would amount to nothing at all. Now, for a 
modern field gun to do any accurate shooting, it is 
absolutely necessary to have the exact range. To get 
the range, even with the best range finders, is a diffi
cult 'matter either ashore or .afloat, and when the ob
ject is in motion the difficulties are increased ; but 
both on sea and land the gunner has the advantage 
that he can mark the fall of his shots and make correc
Uons until he has found the exact range. Moreover, he 
has the advantage, particularly on the sea, of knowing 
that the change of directien of the object takes place 
only in one, or approximately in one plane. Further
more, the speed of the moving object is usually not 
more than 15 miles an hour at sea, and less than a 
fifth of that speed on land. But the perfected aero
plane, moving through the' air at 40 to 60 miles an 
hour, at an elevation of, say, from 2,000 to 3,000 feet, 
will be a totally different proposition. At these high 
speeds it will change its position at the rate of from 
60 to 80 feet a second. Unlike the army or navy tar
get, instead of being confined to movement in' one 
plane, it can move in as many planes as the operator 
may choose. It is certain that, if he finds himself 
under fire, he will follow an undulating or wave-line 
course, varying from a direct line both' vertically and 
laterally. Nor could an object, sweeping through the 
air at high speed on a sinuous line of flight at the 
height named, be hit by point-blank fire with the heavy 
field guns, which alone would possess sufficient dis
abling power to bring it down. In spite of the great 
improvements that have been made in the training 
mechanism of field guns, it would be impossible to 
hold the piece on such an object a sufficient length of 
time to secure a point-blank hit. Perhaps something 
might be accomplished with time-fuse shells ; but even 
with these, the firing, for the reasons stated above, 
would be largely of the, "pot-luck" kind. 

An important advantage in favor of the immunity 
of the aeroplane scout from hostile fire is that, in order 
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to make a reconnoissance, it would not be by any 
means necessary to sail directly over the enemy's 
camp, fortifications, or line of march. Anyone who 
has done topographical work is well aware of the great 
advantage of observation afforded by each additional 
50 or 100 feet of elevation. It would be possible to 
make a fairly good map of Manhattan Island and its 
environs, even from the 600, or 700 feet elevation of 
the Singer or Metropolitan tower, and to include in 
the map quite a wide radius of country. Hence the 
aeroplane, if subjected to hostile fire, could draw off 
to the outskirts of the locality to be observed and 
mapped, and still have a sufficiently detailed view of 
the country for all practlcal purposes. Now at this 
greater distance, the machine would have the advan
tage that its planes would be directed fairly tangential 
to the curve of the trajectory, or curve of fiight of the 
projectiles ; and should the aeroplane be reached 
by the shells of the enemy, the chances are that a 
large majority of them, even if they fell within the 
area of the cross section of the machine, would pass 
harmlessly between the planes, rudders, etc., without 
making a hit. 

.. .. ., 

MANUFACTURING UNDER THE REQUIREMENTS OF THE 
BRITISH PATENT ACT. 

For some months articles have, been published in the 
leading American periodicals on the question of the 
neceSSity of manufacturing patented 'articles in Great 
Britain to preserve the validity of patent grants, but 
most of the information furnished is misleading, and 
most of the conclusions drawn show only too clearly 
that many of those who have unde,rtaken to inform the 
public concerning the requirements are deficient in a 
knowledge of British or general patent practice, and in 
the rules of statutory construction. 

The new law in Great Britain authorizes an;y person, 
after the fourth year of the term of a patent, to apply 
to the comptroller for the revocation 'of the patent if 
the patented article or process is manufactured or 
carried on exclusively or mainly outside of Great 
Britain. Under this provision, all British patentees 
have been advised to commence at once the manufac
ture of their patented �uticles in Great Britain, 
whether or not the patentee has any trade in that 
country or whether or not there is any real demand 
for the goods. Undoubtedly, it is true that when a 
British patent is dated more than four years ago, 
the articles which are sold under the patent in Great 
Britain should be manufactured in that country, or at 
least the manufacture should mainly be carried on 
there. Such a case comes directly within the wording 
of the statute ; and while the comptroller has discre
tionary, power to grant an extension of time, .it would 
be foolhardy for a patentee to jeopardize his British 
trade by a failure to comply with, the requirements. 
In other cases, such as when the patentee for one rea
son or another has not commenced the sale of the 
patented articles in Great Britain, no necessity can be 
seen for the taking of precautionary measures, although 
those interested should make certain that the goods 
are at least mainly manufactured in Great Britain when 
the industry is introduced there after the fourth year 
of the term of the patent. 

There has been a great agitation in diplomatic fields 
in an effort to secure exemptions in favor of citizens of 
particular countries ; but when it is understood that 
all the principal countries are either directly or indi
rectly accomplishing the purpose sought to be attained 
by the new British act, it will be realized that there 
is little prospect of Great Britain's relinquishing her 
rights. In many countries manufacture must be com
menced within a stated time ; and when the provisions 
of the laws are compared, Great Britain will be found 
to be much more lenient tha� some countries which 
take the matter as a personal grievance. In other 
countries, the manufacture at home of the patented 
as well as a great many' other goods, is indirectly ac
complished by ta�iff lawi!. Our high tariff, for exam
ple, accomplishes exactly the same purpose as the' new 
British patent act ; '  and' our' copyright law,' exacting as 
it does the requirement that foreign books enjoying 
copyright privileges here, must be set and printed in 
the United States, places us much in the same self
protective position with regard to literary works. 

When the whole matter is carefuliy considered, the 
growth of the underlying principle of the protection of 
home-industries is perceived in the recent enactment. 

• • • 
PROPOSALS FOR COOLING THE SUBWAY. 

The latest of the series of admirable reports made 
by Bion J. Arnold to the Public Service Commission 
deals with the question of cooling the New York Sub
way during- the summer months. , The expectations 
of the builders of the system that it would present a 
cellar-like coolness in hot weather were doomed, as 
the New York public realizes to its sorrow, to disap
pointment. The optimists forgot that each one, of the 
thousands of motors on the cars would be constantly 
throwing off heat in such quantities as to more than 
offset the natural coolness of an underground cham
ber. It will be remembered t1I.at, as the result of the 
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recommendations of Mr. George S. Rice, chief engi
neer of the Rapid Transit Board, made in March, 
1906, grated openings were made in the Subway at 
the stations ; twentY-,five exhaust fans in conjunction 
with fourteen ventilating chambers were installed 
between 59th Street and Fulton Street ; automatic 
shutters for the discharge of the heated air were 
placed in roof openings between Fifty-ninth and 
Ninety-sixth Streets ; and an air-cooling plant was 
built at the Brooklyn Bridge station. Although this 
installation has tended to relieve the heated condi
tion and improve the ventilation, the Subway is still 
too hot for comfortable travel. 

The method of cooling recommended by Mr. Arnold 
is as follows : 

First. Block the present louvres open during the 
day and allow them to operate at night when the fans 
are being run. 

Second. Construct as many protected openings as 
practicable between the Subway and the street. 

Third. At the Fourteenth Street and Grand Central 
stations install large disk fans located in such a way 
as to draw air from'the street through the kiosks and 
force this air in large volumes down upon and among 
the persons waiting for trains upon the platforms. 

Fourth. Construct a solid continuous division wall 
between the downtown and uptown express tracks ex
tending from the north end of Ninety-sixth Street sta
tion to and including Brooklyn Bridge station. For 
the purpose of demonstrating the feasibility of such 
a wall it is suggested that the section extending south 
from' the center wall now at Thirty-third Street sta
tion be constructed first far enough south to include 
the Fourteenth Street station. At stations the upper 
half of the wall to have vertically sliding counter
weighted windows between columns. 

The advantages of this scheme are that by con
structing division walls between the, tracks, the air 
can be made to travel in the same direction as the 
train. Each train, as it approached a free opening, 
would push out a large quantity of air and draw in 
by suction a considerable amount of air as it passed 
the, opening, thus producing what might be called 
"piston" ventilation. It is estimated that at the pres
ent time there is a change of air in the Subway twice 
per hour. With the division walls in place it is esti
mated that the air would be changed at least six times 
per hour during the day. The deductions in Mr. 
Arnold's report as to the benefit to be secured seem 
to be conservative ; and when it is learned that the 
cost of a division wall between Ninety-sixth Street and 
the Brooklyn Bridge would not be more than $76,000, 
if it were built of terra cotta, or more than $130,000 
if it were built of concrete, the arguments in favor 
of making this change would seem to be strongly con
clusive. 

.... �. 

IMPROVEMENT OF NEW JERSEY-NEW YORK 
SUBURBAN SERVICE.-III. 
PENNSYLVANIA RAILROAD. 

In recent issues we have dealt with the extensive 
improvements which are being made in the suburban 
service between New York and New Jersey on the 
Lackawanna and the Erie railroads. The present arti
cle, the third of the series, describes the costly and 
important work done by the Pennsylvania Railroad in 
the improvelll/ent of its lines from Harrison, N. J., to 
the new terminal station at Thirty-third, Street and 
Seventh and Ninth Avenues, New York, over a total 
distance of 8.6 miles, and in the construction of the 
vast terminal itself. 

The commencement of this great work is found at 
Harrison, N. J. , where a large yard and station is be
ing constructed on a plot of land ' which measures ap
proximately 3',500 feet in length by 2,500 feet in width. 
In addition to the commodious station, with separate 
express and local tracks, the yard will include exten
sive storage capacity for the rapid-transit cars and 
motors of the local service, and for the standard pas
senger cars and steam engines of the steam service. 
At this point the change of motive power will be made 
from steam to electric on all trains entering and leav
ing the zone of electric service. Immediately beyond 
the easterly end of the station the tracks rise on a 0.5 
per cent grade to a level of 31.5 feet above the general 
ground surface, at which level they are carried on 
two skew bridges over the west-bound passenger and 
Newark freight tracks of the company and over the 
Morris & Essex Division of the D., L.' & W. Railway. 
The whole of the new line, except at the various cross
ings of public roads, the Hackensack River, and the 
tracks of other railways, is carried on an embank
ment, which varie!!! in he.ight from 26 feet to 32%' feet 
above the surface of the Jersey meadows,. the eleva
tion of the lattoc being generally from: 2 to, 3 feet 
above mean tide l evel. 

The bridging is exceptionally heavy and costly. In 
addition to the crossing of the Morris & Essex Divi
Sion, which is over 600 feet in length, ali.d the bridge 
over the west-bound passenger tracks and Newark 
freight tracks, over 400 feet in length, there are 
bridges over the N. & P. branch of the Erie Railroad; 
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the Greenwood Lake Railroad ; the Boonton branch 
of the D., L. ,n� W. Railway ; and two bridges over the 
Erie Railroad track, the larger of which is about 500 
feet in length ; and, finally, near the western portal 
of th� Berg�n tunnel, the tracks of the New York, 
Susquehanna & Western, and the Northern Railroad 
of New Jersey have to b e. bridged. Bridges have also 
been constructed over several public roads. The most 
important structure, of all is the bridge across the 
Hackensack River, over 1,000 feet iIi. length, which 
includes a draw span' some 300 feet in length. The 
whole of this work is of that solid and costly char
acter which everywhere marks the engin�ering con
struction of this, ' America's greatest. railroad. About 
800 feet beyond the crossing of the Northern Railro�d 
of New Jersey, the tracks enter the Bergen Hill tun
nel on a 1.3 per cent down grade. They are carried 
in two separate tubes beneath the East River to the 
terminal station between Thirty-first and Thirty-third 
Streets and Seventh and Eighth Avenues, New York 
city. The length of the run from Harrison to the ter
minal station is 8 .6  miles. From the station the tun
nels are continued beneath Manhattan Island and the 
East River to a station near the Long Island shore, 
where connection is made with the present electric 
system of the Long Island Railroad. 

Although the terminal station building will cover 
only that part of the station ground extending from 
Seventh to Eighth Avenues, the area actually exca
vated extends from Tenth Avenue to beyond Seventh 
Avenue ; and its whole area amounts to 28 acres. The 
total length of trackage of the station and yard is 16 
miles, and in the station there will be a total of twen
ty-one standing tracks, and eleven passenger plat
fonns. In clearing the ground for the terminal it was 
necessary to remove five hundred buildings, practi
cally all of them dwelling houses. The 28 acres of 
ground was excavated to an average depth of from 
45 to 50 feet, and the amount of material, mostly rOCk, 
taken out reached the huge total of 3,000,000 cubic 
yards. Around the whole of the space as thus exca
vated runs a massive concrete retaining wall 7,800' 
feet in length, and for this wall, the foundation, the 
street bridging, and sub-structures, 150,000 cubic yards 
of concrete was required. 

The passenger station building w1l1 be 774 feet long, 
433 feet wide, and its average height above the street 
will be 69 feet. It will contain a waiting room 277 feet 
long, 103 feet wide, and 150 feet in height. ,The fact 
that the whole of the station building must be sup
ported above the tracks calls for no less than 650 
massive supporting columns, the weight on the indi
vidual columns reaching as high as· 1,658 tons. The 
total length of river tube tunnels under the Hudson 
and East Rivers is 6.8 miles, which is the total length, 
also, of the tunnels under the land. The total length 
ot the tunnel from the Bergen portal to the Long Isl
and portal is 5.3 miles, and the total length of track 
in tunnels, exclusive of yard tracks in the station, is 
16.5 miles. 

The service of this vast system, extending for 20 
miles from Harrison in New Jersey to Jamaica on 
Long Island, will be entirely electrical.· The express 
trains will be hauled by heavy electric motors, weigh
ing over 100 tons each, and the supurban service w1l1 
in all probability be operated on the multiple-unit sys
tem, with the motors applied directly on the axes of 
the passexlger cars. It is estimated that the total cost 
of the whole system, by the time it is completed and 
put in operation, will reach $100,000,000. 

• .  e . •  

ACETYLEl!I'E GAS FOR ISOLATED STREET LAJ[PS. 

BY ALTON D. ADAXS. 

A large demand exIsts for street lighting in villages 
and the suburbs of cities, where there are neither gas 
pipes nor electric wires, and this . demand should be 
met by acetylene gas. 

Street lighting beyond the limits of electric wires 
and gas pipes is now commonly done, either with kero
sene oil lamps or with mantle burners using gasoline, 
but acetylene would be a welcome substitute in many 
cases. 

As an example of kerosene street lighting, a small 
Massachusetts town lights about seven miles of streets 
in this way, until midnight, on a moon schedule, at a 
total annual cost of about $1,400, or $200 per mile, but 
the illumination leaves much to be desired. 

A proposition has just been made to run an electric 
line into this town and light this same length of 
streets with 120 incandescent lamps of 40 nominal 
candle-power each, at a total annual rate of $2,160 per 
year, or $18 per lamp, this being the rate paid in a 
nearby town. These lamps are to operate a little less 
than 2,200 hours per year. 

In one of the larger cities of Massachusetts, there 
are 792 gasoline mantle lamps that burned 1,857 hours, 
at a total cost of $17,476.17, or $22;32 per lamp, and 
there are also 491 gasoline mantles that burned 3,960 
hours, at  a total cost of $14,317.11, or $29.16 for each 
lamp, during 1907. 

These figures amount to $31,793.28, paid by this city 
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in one year for gasoline mantle burners, beyond the 
limits of the gas and electric systems. 

In Boston, during a recent year, the number of 
gasoline or naphtha Single-mantle burners in use on 
suburban streets was 1,943, burning 3,828 hours, and 
the total payment for thIs service was $56,735.60, or 
$29.20 per lamp. 

Taking the country over, · the sums 'annually paid for 
kerosene and gasoline street lighting must run well 
into the millions of dollars, and this volume of busi
ness, at the rates paid for the present service, warr�ts 
a strong effort to apply acetylene gas to the work. 

As the above street lighting is much scattered, and 
along streets where there i� little prospect of com
mercial business, to say nothing of the difticulty of 
securing franchises to lay pipes in the streets, it seems 
that acetylene gas can only be applied to it by means 
of a generator at each lamp, or else in compression 
cylinders. 

If a small acetylene generator, or a cylinder of the 
compressed gas, can be located in each lamp-post, so 
as to give satisfactory results, at a practical expense, 
a wide field is open to street lighting with acetylene 
gas. 

A small acetylene generator in the post of each 
street lamp corresponds, roughly, to the idea of the 
acetylene portable lamp now in use for house lighting, 
and there appears to be no serious technical objection 
to such an arrangement, except the freezing of the 
water in the generator. 

With a. 30 per cen
'
t solution of alcohol, water does 

not freeze until a temperature of more than two 
degrees F. below zero is reached, and a 50 per cent 
solution of glycerine carries the freezing temperature 
down to 24 deg. below zero. Some heat is developed 
when acetylene gas is generated, and it may be prac
ticable to so inSUlate a small generator in a lamp-post 
that this heat will keep the water, with a moderate 
perce&tage of alcohol or glycerine, above the freezing 
point, even in very cold weather. 

Compressed acetylene gas in a small cylinder at each 
lamp-post appears . to 01ler a satisfactory plan for iso
lated street lighting, except perhaps as to the cost of 
installation-this being the method in general use on 
marine buoys. 

> 

Lighting in suburban diatricts and. small v111ages 
permits only a very modest investment at each lamp, 
so that the cylinder used to contain the compressed 
gas must be small, and accessory connections must be 
avoided as much as possible. 

A design on this line might locate the pressure regu
lator. in one end of the gas cylinder, and attach the 
burner directly to this regulator, so as to avoid all 
piping. The size of the gas cylinder at each lamp
post. �ould depend on the number of houses that the 
stored gas was required to operate, the burner, and on 
the rate of consumption. 

It may be assumed that for general use in street 
lighting a burner without a mantle should consume 
one cubic foot of acetylene gas per· hour, thus giving 
a. light of -more than 40 . candle-power. For all-night 
lighting, from April 1 to September 30, on the basis of 
one cubic foot of gas per hOnr, a maximum of about 
20.25 cubic feet of gas per night would be required. 
During the remaining six months of the year, the 
maximum requirement of gas per night would run up 
to about 13.5 cubic feet. 

If a cylinder for compressed acetylene gas were 
given a ·capacity of 24 cubic feet of gas at normal.air 
pressure, then on the system of one company that -
makes such cylinders .and fills them with asbestos 
saturated with acetone, which latter absorbs the gas, 
the cylinder might be made 4 x 36 inches, at 150 pounds 
gas pressure. 

Tbis cylinder with 24 cubic- feet of gas at normal 
airjieltJlure would a little more than supply a one
foot burner during two nights, for six months of each 
year, and would have a surplus over the requirement 
for any one night, for the remaining six months. Such 
a cylinder is perhaps better suited to all-night lighting 
than a larger size because the investment at each 
lamp must be kept ·at a moderate figure. 

For half-night lighting, the above cylinder would 
supply Ii one-foot burner during three lighting periods, 
in the shortest days of the year, and during five iight
ing periods, when the daylight· hours are longest. If 
a ca�ty for only the longest half-night period is 
desired;,:".&, cylinder containing only eight cubic feet of 
gas at normal air pressure will be iarge enough. 

There is an advantage in the use of cylinders during 
only a single night or lighting period, before they are 
recharged with gas, because in this way the pressure 
of the charge, an.d consequently the amount of· gas, 
can be regulated according to the time of the year, so 
that all the gas w1l1 be co�sumed, and the burner will 
go out at the end of the lighting period. In this way 
the labor of turning out the burners may be saved. 

When the small cylinders used at street lamps are 
to be recharged with gas, they may be taken to the 
generating station, and in such event it will sometimes 
be necessary to have a duplicate set of cylinders to 
replace those taken away. 

Another plan is to carry several large charged cylin
ders. about with a team, and recharge the lamp cylin
ders at their locations. 

. ' . ' . 

omCIAt METEOROLOGICAL SUMMARY, OW YORK, 

N. Y., AUGUST, 1908. 
Atmospheric pressure : Highest, 30.29 ; lowest, 

29.70 ; mean, 30.01. Temperature : - Highest, 91 ; date, 
4th ; lowest, 56 ; date, 27th ; mean of warmest day, 
82.5 ; date, 14th ; coolest day, 58 ; date, 26th ; mean of 
maximum for the month, 79.1 ; - mean of minimum, 
65.9 ; absolute mean, 72.5 ; normal, 72.7 ; deficiencY 
compared with mean of 38 years, 0.2. Wannest mean 
temperature of August, 77, in 1900. Coolest mean, 
69, in 1903. Absolute maximum and minimum for 
this month for 38 years, 96 and 51. Average daily 
excess since January 1, 1,4. Precipitation : 5.65 ; great
est in 24 hours, 3.25 ; date, 25th-26th ; average of this 
month for 38 years, ·' 4.56. Excess, 1.09. Accumulated 
excess since January 1, 3.56. Greatest

· 
August pre

cipitation, 10,42, in 1875 ; least, 1.18, in 1886. Wind: 
Prevailing direction, south ; total movement, 7,139 
mi1es� average hourly velocity, 9.6 miles ; maximum 
velocity, 37 miles per hour. Weather : Clear days, 
12 ; partly cloudy, 10 ; cloudy, 9; on which 0.01 inch 
or more of precipitation occurred, 10. 'Thunder
storms, 5th, 6th,' 7th, and 11th. Mean ,temperature 
of the past summer, 73.63 ; normal, 71.93. Precipita
tion of the ;past summer, 11.68 ; normal, 12.15. 

. 1  .. . 

THE CURRENT SUPPLEMENT. 

A spirited 111ustration of the German battleship 
"Barb�rossa" at full speed wi11 be found on the front 
page of the current SUPPLEMENT, No. 1706. The many 
uses of zinc oxide are exhaustively given and fonnulas 
published. Spun glass is a French novelty which is 

. described. A new type of gasoline-propelled railroad 
motor carriage, especially designed for the use of ofti� 
cials on inspection work, is in use on an English rail
road. The_ car is very fully described and illustrated 
by our English correspondent. Marcel Deprez writes 
on his experiments in mechanically reproducing soar· 

- ing fiight. He designed a small model for the purpose 
of showing the existence of a horizontal component 
working 'in an opposite direction to the wind when 
the latter. has obliquely ascending trajectory. That 
model he describes very thoroughly. Thomas L. White 
contributes a splendid discussion of the problem of 
rating an automobile engine. In a general way every
one knows that our So-called paper money is made at 

·the Bureau of Engraving and Printing, but it is safe 
to say that very few outside of those directly con
nected with the industry know anything of the impor
tant machines used in banknote engraving. These 
machines are clearly and instructively descrj»ed by 
Mr. Claude E. Holgate. A new and efticient method of 
room disinfection by means of formaldehyde gas mi:x�ed 
with vapor of carbolic acid is described by Dr. W. B. 
McLaughlin. The resnltsof his experiments show that 
the penetration obtained by this method is much 
greater than with any other. The Paris correspon
dent describes a new automatic heat regulator. Prof. 
Florian Cajori contributes an illuminating article on 
the age of the sun and the earth. The usual SCience, 
engineering, and trade notes are also published. 

. .. , . 

EXCAVATIONS AT ABYDOS. 

Prof. J. Garstang, of the Institute of Archreology 
and the University of Liverpool, has recently returned 
from Upper Egypt, where he has been following. up 
his previous excavations at the famous early burial 
ground at Abydos. This last season's work has been 
the most productive and valuable of his varlous ex
peditions. Among his relics· he has secured an exten
sive coJIection of exquisite examples of pottery and 
carving, one uniqUe- find comprising a small ivory 
sphinx holding in its clutches the figure of a man 
Which it is about to devour, the expression on the face 
of the sphinx being strikingly ferocious. The find 
is of great historical value, the ftgure of th€ sphinx, 
which is an emblem foreign to Egyptian civilization 
proper, _ being of a very early date. The

-
prof�ssor's

· 

ch,1e� dlscovery, however, is th .. t of the only tomb yet 
bro •. t to light in Egypt of the "Hyskos" period, a 
tempo� supremacy in Egypt. ot an invading race 
sometitijes described as the. Shepherd's. The tomb 
yielded several beautiful specimens of pottery, the 
first of· their kind ever discovered i:l the- land of the 
Nile and hi complete preservation. The ware is 
beq,utiflilly smooth, black in color, and wh�n Polished 
has· a surface as brilliant as a mirror, while it is as 
thin as porcelain. This pottery is quite foreign to 
Egyptian workmanship and. has evidentiy'some con
nection with early civilization in Asia Minor, since 
Prof. Garstang found some similar specimens in that 
area during his excavations thete some years ago. 
In his opinion the discovery of this tomb affords an 
interesting connecting link in the chain of evidence 
which he has collected identifying the Hyskos who 
invaded Egypt with the Hittites of Biblical history. 
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SUGAR TESTING IN THE UNI'.U:D STATES CUSTOMS 
SERVICE. 

BY HERBERT T. WADE. 
The largest and most important single item on 

which duties are collected in the United States Cus
toms Service is sugar ; and as the annual imports 

Scientific America.n 

rotate a beam of pla/le-polaI;ized light, the amount of 
rotation varying with the quantity of pure sugar in 
the unit volume of the solution. The apparatus con
sists essentially of a source of light, a Nicol or other 
polarizing prism, by which the light is polarized or 
caused to vibrate in a single plane ; a plate of quartz 
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order to neutralize the rotation of the sugar solution. 
NOw, as the thickness .of quartz equivalent to' a stan
dard sugar solution can be determined with high pre
ciSion, it is possible to read off directly in terms of 
sugar degrees the strength of the sugar solution when 
made by dissolving 26 grammes of sugar in 100 cubic 

represent approximately 
some ninety million dol
lars, it is of interest to 
consider how this duty is 
collected, since it depends 
upon the exact and scien
tific· determination of the 
quality of the sugar in 
each individual cargo. 
Raw sugar of commerce is 
graded according to its 
color, the cruder and 
coarser varieties on ac
count of their various im
purities being much dark
er than the pure or re
fined product. According
ly, the sugar trade recog
nizes certain standards of 
color, to which arbitrary 
numbers have been as
signed and which are 
known as the Dutch stan
dard. These standards are 
available for use in the 
forI!). of fifteen graded 
samples of raw sugars in 
sealed bottles of clear 
glass ranging from No. 6,  
a dark brown, to No. 20,  

The Polariscope Bench Where Strength of Su�ar Solutions Is Uetermined. At the Right the Curtain!! 

centimeters of water. If 
the 26 grammes of sugar 
were chemically pure, the 
quartz wedges when ad· 
justed would be a direct 
reading for any lesser 
purity or strength of the 
sugar solution. Ordinari
ly, .the tubes in which the 
sugar solution is contain
ed, and through which the 
beam of polarized light 
passes, are 200 millimeters 
in length, with a second 
tube of 100 millimeters in 
length in caSe the solution 
is so dark from impuri
ties as to prevent the pas
sage of sufficient light. 
The adjustment of the 
polariscope, of which there 
are many forms, consists 
in making the two halves 
of the field similar in in· 
tenSity, just as in the pho
tometer. The most fre
quently used polariscopes 
employ white light, as 
from a small incandescent 

almost white. They are prepared annually by a firm 
of chemists in Holland for sugar chemists and the 
trade generally. 

But to determine the actual amount of pure sugar 
or sucrose, C'2H22011' in a sample of commercial sugar 
is a far more delicate matter, and not only at the 
custom house but at almost every stage in sugar manu
facture requires the use of the polariscope. This in
strument, which is made direct-reading, when once 
understood is remarkably simple in its use, and gives 
at once the percentage of pure sugar in the sample 
under examination. 

The underlying principle of the sugar-testing polari
scope is that a solution of sugar in water is able to 

Have Beeu Rolled Back to Show the Instrument. 

or other device to divide the polarized beam into two 
parts, so that either there is an angle between the 
planes of polarization or one of the two beams is 
retarded by a half wave length ; a closed tube contain
ing the solution of sugar, through which the polarized 
beam passes and is rotated ; a compensator consisting 
of two wedges of quartz, one. having the power to 
rotate the beam in a right-hand direction and the 
other in a left-hand ; an analyzing or Nicol prism to 
detect the plane of polarization of the beam ; and 
finally, a telescope in order to render distinctly visible 
the field of vision. The position of the two quartz 
wedges with respect to each other can be varied so as 
to produce any desired thickness of quartz plate in 

lamp or an incandescent 
gas burner, and are usually of what. is termed the half· 
shade type. In this the light coming from the polar
izing prism is plane-polarized in two planes with a 
small angle intervening, known as the polarization 
angle. Now, when this beam of light is examined 
with an analyzer, if the plane of polarization of the 
latter is placed at right angles to the line bisecting the 
angle of polarization, both halves of the field will 
appear equally illuminated, but any variation from 
this position causes the analyzer to transmif more of 
one beam than the other, and consequeutly to make 
that side of the field correspondingly brighter. VarI
ous devices are employed in polariscopes for securing 

(Oontinued on page 170.) 

The Sugar Testing Laboratory at the Appraisers' Stores. New York. Mixing Room. Sample� Received from Docks Are Thorou�bJy Mixed 
and Small Samples for the Laboratory are Prepared. All Imported Sugar Is Here Tested. 

One of the Balance Rooms Where 26 Grammes of Sample Are Weighed Filtering the Sugar Solutions. Large Bottles Contain Clarifying Agent 
and Then Wasbed into a 100 Cubic Centimeter Flask. (Snbacetate of Lead). Polariseope Tubes in the Foreground. 

SUGAR TESTING IN THE UNITED STATES CUSTOMS SERVICI. 
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THE FIRST FLIGHT OF THE WRIGHT AEROPLANE AT 

FORT MYER. 
BY OUR WASHINGTON CORRESPONDENT. 

After several days of waiting, consumed in assem
bling and testing its various parts, Wilbur Wright's 
machine flew at its first attempt on the 3d instant, 
remaining in the air 1 minute and 10 seconds, and 
covering a distance of about a mile. 

The aeroplane was launched from the starting rail 
shortly after 6 P. M., by the dropping of some heavy 
weights that were suspended from the tower and con
nected by a rope to the two-wheeled starting car. 
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of the wing ends are reversed, the greater angle then 
being given to the inner end. If this procedure is not 
followed, the aviator cannot turn the aeroplane ; and 
it is for this very reason that a wind fails to upset it. 
The horizontal rudder is operated by a straight in· 
clined rod running directly from the lever to the two 
superposed surfaces in front. This rudder is used to 
maintain the longitudinal equilibrium and also for 
varying the height. It is operated by the left hand 
of the aviator, and until his hand becomes used to 
working it, the aeroplane is bound to do considerable 
bobbing up and down. 

16<} 
of the experience gained in. building and using the 
'Roosevelt,' and the utilization of the methods and 
equipment evolved during my past seventeen years of 
arctic work. It would not contemplate my personal 
association with the expedition in the field. 

"While it is too early now to make any definite state
ment, it is hoped that the Peary Arctic Club .may lend 
its encouragement' to the work: This project, I am 
happy to state, has the approval of President Roose
velt." 

At a subsequent session of the commisSion it is 
hoped to offer a more detailed presentation of the mat
ter for such action or suggestions as the commission 
may see fit. 

Commander Peary has long had under - consideration 
such an exploration as outlined in his letter . 

• leI • 
Villages Situated at Great Altitudes. 

The most elevated permanent human habitations 
in Europe are found in Switzerland. According to 
the census of ·1900, nearly 12,000 persons live at alti
tudes exceeding 4,900 feet, and more than 4,000 at 
altitudes exceeding 5,900 feet. 

The most elevated communities are found in Grisons. 
More than half the inhabitants of this canton live 
more than 3,300 feet, and two-fifths live more than 
3,900 feet above the sea level. In the canton of Valais 
66 per cent of the population are found at altitudes 
exceeding 3,300 feet, and 4 per cent at altitudes above 
4,900 feet. 

The highest Alpine villages are: 
Altitude. Inhabitants. 

Feet 
Meters. ( Approx. ) .  

Cresta ( Grisons ) 1,949 6,500 33 
Juif (ecart of Cresta ) 2,133 7,100 24 

Transporting the l\'Iachine to the Testing Grounds. Findelen (Valais) . . . .  2,075 6,900 

The aeroplane was placed upon this car, and as soon 
as it was jerked forward (the propellers having first 
been started) it left the car and ascended gracefully. 
The starting device is calculated to give the 1,000-
pound machine a speed of 28 miles an hour in a dis
tance of 50 feet. This speed is sufficient to cause it 
to rise readily in still air ; but if there is a wind 
blowing from behind, no ascension can be made. This 
mode of starting, modeled somewhat after that de
vised by Langley, is peculiar to the Wright aero
plane, and while it enables the aeroplane to take the 
air in a short preliminary run, on the whole it does 
not appear to be so good a - scheme as running on 
wheels on the ground. - The use of runners or skids 
for alighting seems to be an excellent idea, however, 
and the combination of these with some arrangement 
of foldable wheels would seem to be a very good plan. 

In its initial flight on September 3, the aeroplane 
went one and one-half times around the parade ground 
at Fort Myer, thereby covering a distance of approxi
mately a mile. The speed varied somewhat, but it 
may be roughly averaged at 30 miles an hour. The 
flight was noticeable' for its unc1ulatory character in 
a vertical plane (which was occasioned by the aviator 
-Mr. Orville Wright-devoting himself chiefly to the 
side-steering lever) ,  while the sharp turns that were 
made and the steep inward inclination of the planes 
in making them were other 'TLteresting points. In 
attempting to make the turn the second time at the 
opposite end of the field to that from which he start
ed, Mr. Wright pulled his steering lever a little the 
wrong way, after which he made a quick descent to 
avoid hitting a new shed that was in process of con
struction. The machine was being turned quickly as 
it struck the ground, and one of the runners, owing to 
faulty assembling, was slightly broken. The demon
stration convinced the spectators that the machine 
was capable of repeating the performance of the old 
machine. 

A close scrutiny of the Wright ae/oplane astonishes 
one by its great simplicity. The main planes are 
slightly arched downward at their ends. Their front 
edges are perfectly rigid, only their ends and rear 
edges being flexible. The outer ends of the lower 
plane, at the end' and second uprights, are connected 
by a wire that runs through pulleys attached to the 
upper plane ; while the corresponding ends of the upper 
plane are attached in a similar manner, with the ex
ception that the connecting wire, in the form of a 
chain, is carried forward through pulleys and around 
the hub of one of the three vertical levers, so that a 
fore-and-aft movement of this lever causes the rear 
edges of the planes to dip down at one end and to 
rise a corresponding amount at the other. Close 
beside this lever, and in reality forming part of it, is 
another vertical lever that moves the twin vertical 
rudder. In making a turn, the angle of incidence of 
the outside end of the planes is at first increased, 
which causes the machine to rise at this end. The 
tendency which it has to turn in the opposite direc
tion as a result of the increased resistance resulting 
from the greater angle, is overcome by means or'the 
vertical rudder. As soon as the machine has tipped 
inward and started to make the curve the positions 

From this account one can see that the Wright 
brothers have followed closely the soaring birds in 
the method of steering and maintaining their trans
verse equilibrium ; and that this method works well 
in practice goes without saying. 

. .. , . 
A South Pole Trip. 

Upon his, return from his present expedition in 
search of the north pole Commander Robert E. Peary 
plans to organize a national American antarctic ex
pedition to explore the southern polar regions, a pro
ject which, he says, has the approv:al of President 
Roosevelt. Mr. Peary, however, does not intend to 
accompany the party. Herbert L. Bridgman, secre
tary of the Peary Arctic Club, was a delegate to the 
International Polar Congress held in Brussels in May. 
At that time Mr. Bridgman presented to the congress 
the following communication from Commander Peary, 
the text of which he has made public: 

"I .beg to state that on my return from my coming 
arctic expedition I shall endeavor in every possible 
way, consistent with my other duties, to promote and 
organize a national American antarctic expedition, to 
secure for this country its share of the honors and 
valuable scientific information still awaitIng the ex
plorer in that region. 

"The project would include the building of another 
special ship on the same general lines and in the light 

CopyrIght 1908 by Lovick. 

Chaudolin (Valais) 1,936 6,450 123 
Lue ( Grisons ) ,1,918 6,400 59 
Arosa ( Grisons) 1,892 6,300 1,071 
St. Moritz ( Grisons ) . .  1,856 6,200 
Pontresina ( Grisons ) . .  1,803 6,000 488 

Arosa, which contained only 88 inhabitants twenty 
years ago, owes its recent increase of population to 
the establishment of a health resort. All of these vil
lages, with the exception of Findelen, which is inhab
ited only in summer, are occupied throughout the 
year. The most elevated shepherds' huts, used only 
in summer, are those of the Lona Alp in Eringerthal 
( altitude 2,665 meters or nearly 9,000 feet). 

. ' ... 
Wilbur Wright In France. 

On the 2d instant Mr. Wilbur Wright, after over a 

week of enforced waiting due to bad weather, again 
got in the air in France and made a flight in a figure 
8 lasting 10 minutes and 40 seconds, He covered a 
distance of 6 miles in this flight. In a second flight, 
something went wrong with the starting apparatus. 

• 'e, • 
Manganese steel is now generally recognized as be

ing the only suitable material for street railway track 
work where any large amount of traffic is to be dealt 
with, and, as is well known by street railway en
gineers, this material cannot be dealt with by the ordi
nary cutting tools, 1. e., chisels, saws, files, etc., owing 
to the extreme hardness of the material. 

The }'irst Public Flight of the Wright Aeroplane in America. 

THE FIRST FLIGHT OF THE WRIGHT AEROPLANE AT FORT MYER. 



SUGAR TESTIWG IN THE UNITED STATES CUSTOIlS 

SERVICE. 

(Ooncluded trom page 168.) 
this end, and in the Lippich system used in the U. S_ 
Customs Service, the two beams of polarized light are 
produced by two separate Nicols, the smaller of which 
covers but one-half the field of the larger. Recently. 
at the Nat'ional Bureau of Standards, Mr. Frederick 
Bates, who is in charge of the work on polarimetry. 
has devised a polariscope where the angle between 
the polarizing and analyzing Nicols can be varied for 
different conditions of solution, thus acquiring the 
greatest sensitiveness and adaptability to various 
liquids. A polariscope constructed on this system has 
the analyzing Nicol and the large Nicol of the polariz
ing system mounted in bearings and joined by gears 
with a connecting rod. By rotating the rod with a 
milled head, the two Nicols are rotated, llnd the 
analyzing Nicol receives one-half the angular displace
ment of the large Nicol of the polarizing system. A 
circular scale shows the polarizing angle for any posi
tion of the Nicols. The apparatus in addition pos
sesses the advantage of having a sensitive thermome
ter, graduated to one-fifth deg. C., placed between the 
quartz wedges, and the instrument has a high range of 
accuracy, enabling the better grades of sugar to be 
measured with correctness to 0.01 deg. S. This type 
of polariscope is now used in the control tests at the 
National Bureau of Standards, and doubtless will be 
supplied to the chemical laboratories at the Appraisers' 
Stores. 

The duties on sugar are collected under the provi
sions of the tariff law of 1897, which provides a speci
fic duty of 0�95 cent per pound for sugar under Dutch 
standard No" 16 in color, testing not above 75 deg. by 
the polariscope, with 0.035 cent additional for every 
additional degree, while for sugar above No. 16 Dutch 
standard and on all refined sugar there is a duty of 
1 .95 cents per pound. Thus the duty levied by the 
government essentially is based on the percentage of 
pure sugar contained in the raw sugar imported as 
determined by polarimetric examination. In collecting 
the duty, therefore, the problem is one of determining, 
first, the exact amount by weight of sugar in a given 
cargo, thus verifying the invoice ; second, a proper 
sampling of the individual packages of the cargo, in 
order to afford a basis for subsequent classification 
and examination ; third, the chemical and polariscopic 
determination of the quality of the sugar, in order to 
appraise the duty according to the tariff act. 

In the United States imports of sugar come almost 
exclusively to the four great sugar ports, New York, 
Boston, Philadelphia, and New Orleans, and more re
cently, since the prominence of Hawaiian and Philip
pine sugar, to San Francisco. At each of these ports 
at the Appraisers' Stores are maintained sugar-testing 
laboratories. The weights, measures, and polariscopic 
apparatus are standardized and tested from time to 
time by the National Bureau of Standards at Wash
ington, which institution also maintains a general 
supervision over the accuracy of the work by check
ing the measurements of the different samples tested 
at the various ports by independent measurements of 
its own. 

When sugar is imported and is discharged from the 
hold of the ship under the direction of the custom 
inspectors, the first duty is to see that it is properly 
weighed, the government weighers recording for each 
half day the weight of all wet sugar, damaged sugar 
not wet, ship sweepings, dock sweepings, and other 
sugar, making proper returns to the examiner or 
sampler in charge. Next comes the taring, or deduct
ing the weight of the containing packages. If the 
sugar is in tierces, hogsheads, or other irregular or 
wooden packages, the sugar is removed and the actual 
tare is taken ; while if the sugar is in bags, baskets, 
or mats, a certain percentage is allowed by the gov
ernment regulations, unless the weigher in charge may 
deem actual weighing essential. As this weighing can 
be done and is done at the wharves of the sugar re
fineries, where sugar cargoes usually are discharged 
directly, it is of course possible to do the taring 
with considerable accuracy when the original pack
ages are emptied. 

The government samplers are required to take sam. 
pIes of the different kinds of sugar making up a cargo, 
and . also samples of each package, using various forms 
of sugar triers, and emptying the samples thus ob
tained into tin buckets of specified ' size and form, 
which as soon as labeled are locked and sent to the 
Appraisers' Stores. Great care is taken in this sam
pling that the samples taken shall represent the dif
ferent packages as correctly as possible, and that the 
sugar buckets shall be locked and under official custody 
from the time the samples are taken until they reach 
the Appraisers' Stores. In 'weighing, inspection, and 
sampling, the different government officers are kept in 
rotation on the various docks, and the greatest care 
is manifested over the discharge of cargoes of sugar. 
The sugar samples must reach the Appraisers' Stores 
by the following day, and there they come under the 
direct control of the appraiser and his subordinates. 
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Refined sugars too must be tested, and also molasses, 
adequate samples being taken just as in the case of 
raw sugars. 

At the Appraisers' Stores the first test is to classify 
the sugars by color according to the Dutch standard 
as provided in the tariff act, and this is done by ex
perts in the Appraisers' Office, especially if any of 
the portions are found to be close to No. 16  Dutch 
standard in color. In case the samples are found 
above No. 16, they are preserved and sealed, with full 
data of the shipment, including name of the importer, 
dates, etc. At the classification room the samples are 
mixed from not more than three buckets for testing in 
the laboratory. Two tin cans full of this sugar, with 
a third as a reserve sample, are prepared, and these 
without other identification mark than the serial num
ber, are transmitted to the laboratory. The regula
tions provide that not less than two complete tests by 
different experts shall be made of each sample sent to 
the laboratory. If the polarization shown by the two 
tests is at 92 deg. S ( sugar degrees) or above, and if 
the tests agree within 0.2 deg. S., the average of the 
two polarizations is accepted as the test of the sample. 
If the polarization is less than 92 deg. S. and the 
two tests agree within 0.3 deg. S., the average of the 
two is taken as the test of the sample. In case the 
agreement is not within the limits mentioned, the 
regulations provide for additional tests and also for 
retests. Once the sugar is tested, the importer is 
notified by the appraiser of the average test of the 
cargo, and also the quantity and test of each lot from 
which such average test is obtained. The importer 
has two days within which to claim an error and re
quest a retest, which may be allowed by the appraiser. 
for reasons deemed by him sufficient. The classifica
tion of the sugar in case of retest is based upon the 
average of the test and the retest, unless the appraiser 
is convinced that one or the other is in error. In 
determining the duty on imported molasses, groups 
of packages are sampled and classified, and if the 
molasses is imported in a tank vessel, an average is 
made of the test of samples taken during the dis
charge of the vessel. If the samples are thought to 
contain syrup of cane juice, they are subject to chem
ical analysis. In this event, if the polarization of the 
dry substance is above 75 deg. S., the sample is COn
sidered syrup of cane juice within the meaning of the 
tariff; but if the polarization of the dry substance is 
less than 75 deg. S., it is considered as molasses, which, 
according to the Treasury Department, is the liquid 
residuum drained or purged from raw sugar, while 
the syrup of cane juice is the juice of the cane highly 
concentrated, but not to the point of crystallization. 

To assure perfect uniformity in the testing of im
ported sugars, it is provided that on each alternate 
day a sample of the sugar shall be tested at each of 
the ports of Boston, New York, Philadelphia, New 
Orleans, and at the same time, duplicate samples of 
the same sugars shall be exchanged between the ap
praisers of the said ports and the Bureau of Standards 
at Washington for duplicate tests. These tests are all 
reported to the Treasury Dep;trtment, and thus guar
antee the uniformity of the work of testing and the 
classification. On alternate days also, samples of 
sugars are tested as to dry substance at these ports, 
and duplicate samples are prepared and exchanged in 
the same manner, the tests indicating the direct polari
zation and the percentage of moisture in the original 
substance. As the tariff provides in part that sugars 
after being refined, when tinctured, colored, or in any. 
way adulterated, shall pay special rates of duty, spe
cial examinations must be made at the five sugar 
ports, and also in the case of sugars which are sub
ject to an additional duty where foreign countries 
impose an export bounty, and the same depends on 
the polariscopic tests of the sugar, although all other 
refined sugars, such as cut-loaf, crystals, crushed, or 
granulated sugar, are deemed to have tested at least 
99.5 deg. S. when exported from the country of pro
duction. 

It will be obvious from the foregOing that the polar
ization test is the most important part of the proceed
ings, and it is a quantitative, scientific examination 
which must be carried on with the greatest accuracy. 
In fact, several years ago there was considerable dis
content on the part of importers with the polariscopic 
work of the customs officials, and the matter was car
ried into the United States courts, as the accuracy of 
the determinations was disputed. The Bureau of 
Standards on behalf of the national government was 
able to demonstrate the accuracy of the polariscopic 
apparatus by evidence of the most conclusive tests, so 
that the government won the suit, which involved at 
least several hundred thousand dollars. 

The sugar-testing laboratory, where the pelariscope 
is installed, usually is a room as far removed as pos
sible from the vibration of machinery and away from 
any source of heat which cannot be controlled. The 
polariscopes are placed in the darkest corner of the 
room, and the top of the table on which they are set 
is surrounded on three sides by blackened partitions 
or 'Walls not less than three feet in height, or suita15le 
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curtains of opaque material are hung around the 
polariscope to cut off interfering light. The instru
ments themselves must be exposed to the free circula
tion of the air from the remainder of the room, and 
the lamp must be 200 millimeters from the instru
ment and back of the partition, with a small opening 
for the beam to go through. The great point is to 
keep the polariscope away from such essential features 
of a chemical laboratory as ovens, assay furnaces, hot
water heaters, or other sources of heat, and also away 
from the direct rays of the sun. The standard tem
perature for sugar testing is 20 deg. C. or 68 deg. F. 
All apparatus, such as the measures of volume, polari
scope tubes, quartz control plates, thermometers, and 
weights, previously must be tested and standardized 
at the Bureau of Standards. The thermometers are 
graduated to the Centigrade scale of not less than one
tenth of a degree. In testing the sugar, the contents 
of the can are thoroughly mixed by stirring with a 
spoon, and then 26 grammes are weighed on the bal
ance in a German-silver diSh, the operation being done 
as rapidly as possible, so that the sample does not 
suffer loss of moisture, as may happen, especially in 
a warm room. This weighed amount of sugar is then 
washed by means of a jet of water into a closed flask 
containing . 100 cubic centimeters, in which all the 
sugar must be dissolved. If the solution thus ob
tained is clear and transparent, it can be filtered and 
the 200-millimeter P91ariscope tube is filled and the 
cover glasses and screw caps placed in position on the 
ends. . In case the liquid is not clear and transparent, 
a clarifying solution, such as subacetate of lead, is 
added, and the solution filtered as before, while in 
the case of a very dark solution, such as dark-colored 
molasses, when it is too dark to polarize even in the 
10o-millimeter tube, boneblack may be used in the 
filter. Before any reading is made on the polariscope 
tube, a quartz control plate that has been standardized 
is placed on the polariscope and a careful adjustment 
made. It is known that quartz of a certain thickness 
will rotate a beam of polarized light a certain amount 
as compared with a ' normal sugar solution, so that 
with a test plate thus measured with precision and 
its equivalent in sugar degrees determined, the direct 
readings of the polariscope can be tested. Then the 
polariscope tube is placed in the polariscope, after tl;J.e 
observing telescope has been adjusted so as to bring 
the dividing line between the two halves of the field 
into sharp focus and to secure an equality of tint. The 
wedges then are adjusted to secure the same equality 
of tint and a reading is made on the scale, which is 
graduated direct in sugar degrees. The regulations 
provide that the tube shall be read on two different 
instruments by the same observer, and not less than 
three careful readings of the tube shall be made on 
each instrument. The average of the readings is 
taken, and is corrected by the quartz control plate. 

To determine the moisture in sugars, a small amount 
is dried at a temperature of 98 deg. C. for two hours 
in a small nickel dish about two inches in diameter 
and three-!ifths of an inch high. Molaslies syrups and 
masse cuites are similarly dried in a flat dish. 

Once the quality of the sugar thus is determined, the 
matter passes into the ordinary routine channels of 
the appraisers' and collectors' offices, unless some ap
peal is made from the duty. The great uniformity 
that has been reached in sugll.r testing is character
istic of the appreciation of scientific methods 'in the 
work of the United States government and the co-oper
ation of the different branches of the government 
toward this end. 

. . . � .  
HellulIl Galli Heavier Than Liquid. 

We are used to thinking of gases as always less 
dense than liquids, and in fact we have never hith
erto been able to increase the density of a gas, either 
by compreSSing or by cooling, down to the point 
where it becomes .heavier than a liquid in contact 
with it. This could not take place, of course, if the 
gas became liquid or dissolved in the · 'quid. Dr. 
Kammerlingh Onnes has, nevertheless, accomplished 
this surprising feat by causing a bubble of compressed 
helium to descend by its own weight through liquid 
hydrogen, like a dron of water in oil. He compressed 
a mixture of hydrogen and helium in a capillary. tube 
plunged into liquid hydrogen. The hydrogen becomes 
almost entirely liquefied and, if the pressure does not 
exceed 49 atmospheres, occupies the bottom of the 
tube. Beyond this pressure a bubble of almost pure 
helium, whic'h is floating on the liquid, is seen to de
scend below it, and to rise again when the pressure 
is decreased to 32 atmospheJ· ; ; . ,  . .  ·.,c . Besides its 
originality, this experiment will enable us to ascer
tain . . the limit denSity of helium, �hich Van 
der Waals supposes to be that of the heavy metals.
Cosmos. 

. . . . .. 
It is reported by Consul-General Robert J. Wynne 

that the ninth tunnel under the Thames, London, will 
shortly be opened. Of the tunnels under the Thames. 
five are used exclusively by subways ana railroadlil, and 
the other four used for general traffic. 
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A HUGE BUCKET DREDGER. 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

In connection with the widening and deepening of 
the Suez Canal at Port Said, the authorities have re
cently increased their dredging fleet by a new vessel, 
which ranks as the largest bucket dredger afloat. 
This vesse�, which is named the "Pel use," was built 
by Messrs. Lobnitz & Co. at their Renfrew yards on 
the Clyde, and is of similar design to the "Ptolemee, 
which they supplied to the canal company some two 
years ago. The new vessel, however, has been ac
quired for service in the Port Said roads, which are 
being deepened. 

The "Pel use" has a deck length of 305 feet, with a 
molded breadth of 47 feet, and molded depth of 20 
feet 2 inches. The deck is steel throughout, sheathed 
with teak, and there is a raised forecastle and poop. 
Propulsion is effected by means of independent twin
screw engines indicating 1,800 horse-power, with a 
separate dredging engine of 600 horse-power, The 
latter machinery is of the three-crank type placed on 
the main framing. Steam is supplied from three 
boilers each of 15 feet diameter by 10 feet 7¥z inches 
in length. 

A feature of the vessel is that all gearing has ma
chine-cut teeth. The auxiliary machinery through
out is operated by hydraulic power. Separate con
densing plant is fitted for all machinery. The Lob
nitz patent hopper-door arrangements are used. 

The dredger has been designed to work between the 
limits of 20 feet an� 50 feet below water level, Owing 
to her large size she navigated from the Clyde to 
Port Said in working condition, being of seagoing 
design in the widest sense of the term. The craft is 
classed by Bureau Veritas in their highest class with 
special mark, owing to the arrangement of watertight 
bulkheads rendering her practically unsinkable in the 
event of collision. 

.. I I  . ..  
W&I!Ihtng Fabrics by Electrolysis. 

In certain processes of cloth finishing the opera
tions of scouring and washing, after the material has 
been fllled and bleached, require a long time, careful 
handling and a large supply of water. Moreover, 
through lack of practical means for recovering them, 
the oil and fatty acids or soap pass away with the 
waste wash-liquor, involving considerable loss. Often 
there are found in cloth traces of fatty acids or soaps 
which produce spots and stains when the cloth is 
being dyed. The fact that the cloth is kept 
for a long time under a rolling action when in the 
bath also entails considerable wear and a very notice
able loss in weight. 

The invention of a Frenchman, J. M. J. Baurot of 
the city of Roubaix, France, who was granted United 
States letters patent, provides for the treatment of 
the cloth by an electric current, which is used for 
penetrating, reducing, and extracting the soapy film 
formed. Additional to this is the recovery of the fatty 
semi-solid magma resulting from the soapy matters 
extracted from the cloth. 

The cloth after entering passes over a roller and be
tween a set of electrodes. Leaving the electrolyte, the 
material passes between squeezing rollers and then 
through a tension device over idle rollers to the large 
rubber-covered squeezing roll. 

The electrolytic vat is kept filled with the proper 
amount of carbonate of soda or potash solution by 
replenishing as the electrolyte is consumed. By the 
action of the electric current paSSing between the elec
trodes, every fiber of the cloth is acted upon and there 
is produced a more complete saponification on the tex
tile where before was only a coarse soapy film. Inci
dentally by the attraction of the freed salts with the 
elimination of gelatinous matters, waste fibers, .dust 
and . other small impurities which are kept in the yarn 
or material of the cloth and carried away with the 
salts thus formed, the action of scouring is completed, 
and when the cloth reaches the first pair of squeezing 
rollers th eir compressing action removes and throws 
back into the vat the soapy matter already solidified 
in a film on the cloth. 

When the first compartment of the squeezing ma
chine becomes filled with the SOitPy sludge the surplus 
sludge is led into the electrolytic recovery vat. The 
pieces of cloth thus successively pass from the first 
compartment in the squeezing machine �nd then are 
submitted to a second scouring which absolutely in
sures the completion of the action. In this method 
there is no danger of incomplete scouring which has 
been the cause of many difficulties and annoyances in 
dyeing. More""..... method enables the time of 
scouring and washing to be shortened, for as a result 
of the facility with which the soapy matters are pre
cipitated in the first compartment, the second compart
ment gets so little of such matters that the scouring 
of the cloth is effected well enough to allow the third 
compartment to be filled with a large supply of run
ning water for washing. This is in most .cases quite 
sufficient for the last rinsing of the cloth before being 
dyed. 

The recovery of the fatty substances which compose 
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most of. the soapy wash-liquor led by the overfiow 
from the first compartment of the squeezing machine 
is effected in the electrolytic vat connected to the 
dynamo. The alkaline salts are precipitated, the fatty 
acids depOSiting upon the surface of the electrode 
plates or rising to the surface of the liquor where they 
are easily removed. Such fatty acids still contain im
purities which are removed by submitting them to 
the action of a press heated by steam, after which 
they come out clarified and pure enough to be either 
used again for making soap or sold to the trade_ The 
treated magma gives out from 50 to 55 per cent in 
weight of fatty acids. 

"'- c . "  • 
THE RECURRENCE OF ECLIPSES. 

BY FR�DERIC �. HONEY, TRINITY COLLEGE, HARTFORD, CONN. 

The variations in the intervals of time between the 
dates of full moons and of new moons might convey 
the impression that the moon is a very poor time· 
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Diagraol of Earth's Orbit, Illustrating Recnrrence of 

Eclipses. 

keeper. That the moon "comes to time" is demon· 
strated by the repetition of eclipses at intervals of 
eighteen years and eleven and a third days. It should 
be noted, however, that the circumstances of an eclipse 
are not the same as those of the eclipse of the previous 
date. On the repetition of an eclipse the earth occu
pies another position in its orbit. Each day it moves 

on the average nearly one degree (=�) At 
365.25 

aphelion, when the earth's velOCity in its orbit is a 
minimum, . eleven days represent less than 11 deg. ; 
while at perihelion in the same number of days the 
earth moves a little more than 11 deg. During the 
additional fraction of a day the earth's rotation on its 
axis changes the longitude of the observer. 

The yearly advance of the dates of eclipse seasons 
is due to a slow twisting of the plane of the moon's 
orbit in a direction contrary to b er orbital motion. If 
this plane moved inio pl!-rallel · positions, the line of 
nodes, which- is the intersection of the plane with that 
of the ecliptic, would come into line with the radius 
of the earth's orbit twice each year at oppOSite points. 
Thus the dates of eclipse seasons would not vary. 

Fig. 1 represents the earth's orbit, whose axis is 

Projection of Earth on a Plane Parallel to Its Axis 
and Perpendicular to' Plane of Ecliptic. 

THE RECURRENCE OF ECLIPSES. 

A. P >- A. and P being respectively aphelion and peri
helion. A smail part of the orbit for the months of 
June, November, and December is shown separately 
on a scale sufficiently enlarged to represent the moon's 
orbit, whose diameter is a little over one four-hun
dredth the diameter of the orbit of the earth. The 
position of the earth is shown for May 17, 1863, May 
27, 1881, and June 7, 1899, the dates of solar eclipses 
when the moon was at the descending node. Nearly 
six months later in each year, when the moon was at 
the asc"nding node, the position of the earth is given 
for November 10, November 21, and December 2, the 
dates of solar eclipses. After an interval of nine years, 
when the line of nodes is turned about half way 
around and the moon is at the ascending' node, there 
is a,n eclipse season. This is illustrated at the dates 
of solar eclipses June 5, 1872, June 16, 1890, and Jline 
2g, 1908 ; and also nearly six months later . in each 

year, when the moon was at the descending node, and 
when the earth's position is indicated for November 30, 
December 11, and December 22. The limits of this 
page make it impossible to represent all the positions 
of · the earth at these dates on the orbit drawn to the 
larger scale. The positions for June 5, 1872, and June 
7, 1899, also those for November 30, 1872, and Decem
ber 2, 1899, which are near together, have been select
ed in the illustration. The heavy full line represents 
that portion of the moon's orbit which is above, and 
the dotted line that which is below the plane of the 
ecliptic. The earth is at E ;  the moon's motion is in 
the direction of the arrow (within the orbit ) and the 
direction of rotation of the line of nodes is indicated 
by the two arrows ( without the orbit ) . 

The table gives the dates of some eclipses of the 
sun between the years 1863 and 1908. It is divided, 
into two parts, viz., those which occurred when the 
moon was at the' ascending and descending nodes re
spectively. By this arrangement it is easy to see at a 
glance the effect of a cO)llplete rotation of a line of 
nodes, which occurs at intervals of eighteen years 
and eleven days, whether the date be that of an eclipse 
when the moon was at one node or the other. 

An annular eclipse of the sun occurred on June 5, 
1872, on June 16, 1890, and again on June 28, 1908, 
when the mOon was at the ascending node. Fig. 2 is 
a projection of the earth on a plane which is parallel 
to its axis, and perpendicular to the plane of the 
ecliptic. In this projection the position of an observer 
to whom the central eclipse was visible at noon at a 
date prior to June 21 is on ' the visible hemisphere_ 
Subsequent to that date the position is on the invisible 
hemisphere. The parallel and the position of the 
meridian of Greenwich are shown for each of the dates_ 
G, and 0, are the positions of Greenwich and the ob
server for June 5, 1872 ; G2 and O2 the positions for 
June 16, 1890. In both cases the observer was east 
of Greenwich and on the visible hemisphere. Gs and 
0, show the positions on June 28, 1908, on the invisi
ble hemisphere. At the latter date the observer was 
west of Greenwich. The path of this eclipse was illus
trated in an article by the writer in the SCIENTIFIC 

AMERICAN for May 16, 1908. ( The annular eclipse of 
the sun in June, 1908. ) The latitUde of the observer 
for each date is shown by the parallel ; and the arrow 
indicates the direction in which the eclipse is seen. 
To avoid confusion, all unnecessary parallels and 
meridians are omitted. A dash line represents the 
meridian of Greenwich on the invisible hemisphere. 

It should be noted that when five leap years are 
included in the cycle, the period is eighteen years and 
ten days ; and that it is eighteen years and twelve days 
when only three leap years are included. The date is 
advanced one day when an eclipse and its repetition 
occur near the close and the beginning of a day. The 
length of the period expressed in days is 6,585.32. 

ECLIPSES OF THE EiUN. 
Moon at Ascending Node. 

Annular, Nov. 10, 1863 Nov. 21, 1881 Dec. 2, 1899 
Annular, Oct. 30, 1864 Nov. 10, 1882 Nov. 21, 1900 
Annular, Oct. 19, 1865 Oct. 30, 1883 Nov. 10, 1901 
Partial, Oct. 8, 1866 Oct. 18, 1884 Oct. 30, 1902 
Total, Aug. 29, 1867 Sept. 8, 1885 Sept. 20, 1903 
Total, Aug. 17, 186g Aug. 29, 1886 Sept. 9, 1904 
Total, Aug. 7, 1869 Aug. 18, 1887 Aug. 30, 1905 
Partial, July 27, 1870 Aug. 7, 1888 Aug. 19, 1906 
Partial, June 28, 1870 July 8, 188g July 21, 1906 
Annular, June 17, 1871 June 27, 1889 July 10, 1907 
Annular, June 5, 1872 June 16, 1890 June 28, 1908 

Moon at Descending Node. 
Partial, May 17, 1863 May 27, 1881 June 7, 1899 
Total, May *5, 1864 May 16, 1882 May 28, 1900 
Total, Apr. 25, 1865 May 6, 1883 May 17, 1901 
Partial, Apr. 14, 1866 Apr. 25, 1884 May 7, 1902 
Partial, Mar. 16, 1866 Mar. 26, 1884 Apr. 8, 1902 
Annular, Mar. 5, 1867 Mar. 16, 1885 Mar. 28, 1903 
Annular, Feb. 23, 1868 Mar. 5, 1886 Mar. 16, 1904 
Annular, Feb. 11, 1869 Feb. 22, 1887 Mar. 5, 1905 
Partial, Jan. 31, 1870 Feb. 11, 1888 'feb. 22, 1906 
Total, Dec. 22, 1870 Jan. 1, 1889 Jan. 13, 1907 
Total, Dec. 11, 1871 Dec. 22, 1889 Jan. 3, 1908 
Annular, Nov. 30, 1872 Dec. *11, 1890 Dec. *22, 1908 

* Central eclipse. 
. ,  . . ..  

The Jones Airship Disaster. 

Charles O. Jones's airship "Boomerang," familiar to 
New Yorkers by reason of its frequent ascensions from 
the Hudson River Palisades, dropped 500 feet to the 
ground at Portland, Me., on September 2. Jones was 
killed. In some inexplicable manner the outer var
nished envelope of. the gas bag was ignited. RealizIng 
his danger, Jones opened the gas-valve in order to 
alight. The escaping gas caught fire ; the cords by 
which the framework was suspended were severed, 
and the aeronaut plunged to his death. 

The "Boomerang" was built by Jones at Hammonds
port. Unskillfully ' deSigned, low-powered, and clumsy 
in its construction, it was often unmanageable even 
in comparatively lil:ht winds. Tire airshiu was 105 
feet long, 21 feet in diameter, and had a gas-capacity 
of 25�000 cubic feet. 



A POLICE ACADEMY AT ROME. 

BY DR. ALFRED GRADENWITZ. 
The day is far past when the application of torture 

", as considered the safest means of wringing a con
fession out of a suspect. Scientific methods are now 
utilized in the police service to assist the ingenuity 
of detectives, and facilitate the apprehension and 

Scientific AlDerican 

signed by Bertillon is the most valuable adjunct to 
the camera, and practically eliminates any possibil
ity of mistake. Another far simpler and easier meth
od is that of "dactyloscopy," according to which the 
imprints of the five fingers of each hand, with their 
characteristic curves, are used to ascertain the iden
tity of the person. 
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whose courtesy we are indebted for the accompanying 
photographs of that unique school. 

In the following brief description of the programme 
of the school, a comprehensive view of the multifari
ous applications of science to "criminalistic" proced
ure is presented. 

One of the illustrations represents Dr. G. Falco, an 

A Classroom in the Roman Police A.cademy. Dr. G. Falco Recording the Finger Prints of a Cnlpl·it. 

Face of Card Showin� a Double Photograph 
Taken with the Ellero Apparatus. 

Ellero Apparatus for Photo�raphing 
from One Room to the 

Other. 

identification of criminals. Such methods are made 
the more necessary by the fact that the criminals 
themselves make use of science. 

One of the most important branches of the police 
service is the identification of criminals, and the pos
sibilities of science in this direction are especially 
�triking. The anthropometric measuring method de-

Fin�er Prints Greatly Map;niJled for the Purpose 
of Inspection. 

The Director of the Photographic Department Taking 
a Double Portrait of a Criminal for 

Preservation in the Records. 

A POLICE ACADEMY AT ROME. 

Criminology has been especially developed in Italy, 
where many scientists have followed the traciis of 
Lombroso. Thifl accounts for the fact that a police 
academy at which lectures and courses are delivered, 
not only by PTactical men, but by the foremost 
scientific experts, has been founded at Rome on the 
lines suggested by Prof. Salvatore Ottolenghi, to 

The Back of the Ithintifying Card With Bertillon 
Measurements and Other Data Fillet! In. 

Photograph of an Individual with Tattooed 
Arm. The Tattooing Has PoUtical 

Significance. 

officer of the Italian identification service, in the act 
of taking the finger prints of a criminal. Printer's 
ink is first spread out uniformly over a zinc, glass, or 
marble plate. Then the finger tips of the individUal 
are lightly pressed on the plate, producing upon the 
latter the characteristic lines shown in one of the cuts. 
A slight rolling or rocking of the finger endwise will 
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cause the extreme portions of the imprint to be as 
clearly produced as the more central regions. Im
prints of the thumb should be upward of 2.5 centime
ters ( 0.98  inch ) , those of the three following fingers 
about 2.5, and those of the little finger 2 centimeters 
( 0.79 inch) in width, in order to take impression of 

certain intersections that are indispensable for classi
fication. The imprints corresponding to each of the 
fingers are designated by a number, answering to a 
certain type, ten of which are distinguished, and the 
combination of figures thus obtained, in conjunction 
with photographic portraits, will afford sufficient data 
to completely identify a person. Photographic por
traits, however, of the individuals themselves, are also 
of the highest importance. 

The apparatus used in the Italian police service and 
at the academy was invented by Dmberto Ellero, man
ager of the photographic police department, and allows 
two views, en face and in profile respectively, to be 
Simultaneously taken. The apparatus comprises two 
cameras with fixed focus, any. motion imparted to one 
of them being transmitted to the other camera, so that 
the individual is photographed simultaneously from 
the front and the side. This secures the . advantage 
of higher speed and of less resistance on the part of 
the criminal, in addition to a perfect agreement in 
the expression of each of the two views. The police 
academy further possesses an apparatus, by means of 
which a photograph can be taken unseen from one 
room to another. 

As photography is used most extensively in the 
search for a criminal ( views taken on the spot, mi
crophotographic records of blood traces, etc. ) this art 
i s  r e c e i v i n g  
much attention 
at the s,.hoo!. 

The Bertillon 
system of an
t h r o p o m e 
tric measuring 
is also taught 
at the school. 
Though t h  i s  
m e t h o d  i s  
s o m e w h a t 
lengthy, it in 
many cases af
fords the most 
valuable com
plement to or
dinary data. 

Scientific ADlerican 

In the case of crimes against life, intelligent inves
tigation into the cause of death and its circumstances 
is obviously indispensable. The police officers should 
therefore have some scientific knowledge of the causes 
of death, and ·be in a position to utilize any blood 
stains or weapons found on the spot as useful evi
dence. In the search for the criminal a distinction 
should be made, according as he is known or unknown, 
or else has left any traces. The procedure of criminal 
officers in these various cases is taught both theoretic
ally and practically. Of much importance, therefore, 
is the management and internal arrangement of pub
lic safety offices, compriSing the archives, with their 
biographical files, local topography, calendars of crim
inality, and books on criminal geography. 

The instruction imparted at the school comprises 
daily practical exercises, theoretical and practical lec
tures delivered three times per week, according to the 
above programme, and daily demonstrations. 

As in medical clinics, demonstration on the indi
vidual is the basis of instruction at this police school. 
The police officer derives his knowledge from the in
spection of criminals, and in this connection the 
Roman pOlice academy may be considered unique in 
the world. In addition to the exhibition . of culprits, 
photographic records, corpses, tangible evidences of 
crime, and handwriting and other productions of the 
criminal, are used as means of instruction. 

What skill may be acquired after some training in 
the identification of persons is inferred from the fact 
that the pupils after a short time's practice can select 
from hundreds of photographs any one characterized 
by means of some salient data. Instruction in prac-
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tillon data, and finally, these are supplemented with 
particulars of the character and biography of the 
individual. 

• I .  I .  

THE NEW GERMAN RACING SCHOONER " GERMANIA. " 

The recent brilliant victories of the German-designed 
and constructed schooner yacht "Germania" in British 
waters was one of the most Significant facts that have 
occurred of recent ' years in the yachting world ; for 
it places the German yacht designers in the very front 
rank of the naval architects of the world. 

The entrance of Germany into the sport of yachting 
is of comparatively recent date ; and it is due mainly 
to the efforts of that all-round sportsman Kaiser Wil
helm II ; for during the decade and a half in which 
the Germans have begun to figure in this the noblest 
of all sports, they have been content, at least in the 
class of large ships, to purchase their yachts from 
foreign owners or place their orders with foreign 
yards. The German Emperor's cutter yacht "Meteor" 
was designed by Watson, and his present "Meteor" by 
A. Cary Smith. The fine fieet of schooner yachts, which 
forms the most notable portion of the German fieet, 
is composed mainly of American- or English-built 
yachts. ' The efforts of the German naval designers 
have hitherto been confined mainly to boats of the 
smaller ' classes ; and the notable successes in little 
fellows of the "Sonderklasse" type" two or three years 
ago, were - indicative of the good work the Germans 
would probably do, if they ever turned their attention 
to the larger boats. 

For this season's racing, Krupp von Bohlen Halbach, 
of the Kieler Yacht Club, placed an order with the 

naval architect 
Max Oertz for 
a I a r g e keel 
s c h o o n e r , 
w h i c h  w a s  
built by Krupp 
at the Germa
nia yards. The 
dimensions of 
the yacht are: 

T h e  results 
of modern psy
c h o i  0 g y  are 
likewise util
ized, such char
acteristics a s 
t h e  motility; 
gait, handwrit
i n g , general 
s e n s i t i v e 
ness and sensi
tiveness to pain 
of a person be
ing used for 
h i s  identifica
tion. Data re
lating to the 

Length Over All, 1 1) 1)  Feet. Waterline Length, 108 Feet. Beam, 2 '1  Feet. Sail Area, 1 4,1 3 5  Square Feet. 

L e n g t h  over 
all, 155 feet ; 
w a t  e r  l i n e 
I e n  g t  h , 108 
feet ; beam, 27 
feet ; and total 
sail area, 14,-
135 s q u a  r e 
feet. The "Ger
mania" is built 
of steel, and in 
the course of 
the racing in 
the Solent this 
year, she prov
ed herself to 
be the fastest 
r a c i n g two
masted schoon
er at present 
afloat. In the 
match for the 
Kaiser's c u p  
she sailed the 
old Q u e  e n ' s  
course of 47 

The " Germania " is the first large racing schooner yacht to be designed and built in Germany. She has proved to be the fastest schooner in the present British racing season. 

THE NEW SCHOONER " GERMANIA " RACING AGAINST " HAMBURG " IN THE BALTIC. 

intelligence, vo-
lition, temperament, feelings and character of the sub
ject are also of the utmost importance. Recent experi
ments, according to which the associations most char
acteristic of a person can be utilized as an aid in 
ascertaining his guilt, strikingly · illusttate the unex
pected possibilities of psychology in that field. 

Data relating to the functions of the most important 
organs are likewise useful, as inferred from the fact 
recently established by Prof. Einthoven, that the heart 
curves of a man of · themselves suffice to characterize 
the person and , fix his identity. Other data, the utili
zation . of which is taught at the Roman academy, 
comprise the biography of an individual, his heredity, 
behavior at home and in business, his taste or dislike 
for work, past illnesses, or crimes committed. 

Another study is the classification of the dangerous 
social sets from a scientific point of view ( such as 
the di'fference between insane and non-insane crimi
nals, established by Lombroso ) ,  or from a more prac
tical standpoint, according to the characteristics of 
criminals and their crimes. 

The relation of the dangerous classes of society to 
public safety is an important subject. Punishment 
can hardly be considered as a means of correcting the 
criminals, nor owing to the largely . maladive dispo
sition of the latter, is it a well-deserved expiation of 
personal guilt, so that we are forced in the majority 
of cases to regard punishment merely as an act of 
self-defense on the part of society against those that 
endanger its safety. It is therefore of the highest im
portance, in fixing the penalty, to take into account 
not only the crime but the personality of the convict 
and his conduct and degree of dangerousness. 

tical criminal psychology is mainly based upon the 
memoirs of prominent criminalists, and the cross-ex
amination of all kinds of criminals. 

With the 'school is connected a laboratory, in which 
not only a complete apparatus for the Bertillon meas
uring method, but all kinds of instruments for the 
investigation of organic and psychic functions are 
found. Instruments for gaging the working of the . 
senses and recording any unconscious motion are like
wise contained in this laboratory in addition to the 
handwriting and similar productions of criminals, as 
well as any documents liable to give an insight into 
their minds. Photographic apparatus of precision for 
the recording of handwriting and figures, as well as 
for taking views of the scene of the crime, and micro
scopes for the investigation of traces and imprints 
are other valuable aids to instruction. 

The scientific training of officers, carried out for 
some time, has obviously revolutionized the whole of 
the Italian police service. In the place of the identi
fymg cards filled out with more or less indefinite data, 
which were formerly used, cards are now used con
taining detailed information, which perfectly suffices 
to insure the identification of any individual. The 
two sides of such a card are herewith illustrated com
prising on the front side the double portrait of the 
man, as obtained by the Ellero apparatus, and the five 
finger imprints of the left hand, while those of the 
right hand are recorded on the back. On the latter 
will be found also a special section reserved for the 
signature of the criminal, which, however, has not 
been filled in in the present case, the man pretending 
to be unable to write. Above this section llre the Ber-

miles in 3 hours, 35 minutes, and 11 seconds, at an 
average speed of 13.1 knots. Commenting On her per
formance, the English yachting journal The Yachts
man said : "We have no schooner in England which 
can compare with the 'Germania' for speed, and if 
report is true, we shall be left further in the lurch 
by our German friends next year." This repert is to 
the effect that the German Emperor is so pleased with 
the performance of "Germania," that it is his inten
tion to order a large schooner from the same designer 
for next season's racing. 

The first races of "Germania" were sailed on the 
Baltic, where she decisively defeated both "Meteor" 
and "Hamburg." "Hamburg" is the large Watson
designed schooner, now owned in Germany, which won 
second place in the ocean race a few years ago from 
Sandy Hook to Land's End. The accompanying pho
tograph, for which we are indebted to Major A. E. 
Piorkowski of the German Imperial Army, was taken 
during the course of one of these races. 

. '  . • 

At the Heroult electric iron smelter on the Pitt 
River in Shasta County, California, a number of new 
types of electric furnaces are being tested on a small 
scale, instead of working with one large furnace alone, 
as has been heretofore the plan. A bank of trans
formers will be ready by the time the new Lyon fur
nace under construction is completed. The new fur
nace, of a capacity of 25 tons of pig iron per day, is 
on the same plan as the original experimental one. 
It is claimed that it will remove the objections found 
to the Heroult furnaces first erected_ 
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TIlE l!'ACULTIEB Ol!' PLABTB. 

BY DR. D. T. lIACDOUGAL, DIRECTOR 011' THE DEPARTMENT 01' BOTANICAL 

RESEARCH 01' THE CARNEGIE INSTITUTLON 01' WA�HINGrON. 

That plants are really alive is but grudgingly con· 
ceded by even the well-informed, and when this con
cession is made, it is always with the mental reserva
tion that while they may be alive after a fashion, yet 
their "aliveness" is not of the sort that characterizes 
animals. This prejudiced view finds its expression in 
various ways, among which may be included the habit 
of writing and thinking of plants as "lower" organ
isms, or perhaps as degenerates. 

In order to appreciate the real place of plants in the 
world it is necessary to recall that they are composed 
of protoplasm, the common essential substance of 
plants and animals alike. Now, protoplasm has cer
tain general primitive properties, which it exhibits no 
matter whether it be found in the leaf of a fern, the 
tip of a root, the trunk of an oak, the body of a horse, 
or the brain of a man. In each of these cases, however, 
it has taken on other specialized powers which enable 
it to perform the complicated work of the organism of 
which it forms a part. 

Some time within the last hundred million years, or 
to be exact, about sixty million years ago, protoplasm 
came into existence on the surface of the earth, in a 
manner wholly unknown. It was probably in the form 
of small specks or tnasses of a jelly-like substance of 
complicated structure, although not so complex as the 
protoplasm of to-day, and was extremely liable to in
jury by almost any force. By reason of its great 
fragility and complexity it was necessary that it make 
constant adjustments to the forces ( such as heat, light, 
chemical activity, mechanical shock, and contact) that 
impinged upon it. That it was capable of makin� ad
justmen.ts made possible its continued existence until 
to-day. 

It is impossible for us to retrace the long way back 
to this original stage of living matter and to ascertain 
all of the things it may have done in that day-before
yesterday of science. It may have started to solve the 
problems of existence in a score of ways not easily 
imaginable for us, but its forgotten failures have left 
no trace of their existence. Not that this primitive 
livin� matter consciously tried to find a distinct way 
of dOing things, but in the very nature of its activity 
it must have done many things foredoomed to failure. 
Of the things that it did do, however, those that fol
lowed two general methods of procedure were success
ful, and by them the two main groups of organisms 
have been produced, which are no more to be compared 
than a telescope and an automobile, or an automobile 
and a warship, so different are they. 

The adjustments by which protoplasm fits itself more 
perfectly to its surroundings are guided by its primi
tive property of irritability, the power of perceiving 
changes in the intensity of the light rays playing upon 
it, in the degree of heat of the air around it, of the 
soil on which it rests, of distinguishing between dry 
and moist objects, and of reacting differently to hard 
and soft bodies in a way that generally adapts the liv
ing substance to endure, and make use of these factors. 

Having this primal capacity, the long-continued play 
of evolutionary forces led gradually to its development 
into forms which would serve the organism better and 
better. Irritability has been developed in the animal 
into the senses, and with this development there has 
been a constant tendency to localize and seat the differ
ent phases of it in the specialized sense-organs, which 
deal chiefly with one class of forces. A moment's re
flection will show that it is the specialized irritability 
of our sense-organs that guides us, as highly , differen
tiated masses of protoplasm, in making the thousands 
of adjustments that enter into ORr daily activities. 

Light is, perhaps, the most important factor in the 
existence of plants, since energy is absorbed directly 
from its rays- and is used in building up complex foods 
from simple substances obtained from the soil and air. 
If the plant is to obtain energy from light, the supposi
tion would lie near that it must present its surfaces to 
the rays in such manner as to enable it to do this 
It'dvantageously, for the amount of benefit to be derived 
from the rays would depend directly upon their in
tensity, and upon the angle at which they strike the 
surfaces. With this fact in hand one would at once 
suspect that the plant might have developed some 
power of measuring the intensity and direction of the 
'rays. 

If each of us were as large as a mountain and had 
the tiny organism, man, in an experimental laborator,y 
for the purpose of testing his power of distinguishing 
light and darkness, we might go about getting at the 
facts in several ways. The readiest method would be 
to blindfold him. Not kn'lwing anything about eyes we 
might suspect that the five-digitate antennre he used so 
vigorously and so variously might be able to perceive 
light. To test this supposition we would perhaps tie a 
cloth impervious to light around one arm, and seeing 
that he still could tell light from darkness we might 
swathe both arms. This test being a failure-and both 
the test and the failure are highly reminiscent of the 
ways of scientific work-we would remove the bandages 
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from his arms and perhaps wrap them around his head, 
with the result that we would presently ascertain by 
what means this peculiar biped knew night from day. 

The same method applied to a plant will lead to 
similar knowledge. Any group of window-plants may 
be seen bending toward the glass in such manner as to 
present the broad upper surfaces of the leaves at right 
angles to the strongest illumination. The whole shoot 
appears to be concerned in the reaction, and we must 

A tendril curving around a rod. Percipient cells trom the surface of the 

tendril sensitive to the tonch of an object weighing no more than 
the fiftieth of a grain. 

use the blindfolding method to ascertain what parts 
are sensitive to light. If sheets of tinfoil are bound 
around the stem, and it is turned away from the win
dow, the next day it will be found to have curved back 
toward the window. This shows at once that the indi
vidual under treatment perceives light without the aid 
of the stems, although the swathed stems curve in the 
reaction. Next turn attention to the flowers if present, 
and when these are black-capped the plant still turns 
unerringly to the proper quarter to receive its daily 
dole of sunshine. The leaves are now to be considered 
as a seat of the light-perceiving faculty. In most cases 
these organs have a distinct stalk or petiole, and a 
broader blade, the chief purpose of the latter being to 

A grass stem prostrated by wmd and raised by the action of its motor 

organE. 

spread out an expanse- of green tissue which entraps 
the rays and makes their energy available for the 
chlorophyl processes. Inclose the stalk of the leaf in 
tinfoil or black cloth, and the plant still turns its faces 
to the light, but sheathe the broad surfaces of the 
blade and it is truly blindfolded, and now does not turn 
toward the window when removed from it. Some 
plants, , however, are capable of perceiving light in a 
feeble but much less accurate manner on portions of 
the stem and petioles. 

If prepared sections of the blades of some of the 
more delicately reacting plants are placed under the 
microscope it will be found that the outer walls of the ' 

Leaf blade receiving rays or light at a stimulating angle after the signal 

travels_down the stalk to the motor organs. Epidermal cells which 

converge the raVs and are sensitive to oblique rays. 

THE FACULTIES OF PLANTS. 

epidermal cells are curved outward, making lenses 
whi,ch converge the rays upon the inner walls, and 
allowing them to be transmitted to the cells beneath 
where they play upon the green color-bodies in which 
the construction of food-material takes place. Imagine 
one of these epidermal cells to be a room with a con
vex skylight roof and a glass floor. When the rays 
come through and fall upon the floor they pass through 
to the room below, and drive the chlorophyl-mills mak-
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ing sugar and other substlJ,nces. The lateral walls of 
the skylighted room are lined with a living layer sensi
tive to light, and if the leaf or the building is moved 
so that the rays strike the sensitive layer a signal is 
[lent to a distant shifting mechanism. Slowly, but with 
unerring precision, this gets in motion and brings the 
leaf to a position where the rays once more come 
through the condensing skylight and pass through the 
floor to the food-making cells below. In accordance 
with this action the plant moves all of its .leaves into 
fixed positions, in which they receive the daily illum
ination most advantageously. In certain cases the leaf
blade performs delicately gaged movements, by which 
it receives the rays untn they become so intense as to 
be harmful and then the surfaces are turned away 
from the source of the rays. The management of the 
leaf-screen in either oi these cases demands an auto
matic mechanism capable of detecting very minute 
variations in the intensity of light, and one which may 
also accomplish rapid and accurate movements. 

The exactness with which the plant can measure in
tensity of illumination is not to be easily realized, but 
the following test will serve as an exemplification : A 
small, rapidly growing shoot, such as that of a young 
mustard plant, is placed in a dark room for a few hours 
until it has lost all effects of stimulation from light. 
Then two standard candles are placed at distances of 
three yards on opposite sides and the sensitive leaves 
will receive stimulation of equal intensity on both sides 
and may remain stark upright. If one of the candles 
is moved an inch closer the shoot will begin to curve 
toward it as toward a window. The intensity of light 
varies as the square of the distance from its source, 
and it has been found that some plants can appreciate 
a difference so small as one three-hundred-thousandth 
of the intensity of a candle at a distance of a yard. 
It may be seen, therefore, that but a siight movement 
of one candle would be necessary to disturb the equi
librium of the shoot in the experiment in the dark 
room. Indeed it is difficult to place the candles cor
rectly in the first place. It is needless to say that 

- such delicacy of reaction is far beyond the capacity of 
the unaided human eye. Nor is the sensitiveness of the 
shoot confined to an appreciation of intensity, for a 
marked power of distinguishing colors is shown, and 
the plant responds differently to various portions of 
the spectrum. The blue and the red do not excite the 
plant alike, as it bends toward the source of the first 
and is indifl'erent to the second. 

The tests described above indicate that the blades of 
the leaves chiefly receive stimulation from light, but 
an examination of almost any species shows that the 
curvature does not take place in the blades but at the 
bases of the leaf-stalks, or in the stems, in portions 
which may be a few inches or a foot away from the 
blades. In almost all cases the movement takes place 
in tissues more or less widely separated from the part 
which is sensitive to illumination. This may be proven 
conclusively if all of a plant except the blade of a 
single leaf be blindfolded and then subjected to illum
ination from one side. The curvature will take place 
in parts of the plant kept in darkness, and we are jus
tified in concluding that the light-receiving or light
perceiving organs send some kind of an impulse or ' 
signal to the distant motor tissues which cause the 
movement. 

Some species have upright leafy shoots, while others 
are creeping or decumbent. In either case the ma
chinery of the organism is exactly adapted to return 
and hold the root and shoot in the characteristic pOSi
tion. The perception of pOSition is not one of the keen
est activities of the animal, but it is of very great im
portance to the plant, and the mechanism by which 
it perceives its relation to the vertical is one of the 
most delicate of all vegetable structures. The essen
tial part of the apparatus consists of cells containing 
�umbers of freely moving granules, which rest against 
the delicate layers of protoplasm which line the walls. 
When they are in contact with the wall of the cell 
which is normally lowermost the organ remains at 
rest. If the wind lays the shoot prostrate, or if a root 
is diverted from its course, the granules in hundreds of 
cells are thrown against the lateral walls and count
less signals are sent to the motor zones, and curvatures 
ensue which ' bring the tips of the organs to their 
proper positions. This action begins within a few 
minutes after a stem or root has been displaced and 
effectually maintains the positions of the various or
gans. 

A large number of species of plants has become sensi
tive to the touch or blow of a solid object in a manner 
broadly analogous to the touch reactions of animals. , 
One form of this reaction is exhibited by plants which 
climb by the aid or tendrils. Tendrils are generally 
long, slender organs sensitive on one surface only, al
though in some , speCies the percipient cells cover the 
entire surface. When one of these organs comes into 
contact with a solid object the outer sensitive cells are 
stimulatec;l and communicate an impulse to cells not 
far distant and curvature ensues within a second, or a 
few seconds at mOl!t, which generally results In curlini 
the organ around the object. Singularly enough these 
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organs distinguish between a touch and It blow. The 
rudest shock or jar does not set the tendril in action, 
so long as the sensitive cells do not receive a pressure 
of some continuity, but the most delicate contact of 
the smallest object will cause stimulation. Thus a bit 
of spider's thread or the finest silk fiber weighing no 
more than the flftieth of a grain will serve to excite 
curvature. Water, or even as heavy a liquid as mer
cury, will not cause curvature when poured over a ten
dril, but if minute particles of 
chalk are suspended in the water 
the repeated contact of these bod
ies will set up a reaction. This is 
in fact an. appreciation of the dif
ference between pure and muddy 
water, which is probably beyond 
the capacity of any organ of touch 
of the human body. After a ten-
dril has grasped a support by 
means of the above mechanism, 
the free portion of the organ is 
thrown into a corkscrew which 
has the eJrect of pull1ng up the 
stem and anchoring it by an elas
tic spring_ 
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that of animals, and make the numberless adjust
ments necessary to their continued existence by a set 
of sensory faculties wholly characterIstic. 

During the six hundred thousand centuries that 
plants have been in existence they have moved un
consciously toward the perfection of a mechanism 
which receives stimuli, gains impressions, and trans
mts impulses with a delicacy and accuracy superior, 
to that of the animal in some instances, and 
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that the drydock people may be able to adjust both 
their keelson blocks and bilge blocks so that the vessel 
may' be settled upon them with exactitude in all parts. 

Of course, the adjustment of the keelson blocks is a 
comparatively easy task ; because they are all set upon 
a right ' line, and only need to be regulated as to their 
elevations. But it is quite a different thing when it 
comes to placing a long individual bilge block so that 
it will receive the weight aSSigned to it simul-

taneously and with the same 
pressure as every other block. 
There must be both horizontal 
and vertical adjustment in order 
that the hull may not be sub
jected to any degree of wrench
ing in any of its parts. 

But it is in the mode of con
structing the bilge ways that the 
improvements introduced by Mr: 
Holmes, the chief engineer of the 
San Francisco Dry Dock Com
pany, are most apparent. The 
old-fashioned bilgeway, and onE\ 
still in quite common use, espe
cially in . the government dry
docks, is raised above the level 
of the dock floor, and the blocks 
are conflned to the trackage by a 
system of steel clamps, falling on 
both sides and catching a piece 
of armor running along the edge 
of the way. 

These raised bilgeways are al
ways much in the way in operat
ing a dock ; and with a view to 

The "sensitive plant" ( Mimosa) , 
a small decumbent shrub native 
to the tropics, offers a striking 
illustration of another form of 
sensitiveness to mechanical stim
uli, by which shocks and blows, 
but not contact are appreciated. 
The base of the leaf-stalk is at
tached to the stem by a highly 
developed pulvinus, or motor or
gan. The Slightest shock or jar 
will cause this motor organ 

A COLLECTION OF MINIATURE BOOKS. THE LARGEST IS BUT TWO INCHES IN HEIGHT. doing away with these incum
brances, Mr. Holmes has abolish

to act, and the leaf is quickly dropped through an arc 
of ninety degrees. If a stronger stimulus is given, an 
impression is conveyed up and down the stem to other 
leaves, alid the effect of a single snip of the scissors 
on a leaflet may be transmitted through a stem a yard 
in length at a rate of a third of an inch per second, in 
a manner highly reminiscent of the action of nerves. 

The space at command does not allow even a simple 
description of all of the capacities for adjustment to 
the external world displayed by plants. In addition to 
making external responses, or reactions to external 
forces, a perfect correlation exists between the different 
organs by which efficient co-operation is secured. No
where is this better illustrated than in the common 
poppy. During the growth of the flower stalk and bud, 
they are held in the form of a shepherd's crook with 
the bud pendulous from the tip. When the innumer
able divisions and the complicated quadrille of the 
chromosomes in the ovary of the flower have finally 
brought the precious egg-cells to a stage where they 
are ready to receive the chromosomes from the elongat
ing pollen-tubes, the completion or attainment of this 
stage results in a signal being sent to the curved stalk 
a few inches away, and it quickly straightens : as the 
bud expands simultaneously the saucer-shaped flower 
opens and faces the sky ready to receive the fertilizing 
pollen. Once this is received the changes ensuing re
sult in sending off a second signal to the motor zone 
of the stalk and the curvature reforms the shepherd's 
crook, which holds the capsule pendulous to drop the 
Beeds when mature. 

In no instance, however, does the activity of the 
plant involve . choice or decision, or anything except the 
most generalized form of c(lnsciousness. The sensory 
functions are purely re
flexive, and there is no 
central organ where im
pressions are received, 
and from whence signals 
are sent out, but the 
percipient organs them
selves send impulses di
rect to the motor tracts. 

It is to be seen, there
fore, that plants are not 
degenerates, nor are they 
lower than animals ill. 
any sense : no matter 
what development they 
may achieve, or what 
progress they may make 
in improvement, they be
come more widely sepa
rated from the animal. 
Instead of being a lower 
branch. of the phyloge
netic tree which has 
produced animals, they 

. form a separate phylum 
ariSing from the com
mon substratum of prim
itive protoplasm. They 
constitute a distinct 
group following a path 
widely divergent from 

fairly commensurate with their needs in all cases. 

A LIBRARY IN MINIATURE. 
Pictured in the accompanying engraving is one of 

the most important diviSions of the Congressional 1,.1-
brary at Washington, yet all of the books it contains 
could be put into a good-sized overcoat pocket." The 
collection is indeed a library in miniature. The larg
est book is but two inches in height, while the small
est can actually be placed 01). a man's thumbnail with 
room to spare. The piece of cardboard on which the 
books are fastened is only ' three feet tn: length and it 
contains twenty-four of the tiny volumes. A compari
son of the tiniest with the largest book in the "ollee
tion will give a better idea of the minute size of these 
works, yet everyone is a complete book in printing 
and binding. The smallest contains about fifty pages 
of printed matter, although the characters are so fine 
that a microscope is required to read them. 

.. . . , . 

MODERN IMPROVEMENTS IN DRYDOCK CONSTRUCTION. 
BY H. A. CRAFTS. 

Numerous and quite important technical improve
ments are to be observed in the" construction of the 
modern graving drydock, and these improvements are 
especially in evidence on the Pacific coast. One of 
the more diflicult problems of operating a dr:rdock 
is the handling of the bilge blocks, which have to be 
very nicely adjusted in order to receive any vessel 
that may be let down upon them. In fact, the master 
of every vessel that is about to be dry docked is re
quired to furnish the manager of the dock with exact 
drawjngs of the outward c.ontour of his hull, in order 

U. S. S. " OHIO " IN THE SAN FRANCISCO DOCK. 

ed the raised ways or tracks entirely, and ,has ar-
ranged the bilge blocks to run on a level with the 
dock floor, being at the same time guided by clamps 
that drop down into slots let into the dock floor and 
clutch strips of metal armor with which the slot is 
edged, very much after the fashion of the slot in the 
cable street railroad. 

Thus the dock floor is left perfectly free and open, 
while at the same time the ' bilge blocks may be run 
back and forth just as well as if they were operated 
upon raised ways. 

Both lines of bilge blocks are arranged so that they 
can be operated from one side of the dock, whereas it 
used to be the custom, and the custom is to some de
gree extant to-day, to operate each line of blocks in· 
dependently from its own side of the dock. By the 
new plan, a pair of companion blocks, that is, a block 
and its opposite, may be operated by one " man and 
from one side of the dock, and the thing is done by 
means of a combination of lead lines and hoist blocks. 
By pulling one pair of lead lines the bilge blocks are 
made to approach each other, and by pulling another 
p"air they are made to recede from each other. An 

improvement has also been made in the method of 
drainage. The floors of the government drydocks are 
drained by a system of small sewers, and much trouble 
is experienced by these sewers becoming clogged. The 
new method does away with sewers entirely, and 

. drains the dock floor from the surface. Drainage is 
effected from each end of the dock to the center, and 
into the main sump or pump pit, by a system of open 
gutters, the gutters being 2¥l inches wide and 6 inches 
deep. By this means the floors can be cleaned by the 
use of a Gommon "squeegee," or rubber-armed 

scraper, into the gut
ters and then flushed 
with a hose. Likewise 
the gutters, being open, 
may be easily cleaned, 
out should they become 
clogged or foul. 

A n o t  h e r  innovation 
concerns the method of 
cleaning the gate seat. 
Of course, it will be ·un
derstood that it is neces
sary for the caisson of a 
drydock to fit into the 
gate seat perfectly, other
wise there will be a leak
age so soon as the dock 
is pumped out. 

In order to clean the 
gate seat, Mr. Holmes 
has devised a new meth
od. A system of water 
pipes built into the ma
sonry of the gate seat 
discharges upon the 
seat. These pipes are 
connected with the don
key engine of the dock, 
and powerful jets of wa
ter are projected through 
them upon the gate seat. 
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RECENTLY PATENTED INVENTIONS. 

or Interest to Farmers. 

STALK-CUTTER ATTACHMENT F O R  
PLOWS.-R. B .  HUMAN, Chickasha, Okla. The 
improvement pertains to a, stalk cutter attach
ment for plows, and the object is to p roduce a 
device which is simple In construction , and 
which can be conveniently attached to plows 
of ordinary construction. The construction en-, 
abies the level of tile device to be adjusted with 
respect to tile plowshare. 

HAY-COCKING MACHINE AND HAY
LOADER.-G_ L. HOLLIDAY and I. S. HAWKS, 
Curtis, Wis. The object of the Invention is to 
produce a machine which will operate In a sim
ple manner to form cocks from the hay, and 
which can be used as a loading device for plac
ing the hay In wagons. It relates to harvesters 
and espe(.1ally to hay-making machines. 

COTTON SEPARATOR AND CLEANER.
J;l. H. PURNELL, Rosedale, Miss. The present 
apparatus Is designed primarily as an improve
ment on the previously patented Invention of 
the same Inventor. The improvements now 
patented are devised with a view to more ef
fectually separate the stalks and trash from the 
cotton and expeditiously deliver the cotton to 
receiving sacks. The compact arrangement of 
devices serves to ell'ect two distinct separating 
operations before the cotton is delivered to the 
sacks. 

CHURN.-P. B. CuPp and K. N. EvERETT, 
Van Wert, Ohio. More especially the Invention 
relates to churns having a plurality of dashes 
movable In dlll'erent directions, and arranged 
to be manually operated. It Is simple and dur
able and inexpensive to manufacture. An object 
Is to provide common means for operating the 
dashers In dill'erent directions. Still further to 
provide manual means operable In a substan
tially horizontal plane for driving the dashers, 
these being so constructed that they may be 
operated either in the same o r  In opposite di
rections to one another. 

or General Interest. 

RURRER-DAM HOLDER AND CUTTER.
A_ B _ ,  PRENTI S ,  Bandon, Ore. In operating the 
dam, when it Is desired to remove a portion 
from the roll, a rod Is turned to loosen the 
swinging yoke, to permit the dam to be drawn 
thereunder, until a suitable length has been 
withdrawn. The rod ,Is now turned to clamp 
tlie dam, and a block is moved, thus cutting off 
the withdrawn portion of the dam. 

COLLAPSIBLE CRATE.-ILA V. HOLLOWAY, 
Monument, Col. When empty this improved 
crate can be knocked down and folded together, 
thus occupying small space for shipment. It Is 
easily set up and when set up forms a strong 
and substantial crate. The undercut portions 
when used, permit of dispensing with certain 
nails or screws, since the overhanging portion 
of the ends retains the slats In place. 

a clinical thermometer is such as used by doc
tors and trained nurses In taking temperature. 
In hospital wards It Is frequently necessary 
that the thermometer used for taking tempera
ture should be used exclusively by a patient, 
and that the implement should be kept in an 
antiseptic condition. The object Is to provide 
a holder having means for holding thermometers 
in a disinfected or antiseptic condition. 

UTERINE SUPPORTER.-G. BECK, Jersey 
City, N. J. The purpose of the Invention is to 
provide means for Introducing the device In an 
expeditious and painless manner, which means 
can be conveniently manipulated by the patient ; 
and also to provide means for preventing loss 
of the device should It possibly slip from the 
parts, which latter means are also employed for 
removing the device when so desired. 

STEP-LADDER.-E. ROWE, Indiana, Pa. 
This improvement pertains to step ladders, and 
the object Is to produce a ladder having the 
rungs or steps thereof braced In such a way 
that their strength is materially increased, and 
to produce an arrangement whereby the Side 
pieces of the ladder are relieved of strain In 
the vicinity of the steps or rungs_ 

Hardware. 

, THREAD-CUTTER.-N. ZOGG, New York, 
N. Y. In the present patent the Invention Is 
designed to provide thread cutting taps and dies 
with lead cutters, adapted to readily start a 
thread in a nut, bolt, or similar object, without 
the friction and ell'ort incidental to thread cut
ters of ordinary construction. 

FLOOR-JACK.-H. T. SPEDDEN and E. M. 
SPEDDEN, Chewelah, Wash. The invention per
tains to jacks used for forcing the tongues and 
grooves of floor boards together while laying 
and securing them upon j oists, studding or ceil
ing timbers, and the object is to provide details 
of construction for a jack, that adapt it for 
service as a mean s for forcing together and 
holding flooring in place, before nailing such 
boards on the frame of a building or other 
structure. 

CLEVI S.-T. J. DAVIS, Harding, S. D. The 
invention relates more particularly to clevises 
used In connection with piow beams, whiffie
trees, drags, and the like. The object Is to 
provide a clevis having a removable clevis pin, 
which can be easily detached or placed In posi
tion, and in which the pin is resiliently held in 
position to l ock it against accidental displace
ment. 

SLIDING-DOOR FASTENER.-G. M . .INGEBO, 
Veblen, S. D. An object of this invention Is 
to provide a fastener for use with sliding or 
rolling doors and the like, which Is extensible 
to 'permit its adjustment for use with doors of 
different thicknesses, and which is operable 
from both the outside and inside of the wall In 
which the door-way is located. Means provide 
for preventing entrance of cold air, and the door 
from warping. PERFUME-VAPORIZER. - E .  J. KEEFER, 

North Manchester, Ind. The object of the In
vention Is the provision of a vaporizer, more 
especially ' designed for use In stores and other Heating and Lighting. 

places, and arranged to enable a customer or DIRT-RETAINER FOR GAS-NOZZLES.-H. 
other person to test the odor 01' the fluid, and S1tssMANN, 144 Alte Jacobstrasse, Berlin, Ger
thus be In a position to make a selection of many. The invention has for Its object a dirt 
the goods with the greatest accuracy. retainer for gas n ozzles, which more especially 

METALLIC DOOR.-A. H .  BOBB, New York, in the case of Inverted gas burners, prevents 
N. Y. The purpose here Is to provide a con- dirt or Impurities contained In the gas pipes 
struction of metallic doors, one wherein com- from reaching the nozzle and stopping this lat
paratively few parts are employed, which parts ter. Among several advantages ,the 'retainer Is 
are capable of being quickly and conveniently readily Interchangeable or dismountable so that 
assembled, and wherein also the metal compos- all the parts m ay be cleaned without difficulty. 
Ing the door can expand and contract to a LAMP-SHADE HOLDER.-J. CRUIKSHANK, 
proper extent. ,Shamokin, Pa. The holder Is especially adapted 

APPARATUS FOR MIXING GAS AND AIR. for use in: connection with an Incandescent elec
-E. DANKELMANN, 6 Helgoliinder Ufer; Berlin, trlc light. In the common form It I s  customary 
Germany. The Inventor employs separate suc. to provide 8. pJ.urality of radially-disposed 
tion and forcing dampers for the gas and air screws movable mto and out of engagement 
respectively to make provision against excessive with the shades, but in this all screws are 
pressure In the service pipe for causing the eliminated, all hooks which take their place 
flow of the admixture through a circulation con- are moved simultaneously, and a single move
dult, thus remedying evils which might arise ment of a single operating member serves for 
from fluctuations In pressure. In employing the operation of all of the gripping members. 
back suction or return' conduits their efficiency 
may be Increased by providing them with 
special suction valves so that upon each stroke 
of ' the suction apparatus two inlets of gas or 
air on one hand and for admixture of gas and 
air on the ' other are opened, but are closed 
during forcing operation. 

APPARATUS FOR MASSAGING THE 
VAGINAL WALLS, ETC.-J. E. AMENT, In
diana, Pa. One purpose of the invention is to 
provide a device especially adapted to replace a 
prolapsed uterus without touching the organ 
with either hands or instruments, ,to medicate 

Household 'Vtlllties. 

EGG-STRAINER.-H. J. WALZ, Buffalo, and 
J. W. B UTLER, Hermitage, N. Y. One object in 
this lnstance is the production of an inexpen
sive and ell'ective egg-separator In whi,ch p ro
vision is made to discharge bad eggs from the 
device, and also eggs having their yolks broken 
previous to reaching the point where the white 
of the egg is strained or separated from the 
yolk. 

the affiicted parts, to exercise the walls and nachlnes and nechanleal Devices. 
broad ligaments, and to assist in breaking up 
adhesions. FEEDER.-F. M. MOTT, Douglas, Ariz. Ter. 

The feeder is more especially designed for feed-
PLASTER-BOARD.-J. J. RYAN, New York, Ing ore and other materials to stamp mills and 

N. Y. A purpose ' here is to provide a plaster other machinery or devices, anll arranged to 
board, the outer face whereof is fire-proof and permit of governing the amount of the material 
semi-plastic, enabling a nail to be driven fed according to the capacity and working of through the same to a point below or within the stamps, to Insure proper reduction. '01' th� 
the fire-proof semi-plastic material,  SO that the material without danger of choking the mill by semi-plastic material may be troweled hard and overfeeding. 
smooth when desired. 

COVER-FASTENING MEANS FOR USE ON NON-REFILLABLE BOTTLE.-M. ECKER, W ASHING-MACHINE S.-P. A. FOLK, spokane, New York, N .  Y. In this patent the Invention Wash. In operation the , machlne will wash any relates to non-refillable bottles and its object is fabric from the finest lace to the heaviest clothto provide a bottle of this class which cannot ing without tangling, tearing, or otherwise inbe refilled, and which is constructed without juring them. When the clothing and water are employing metallic parts or valves. ' Extreme placed in the machine and the latter Is resimpl�city and ell'ectiveness In operation are the volved the water and clothing will not revolve 
prinCIpal objects. with the machine but wlll remain ' at the bottom 

HOLDER FOR THERMOMETER S.-Lucy I of the drum, where it will be thoroughly rubbed R. EDWARDS , Jacksonville, Fla. This holder for and agitated. 

FEEDING DEVICE FOR NAIL-MACHINES. � r�!'!�������j��I� 
-J. S. PYPER, Keeseville, N. Y. The deVice is 
intended espeCially to be used In connection' 
with machines ,for pointing horseshoe nails. 
The Inventor's object is, to produce a device 
which will operate ell'ectively to present the 
nails to the pointing mechanism in the proper 
position. 

STENCIL-PRINTING MACHINE. - L. W. 
VON BEHREN, Evansville, Ill. This Invention 
relates to machines for reproducing, which are 
employed for the purpose of making fac-simile 
duplicates of typewritten or other autographic 
matter from paper or other stencils which have 
been coated with substances Impervious to ink, 
and from which portions of the substances have 
been removed by the impact of a type face as 
In writing upon a sheet In a typewriter, or by 
traversing the surface of the sheet with the 
point of, a stylus or the like. 

THRE:AD-HOLDER. - J. ROSENBERG, New 
York, N. Y. The invention is an improvement 
In thread holders more particularly adapted for 
factory sewing rooms. The object primarily Is 
to provide a device, In which the thread Is con
veniently accessible for 'sewing purposes but 
,which cannot be unauthorlze,dly displaced from 
the holder or stolen. 

TIRE-UPSETTER, PUNCH, AND SHEAR 
MACHINE.-J. F. BADGER, St. Louis, Mo. The 
object here Is to provide a powerful and efficient 
tire upsetter for upsetting or shrinking tires on 
the wheels of vehicles, either hot or cold, and 
which also shall be capable of performing tile 
w ork of shearing, punching, etc. The machine 
is a very economical one for the wheelwright, 
since It embodies the functions of several ma
chines In one and takes but little floor space. 

SLICING AND CORING ATTACHMENT 'FOR 
PARING-MACHINES.-J. F. KOHLER, New 
York, N. Y. A purpose here Is to 80 construct 
the attachment that It can be readily app1ied to 
certain machines In a manner to constitute a 
fixed part thereof, and further to so construct 
and apply It that it will operate In perfect har
mony with operative parts of said machines, 
to produce In one continuous operation the 
paring, coring" and slicing of an apple, and 
the discharge of the core from the fork of the 
machines upon which the apple Is supported 
during the paring. 

SAUSAGE-MACHINES.-F. MATHEYER, New 
York, N. Y. The machine fills or stull's, the meat 
Into casings, anci Is provided with a plunger 
reciprocating in a, cylinder containing the meat, 
the plunger after starting the machine complet
ing a full stroke for discharging the meat and 
then returning it to starting position to permit 
refilling of the cylinder, the movement of the 
plunger ' being positive, thus requiring no atten
tion, and enabling the attendant to devote his 
time to the application of the empty casings 
and the removal of the filled casings. 

SODA-WATER FOUNTAIN.-B. SPINELLI, 
New York, N. Y. The objects of the improve
ment are to provide a working arrangement for 
drawing syrup or other liquid from a container 
and pouring it in a glass or other vessel, with
out opening the , refrigerating chamber or other 
compartment in which the container may be in
closed ; and, to provide an accurate measuring 
device. 

Prime novers and Their Acce880rles. 

MOTOR.-O. PEIIPER, San Francisco, Cal. 
The object , of the Inventor is to provide a de
vice whereby the movement of water can be 
utilized for generating power. Further, to pro
vide a motor serving for the utilization of �wave 
or other movements of bodies of water to pro
duce power, and having means for directing the 
waves to augment their ell'ect upon the motor. 
It automatically adjusts Itself to varying tide 
levels. 

Hallways and Their Accessories. 

RAIL-FASTENING.--A. NEWELL, Guadala
jara, Mexico. The intention In tills case is to 
produce a device which, if subjected to jars or 
vibrations, will operate to clamp a member such 
as a rail, and maintain the clamping force with 
the same or greater intensity by the vibration 
or jar to which the parts are subjected. It Is 
adapted more particularly for use In connec
tion with metal ties for holding railway rails 
thereon. 

HINTS TO CORRESPONDENTS. 
Full hints to correspondents were printed at 

tile head of this column in the issue of August 
�th, or will be sent by mail ' on request. 

( 10845 ) H. H. says : Kindly tell me 
whether a Wimshurst machine can be used for 
wireless transmission. A. A static machine 
such as a Wimshurst machine can be used for 
wireless telegraphy to a degree, by attaching 
one terminal to the aerial and grounding the 
other terminal. Of course, a condenser, Leyden 
jars or plate, must be used with the machine to 
develop 'any power at all In the spark. 

( 10846 ) C. W. F. says : Will you please 
solve through the Notes and Queries the fol
lowing problem : A man wishes to plant 19 
trees In his garden and to have them In 9 
straight rows and have 9 trees In each row. 
A. We confess tilat we do not know how to get 
19 trees In 9 straight rows so as to have 9 
trees In each row, and In this hot season we 
cannot draw on our small reserve of gray mat
ter to try to solve ' the puzzle. 

( 10847)  R. Y. A. says : Can you tell 
me how to build an inexpensive septic tank to 
take care of all the drainage of a house in the 
country that will work perfectly ? There Is a 
blue clay soil witil gravel streaks In It. A. The 
septic tank system of sewage disposal Involves 
a process the suggestion of which was revolu
tionary only a few years 8,go, making use for 
the purifying of sewage of the very putrefying 
agents which in previous systems were as far 
as possible avoided. An effective use of the sys
tem equally involves carefUl study In the de
sign, so that the anaerobic or putrefactive and 
aerobic or nitrifying ' chambers are properly 
balanced and separated, so that it is rather a 
"large order" to give you oft'hand and by letter 
full , instructions how to build such a system 
"that will work perfectly" and with no par
ticulars as to tile quantity of sewage to be 
treated. We can confidently recommend the 
Cameron Septic Tank Company of Monadnock 
Block, Chicago, who have made a special study 
of this system, . or if you desire something " 
simpler In the way of sewage disposal, special 
articles In our SUPPLE MENT Nos. 387, 469, 1 1 2 1 ,  
and 1450 give some valuable Information on 
methods of sewage disposal for farms and iso
lated houses. We shall be glad to advise you 
further as to details upon which any of the 
above Information is insufficient, but the sub
ject as a whole is too large for treatment by 
letter. 

( 10848 ) C. M. K. says : If a horseshoe 
magnet is held close to but not touching a soft 
iron wheel, will It act as a break or check on 
the motion of the wheel ? Would the ell'ect be 
the same on a hard steel wheel ? If the mag
net acts as a check, would the ell'ect Incre,ase 
or decrease with Increased speed of wheel ? 
A. If a horseshoe magnet is placed so that , a  
disk o f  metal revolves between Its poles, the 
magnet acts as a brake upon the rotating disk. 
This is the method employed to regulate the 
rotation of the works of a recording wattmeter. 
The rotating disk has a current of electricity 
produced in It by the lines of force of the mag
net, and this current flows in such a sense as 
to oppose the rotatkln. The more rapid the 
rotation of the disk, the stronger is the action 
of the magnetic brake. There would be no 
dill'erence In his respect between the metals ex
cepting what their electrical resistance would 
produce. The effect upon copper would be the 
greatest. The result is not due to magnetic at
traction, but the Foucault current set up In 
the disk. 

( 10849 ) J. T. S. says : I have experi
enced a peculiar phenomenon, which I do not 
quite understand, and which I am curious to 
know would be experienced by any one. I was 
looking at the sun with my naked eyes for a 
few seconds ; then I closed my eyes and put my 
hand over them, when gradually a luminous 
spot would appear before them. In the center 
and at Its inception this spot Is a glowing J el-
low, gradually spreading out Into magnificent 

Pertaining to Vehicles. purple, red, deep blue, and sometimes termlntlt-
TRANSMI SSION-GEAR.-P. HAYWARD, Hang- Ing In a large field of green. I am unable to 

ing Rock, Ohio. The invention relates to trans- make out whether this Is seen objectively or sub
mission gears, Mr. Hayward's more particular jectively. The phenomenon sometimes varIes in 
aim beh)g to provide a construction for general the order of the colors and their distinc tness. 
use. The Impro'l"ement further relates to a form Will you kindly explain this experience ? A. 
of transmission gear especially suitable for ,road The colors you have seen after exposing your 
veJilcles, and comprising means for reverslng 'tile eyes to a very bright light are due to ' the shock 
motion of a revoluble driven member. given to the retina by the light. They are 

DOUBLETREE AND LINE-HOLDER.-W. A. wholiy subjective, since you see them with the , 
WILLIAMS, Lexington, Okla. The invention pro- eyes closed, and are more or less persistent or 
vldes a line holder for use In connection with enduring according to the length of time the 
draft t�ees, so the line will not become en- eye Is exposed to the bright ligb t. It is easily 
tanglM In the trees. A bar Is provided which possible to injure the eyes very seriously by 
ranges lIingltudlnally above the trees, the ends such exposure to the direct rays of the sun , 
of the bars having base members which are se- if it Is to any ' degree prolonged. After , such 
cured in place by the bolts that secure and pivot a shock to the retina, one may see Images (>1' 
the single-tree to the ends of the double-tree ; the sun upon any surface or wall at which the 

� eye is directed. It was by gazing long and an additional support for the bar Is provided 'repeatedly at the bright image of the sun's by a central upright, the foot of which Is ' se-
cured by the belt that secures and pivots the light seen through a prism that Sir Isaac New
doubie-tree to the tongue. ton saw these colors moving about after his 

.eyes as he looked from one object to another, 
NOTE.�opies of any of these patents will and he gave the name "spectrum" or ghost to 

be furnished by Munn & Co. for ten cents eaell. the appearance. We have since known the 
Please state the name of the patentee, title of ,  color of the rainbow as a spectrum of the sun's 
the invention, and date of thlB paper. light. 
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NEW BOOKS, ETC. 
THE MANUAL OF STATISTICS. Stock Ex

change Hand-BOOk, 1908. Thirtieth 
Annual Issue. Railroad and Indus
trial Securities, Government Secur
ities, Stock Exchange Quotations, 
Mining, Grain and Provisions, Cotton, 
Money, Banks and Trust Companies. 
New York : The Manual of Statistics 
Company. 12mo. ; cloth ; 1080 pages. 
Price, $5.  

The thirtieth issue will  add to the high 
standing of the manual as a repository of those 
data which give information on securities, quo-

author suggests. For instance, he states that 
where the cost of obtaining water is high, ex
pensive means of preventing seepage may be 
justified. When the fuel is high, and the plant 
is operating under a high level of efficiency, a 
high-grade plant should be installed. Where 
fuel is cheap and cheap low-grade labor is avail
able, it may be folly to install a high-grade 
plant with Its added expenses and complication. 
It has been the endeavor of the writer to fur
nish data for determining the cost and value 
of irrigation and of the apparatus and ma
chinery which may be used therein. 

tations, provisions, banks, trusts, etc. The rail-
road department comprises the railway com- INDEX OF INVENTIONS 
panies of the United States, Canada and Mex
ico, with details of their organization, mileage, 
capital stock, funded debt and earnings. That 
of the industrials is a record of manufacturing, 
street railway, electrical, gas, mining, land, 
coal, iron and steel, telegraph and telephone 
and miscellaneous corporations. Such impor
tant features as those of government securities 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September I ,  1 908, 
of the United States, Cuba, the United King- A N D E A C H B E A R I N O T  H A T  0 A T E 
dom of Great Britain, and Japan, and all the 
great municipal securities of the United States [See note at end of list abont copies of these patents.] 
and Canada are printed in full. In fact, this 
is the plan adopted throughout, and · the ar- Abrading machine, A. W. Roovers . • . . . . . . . .  897,408 
rangement of the details is so clear that in- Acid baths, preparing carbonic, P. G. Leb-
vestors and investigators will have the ad- ram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · ·

· · 897, 546 
Adding machine resetting device, J. J. vantage · of a complete service down to date Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897, 688 

that is easy and expeditious to acquire. Eighteen I Adding machine stand, A. Hendricks • . • • . . . .  897,367 

large maps of railroad systems and mining and I Ad
V��l��

n
� • .  ����

c
� . .  

f
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I
.C���

, 
. .  �' . . �: . ?�.": 897,615 

other Industrial districts add to the value of , Air brake safety device, J. Judge . . . . . . . . . . .  897,748 
th rk I Air brake valve, D. S. Affieck . . . . . . . . . . . . . . .  897,696 e WO . Airships, controlling, M. Schiavone . . . . . . . . . .  897,666 

C C M B Album W. Thompson . . . . . . . . . . . . . . . . . . . . . . .  897,679 
GEOLOGY OF OAL AND OAL INING. Y Alloy for bearing metals, E. A. Touceda . . . . 897,431 

Walcot Gibson, D.Sc., F.G.S. Lon- Amusement apparatus, P. & J. Braen . . . . . . .  897,710 
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I 
Anchor shore J. J. Ryan . . . . . . . . . . . . . . . . . .  · 

897,787 
on : WIn rno , • mo. ; Animal trap, 'G. McEachron . . . . . . . . . . . . . . . . .  897,301 

pp. 341. Price, $2.50. Animal trap, C. Olson . . . . . . . . . . . . . . . . . . . .  · ·  897, 302 
Animal trap, A. Menz . . . . . . . . . . . . . . . . . . . . .  · 897,761 

The author has produced an excellent volume
. Antirattllng device, A. S. Newton . . . . . . . . . . . 897, 478 

on the geology of coal and coal mining. The Apron, C. W. Bartrum . . . . . . . . . . . .. . . . . . . . . . .  897,{45 
. •  . Associating and collecting mechanIsm, H. A. 

subject of fOSSIls IS admIrably treated. Pros- W. Wood . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  897,333 
pecting and boring are taken, and studies o?, an i�����g� ��:r;c:

e�� :u�:.����
t
:.'::::::::. : ��U�� exposed and on a concealed coal field are gIven. Automoblle, H. K: Holsman . . . . . . . . . . . . : . . . . 897 ,368 

Then follow chapters on the coal fields of Great Automobile body, convertible, E. T. Robmson 897,663 

B ' t  . t· t i E N th A . Automobile brake G Stables . . . . . . . . . . . . . . . .  897,421 rl aIn, con lnen a urope, or merIca, Automobile runni�g gear; J. W. Cooper . . . . . . 897,591 
Africa, India, Australia, China, Japan, New Automobiles. disappearing luggage carrier 
Zealand and the Dutch East Indies, not for- f�r, E. T. Robinson . . .  : . . . . . . . . . . . . . . . . .  8

8
9
97

7
,
,6
66

64
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, AuxilIary heater, W. C. RIchman . . . . . . . . . .  . 
getting the comparatively smaIl fields of South Awning, A. L. Penfound . . . . . . . . . . . . . . . . . . . .  897,775 
America. The book is well illlJstrated and Baker and broiler, portable, W. C. Grant . . . .  ��+::�� 

897,472 
897,539 
897,434 
897,791 
897,677 
897,671 
897,441 
897,579 
897,746 
897,834 
897,535 
897,857 
897,524 
897,531 

prin ted. ���t':,'i:
e, 

a�d �'i::�rt . th��ef��: . c�r'n'bl;"ed: 
. c: 

THE FALLS OF NIAGARA. Their Evolution BathIf::
n
t��

n
�pi':Sh 'p��: 'j,,: ·M'.:t'the,,;,s: : : : : : : ��+;�g 

and Varying Rell!-ti�ms to the Great �m��;' ja��est��':;:�
I
J. ���;[.�' . . . . . . • • . . . . . 

Lakes ; Characte.rIstIcs- of the Power, I Beam, metalliC, F. C. Keighley . . • . . . . . . . . . .  

and the Effects of Its Diversion. By Bed p,,:n, D. A. Waltz . . . . . . . . . . . . . . . . . . . . .  . 

Joseph William Winthrop Spencer, �:��t��'if.
a
��

g
w�· Tt�������: : : : : : : : : : : : : : : :  

M.A., Ph.D., F.G.S. 1905-6 . Ottawa : �:rt�;t�1ti:
e�����YIll�"w'r�����: : : : : : : : : : : Geol. Surv. Canada, 1907. Bicycle handle bar, J. E. Brannan . . . . . . . . .  . 

The latest and most elaborate study of the Billet heating furnace, C. J. F'. Johnson . . . .  . 
Billets tre'ating. C. J. F. Johnson . . . . . . . . . .  . 

physical history of Niagara deals primarily Binder: loose leaf, L. Hm . . . . . . . . . . . . . . . . .  . 
with the history of the recession of the cataract Bit bra�e wrench, B. R. Spaulding . . . . . . . . .  . 
, . Block Signal system, F. B. Corey . . . . . . . . . .  . 
from end to end and describes WIth much de- Block Signal system, L. A. Hawkins . .. . . . . .  . . 
tall the 10CaJ physical features, the con tempo- Block signal system recording deVIce, T. 

, Haley . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,618 
raneous distribution and discharge of waters In Block Signaling system, electric, J. W. Davis 897,355 
the region of the Upper Lakes, as well as the Boiler furnace, O. U. Bean . . . : . . . . . . . . . .  : . .  897,446 

. . ' Boilers, apparatus for generatmg a solution 
sequence of water levels m the Ontario basm. for preventing Incrnstatlon In steam, F. 
The author has computed the time which it Brun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,452 

probably took for the river and cataract to Boll 
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reach their present stage. Boot
:o�1n��0�

, g�vii':':�����������. ��.� :�� 897,830 

T "" F P . B Bottle, G. P. Dennis . . . . . . . . . . . . . . . . . . . . . . . .  897,724 
HE " IFE AS A AMILY HYSICIAN. Y Bottle stopper, G. Klrkegaard . . . . . . . . . . . . . . .  897,542 

Anna Fischer-Dueckelmann, M.D. Box fastener. Lenkey & Szalay . . . . . . . . . . . . . . 897.837 

Milwaukee : International Medical I Bral
g. "s�

d
K1���� .�����'; . .  f�.�r.I��, . .  ��:���. ���: 897.628 

Book Company, 1908. Large 8vo. ; Braiding machine, J. Lundgren . . . . . .  897,382, 897,551 

pp. 870 ; 27 full-page color plates and Bral���,
g
T���

h
�'kr���?���' . .  ���:�� . :���.I���� 897,648 

prints ; 440 original text illustrations. Brake adjusting apparatus, railway vehicle 
Price, $5. Bra:e
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This portly volume is a practical book of ref- Brick and tHe cutting machine, W. R. Cun-
erence to the family in health and in sickness. ' ningham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,596 

Bridie bit, M. Jlncks . . . . . . . . . . . . . . . . . . . . . . .  897,373 
It is written by a graduate of tbe University of Brine-making apparatus. H. J. Gerner . . . . . . .  897,284 
Zurich, and has been translated and adapted Buc
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�� . .  ��� . ��I.f� 897,361 

with the collaboration of a stall' of eminent Bucket, well., D. S. Terry . . . . . . . . . . . . . . . . . . .  897,32 4  
physicians. The publlshers inform us that the Buckle, N. Fein . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,360 

Buckle, F. W. Goerdes . . . . . . . . . . . . . . . . . . . . . . 897,734 
book has had an extraordinary success In Bulrlng and grinding apparatus, F. B. Dun-
Europe, having been published in eleven dif- can . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,603 

Building block, cementltious. E. H. McClin-
ferent languages, and several million copies tock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,552 
having been sold. It would seem that this, in Bulkhead and jetty construction, Howland & 
itself, is sufficient evidence of its merit. From Butt�� �Jx"

e
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the scientific point of view we do not, of course, 
��U�� ��m�� ,::�
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�pf';g H�uic�i':.".:',tt�ui:�: 897,487 

recommend everyone to be his own physician, matic, W. S. Watson . . . . . . . . . . . . . . . . . . .  897,691 
because in that case he is apt to have a bad Calculating machine. R. Rein . . . . . . . . . . . . . . .  897,659 

Patient. But the present book recommends the Calculating machine, C. L. Nelson . . . . . . . . . . . 897,768 
Calipers. W. H. Watson . . . . . . . . . . . . . . . . . . . •  897,437 

natural healing art and doeS not, as a rule, Calling-on signal, automatic, W. H. Elliott . .  897, 607 
prescribe drugs. It does not tend to make the g:::"';,"o�er ¥.��a;':�i�:::::::::::::::::::::: ID:Hg 
service of a physician unnecessary ; but its aim Can crimping and soldering machine, F. W. 
is to teach people a hygienic mode of life and Can ��}t:�

d 
ni��hln:e" i:i . . T: s'';'�ii::: :::::::::  ��i:��� to take sensible precaution against disaster. Cane, torpedo, R. Bean . . . . . . . . . . . . . . . . . . . . .  897,572 

The book is profusely lIlustrated and Is well Cap exploder, magazine. G. Krueger . . . . . . . . . 897.631 

printed and bound. g:�
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Car deck windows, -mean,s for operating, �Ic� 
PRA{)TICAL IRRIGATION :  ITS VALUE AND Grath & Sche!ft . . . . . . . . . . . . . . . . . . . . . . . .  897.386 

COST. By August J. Bowie, Jr., S. g:�, 
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B. NeW' York : McGraw Publishing Car, dumping. R. H. Stevens . . . . . . . . . . . . . . . 897.499 
Company, 1908. 8vo. ; pp. 232. Price, g�� ������ �·re�����W
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. 'A.: ii;��li : : : : : : :  ��g�� $3. Car replacer, B. Strickland . . . . . . . . . . . . . . . . . . 897,673 
The prospect of converting desert land into g��h�������r, �. � 8������� .:: . .. .. .. . ::::::: . .. : ��Uig 

flourishing country lends the most attractive Carpet beater, A. W. Andrews . . . . . . . . . . . . . .  897.51 2 
aspect to irrigation. Some people, carried away g:��l:f

e
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with the possibilities of irrigation, lose sight of Carton or display device, F. C. Ely . . . . . . . . .  897,608 
tb.e all-important financial end of the question, Cash register. F. H. Bickford . . . . . . . . . . . . . . . 897.575 

and make extensive investments In plant which g����
i
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897,400 

Is unnecessary or unsuited to the work to be Cbal��
a
��I�£I�n· d�i��; 'B;'i�h�; '& : B�'ti;'�: : : :  : :  ��g�g done. Others, with lIl-advised ideas of economy, Chain guard, watch and key. M. Richmond . .  897.405 

endeavor to irrigate their land without properly g�anneling m
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laying it out, and spend for labor many times chi;;'":e�
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�:�. d: 0: Mi!nre·: .

.
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. :: . .. .. .. .. . :: . . :::. : 897.643 

the cost· of a suitable Installation. To · speak Chuck, drill. T. R. Almond . . . . . . . . . . . . . . . . . 897.335 
intelligently about irrigation we must know the g��g:: ':.·�· l

e
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cause and the value, not only of the plant as I Cigar lighter, C. A. Wagner . . . . . . . . . . . . . . . . . 897.687 
a whole, but of the individual parts thereof. g�:� l�r�t;;e:I��r.,;
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897,766 

The author has written a very carefully bal- Liberman . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  897.547 
anced book, which should be indispensable to I 
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all engineers and others who are interested in CIrcuit breaker. automatic, H. P. BalI . . . . . .  897.858 
irrigation work We are particularly impressed Clam digger. W. D. Collier . . . . • .• . . . . . . . . . . . 897.351 

wIth the com�on-sense methods which the 2lr:,
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Clothes pressing and cleaning apparatus, A. , Ingots, plates, sheets, tubes,. wires, and Ilke 
J. HolIman . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 897,832 I prodncts, making bimetallic, J. F. Mon-

Clutch, roller. W. J. Olds . . . . . . . . . . . . . . . . . . . 897.846 not . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897, 842 
Clutch-throwing mechanism, J. G. Westbrook 897,330 Insect exterminator, G. T. Patten . . . . . . . . . .  897,650 
Coal bunker for men-of-war, H. A. Kauer- Insulating conpling, H. Ashbaugh . . . . . . . . . • . 897,700 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,374 Insulator, F. J. Siegwart . . . . . . . . . . . . . . . . ... . .  897, 669 
Coat hanger, F. M. Keederle . . . . . . . . . . . . . . . •  897,292 Iron and tin compounds from tin plate scrap, 
Cock, waste and vent, J. H. Glauber . . . . . . . . 897,364 preparing merchantable, E. A. Sperry . . .  897,796 
ColIee, preparation of, J. F. Meyer, et al . . .  897,840 Jack. W. F. McCuIlock . . . . . . . . . . . . . . . . . . . . .  897.644 
Colree, treatment of. J. F. Meyer, et al . . . . .  897,763 Jar lld clamp, F. R. Scbriver . . . . . . . . . . . . . . . 897,790 
Collapsible chair, H. Goodrich . . . . . .. . . . . . . . . . 897,737 Jewel, butterlly, W. D. & R. W·. Denton . . . .  897.274 
Commutator motor, single phase, M. C. A. ' Jewelry safety catch, E. Liebert . . . . • • • . . . . .  897,470 

Latour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897,545 Kettle tllter. E. Mousseau . . . . . . . . . . . . . . . . . .  897.477 
Concrete fence post. C. Kubach . . . . . . . . . . . • •  897,632 Keyhole guard and key lock, E. L. Medler . .  897,473 
Condenser, W. B. Taylor . .. . . . . . . . . . . . . . . . .. . 897,500 Knitted web, hosiery made ther�from, and 
Controller regulator, F. M. Du Bois . . • . . . . . .  897, 602 ' making same, narrowed, R. W. Scott . . .  897.496 
Conveyance safety device, F. W. A. Wlese- Labeling machine. M. E. Noyes . . . . . . . . . . . . .  897,845 

brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897.566 Lamp and the like, marine signaling, H. 
Conveyer, Long & Dietz . . . . . . . . . . . . . . . . . . . . .  897. 380 ' Endall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 897.823 
Coping machine, J. R. Peirce . . . • . .  0 • • • • • •  ' . " ' . 897,303 Lamp extinguisher, automatic, E. Brusseau . 897,712 
Copper homogeneous, rendering electrolytic, Lamp hanger, electric, G. Cutter . • . . . . . . . . . .  897,457 

Julllen & Dessolle . . . . . . . . . . . . . . . . . . . . . .  897, 291 Lamp, inverted incandescent gas. M. Graetz . 897. 616 
Cord-making machine. Tolman & Pratt . . . . . .  897.680 , Lamp socket. cluster, .C. D. Gervln . . . . . . . . .  897,614 
Corset, C. L. Olmstead . . . . . . . . . . . . . . . . . . . . . .  897.480 . Lamp socket, Incandescent, W. F. Wegner . . 897,805 
Corn sheUer, A. H. Patch . . . . . . . . . . . . . . . . . . .  897.649 ' Lampblack-making apparatus. G. Wegelin . . .  897,439 
Corset waist, L. Nelson . . . . . . . . . . . . . . . . . . . . . 897,646 Lasting machine. G. H. Clark . .. . . . . . . . . . . . . . 897,587 
Cotton picker machine, A. St. Onge . . . . . . . . .  897,320 Latch. E. Krafft . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,749 
Counting and canceling apparatus, A. Picken 897,485 Latch mechanism, P. Behr . . . . • • • . • • . . . . . . . .  897,514 
Crate, collapsible shipping, W. E. Thoroman. 897,325 I Lathe tool holder, C. E. Keel . . . . . . . . . . . . . . . 897,625 
Cuff pin, J. A. Chaplin . . . . . . . . . . . . . . . . . . . . .  897,348 Lawn trimmer, H. Watkins . . . . . . . . . . . . . . . . .  897,436 
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Culvert and connection. J. H. Schlally . . . . . . .  897.416 Lightning arrester, C. P. Steinmetz . . . . . . . . .  897,800 
Current motor, alternating, M .. Milch . . . . . . . .  897,475 1 Lime hydrate. apparatus for the production 
Current motor, alternating, E. F. W. Alex- of. W. Schulthess . . . . . . . . . . . . . . . . . . . . . .  897.495 

anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897, 508 Liquid dispensing apparatus, R. W. Elliott . .  897,359 
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Cushion. Kilburn & Budd . . . . .  ; . . . . . . . . . . . . . .  897,541 Loader and hauler. B. & A. Overlack . . . . . . .  897.847 
Cyclometer. C. L. Lllleberg . . . . . . . . . . . . . . . . . .  897,379 Lock. J. A. Curry . . . . . . . . . . . . . . . . . . . . . . . . . .  897,591 
Cylinder lOCk, ,adjustable, H . .  G. Voight . . . . . 897.685 Lock and latch mechanism. ' door. B. Revoir . 897,660 
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Desk lock, W. J. Kennedy . . . . . . . . . . . . . . . . . .  897,467 Locking device, electromagnetic, C. O. 
Display cabinet, O. T. Romsos . . . . . . . . . . . . . .  897,786 Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897,394 
Display closure, E. A. Pllueger . . . . . . . . . . . . . .  897,777 Locomotive and street car fender. J. Rebar . .  897,698 
Door check, M. J. Flynn . . . . . . . . . . . . . . . . . . . .  897,825 Locomotive, electric. E. A. Sperry . . . . . . . . . . . 897,312 
Door construction, grain, Behrendt & Lind- Log hauling and loading machine, E. W. 

qulst . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  897,264 Gerrish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897.613 
Door fastener, H. C. Stenberg . . . . . . . . . . . . . . .  897,423 Loom dobby, E. H. Ballou . . . . .. . . . . . . . . . . . . .  897,568 
Door operating and locking means, cell, R. Loom for the manufacture of tufted or pile 

C. & WO. A. Stewart . . . . . . . . . . . . . . . . . . . •  897,317 fabrics, T. Greenwood . . . . . . .  ' .' "  . . . . . . .  897,528 
Door support, edgewise mO'V8ble, J. Joyce . . .  897.747 Loom harness mechanism, D. Lindsay . . . . . . .  897,549 
Door tracks, support for sliding. J. Anderson 897,697 Loom thread-parting mechanism, A. E. 
Driving mechanism, H. J. Gilbert . . . . . . .

.

. • . .  897,826 1 Rhoades . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,404 
Driving mechanism, variable speed, H. M. Looms, filling end holder for weft replenish-

Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,861 lng, J. C. Edwards . . . . . . . . . . . . . . . . . . . . .  897,357 
Dust separating apparatus, C. W. Fl. Boege! . 897,342 · Looms, filling end holder for weft replenlsh-
Dye, new dlsazo, Gunther & Hesse . . . . . . . . . .  897,529 ing, M. L. Stone . . . . . . . . . . . . . . . .  897. 426, 897,427 
Elastic material, manufacturing, A. Adl�r . • . 897,334 Looms, selvage forming mechanism for short 
Electric cable clamp, Fl. W. Muller . . . . . . . . .  897,300 weft, F. E. Arrouqnler . . . . . . . . . . . . . . . . .  897,263 
Electric circuit time switch, H. W. Brown . .  897,711 Looms, shuttle fe .. ler for filling replenlsblng, 
Electric controlling system. J. D. Iblder . . . . . 897,537 A. E. Rhoades . . . . . . . . . . . . . . . . . . . . . . . . .  897,403 
Electric fittings, terminal for, F. A. Swan . •  897,674 Looms, warping machines, and the like. me-
Electric heat unit or device, G. H. Wade . . .  897,326 chanical warp stop-motion for weaving, 
Electric installation, conduit cap for, W. H. . Taylor & Buckley . . . . . . . . . . . . . . . . . . . . . .  897,429 

Vlbber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897,683 Lubricator. See Piston rod lubricator. 
Electric light cluster fixture, J. H. Caldwell. 897.4(;5 Lubricator, P. Daimler . . . . . . . . . . . . . . . . . . . . . .  897,598 
Electric OSCillations, means for generating Lubricator, R. Davidson . . . . . . . . . . . . . . . . . . . .  897,599 

high-frequency, R. A. Fessenden . . . . . . . .  897,279 Mail bag catcher, Bergman & Grimes . . . . . . .  , 897,265 
Electric switch, O. O. Rider . . . . . . . . . . . . . . . .  897,492 Mail bag catching and delivering apparatus, 
Electric switch, F. C. De Reamer . . . . . . . . . . .  897,525 O. O. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897.443 
Electric time switch, J. Cauderay . . . . . . . . . . .  897.585 Mail bag receiving and delivering apparatus. 
Electrical distribution system, M. O. Troy . . .  897,501 R. G. Cass . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897.521 
Electrical Impulse recorder, A. K. Sloan, Jr. 897,670 Mall catcher and deliverer. J. C. Watts . . . . .  897,803 
Electrode and making the same, arc light, C. Mall crane, d. Bour . . . . . . . . . . . . . . . . . . . . . . . . .  897,268 

F. Lindsay . . . . . . . . . . . . . . . . . • . . . . . . . . . .  897,548 Mall for driving posts Into the ground, T. R. 
Electrolytic cell, G. C. Landis . . . . . . . . . . . . . . . 897,633 Beard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,573 
Elevator, C. D. Seeberger . . . . . . . . . . . . . . . . . . .  897,856 Malleable handle, P. D. Skahen . . . . . . . . . . . . .  897,419 
Elevator and carrier, W. Louden . .. . . . . . . . . . .  897.381 Malt kiln, W. H. Prlnz/ . . . . . . . . . . . . . . . . . . . .  897,781 
Engine cooling device, explosive, R. Herman 897,532 Mangle, p. L. Brockardt . . . . . . . . . . . . . . . . . . . .  897,859 
Engines, sparkless smoke�stack for traction, Marble and making the same, artifiCial, A. 

A. Matbison . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,385 Rlesch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897.493 
Envelop, Lewis & Dando . . . . . . . . . . . . . . . . . . . .  897,635 Match box, W. W'illlams . . . . . . . . . . . . . . . . . . . .  897.693 
Envelop. G. W. Post . . . . . . . . . . . . . . . . . . . . . . . . 897.778 Matcb box, single delivery, E. T. Murray . . .  897.642 
Exerciser, A. Day . . . . . . . .  " . . . . . . . . . . . . . . . .  897.722 Match safe. F. O. Swenson . . . . . . . . . . . . . . . . .  897,428 
Exhaust, under water, C. B. Chatfield . . . . . . .  897.586 Match safe. Fl. A. Schneider . • . • . . . . . . . . . . . .  897.789 
Expression attachment, O. F. Hintz . . . . . . . . .  897,288 Matching mechanism, Donner & Hogle . . . . . . . 897,526 
Extensible post or prop, R. H. McCom"' . . . .  897,843 Measuring device, O. E. Dickeson . . . . . . . . . . .  897,458 
Eye protector, pneumatic, A. E. Jacobs . . . . .  897,290 Mechanical movement, J. T. H. Paul . . . . . . .  897,651 
Eyeglass bridge, S. C. Lallin . . . . . . . . . . . . . . . .  897,468 Mechanical playing apparatus, W. F. Cooper. 897.820 
Fabric cover. textile, F. B. Burns . . . . . . . . . . .  897,583 Mercury meter, F. Holden . . . . . . . . . . . . . . . . . .  897,536 
Fan, OSCillating desk, E. C. Lipps . . . . . . . . . . . 897,752 Metal working machine, R. T. W'ingo . . . . . . .  897,440 
Fare register operating mechanism, Ohmer & Metal working tOOl, C. L. Moses . . . . . . . . . . . .  897,641 

Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . .  897,391 Milk or cream and butter, treating, A. Fay . 897,277 
Feldspar lIux, making, F. M. Locke . . . . . . . . . 897. 636 Miner's cap and lamp. Cogswell & Abel. . . . .  897,588 
Fence post, A. Pagel . . . . . . . . . . . . . . . . . . . . . . .  897,773 Mining machine, G. Santa . . . . . . . . . . . . . . . . . .  897.415 
Fertlllzer, J. F. Jarboe . . . . . . . . . . . . • . . . . . . . .  897, 624 Mixing machine, W. O. Stark . • . . . . . . . . . . . . .  897,313 
Fertlllzer distributer, H. N. Harper . . . . . . . . .  897,829 Mop and wringer therefor, combined. E. 
Fertilizer distributer and cultivator, com- Hilker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897.465 

blned, E. M. Cole . . . . . . . . . . . . . . . . . . . . . .  897,456 Motion converting device. J. E. Paulson . . . . . 897,652 
Fertilizers, making, J. R. young . . . . . . . . . . . .  897,695 Motion of flexible dlapbragms, device for 
Fiber. manufacturing Indurated, I. W. Mar- utilizing, W. M. Fulton . . . . . . . . . . . . . . . . . 897.730 

shall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,758 Motor, Crouch & Cburch . . . . . . . . . . . . . . . . . . . .  897,595 
Fiber, soaking sheet, I. W. Marshall .. . . . . .  � .  897,759 Motor control system, Janisch & Maumann . .  897,538 
Fibrous stalks or plants, producing a solvent Motor starter, A. d. Burns . . . . . . . . . . . . . . . . . .  897,713 

for rettlng of bast. M. H. Colahan . . . . . . .  897.522 Motors and signal · for the same, electric 
Filter, A. J. Sheridan . . . . . . . . . . . . . . . . . . . . . . . 897,418 stop-motion for, ,A. Cocbrane . . . . . . . . . . . .  897,350 
Filtering apparatus, B. M. Jager . . . . . . . . . . . .  897,745 Music leaf turner. A. P. Hildebrandt . . . . . . .  897.534 
Finger developing appliance, F. Loyola . . . . . .  897,471 Music sheet, combination vocal and Instru-
Fire escape, G. Lebr! . . . . . . . . . . . . . . . . . . . . . . .  897,634 mental, Belnkamp & Harding . . . . . . . . . . .  897,340 
Fire hose pipe and analogous tubing, auto- Music winding roll for perforated music 

matic machine for winding, Bayne & sheets, G. E. Mack . . . . . . . . . . . . . . . . . . . . .  897,383 
Subers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897,339 Mnslcal instrument, mechanical, A. E. 

Fireproof window construction, Lunken & I Whitehead . • . . . . . . . • . . . . . . . . . . . . . . . . . . . 897,331 
Conklin • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 897,297 Musical Instrument, self-playing, W. J. 

Fireproof window fastener, C. H. & H. L. . Publow . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  897,656 
W. Hopmann . . . . . . . . . . . . . . . . . . . . • • . . . •  897,742 Nails, manufacturing instruments for sepa� 

Firing pin, safety, J. H. Wesson . . . . . . . . . . . .  897,806 rating the cntlcle from the. R. Amory . .  897.810 
Fish trap, W. , L. Connevey . . . . . . . . . . . . . . . . .  897,589 Needle, seWing, M. J. C. Nyborg . . . . . . . . . . .  897.769 
Flour from bran, production of a digestible. Nipper tube. W. A. Berry . . . . . . . . . . . . . . . . . .  897,706 

T. Schluter, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  897.854 Nut lock, H. Oldendorph . . . . . . . . . . . . . . . . . . . .  897,770 
Fluid generator, elastic, C. W·. Dake . . . . . . . .  897,354 011 burner, J. C. Fitzsimmons . . . . . . . . . . . . . . . 897,611 
Flying machine, A. V. Wilson . . . . . . . . . . . . . .  897,504 011 can, L. M. Foreman . • . . . . . . . . . . . . . . . . . .  897,729 
Flying machine. W. Gordon .. . . . . . . . . . . . . . . . .  897,738 Oller. d. E. Tbron . . . . . . . . . . . . . . . . . . . . . . . . . .  897,561 
Food product, nitrogenous. K. Okazaki . . . . . . . 897,392 Oiling attaChment, L. L. Logan . . . . . . . . . . . . . 897,753 
Form, shoulder presser, J. M. Stein . . . . . . . . .  897,422 Order holder, W. R. Wllson . . . . . . . . . . . . . . . .  897,332 
Frame. See Windmill frame. Organ action, electric, W. R. Whitehorne . . .  897,692 Furnaces. drying air for blast, D. T. Day . . .  897,356 Overshoe clasp, R. L. Milliken . . . . . . . . . . . . . . 897.476 
Fuse plug and holder, Indicating. C. E. 'Overshoe fastener, J. T. Hearn . . . . . . . . . . . . .  897,287 

Mentzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,474 Ozon�zer, Steynls & Chaumat . . . . . . . . . . . . . . .  897.318 
Fuse, safety. J. Sachs . . . . . . . . . . . . . . . . . . . . . . 897.852 Paint, varnlsb, and the like, cOIDPosition of 
Gaiter, H. Cohen . . . . . . . . . . . . . . . . . . . . . . . . . . . 897,714 matter for the removal of. G. H. Hull . . 897,862 
Gallocyanlns with amins, condensing, C. De Panel box, F. S. Wahl . . . . . . . . . . . . . . . . . . . . .  897.564 

la Harpe . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  897,619 Paper, etc. , from· two single paper webs 
Galvanic battery, reversible, H. C. Hubbell . .  897,833 manufacture of card. R. Kron . . . . . . . . .  : 897.543 
Garment clasp, J. M. Siner . . . . .  � . . . . . . . . . . .  897,793 Passenger recorder, C. Metzler . . . . . . . . . . .  � . . ·897,762 
Garment supporter clasp, De Lancey & Pattern grading macblne, A. F. Preston . . , . .  897.555 Buchanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897.295 Pedal mechanism, G. B. KelJy . . . . . .  897.375. 897,376 
Garment 'supporter clasp, J. F. MolJoy . . . . . . . 897,299 Penci!, penholder, etc . . T. F. Handly . . . . . . .  897,530 
Gas and carbureting system, combined pro- Pencil sbarpenlng macblne. C. Nlckljm . . . . . .  897.647 

ducer, W. F. Steele . . . . . . . . . . . . . . . . . . . . . 897,799 Phonograph, Leeds & Rumpf . . . . . . . . . . . . . . .  897,836 
Gas apparatus, acetylene, N. A. Renstrom . .  897,491 Photographer's use, means for producing 
Gas cut-olr, autoinatlc, V. E. Campbell . . . .  : .  897,816 artificial light for, F. E. Barentzen . . . . .  897,569 
Gas generating plants, appliance used m Photographic prints, making. C. L. A. Bras-

combination with. A. L. Galusha . . . . . . .  897,362 seur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897, 81 5 
Gas generator, G. F. Silvey . . . . . . . . . . . . . . . . .  897.792 Piano touch regulator. C. E. Pryor . . . . . . . . .  897. 556 
Gas lighter, L. B. Prahar . . . . . . . . . . . . . . . . . . . 897,780 ' Pin and clevis device. A. O. Bucklus . . . . . . . .  897,347 
Gate operating device. E. L. Booth . . . . . . . . . .  897,267 Pipe .Joint. lIexlble. "". A. Greenlaw . . . . . . . .  897,460 
Gear, short turn, R. H. Bowman . . . . . . . . . . . .  897,450 Pipe joint, lIexible, Greenlaw & Royce . . . . . . .  897,461 
Glass tile. S. Zacharias . . . . . . . . . . . . . . . . . . . . . 897,809 Piston rod lubricator. E. Blake . . . . . . . . . . . . .  897.448 
Glove, J. Rosenfeld . . . . . . . . . . . .  : . . . .  897,306. 897,409 Plant shield. J. Martin . . . . . . . . . . . . . . . . . . . . .  897,760 Governor, electric and pneumatic, W. K. Planters and clamping means therefor, gage 

Rankin . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  897.657 for seed, D. J. Maboney . . . . . . . . . . . . . . . . 897.839 
Grain and seed separator, F. Prinz . . . . . . . . .  897,489 Plate holder. L. M. Sboemaker . . . . . . . . . . . . .  897,668 
Gral
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. .  ��� . :�:�.I�: . �: 897,211 ���:;b �n:�::!t: if: 0" ii���k� : :  : : :  : :  : : :  : : : :  ��+::ii Grain tank, C. Blom . . . . . . . . . . . . . . . . . . . . . . . .  897.814 Plumbing system. d. L. Fruin . . . . . . . . . . . . . . .  897.283 

Grease cup, C. H. Prescott . . . . . . . . . . . . . . . . .  897,849 Pneumatic control system, P. Pforr . . . . . . . . .  897.484 
Gun, air. B. B. Bennett . . . . . . . . . . . . . . . . . . . .  897, 81 3  Pole shoe. Everett & Newton . . . . . . . . . . . . . . .  897.824 
Guns, recoil apparatus for, Dawson & Buck� Pop�corn balls, machine for making, W. W. 

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897.821 Turnbull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,682 
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Hair waver, 1. H. & I. Taylor . . . . . . . . . . . . . .  897,323 Pressure mechanism, fluid feeding, G. 
Halter, T. W. Weber . . . . . . . . . . . . . . . . . . .  ", " 897.329 Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897.676 
Halter, rope, C. Walker . . . . . . . . . . . . . . . . . . . . . 897,565 1� Pressure recorder, G. Spencer . .  : . . . . . . . . . . . .  897,31 1 
Hammer, magazine tack, N. M. Purviance . .  897,399 Printing machine. blue, J. C. Perham . . . . . . .  897,482 
Harness pad, E. J. Koch . . . . . . . . . . . . . . . . . . . .  897.629 1 Printing. means for preventing o!fset In con-
Harvester cutter bar. W. S. Clark . . . . . . . . . .  897.818 nection witb. d. Hergesheimer . . . . . . . . . . .  897.831 
Harvester. pea. S. Nettleshlp . . . . . . . . . . . . . . . 897. 844 PropeUer ad.lnstln� device, W. E. Blair . . . . .  897.341 
Hat pin. G. H. Ekstrom . . . . . . . . . . . . . . . . . . . . 897. 727 Pulley. clutcb. W. Baumgardner . . . . . . . . . . . .  897.704 
Hay rack, C. Gillson . . . . . . . . . . . . . . . . . . . . . . . .  897.363 I Pulverizer. soli. J. M. Sivadie . . . . . . . . . . . . . . .  897.310 
Heating apparatus, J. N. young . . . . . . . . . . . . .  8D7,506 i Pump and water wheel. centrifugal. J. Pirkl 897.397 
Heating system, E. N. Fairchild . . . . . . . . . . . .  897. 609 Pump. centrifugal. J. G. Pfadt . . . . . . . . . . . . .  897,483 
Ht'ating system, automatic steam, F. Grote . 897,739 ' Pump for producing a vacuum or com·press-
Hinge, gate, I. Lester . . . . . . . . . . . . . . . . . . . . . .  897.296 1 Ing �ases. m·Iltlstage. A. Siege! . . . . . . . . . 897.498 
Holst. chain. J. J. Stoslck . . . . . . . . . . . . . . . . . .  897,560 , Pump, high 11ft centrifugal, C. Lager . . . . . . .  897.469 
Hoisting macblne. W. M. Brown . . • . . . . . . . . .  897,581 ' Pump. rotary. L. L. Pratt . . . . . . . . . . . . . . . . . .  897,655 
Holdback or breechlng strap. G. F. Rice . . . . 897,557 Pumping machine, breast, T. W. Howell . . . .  897.289 
Hose nozzle cart, Petru & Zidek . . . . . . . . . . . . 897,395 Purse . clasp locking device, L. Tuorto . . . . . . .  897,1162 
Hydrant. combination fresh and salt water, Rack. See Hay rack. 

F. Malloye . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  897,7�1I Rail fastener, O. A. Hal! . . . . . . . . . . . . . . . . . . .  897,828 
Index, E. Davis . . . . . . . . . . . . . . . . .. . ' . . . . . . . . . .  897,600 RalI ,oint, H. R. Rotb . . . . . . . . . . . . . . . . . . . . . 897,8111 
Index and fI11ng system, 1. F. Dunleavy . . . . .  897,604 Rail ,oInt cbalr and fastenIng, M:. Lachance. 897,7111 



Class ified Advertisements 
Advertising in this colnmn Is 76 cents a line. No 1eB8 

than four nor more than ten lines accepted. Count 
seven WOrd8 to the line. All orders muet be accom· 
panled by a remittance. Further luformation . sent on 
request. 

READ THIS COLUMN CAREFl'LLY.-You 11'111 find 
Inquiries for certain ela88ea of articles numbered In 
consecutive order. If you manufacture the.e gOOds 
write us at once and we wil l send you the name and 
address ot the party desiring the Information. There II no charge for this service. In every calle it is 

necellilary to lfive the nnmber ot· th e Inquiry. 
Where mauufacturers do not respond promptly the 
inquiry may he repeated.. 

MUlIl N &; CO. 

B U S I N ESS O P P O RTU N IT I ES. 
A CORPOR A TION of highest standing havlnll lal'l!e 

well equipped factory and seiling organization. and 
ample capital. destres to manufacture and market me
chanical luventlons of unquestIOned merit. Corres
pondence .ollctted. Addrea8 K. A ., Box '1'18, N. Y. City. 

J nquiry No. S607 .-Wanted to buy an electric inCUbator. 
WEB B'S " HINGE JOINT " BEl. T HOOKB.-No tool 

iY�I��. 5OOArJio��en=es '1\.:\t�: �"ft¥.'�f �t 
Webb HlllJIe Belt Hook Co .. Boonton, New Jersey. 

lI:�q�g. �::p�� l .-Wanted to boy springs for 

W A NTED.-Informatlon 1"j!gardlnglfOOd oatentwhlch 
would be mOlley·maker. Only Inventor. who wishes to 
sell outright or ou royalty. need 8D8wer. Give llrlce and 
brief description. S. M., Box IlM S. G., Rochester, N. Y. 

Inquiry No. 862S.-Wanted to buy paving block machines for use with partly fluid substances. 
BUSINESS BOOK FREE. Tells how you can secure 

the actna1 working plans, the money-making sy.tem., 
schemes and .hort cuts of 112 great, bl!r buslness men--to t���;,"l'¥r�t:ML �'::a�gUX��fI�&i,=� i. free. 

m��� No. S630.-Wanted to buy file cutting 

PATE NTS FO R SALE . 
FOR SALE.-Patent No. 886,H89, Issued May 6. 1908. 

A flsh·taU propeller. Reduces friction to a nilnlmum, 
!rIving greater obtainable speed than ordinary pro
Jljlller, with reduced (!oal coDBumption. 1 have sole 
Uulted States patent right over oame. Address Frank 
S. Merrow, Apart&do No. OM, JIlexico City. . 

p!n�g�: 8667.-Wanted to buy needle, pin and 

I�A�!��i-t�L���:t:�al�: 
vertlBed. Ou�ht sale or royalty In onoocupled ter
ritory. Wm. Isham, Butternut, JIlIchlgan. 

H E LP WANTED. 
W ANTED.-Conipetent foreman for modern shot

making plant having capacity of 16,000 to *1,000 tons a 
tv�b:.:k�:i!:a=e="Co�'W::'ll.:::���ces, 

N��.;!��� t!:j,=�p���:t to buy � to 2-1nch 

P H OTOG R APHY. 
zl:eu:,��I!� Pn����1Er'g;.;d-onm����l = 
fu".Eg� Y:'3��eswt8.��:'"�:" �W:st��=:�t � 
pictorial photographs. Valuable to t.he profeB8lonki and 
�:::,r:.:,;; co���: ���!l' l����btc

T�� 
lIShing Co .. No. 6 Beacon Street, Boston, Mass. 

Inquiry No. S6S7.-Wanted to buy motor plows, 

P R O F E SS I O N A L  CARDS. 
O RAWlNGS.-:-Invent1ons. S'!1c1al designs and mls-

��:.
u

r� HYfi��'\}':"�!I'ireer.'W::,��ble. 
. 

Ad-

m
���:}� �:oJ!69�.-Wanted to buy kerosene all 

L I STS O F M A N U FACTU R E RS. 
COMPLllITE LISTS of manufacturers In all lines BUP. 

plied at .hort notice at moderate rates. Small and 
�r:� lI

:t':.u�
m

����f.3n�r ::: -r;����ce
ldd�� 

Muun & Co .• List Department, Bux '113, New YorIf. 
Inquiry No. 8694.�Wanted to buy lly wheels and 

ball beanng •. ; _ 

A LIST OF l.5OO mining and cODBultlDA' euglneers on 
cards. A. very valuable list for Circularizing, eto 
Price '15.00. Addres8 Mann & Co., List Department' 
Box 'I'i'S, New York. ' 

Scientific ADlerican 

Inqniry No. 8732.-For manufacturers of paper ! Rail jOint, track, J. C. Riggs . . . . . . . . . .  ; . . . .  897, 184 
mill m.acblnery for the manufacture of strawboard and " Rail splice, G. W. Blanchard . . . . . . . . . . . . . . .  · 897,707 
wrappIng paper. Rail stay, J. M. Scott . . . . . . . . . . . . . . . . . . . . . .  897,307 

Inqniry No. S71J7.-'-Wanted address of the mauu- RaDlng, W. Bayley . . . . . . . . . . . . . . . . . . . . . . . . . 897,1>71 
facturer of " The Index Incandesceut Kerosene ' Railway cross-tie, E. G. GlIoY . . . . . . . . . . . . . . . 897,612 
Burner " .  . I

' Railway cros8·tle, W. Clement . . . . . . . . . . . . . .  897,81 9 
• Railway Switch, M. H. & W. Owen . . . . . . . . .  897,393 

Inquiry No. S'39. -For a firm to do porcelain I Railway tie, metallic, G. T. Bridwell . . . • . . .  897,580 
enamellng of ventUator tops, Buch u used on the out. RaUway track motor, F. J. Ritter . . . . . . . . . .  897,406 
side (':f arc lamps. Rake, C. Walther . . . . . . . . . . . . . . . . . . .. . . .  ; . .  897,689 

Inquiry No. 1"761 .-Wanted to huy a small car· ::!�e:r �';'�ie:', �: E.
a'it�j, : : : : : : : : : : : : : : : :  =�:m 

rI"teJ'rofgn'i.� by e1�ectrlclty so that a lame per.on may Reflector, G. H. Herrnecker . . . . . . . . . . . . . . . . .  897,464 
ge a ou y tuB • Refrigerator car, J. D. Stewart . . . . . . . . . . . . .  897,424 

Inquiry No. S766.-For parties making pres8ed tf�;�ef��r:::vll'.i'e �im� t�r�ndiD�n;"", '' ', : m:�� paper gOOds. Revolvers aud other pistols, barrel grip for, 
Inquiry No. 1"769.-For manlJfacturers of an ap- G. O. Boume . • . . . . . . . . . . . . . . . . . . .  , . . . . . 897,577 

pllance to attach to the old style razor blade to make Rheostat, starting aud speed regulating, F. 

Inquiry No. �""O. - For parties who make sbort :� ������a�e'If' ����!",rg . . . . . . . . . . . .  . 
8&Dle a .afety razor. I J. Seabolt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

link twist chains, links from � inch·up, Rock drill, R. ·H. ·Andersou . : : : : : : : : : : : : : : : :  
I .. quiry No. �771.-Wanted io b uy tune 8heets Rotary englne,;'L, Bonner . . .. . . . . . . . . . . . . . .  . .  

897,497 
897,630 
897,1>63 
897,336 
897,519 

for CrIterion music boxes. Rubber hose, vulcanizing mandrel fer, S, J. 

Inquiry No. S7n.-For machinery for making RUb:� i..e;;d: W" E�· Herbst : : : : : : : : : : : : : : : :  897,309 

bags from B1Bal hemp. Salt aud pepper shaker, combined, C. R. 
897,860 

Inquiry No. S771J.· -Wanted to buy .tock novelty Byam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897',453 
or jewelry catalogues. Sash fastener, COllison & Matthews . . . . . . . . .  897,852 

Sash fasteller, R. Daubalgnan . . . . . . . . . . . . . . . 897,719 
Inquiry No. N77H.-For manufacturers of reapers, Sash lock, E.  Wimer . . . . . . . . . . . . . . . .. . . . . . . . . 897,807 

binders and mowers. Sash, metal wludow, E. A. Sanders . • . . . . . . .  897,414 

Inqllir., Nfl. S7"19 - For parties manufacturlnll' �:: .s��, fv. Bt>����f3t : :  : : : :  : : : : : : : :  : :  =�:� 
gas. Il'asobne. 8team enl!lnes and bO!lers ; also packing Sawing apparatus, C. H. Prescott • • . . . . . . . . .  897,488 
ana mineraI wool, steam .upplles, Iron and lead pine, 

I 
Scalding apparatus M Lynch 897,7M 

power transm18B1on machinery and .team fltten' too18. Screw cap, R. M. 'HoiUugshe':.i : : : : : : : : : : : : :  897,621 
Inquiry No. S7S0.-For parties who malte gasOline Scythes, manufacture ot, A. Mels . • . . . . . . . . . 897,298 

otoves. Sea groin, Howland & De Nyse . . . . . . . . . . . . .  897,869 
Seal, car, R. C. Plelns . . . . . . . . . . . . . . . . . . . . .  897,848 

Inquiry No. S7S3.-For manufacturer. of smal l  Seal lock, J. M. Eedsou . . . . . . . . . . . . . . . . • . . .  897 276 
drummer's trapa &11 whl.t1es, rattles, rooster crows, etc. Seal lock, . S. Schmldl . . . . . . . . . . . . • • . . . . . .  : . . 897;494 

Inquiry No. S7!o14..-For manufacturers of alcobol Seal, mechanical, F. p. Pflegbar . . . . . . . . . . . .  897,716 
burners for lights and stoves Seat, A. Freschl . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897,282 

• Selling machine, newspaper, A. G. Jackson . .  897,744 
Inquiry No. fil7jij8.-For part,le. to manufRCture Settee, hall, couventlou, aud camp-meeting, 

Illas. balls blown about l� lnch In diameter wlth a � J. W·. Huebner . . . . . . . . . . . . . . . . . . . . . . . . .  897,371 
i nch hole throngb the center, .honld hold about 200 Sewing machlue, overseamlng, R. L. Plumley 897,486 
poond8 to the sqUlU'!' luch of steam pre88ure. Sewing machinery, C. J. Palsson . . . • . . . . . . . .  897,553 

Inqlliry No. S78,..-For parties who manufacture Shade roller hracket, adjustable, E. E. 
cat.gut. ' Shaf�,

u���:t�� Ii: .it:: . C;'�te�: : : : :  : :  : : : : : : : : :  
Inquiry No. S,.90. - For the manufacturer of Shaft, swivel jointed, J. K. Stewart . . . . . . .  . 

897,305 
897,349 
897,316 

.. Brooks Improved hand pump." Sharpening drUls or drill bits, apparatus for, 
In:,:lr- .... 0 . ........ ".-For a Hrm that manutactures 

W. E. Kimber . . . . . . . . . . . . . . . . . . . . . . . . . .  897,835 
• •• '" .. ... Shear mechanism, Bray. & Shackletord . . . . . .  897,344 

glass olders made of glaBs. . Sheet·comblnlug machine, I. W. Marshall . . . 897,71i7 
1 t N �794 F uf ct f h Shipping case cover fastener, J. Brauer . . . . .  897,843 

" lJ':.rD�t P�;( 
.- or man a urers 0 t e Shipping package, W. N. Craw . . . . . . . . .. . . . . 897,594 

Inquiry No. "''793 .-For a mechanical device for 
catchlllll: or destroying fiies, mosqUItos, etc.; also traps 
for catching sn&ltes. 

Inquiry No. S796.-For concerns lDanufacturlDlr 
stili. adapted to tbe manufacture of denatured alcohol. 

Inquiry No. S7�7.-For manufacturers of flher. 

I 
Inquiry No. S798.-For manufacturers ot micro 

eos used In .mall articles such as pencils. charms, etc. 

hanInqlllry No. 87D9.-Wanted to huynew or second
d box nailing machine for �1l packing cases. 

Shoe channeling machine, E. A. Webster . • . .  897,828 
Signal system, electriC, A. A. Barbera . . . . . .  R97, 702 
Sigualing circuit, H. O. Rugh . . . . .. . . . . . . . . . 897 , 41 3  
Signallug receiver, wireless, V. Poulsen . . . . .  897,779 
Siguallug system, electric, H. C.  Reagan . • . .  897,401 
Siphon, automatic flush tank. G. Land . . . . . . .  897,378 
SketChing outfit, G. S. Smith . . . . . . . . . . . . . . . 897,794 
Slicing or cutting machlue, vegetable, H. E. 

Madden • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  897,697 
Smut machlue attachment, E. Rlnderman . . .  897,785 
Suow melting appara tus, S. Denemark . . . . . . . 897,601 
Soap holder, A. T. Waters . • . . . . . . . . . . . . . . . .  897,690 
Sole chaunellng machine, E. A. Webster . . . . .  897,327 
Sole edge trimmer, J. Nickerson . . . . . . . . . . . . 897,479 

Inquiry No. HSOO.-Wanted complete data In re- Spark plug guard, .R. S. Kearney . . . . . . . . . . .  897,466 
gard to pegamold. Speed Indicating or recording apparatus, L. 

Iuqulry N o. "'NO�.-WBDted to buy machinery for 
cutting and PQlI8hlug oilstones, whlte.tones or llrind
.tones. 

Inquiry No. "IS03.-For mauufacturers of files, 
screws. druglllsts'. supplies, hardware In general, and 
agricultural machinery. 

Inquiry No. SS04..- For parties de&liull in wind
mills, wood split pulleys, wheelbarrows, cutlery and picks. 

E. Cowey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,715 
Splnnlug machine, ring, G.  H. Brabrook . . . . . 897,578 
Spinning ring, M. H. Malouey . . . . . . . . . . . . . . .  897,384 
Spring suspenBlou, W. O. Worth . . . . . . . . . . . . 897,694 
Stacking elevator, portable, E. Hallak . . . . . . .  897,462 
Stoklllg Indicator mechanism, automatic For-

syth & Hauscom . . . . . . . . . . . . . . . . . . : . . . . .  897,280 
Stopper. See Bottle stopper. -
Stopper, E. W. Kottus.,h . . . . . . . . . . . . . . . . . . .  897,294 
Storage bin, G. W. Boll . . . . . . . . . . . . . . . . . . . .  897,709 
Stove, ga8 heating, H. Gerde8 . . . . . . . . . . . . . . .  897,782 

Inqull'Y No • . NS03.-Wanted to buy outfits and Stove Implemeut, M. Davis . . . . . . . . . .  : . . . . . .  897,721 
supplies for brazmg, Stove polish, D. H. Tetrault . . . . . . . . . . . . . . . . 897;430 

Inqlltry No. SS08.-For manufaciurers of drawIng materials. 
Inquiry No. SS07.-For dealers' In - second-hand ootton machinery. 

Stovepipe and fiue stopper tastener, L . . F. 
Culver . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 897,717 

Street cleaner, R. L. Worthington . • . . . . . . . .  897,005 
Street sweeper, W. S. Beeman . . . . . . . . . . . . . .  897, 7O!i 
Stringer and tie, J. W. Cooper . . . . . • . . . . . . . .  897,1>92 
Strip serving device, F. S. Anable . . .  897,509, 897,510 

Inquiry No. SNOS, -For manufacturers of ma- Stud or rivet, E. B. Stimpson . . . . . . . . . . . . . . .  897,819 
chlnery for making bung. for barrel.. Submerged objects, apparatu8 for recovering, 

I I N 
F. H. C. Heyn . . . . . . . . . . . . . . . . . . . . . . . . . .  897,620 

m�:.:U!�1ftow:;s 
:..�,o;-:�{ 

p
t:� 

e�UUf&cturers of Substatiou protector, F. B. Cook . . . . . . . . . • . . 897,590 

Inquiry 1\>0. "ISI 0.-For makers or Importers ot 
POroU8 water bottles or jars to cool drinking water by 
evaporation. 

Inqlll!?, No. S�1 1 .-W .. uted to buy electric tattoo

SWitch, L. B. Stevens . . . . . . . . . . . . . . . . . . . . . . 897,5159 
Switches, Signals, etc. , power·applylng appa· 
Sync�:.,u:o:�rm����F.WW.

J A��';cie�BO'; : :  =�,� 
Table, J. Brenner . . . . . . . . . . .  ; . . . . . . . . . . . . . .  897'520 
Talking machine sound box, W. J. Patterson: 897:774 
Tamping machine, P. Olson . . . . . . . . . . . . . . . . . 897,771 

l i N  !'ISl 2 W Tea product and making same, Meyer & 
m..:::rw:.J�°iuel brlq�ett:.n�<1,., t'::':d�t:mtftts for Wimmer . . . . . . . . •  ; . . . . . . . . . . . . . . . . . . . •  897,764 
Ing needles, Inks and stencils. 

Inquiry No. SS1 3.-For manufacturer ot the 
" Steele " IIlixer for mlnng food products, etc. . 

Inqulrv No. SSl 4..-Wanted t{) buy hand lever .air 
pumpa, 18& Ibs. pressure. 

Telegraph poles, auchorage for, J. D. Selt. . .  897 41 7 
Telegraphic selective system, A. M. Roberts . 897:662 
Telegraphic transmitter, G. A. Cardwell . . . . •  897,454 
Telegraphoue 878tem, multiple, G. Morin . . . .  897,761> 
Telegraphy, wireless, R. A. Fessenden . . . . . . .  897 278 
Telephone exchange slgnaliug device, ' T. W. ' 

Inquiry No. 8S11J.-Wanted to buy carriage and Garduer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897,731 
wagon hardware, coal, lron and steel. Telephone Instrument, W. R. Daniels . . . • . . . .  897, 718 

Inquiry N o. �1 7.-For a firm that form. omall 
articles of w!re,}'Iso a firm to make WOoden rings about 
3 or ' Inches ID OIBmeter. 

I n qulrv No. 8S1 S  • .,..Wanted to buy specl&ltles In Jarge quantities. 

.1
�:'\!vn,;\�n

:8o�:,t�iLFor manufacturer8 of Excel

Inquiry No. '"'S·lO.-Want-d to ' bu:r pressed fiber 
boards 1 foo�·wlde and from 1-16 to M Inch thick. 

Inquiry No. ��l.-'Wanted to huy machinery for 
makillJl " rough composition board, .omethlng like a straw board. 

InquirY No. SS"'l,-For manufacturers of dredg. Ing machinery to be operated by gas engiue. 
Inquiry No. �S!l3.-·-For manufacturers of crepe paper and paper noveltle8. 
Inquiry No. SN24.-For a flrm to de81jI'D .md bnlld 

an automatic machine for making finger 8hlelds. 

Telephone switch, O. Truitt . ;  . . . . . . . . . . . . . . .  897,681 
Telephone sY8tem, W. W. Deau • . . . . . . .  ; • . • .  897,723 Thread holder aud waxer, M. F. Dougherty . . 897,822 Ticket, A. J. Reynclds . . . . . . . . . . . . . . . . . . . .  � .  897,788 
Timer, O. N. Isaacs . . . . . . . . . . . . . . . . . . . . . . . . .  897 743 
Tire luflater, automatic pueumatlc, R. C. ' 

Barrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897 811 
Tire tool, Mohme & Hadlock . . . . .  . . • . . . . • • . . 897:841 
Tire, vehicle, J. L. G. Dykes . . . . . . . . . . . . . . .  897,726 
Tires, detachable rim for vehicle wheel, E. 

A. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,701 
Toaster, O. Andrews, Jr . • . . • . . . . . • • . • • • . . . •  897,513 
Tongue, buggy, T. R. Broyles . . . . . . ; . . . . . . . .  897,582 
Tool, combination, J. O. Korpi . . . . . . . . . . . . . .  897 293 Tool hctder, turret, F. E. Bocorselskl . . . . . . . 897'576 Toot1J mouut, artificial, S. S.  Bloom . . . . . . . . .  897;518 Toy, M. D. Cook . . . . . . . . . . . . . . . . . . . . . . . . . ; .  897 523 Toy, A. Ensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897'527 Toy, T. A. Martin . . . . . . . . . . . . . . . . . . . . . . . . . .  897:638 Toy railway switch. C. A. Hotchkiss . . . • . . . .  897,622 Track hauger, A. H. Neller . . . . . . . . . . . . . . . . . 897 888 Track light and automatic signal, con� 

, 
t1nuous, J. M. Pltuey, Jr . . . . . . . . . . . . . . . 897,304 

. Inqulrv No. !"699.-Wanted to buy two.stranded de�:leult1plft�0���3.-For manutacturers of a nell' 
soldered wire for heddIes. Inqulrt No. S�6.-Wanted to bny 8mall foel oom-

Inqulrv No. 8701.-Walited to buy 80lar engine8. pres810n machines botlJ'manual and engine power. � 

Tral� stop, centrifugally actuated, J. B . druble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897,321 Tramway switch, F. J. Kendrick . . . . . . . . . . . .  897,627 Tramway swltcb. autcmatlc, E. L. Auderson. 897,511 Transmitter, J. T. Curtis . • . . . . . . . . . . . . .  ; . . .  897 716 Transpareucles, holder for vlewlug, B. J. ' ' . , • N "710 II' hi f Inqnlrj No. SS�7.-For m&DufaetDrer8 of annealed 
spl���r,:;.d �eaVing jute. 

or mac nery or oardlng, glu8. . 

Iuqnlry N ... 1S7l6.-For maunfacturers ot fiower te���t!Yf���i7�,;g� to buy thin, highly 
garden and light frame too18 for cultivating, etc. . Inquiry No. 8829.-Wanted to boy machinery for 

Inquiry No • .  S719.-For manufaetnrers of safes. • maJdng pin.., hair pln�, hooks and eyes. 
Inquiry Xo; S,.21 .-Wanted onwelded tnblng that m!:ttugI�.�� �nT�k:;'�ted to boy macblnery tor 

Is nsed for .trnctural work. • -

c
J��IEfr. l'I o. SS31.-Wanted to boy knitting rna-

Falk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,728 
Trail, W. Z. Pierce . . . . . . . . . . . . . . . . . . . . . . . . .  897,896 
�rolley catcher .. M. G. Delaney . . . . . . . . . . . . .  897,278 rolley flnder, _ • .  P .  R<>ed . . . . . . . . . . . . . . . . . . .  897,402 Trolley whpel, E. P. Shar" . • . . . . . . . . . . . . . . .  897,667 Truck, H. J. vom Scheidt . . . . . . . . . . . . . .  : . . . .  897 8113 Truck, car, R. E . '  Frame . • . . . . . . . . . . . . . . . . •  897;281 Trunk lock, R. W. King . . . . . • . . . . . . . . . . . . . .  897.377 Turbine, A. O. Wood . . .. . . . . . . . . . . . . . . . . . . . . 897,567 Turbine, elastic fluid. W. Kieser . . . . : . . . . . . .  897,540 
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" Wooing the Wood" 
No matter how · exactl�, 

�:I: J!!J:;,r ;:fding-, -,,:�cq,l!"I!!! 
::�ahae;;i� :0-:' F� 
�:.= �J�h!q!:1'��. lug mill work. (f no m a n  can 
operate. A time and moDey aver. 
TIIB SENBe.!. joJ.LLil .FG. CO. 
695 Water 1St., Senec& Falla, N. Y. 

E ngi ne a n d  Foot Lathes 
MACH I .. E SHOP OUT FITS, TOOLS A N D  
S U PPLIES. BEST MATERIALS. BEST 
WORK MANSH I P. CATALOG U E  FREE 

SEBASTIAN LATHE CO .. 1.2 0  Culvert St., Cincinnati ,  O. 

-WOR.K SHOPS 
of WOOd and Metal Workers, with-
out .team power, equipped with. 
BA R N E S'  FOOT POW E R 
'M AC H I N E R Y _ 
allow lower bids on joba, and give 
r�

t� f��fa�o�� -
W. F . .. JOHN BAR N E S  CO. 

EBIabIIahed 187t. 
1 999 .RUBY ST. ROCkFORD ILL. 

The Perfection Wrench 
Newest,. wrench on tbe market. Best " aII

roond " tool ever made. All IItpel-lI'1'eat 
. IItrenph. Instantly adjusted. Easily and 

quickly operated. Inimense time. temper and 
trouble B&ver. lndt.peneabl .. to automo
bllist.. . After nsing the .. Perfection " once, 
��t:��r �.:i�% any other make wrench. 

THE PERFECTION WRENCH CO. 
Bos 426, Port Chest81'. N. Y. 

SPECIAL TO AUTOMOBIUSTS :-
Bosh Magneto Plugs only ,L26 each. Guaranteed In 

every respeCl1;. We sell automobUe .upplles cheaPer 
than'aIlY supply house ln the United States. We b!lJ' ln 
quantities &rid sell by mall only ; we have over 10,000 
customers. We Bell anything from an automobIle to an 
011 cdn . Bend for our weekly bargain sheet ; It will 
Interest you and save 1'011 money. 

CONSUMERS A UTO SUPPL Y CO. 
1�lI.1�4 Wabash Avenne, Chl_o, III .. 

J'pectatiles"nd 
Eyeglasses ::�ullywhere""lamp. 

Portable, 1OO-oancUe power _d 
cr�_���hl� �� No odor. dirt, ,,_8" or .mao't". Znl7 lamp ......... tod. Coota Ie pe weet. A4lBli'1'8 WllDD 

JmlB1'1I'1I1I1I1I. 
The lEST LIGHT CO. 

Owaor. of OrJclDal 
Patents. \, 

8'1 •• 11h St.,caa_O. 

TOOlS I IDOls I TOOls I 
We keep all ll:inda. Send your nlllDe 
on a postal and get our S8-page Booklet 

Montgomery '" Co., 109 Fulton St., New York City 

WE Ll DRILLI.a 
-

Machines 
Over 70 slzell and styles, for drllliug either deep or 

_Uow wBllB In any kind of ooil or rock. Monnted 
on wbeelB or on sUls. With engines or horse powera. 
Strong, .Imple and durable. Any mechanio can 
operate them 8&8ny. Send for catalOC. .WILLIAMS BROS .. Ithaca, ft. Y. 

SPARK COILS 
TheIr ConstrucUon Simply Explained 

Scientific Ame.-Ican Su pplemen t  
. 1 6 0  describes the making o f  a l�fuoh spark 4>il and condenser. �n:a::.vp�h�7�6.-For parties who make " Yan· 

Inquiry No. S7�S.-Wanted the addre •• of The 
Frear Novelty Co. 

Inql,lJn
. 

'c. No. SS3�.-Wanted addresBell of hlah
grade � weavers, preferably In New \' ork. 

Inquil'li"'l!Jo. 8833.-Wanted to boy a peanut shell. 

Turblue, gaseous fluid. O. Wedekind . . . . . . . . .  897,008 Twine cutter, J. De young . • . . . . . . . . . . . . . . . •  897,275 . Tying appliance, J. Smith . . . . . . . . . . . . . . . . . .  897,795 

Scientific A me.-Ican S u pplement ." I 4. tells you how to make a coU for gas'lIJjgine ignition. 
SCientific American Supplement 1 .22 explatnR fullY the construction of a ;lump·spark coll and condenser for gas.engine 

Ing ni&chtne. 
�:g��£�;;g���l:�m

m:'�'!':u:�tlll for InqUt.,. No. 8834.-Wanted to bny a 2.hors8-
power ga,otlne eugine for spray wagon working on 

Inquiry N o. S736.-For manufacturers of machln. 
�g,,�r

an
� 

b�::Ches. aloo machinery for making 

Inquiry No. S,.37.-)i'or manufacturers of macblnery for maJdng tooth-brushes. shavlna brushes, gal. 
vanlzed water buckets, locks, nlb8 amd holders. 
C&!�u���. S73S.-For p a r t i e s  manufacturing 

Inquiry No. S742.-For manufacturers of water 
.tUl, also of thermo,," ortei' tubing. ' 

Inquiry No. S74.6.-For dealer8 ln paper and cardboard m&lttng machines. 
Inquiry No. �74.S.-Wanted to boy polished or lac

quered bra88 ln sheets 29 gauge, qwn:ter hard In temper. 
Inquiry 1110. S749.-lt'or malters of verY large 

springs, used for rnnning machinery. . 
Inqnlry No. S,.1J1.-For manufacturers of b_ 

tea, deuen and table lpoona tor sliver platlnjr. . '  

hilly IIl'011WL . 
Inquirj1io. 8831J.-Wanted to buy toothpick ma

chinery. m!c�I!!�:��36.-Wanted to buy decorticating 

Inquiry No. 8837.-Wanted to buy folding UID. 
breli&8. 

Inqlllry No. SS3S.-Wanted to buy metaJllc tar
get8 slmUar to clay birds used In .hot-gnu shooting. 

m��8:'�ry 1 .. 0. 8839.-Wanted to boy cheap anto-

Inqlllry No. 8840.- ·Wanted to buy portable hydro-
carbon p..-nre lamps. . ..J.r��tt':""'.M8.-

wanted to boy lonch coonter 

Inqlllry No. sM�.-Wanted to bny annealed 1'1&88. 
Inqlllry No. SS43.-Wanted to boy C1aarette malt· 

Ing machine . 
In •• lry No. S844.-Wanted to buy lnbtand .. 

Type casting aud compoSing machlue, R .. C. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,81\8 T
T

)"peWrl
rl

tlng machine, B. A. Brooks . . . . . . . . .  897,2611 )"peW tlng machlue, A. F. Decker . . . • . . . . .  897,272 Typewriting machine; 0. ' H. Shepard . . . . . . . .  897,:108 Typewriting machine, W. F. Hplmond . . . . . . . 897,366 Typewriting machine, G. F. Stillman . . . . . . . . 897,425 Typewriting machine, E; B. Hess . . . . . • . . . . .  897.1\33 Valve, automatic, A. J. Greellaway . . . . . . . . . .  897,285 Valve, automatic, M. L. Grove . . . . . . . . . . . . . . 897, 61 7 Valve, feed and aulck release. J. A. Hicks . . 897 741 Valve, filter, J. R. & O. P. Eltreth . . . . . . . . .  897:606 Valve gear, A. J. Pocock . • . . . . . . . • . . . . . . • . .  897, 654 Valve mechanism, engine, . A. Good . . . . . . . . . .  897,736 Valve mechaulsm for fluid motors, A. Becht. 897,574 Vehicle runnlug gesr, W. H. Chapin . . . . • . • •  897.270 Vehicle suPpOrt, monotrack, R. Scher! . . . . ' . .  897,558 Vehicles, a"paratus for dlscharglug packages 
V 

:f"m movlug, J. Rowbotham . . . . • • . . . . . .  897,412 en ng machine, S. M. 'Stroock . . •  ; . .  . .  . .  . . . 897,801 �:fIel'
b 
'Yi::r' D. O. Blake . . . . • • . . • . . . . • . • .  897,1117 

WaShln: m':.�f.;..� · ·  c;::.,etianleal; · 'm;'�ement 897,853. 
for, W. H. Voss . . . . . . . . . . . . . . . . . . . . . . . . 897 432 Wa.hlull machilles, water moter for, Wagner ' 
.. Strnad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,433 

igmtlnn. . 
So,Ientlfic American Supplement I I 24 ' describes the construction of a 6-lnch 

spark coil, 
Selentlfijll American lII upplement 1 08 '7  gives a full account of the. making of 

an alternatinAr current coil giving a Mnch 
spark. . 

Scientific American Su pplement 1 & 2 '7  describes a '-inch spark coU· and con
denser. 

Sclentlfie American . Supplement 1 402 gives data for the coll8truction of coils 
of a defioite length of spark. 

The above·mentIoned set of seven papers 
Will be suppUed for 10 cents. . 

Any sing-Je copy will be mailed for 10 cts. 
MVNN III COMPANY. PW,liahers 

361 Broa4way New York 
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" Oruatus et Bonitaa .. 

MEN'S HATS 
Fall styles in distinctive 

Shapes for ncgllg� 
semi-dress and 
formal wear 
Z8z Broadwa), 

z80 FHtb. ,AV. S6'1 .FUtlJ Av. 

o stermo or 

The 
Ostermoor 
Mattress 

Absolutely the most sleep-giving 
mattress in the world. Also the 
cheapest-for it lasts a lifetime 
with comfort to the end. 

Our 144-Page Book Sent Free 
with 8amples of tiekillg. The Ilame ot our 
OCJtermoor dealer Dear you goes with book. 
Where we have no dealer. we seJJ by mail-
rti:::Z:�O�i-m��!n��:r '\;��n�e::i ����:�!,,�o�::�·lg�"t8rt:od." 
Ostemoor a Co., ZJ7 EII,aIIef' St. , New York 
Canada:Alaska Feather& Down Co. Ltd. Montreal 

• • • • • • • • • • • • • • • 

HOME MADE DYNAMOS. - SCIEN-
TIINC AMERICAN SUPPLEMENTS 1 6 1  and 600 oontaln 
:!��lt�t ':�l.

c
IU�� f�mct;:n'1� B�""w��,��� 

York City, and all newsdealers_ 

Waste waters · containing cyan Ids and 8ulfo
cyanlds trom polson, freeing, P. Gold-
berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897,735 

Water motor, Ii'. Breitenstein . . . . • . . . . . . . . .  o .  897,346 
Water supply tank, automatic, C .  E. Bath-

rick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897,338 
Water tube boller, L. L. Summers . . . , . . . . . .  897,322 
Waxes, paraffins, solders, et� . ,  -.heater for 

applying and melting, �'. A. Reilley . . . .  897,782 
Waxing device, laundry iron, C. B. & A.  L. 

W'eatherhead . . . . . . . . . . . . . . . . . . . . . . . . . .  897,804 
Weighing machine, automatic, C.  D. Scott . .  897 .855 
Welt-beating macbine, W. B. Keighley . . . . . 897,626 
Wheel. See Trolley wheel. 
Wheels on axles, means for securing, D. 

Balli! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897,444 
Whlmetree. A. O. Heimsness . . . . . . . . . . . . . . .  897,740 
Windmill frame, L. W. Noyes . . . . . . . . . . . . . .  897,390 
Window, B. A_ Warlick . . . . . . . . . . . . . . . . . . . .  897,435 
Window, S. U. Barr . . . . . . . . . . . . .  , . . . . . . . . . .  897,703 
Window cleaner, G.  C, Dwight . . . . . . . . . . . . . . 897,605 
Window tastener, A, G. Howland . . . . . . . . . . .  897,623 
Window tront cobstructlon, F. M. Jackson . . 897,372 
Work, device for the support of, F. Wol-

fensberger . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  897,808 
Wrench, F. D. Bodey . _ . .  _ ,  . . . , . . . . . . . . . . . . .  897, 266 
Wrench, V, Carlson . . . . . . . . . . . . . . . . . . . . . . . . 897,584 
Wrench, J. Minett . . . . . . . . . . . . . . . . . . . . . . . . . .  897,640 
Wrench, H. R. & R, J • .  Munce . . . . . . . . . . . . . . 897,767 

DESIGNR 
Ash receiver and stand, C,  Nelson • • • • • • • • • . _ 39,482 
Automobile horn, L. Rubes . . . . . . . . . . . . . . . . . . . 39,485 
Bottle, D. W. Bagby . . . . . . , . . . . . . . . . . . . . . . . .  39,476 
Bottle, P. O. E. Friedrich . • . . . . . . . • . • . . . . . . .  39,477 
Bottle, J, J. Greene . . . . . . . . . _ . . . . . . . . . . . , . . .  39,478 
Bottle, P. W. Schofield . . ; . . . . . . . . . . .  , . . . . . . .  39,479 
Bottle, G. B .  Van Wye . . . . . . . . . . . , . . . . . . . . . .  39,480 

����\ie�,
a8�'f;ro�s, p �r

Al!r;'�:l ' ��ticl��: . 'l;��k 39,481 

tor, H.  J. Herbert . • . . . • . . . . . .  , . 39. 473 to 39,475 
Carpet, F. A. Haas . . . . . . . .  _ _  . . . . . . . . . . . . . . . . 39,497 
Curtain, lace, W. Hardy . . . . . . . . . . . . . . 39,494., 39,495 
Curtain, open work , W·. M. Maser . . . . . . . . . . . .  39,4911 
Display stand . H. W. Flshel . . . . . . . . . . . . . . . . . 39,483 
Lamp, P. Krastln . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,484 
Lunch board, lap, L. Van Putten . . . . . . . . . . . .  39,490 
Motorcycle horn, L, Rubes . . .  , . . . . . . . . . . . . . . .  39.486 
Note sheet, shorthand, W. J. Guy . . . . . . . . . . . .  39.492 
Ruching, A. Boehm . . . ; . . . . . . . . . . . . . . . . . . . . . .  39,498 
Sideboard, O. Hebestrelt . . . . . . . . . . . . . . . . . . . . . 39,491 
Spoon, bonbon, W. W. Brown . . . . . . . . . .  , . . . . .  39.468 
Spoon, tork, or similar article, J. Clulee . . . . . . 39,469 
Spoons, forks. or similar articles, handle tor. 

W .  C.  Codman . . . . . . . . . . . . . . . . . . . . . . . . . . . 39,470 
Spoons, torks, or similar articles, handle tor, 

G. P. !ttlg . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . 39,471 
Spoons or similar articles, handle for, J. E. 

Straker, Jr . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . .  39,472 
Type, font of, S. C. Gaunt . . . . . . . . . . . . . . . . . . 39,4911 
Vehicle body, R. Huff . . .. . . . . . . . . . . . . . . . . . . . 39,488 
Vendlug machine caSing. A. Stewart , . ,  . . . . . .  39,487 
Water heater, W. J. Finn . . . . .  , . . . . . . . . . . . . . .  3J, 489 

TRADE MARKS. 
Alterative, J. A. Seltz . . . . . . . . . . . . . . . . . . . . . .  , 70,451 
AntiseptiC preparation tor the skin, Sharp & 

Dohme . . . . .  , . . , . . . .  , . . . . . . . . . . . . . . . . . . . 70,452 
Axes, 'Warren Axe and Tool Co . . . . . . . . . . . . . .  70,454 
Belting, hose, and packing, Corbett-Taylor 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . 70,425 
Bookcases and filing cabinets, sectional. 

Montgomery Lumber Co . . . . . . . . . . . . . . . . . . 70,434 
Books, printed, System Co , . . . . . . . . . . . . . .  , . . . 70,443 
Boots and shoes, leather, H .  B. Reed & Co . , .  70,469 
Boots and shoes, leather. Regal Shoe Co . . . . . , 70,470 
Boots, shoes, and sUppers, leather, Paul 

Brothers . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  70,468 
Bottles and �ars, certain, G. P. Altenberg . . .  70,444 
Bread, G, E. Rentz . . . . . . . . . . . . . . . . . . . . . . . . . .  70,437 
Brushes, shuvlng. Gillette Satety Razor Co . . .  70.428 
Cement, Portland, Alpha Portland Cement Co. 70,422 
Cement, Portland, J. & A, Pavln de Latarge . 70,432 
Chains, Diamond Chain and Manutacturlng 

Co. . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . , 70,445 
Cleaning an d  polishing composition, abrasive, 

G, W. Sample . . . . . . . .  , . . . . . . . . . . . . . . . . .  70,438 
Combs, ladles' ornamented, Austin-W'alker Co. 70,457 
Detergent compound, Imperial Car Cleaner 

Co. . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . , , . , . , . .  70,431 
Horns tor talking machines, Shelp & Vande-

grift . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  70,472 
Hose, linen, Charles Niedneor's Sons Co . . . . . . .  70,424 
Knit goods; certain, John F. Brooks Co . •  

70.463, 70,464 
Laces, shoe and corset. Narrow Frabrlc Co . . .  70,466 
Lacings, shoe, Forde & Nott . . . . . . . . . .  70,461, 70,462 
Lanterns, certain, Simmons Hardware Co . . . . . 70,440 

ALL THB NEWS OF Mayonnaise dressing, preparation tor, G. w_ 
MOTION PICTURES Musf.,,:rl�st����nt.;: pit·rt.; '�';d' .�pplie,j: 'ce'r: 

70,442 

Lecture and song slides evel7" taln, J. Bellak's Sons . . . . . . . . . . . . . . . . . . . . 70,459 
week In ttle leading journal of · Oil In capsules, castor, Grape Capsule Co . ,  . .. 70,447 
the trade- I Overcoats. men' s, M. & W. Naumburg &: Co. 70,467 

I Paper articles, certain, Dennison Manutactur-Best Medium for AdVertiser. s I. ng Co. , . . . .. . .. . . . . . . . . . . . .  , . . . . ... . . . . 70,426 
IOc per oopy, 12 per year. �:��r

Pe:���Pi:8' p��:�·
cY:p!:a�� ��'o�kiey : : :  +g:!� 

MOVINO PICTURE WORLD �����.::::s, �!mln�n�UP��!t;(r .����; . 'c';�ta'Ij,: 70,453 125 E. Z3d st., New York City I· Acker, Merrall & Condit Co . . . . . . . . . . . . . .  70, 456 
Remedy tor diseases of the stomach or AUTOMOBILES (new), hiwh wrnde, can be . bowels, M. Feleli!teln . . . . . . . . . . . . . . . . . . . .  70,446 

bougbt from U8 positively ctleaper thau manufalJturers' Rubber boots and shoes, Roberts, Johnson & 
Prices We buy tor spot cash ' wonderful what ready I Rand Shoe Co . . . . . . . . . . . .  , . . . . . . . . . . . . .  , 70 ,471 - , Sash and hair-bow sets and hair-bow spts, money will do. We apply and carry out the same argu- Smith & Kautmann . . . . . . , . . . . . . . .  70,473, 70.4'4 ment relative to second-hand ,cars. You cannot alJord Saws, Henry Disston & Sons . . . . . . . . , . ,  . . . . . .  70;449 to overlook our oll'ers. Send for llBt_ Ale.() ask for our Saws, jewelers' ,  Hammel, Rlglander & Co . . . , 70,448-
new 1000page catalog number 129 on suppl>es. You will  Shirt., dress and negligee, C. M. Flora . . . . . . .  70, 4110 be agreeably surprised with tbe figures and certai nl y Soaps M P Blnklev . . . 70 423 eatlsfied with the ,zo(,de. For reductions In tbe price of Sorgh�m ' moia sses and' '�o'rn' '8Y�UP " ���'p�ti�d ' 
¥::'.;:�=� 'l1:����ffe"'c':.:;��':."Y 'i:r�::r.

e
d�':,'}�� ot, Schnull & Co . . . . . . .  " . . . .  . ' . . . . . . . . . . .  70, 439 

new and second band ainomobtles in the world, 1599 Spelling blanks, J. C. Blair Co , . . . . . . . . . . . . . .  70,433 
Broadway, New ¥ork ;  l332 Michigan Ave ..  Chle&gO, m_ l .surgICal apparatus, certain, Dragerwerk, 0 

Helnr. u. Bernh. Drager . . . . . . .  , . ,  . . .  , . . .  70.4-7 , Suspenders, �armpnt supporters, gartt'rR, Bud 
arm elastics, American Narrow Fabric Co. 70,458 

Syrup, maple, St. Paul Syrup Reflnlng Co . , . •  70,441 
Thread and yarn, John V. Farwell Co . . . . . . ; .  70,465 
Tooth paste, W, A . Wood . . . . . . . . . . . . . . . . . . . .  70,455 
Valves. LunkenhE>lmer Co . . . . . . . . . . . . . .  ' "  . .. .  70,450 
VphlclE> whE>els and gears, MunciE> Wheel and 

_� I Jobbing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70.4:t5 
:t't...- Whisky, str,!lght bourbon, A. J. Henseler . . . , .  70,430 
inp bab- I bi_. For LABELS. 7Oou Jlow 

I !E��.:!..h "
C
O���lt�: .

t
,
o." . .  �I��.I� . . ��� . .  ����' . . �.O.l����� 14,339 

*-tl .. .tab. . "Goltrflne, "  tor a medicinal preparation, 
IWID .roB I'I1II11 CU'.lLOQ. nadJ to .hip. Goltrene Co. . . . . . . .  , . . ... . . . . . . . . . . . . . .  : 14,337 

D "Keepudry, "  for rain coats. L. G. Titus . . . . .  14,340 �OlT ENOINE WORKS, "Raven Rocks Straight Bourbon Whiskey . "  . ���������l�832�JcIfe��I'IIOII��A�n�., �DeIro��lt�, ��� , ��;ar."����� . .  ������ . .  ,;����y
: , .

J
: . .  ����� 14,334 

_ "Richmond Fancy Patent Flour, "  tor wheat 
1I0ur. City Mms Co . . . . . . . . . . . . . . . . . . . . . .  14, 336 

TRADe MAlik. 
DESIGNS 

COPYRIGHTS 4c. 
Anyone sending a sketch and description 0ay 

Quickly ascertain our, opinion fr$e whether an Iilventlon 18 probabl:rpatentabl� Communlea. 
ttonutrllJtl,.contldentlal. HANDBoOK on Patenta 
eent free. Oldest agency for 88CI1r1ng patent&. 

Patents taken through Munn ... CO • ..-Iva � notice, without charge, In the . . 
SdtntifiC Jlmtrlcan. 

A bandllOmel1 1lluatratect weekly. LarIIeIt etr. 
onlatlon of any acientiDc journal. TerDl .. � e 

ru;NfrCciri��'::�:NewYnik 
Bnnab � _ .. a. WublllltOlloJl.� 

, "'Royal Stewart, " for cigars, American Litho-I graphic Co. .. . . . . . . . . . . . . . . . . ..... . . . . .. 14,331 
� "School Artgum, "  for a cleaning compoSition, 

A. Sommer . . . . . . . . . . . . . . . . , . . . .. . . . . . . .  14,338 
"Stone Plovf>r, " for cigars, Hansfeld & Huen-

nekens Cigar Co . . . . . . . . . . .  , . . . . . . . . . . . . . . 14,3.�2 
"Tobacco Fino�, "  for ch�ars. Schmidt & Co . . .  14,333 
"Wall Street Bourbon Whiskey . "  tor straight 

bourbon whisky, J. Wandstra t .  . . • . . . . . . .  14,335 

PRINTS. 
"French Auto Oils , "  tor _ lubricating 011,  Mar-

shall 011 Co. , . . . . . . . . . .  , . . . . . . .  " . . . . . . . .  2,328 
"No. 72. ABtrolo�lcal Fate Cards , "  for play-

Inl!' cards. UnltE>d States Playing Card Co . . 2,329 
" The Bennett Company 's Line of Pianos," tor 

pianos, W·. M. Robinson , . ,  . . .  _ . •  _ • • . • . • . •  2,330 

A printed copy of the specification and drawing 
of any patent in the toregolng list, or any patent 
In print .Issued since 1863, will be turnished trom 
this omce for 10 cents, provided the name and 
number of the patent de81red and the date be 
!'iven. Address Munn '" Co. , 361 Broadway, New 
York. . . 

Canadian patent. may now be obtained by the In
ventors for any ot the Inventions named In the fore
going Illlt. For tenos . and further partlcula ... 
.dd ..... Mun .. Co., set Broadw8T, New York. 

. , 

• WESTERN ELECrRIC co. 
AWTHOR N E  WORKS 

��?(:O"EFtl N0 150 ACR ES 

_J 

Western. Electric Motors will give satisfaction because they are backed by 
30 years of electric motor building experience-30 years of devotion to sound 
business policies-30 years of untjring efforts at improvement. 

• 30 YEARS OF SUCCESS 
$230,000,000 WORTH OF BUSINESS DURI N G  THE LAST FIVE YEARS. 

These figures prove to you, 
'
better than anything else we could say, that 

Western Electric M otors must be good. 
RemeIllber, anything that requires power can be operated better and more 

economically by Western Electric Motors than by any other method. 
We have an instructive booklet entitled " Electric Motor Drive " that wiD 

be gladly sent you on request. Write TO-DAY. 

. . STERN ELEGTRIC 
263 S. Cl i nton Street CO .. IIiII\a..v 

467 Wes' Street 
Dept. 663, Chicago . . 1IiIII� • Dept. 6 63, New York 

LET  U S  B E  YO U R  FACTORY 
S TA M P ", G S .  M O D E L S .  E X P E R T  W O R K  

1 . .  1 .  C . L U B I  ll A 4  1 1 1 ' 1  A "" U ... ·!· \ 't P I ' (� ('0,�. ; t )  f l n m U l lI1I ... t., ( 1 (· \ ( l l I n ll .  H. 

lI!lOj�MIJ:I@4:t Corliss Enl[ine�, Brewers ' and Bottlers' Machinery. THE · VIL'l'ER 
M FG, CO" 899 Clinton St .. Milwaukee, WI •• 

MODELS .t; EX PE R I M E N TA L ' W OR K .  
Inventions developed. Special Machinery. E. V. BAILUKD, 24 Frankfort Street, New York. 

RUBBER Expert Manufacturers Fme Jobbing Work 
PAnEK, STEARNS i CO.. 228.229 Soalb Stnet. New York 

E L EC T R I C  G O O  D S.-BIIl Cat. 3 cts. Want Agents- Ohio 1!l.Iootric Works. Cleveland, O. 
H O E FT at. .  C O M PA N Y  DIe Hake .... lIIachllll.to and lIIachinery BulJdero 120 Michigan- St., Chicago, U. S. A. Lim. �1111 �peclal MachlnerYi Dies, Tools, Models, Metal Specialties, nventions perfected. .�... Indiana and lI'rankllu. Streets, Cbleqo, U. S • .A.. 

MODELS .-: EXPER I M ENTAL WOR K GearB;Dle •• Toof •• Novelties manufact'(f. M . P. SCH E L L ,  1759 Union Street, 8an·Franclsco 

E lect r ic  Dynamos and  Motors 
Send fot' Catalogue .No. 45 

KESTER ELECTRIC CO. 
T ene Haute, Ind., V. S. A, 

DRYING MACH INES�;=���� 
�� Chemical ·Analyses 

Industrial products examined and working 
formulas provided, processes Improved, ooun· 

181 and expert evldence_ Assay of· ores. alloyS, water 
and foels, etc .. etc. Inventors assisted; Instruction. 
Established 1882. Monadnock Laboratory, Chicago. 

DIE M O D E L S  S P E C I A L  
W O R K  T O O L S  M A C H I N E R Y  

I f III l d �  I I I nl l' !  I I  \\ , \ I I I  ' 11 , 1 1,.>'  t r  
' \ 1. ( 4 ) :\: \ 1. , 1 \ \1 1 " 1 " 4 . " ' H I I 1 4 1 1 : 1 t \\ U I : h>·  

I ;) :� . I :-) H  "" .  ,l dh r " " 1 1  "" t'l l l .  4 I I h l ll! 4 1 .  I I I  

DO' YO U WA N T  COO D � 
I N FOR MATION CHEAP '� 

Write to us and we will refer you to a SCIENTIFIC AMERICAN SufPLEMENT that wi11 give you the very data you nee< L 
SCI1tNTIFIC AMERICAN SUPPLEMENT articles are written 

by men who stand foremost in modern science and industry_ 
Each SCIE!,)TIFIC AMERICAN SUPPLEMENT costs only I O  

cents. But the information i t  contains may save you 
hundreds of dollars_ 

Write for a catalogue of SUPPLEMeNT articles. It costs 
nothing. 

Act on this suggestion ! 

M U N N  &. CO M PA N Y  
36 1 B roadway, New V"ork 
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1t: t'1.�NU�AtTURE.WO.U�DED AND 
'SPECIAC RUBBER�GOODS OF, EVERY 
DESCRIP..TION�iA.ND·CAN)URNI5H 
ANY SP.E.CIAL\JRUBBER ARTICLE . 

1.Q YOURSATI5FACTIONJ . 

COLD GALVANIZING 
IltlPORTANT PATENT DECISION 

An Important decitnon bas just been rendered by Judge Cross of tbe Circuit court of tbe Unltect States, District of New Jersey, -in favor of the Hanson & Van Winkle 
�;;a 'l!bi�a'i,��r¥il.�·a�ii agamst the · Un i t  ed  S t a t  e s Electro·Gal-
B��:��r:n, c���an{lorYc� for a new process at electro-gn. lvanizing. 

IN EQUITY ON FINAL HEARING 

'l'be Hanson & Van Winkle Co. took up tbls flllbt single handed Burne six years ago. and bave conducted it at great expense. feel l1lg confident of final succe�s. rrhis seems a particu larly opportune time to call the 
��;:��i�� ��e ��r��g:?o�n;�r���gb i�b:a�:l��i�i WaO� Winkle Company bas brougbt this art and to tbe fact that their salts and processes have now been authori
tatively declared to b e  free and clear of infringement 
on tbis patent. whicb had heretofore been asserted to 
be all-controlling. \V batever Jnay be !l!4aic1 of its validity as against others. 8S against the saltB 
and processes of this company toe patent Is of no 
effect. 
pa'i:�. 1 1;8 t��sf!R��S��f tthe�r He���or�B�i�r ��:!na�� &oe�: 
r:r��:�iti��;�ut�i:��i ��n�e�rioi�S��h at1e1�c:in��0!�� mechanical devices in order to show prospective users tbe advantage of their metbods. 

DECARBON I ZER 
chemically removes carbon from cylinders. piston rings and valves. 

INCREASES PO WER 20 PER CENT 
VolatilIzes carbon, in which form it passes out th.rn exhaust. Injury to Illetal 
f��£?tY::��� In!r:.D!�I���t���� 8ct�

a
6� Write t,o..day for particulars. 

General Accumulator &. Battery Co 
128 Second Street, Mil wau kee. 'V I�. 

GO.ERZ 
B I NOCU LAR 

"PAGOR" 
The smallest and newest PRISM GLASS 

made. Has not its Equal. Possesses extraordinary 
sharpness and clearness. 

Descriptive catalogue sent on request. 

C. P. GOERZ AMERICAN OPTICAL CO. 
S2 Union Square. E . •  New York 

AV O I D  

SAN FRANCISCO, CAL. 
703 Claus Spreckels Building 

M I C R O B E S  

��ing I nd ividual 
Drinking OUPS 
Collapsible; made of aluminum ; 
your monogram on lop; beautiful deslsn. Weighs onl¥ an ouuce. Folds up, goes in neat moroccO case, earned in pocket like matChbox. Just. th., 

th ing tor tra,'elers, eam!lers. and all who have need of a 
2rr�1 i�Pa. ���t �:�P�dh���O.�S�llLo��� �: 

The Cushman 
The 

"MOTOR OF MERIT" 

Honestly Built 
Honestly Sold 
2, 4 , 8 , 1 4  H.P. 

They are l11ade for 
the l11an who wants 
the best. 

CUSHMAN MOTO R COMPANY 
2026 N. St • •  Lincoln. Neb .. V. S. A. 

Scientific AInerican 

- .. - - ... � -. ... -
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- - -- -... .. _-
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A Stevens Man Can Wait 
for bis �bot witb a satisfact.ion of knowing that when 
�tri��s�� t�e sg��td,�I)t1n�e����e �bse;�'e ���;e��rr'lg:J� anced and beC1lUfle they shoot accurar,ely. Stevens rifles and pistols hold the world's target. records. 

Ask 7IS abo,,! l ite S1'E VENS Venti-Bloc System of 
Dntlble Gun ManuflLct1V,.e. 

Every Illall should read Dan Reard'!1!4 "Guns and Gunning." Lt cells all about woodcraft. habits of g-ame birds, campin,z, hints on equipment • .  cooking, etc. Beautifully illustrated by Belmore H. Browne . .  Sent prepaid on receipt ot price : 20 cents paper cover; 30 cents cloth cover. 
. 1 60-Page Catalogue Free 

an�I��r! C:f�r�r�;, ����!\�
e
f' y��l

l
�;;n��I���!fn i����:��:

i
S�v�:l�

h
l?:�� 

:HIlIS from your home dt>!lier, we ship direct, express prepaid, on receipt 
of cat:dogue prices. 

J. STEVENS: ARMS &. TOOL COMPANY 

--------_ .. _.- .� 
-::---... .. ����-. f""Q-... ·O·'· O .... a·t It Writes 

It Adds 
I t Subtracts 

You cannot do these three things 

mechanically on any other machine 

The Remington Typewriter 
With Wahl Adding and Subtracting Attachment 
represents the complete and perfeet union of the WrItIng machine 

and the adding machine. It  completes the circle ; finishes the labor 

saving; leaves nothing more for mechanical ingenuity to contrive in 

the field of billing, order and general accounting work. 

The Wahl Adding and Subtraeting Attachment bears our 

guarantee and is made for the Remington Typewriter exclusively. 

Illustrated descriptive bo.oklet sent on request. 

Remi ngton Typewriter Company (Incorporated) 

New York and Everywhere 

How to Build a 5 H.-P. 
. Oas Engine at Home 

In SCIENTIFIC AMERICAN SUPPLEMENTS 
r641 and 1642, E. F. Lake describes simply 
and thoroughly 'how a' five horse power 
gas engine can be built at home. Com· 
plete working drawiugs are published, 
wi thO exact dilnensions of each pa rt. Price 
by mail for the two SUppleJ11ents, 20 cents. 

Order from your 
newsdealer or froul .M U N N  & :COM PANY 

I �=======� Publ ishers 
36 1 Broadw�y, New York 

LV'KI� 
T APES AND RULES 

ARE THE BEST. 
I!'or sale everywbere. Send for Catalog No. 16. 
LV F K I N  R U L E  C O. 

Saginaw, Mich . •  U. S. A. 
New York and London. 

ECONOMICALLY USE 
Eitum,inous, Anthracite, lAg_ 
nite, Peat Charcoal or Col,e. 
4.0 .to 700 H, p. unit',forMill, 
Mine or Electric Plant •• 

Satisfactory plants in all parts of • 
North America. Catalog No'. 22 gives = 
fact�; ask �or it. Horizontal Gasoline 
Engines; sIzes,' 3 to 30 H. P. Built ' 

, 

right; run right. Buy from the builders direct and 
save money. � 5 years of success in every Engine. 

Weber Gas Engi"",e
'
Oompany, 

E_ 423 KANSAS CITY, MO 

HALF 
PRICE 

TO ' Cleao -up- Surplus' Stock 
Semi Annual 

C L E A R I N G  S A L E  
OF 

Automobile Supplies 
and Accessories 

. Send tor t'lyer No. 21 ' 
NEUSTADT AUTOMOBILE « SUPPLY CO. 

3932 Olive Street St. Louis. Mo. 

Every 
10 ft. is stamped with the 

SEPTEM BER 1 2, 1908. 

Transmit More Power 
You want to utilize all the power ' your dynamos or engines genel> ate, therefore you can't be too particular about the belting you use. A poor belL wastes power and Boon gi ves out. A �ood belt 

sames power enough to pay for itself a dozen times over in a short time, That is why YOll oUl!ht to insis.t t bat your belting be Jl cli.LlIce Guaranteed Leatber Belting which runs true, does not stretch nor require frequent repairs, but keeps all 
i�n;t���� ntb:I�W�it�l 

RELIANCE trade-mark 

your m Rcb  i n ery, 
makes it run better, 
longer, wi.th l ess  wear on bel\rings, 

less 8trl\in on pul
leys aDd shaft. 
ings- all this 
in addition to 
the DAILY, 

n o u u. I. Y  
SAVING or l'O\fEIl. which insures. higbest effici· ency. We can't tell 811 a b o u  L the superiority of · Reliance b e l  t s  here, but write for our In[�resting bOOk 

���]���lfyO��'i�:��;�r���s.; our !Sea Lion, Imperial, 
Sterling and DYllamo brands-all 
eqllally s.s good for specific pUr)ru:e!'. 
Tell us wh:'lt you waut a bell. to do, 
we will advise what is the best to buy 

mnCAGO BEI� T 1 N G  (:0. 
24 8. Green Street. C UICAGO 

New Orleans, Philadelphia, 
Portland, Ore. 

ORREcr 
SrROPPINfi 

Torrey 
Strops 

and how to use them. 
A. Torrey Strop eo.ts 60t!1. to ,2.Gb 

and your money baeltlf bot .atb8ed. Sent, post paid, if not at dealer •• 
Torrey's OIlo£dge Uressing 

keeps any strop soft and 
pliable. 15c. or sent by 
mail upon receipt of price. 

Torrey razors are the 
finest razors made. 

J. R. TORREY .. CO. 
"oraNter . ..... 

1332 .JefrersoD A.nnue, . 
Detroit, Blieh. 

UNIVERSAL 

Bench Drill 
1'his Drill embOdies many unique features �eJdom found in band tools of any description. It can ·be set to drill at any au,:rle from vel·tical to borizontal. I'ull descript,iun in catalog whiciJ is sent free. 

GOODELL .. PltA'l'T CO .. C';l"'cnfield, �lo.8 •• 

GOES LIKE SIXTY $60 SF;LlS U K  [ SIXTY 
SELLS FOR SIXTY 

I LSON 

Don't Blame the Engine 
if .yon don" get full power. Perhaps the 
t rouble is. in the ignition current. To IJe aLs,)-

; lutely sure of. 9. str"ul;", sure ('urfent, use the 
lrubler-Unyt(tn 8lorn..:-c Unltery. 
Stroll)!. rlm.able, porl:tble, ('O'IlP3Ct. 1\-Ta.le 
in the same factory as the f:nnous Apple 
BaLter), Char)!cr, :m iJ,:"nit.ion dynamo riJ,:"ht 
on your nuto. bo!lt. or en"ine, For cODlI)lete 
inforU1atiull aUj}ul either device, write 
TilE DA \'TON J:U:<;TIW'AI .. !!1f'{L CO. 9!i1 St. (;Illi r St., Unylun, Ohio 

•'VBRI(4TlSSw':: 
. I ANYlHINfi 5�:ml 115- :;11 S. C LI NTO N ST. 

(;.H. BfSLV8CQ fm��t,f.U� 




