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AMMONIA,

The wholesale price of concentrated liquid ammonia
has recently advanced from 54 cents a pound to 9
cents, and at this writing it is extrewmely difficult to get
enough to supply the demand even at that price. The
immediate cause of this great advance in price is due
to the unexpectedly large orders from the manufac-
turers of artificial ice which have been received dur-
ing the last few weeks.

The ammonia which is used in ice making is obtain-
ed from what is known as gas liquor, and is produced
in the process of carbonization of coal in gas manu-
facturing. At this season of the year only about 40 per
cent of the amount of gas liquor is to be had which is
available in the winter season, owing to the decreased
consuluption of gas in sumier. The laws of several
States require gas companies to remove the ammonia
frow their produect, as it greatly improves its quality,
but it has only been within recent years that the
element thus obtained has been utilized for the pro-
duction of refined ammonia, which is now in such great
demand that manufacturers find thewmselves totally un
able to supply it. Still another cause exists for the
scarcity of ammonia, and that is the changing of a
large number of companies from the carbonization of
coal in the production of illuminating gas to the
wmaking of what is known as water gas. In the latter
process no ammoniacal liquor is produced, and thus a
productive source of supply of the raw mmaterial for the
mwanufacture of concentrated amnmonia has been en-
tirely cut off.

Very ingenious machinery is used in extracting the
ammoniacal liquor from the gas, and the former is
then disposed of to chemical companies, who subject
it to a special course of treatment to prepare it for
general use.

Sulphate of ammonia is produced by the carboniza-
tion of bone and animal matter, but this product is
generally employed as a fertilizer. Aqua ammonia
has been made from the salt, but not to any great ex-
tent, and it so happens that the supply of the sulphate
is short, even in foreign lands, where manufacturers
have vainly attempted to supply themselves with the
much coveted articlee Ammonia, also familiarly
known as hartshorn, is said to be one of the few sub-
stances known to the chemistry of the ancients, being
referred to by Pliny under the name of vehement
odor, which he evolved by mixing limme with nitrum or
what was probably sal ammoniac. Thename ammonia
was given in ancient times because of the fact that sal
ammoniac was originally obtained by heating camel’s
dung in Libya near the tewmple of Jupiter Ammon.

Ice manufacturers say that some other source of sup-
ply must be found for crude ammonia, as the demand
from the producers of artificial ice will greatly increase.
1t is said that ammonia can be obtained in large quan-
tities from shale, which is a kind of slate found in
Pennsylvania, specitnens of which are sometimes
found mixed with coal. It is claimed, however, by
those who are usually depended upon to supply con-
centrated ammonia, that with a winter supply of gas
they will have little difficulty in meeting the demand,
which is wholly phenomenal at this tiiue, owing to the
large number of ice-making machines which have re-
cently been set up.

O
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A SUMMER SCHOOL OF BIOLOGY.

On Monday, July 7, the summer school of biology
connected with the Brooklyn Institute will hold its
opening session at Cold Spring Harbor, L. I. Mr.
Eugene G. Blackford, president of the New York State
Fish Cowmmission, and Mr. Fred. Mather, the well
known fish culturist, have co-operated with the gen-
tlemen of the Brooklyn Institute in organizing this
school for biological research, which is about to be in-
augurated under wost favorable auspices.

Cold Spring Harbor is on the north shore of Long
Island, thirty-two miles from New York, and has many
features which are specially favorable for the student
in natural history. The building which will be used
as a laboratory is located at the head of the harbor or
bay, which is particularly rich in marine life. In the
immediate vicinity of the laboratory are a series of
ponds, which are fed by inexhaustible springs, which
also abound in forms of fresh water life.

The surrounding countryis high and rolling, hav-
ing abundant forest glens and small streams, which
abound in attractive subjects for the student. The
laboratory will be abundantly supplied with fresh
water from springs in the immediate vicinity, which
are used during the hatching season by the commis-
sioners in propagating fish, and salt water will be ob-
tained from the harbor near by, from which it will be
pumped into a tank or reservoir.

There have been provided several row boats, a sail
boat, and a steam launch, together with nets, hooks,
and dredges for use in collecting and dredging. The
steamer Fish Hawk, belonging to the United States
Fish Cowmission, will spend the entire summer in
Long Island Sound pursuing a series of investigations
regarding the depredations of the star fish among the
oyster beds and in other work, and the gentlemen
composing the school of biology are to inake several

—

© 1890 SCIENTIFIC AMERICAN, INC.

extended excursions on this vessel, when they will have
the benefit of the dredging and other operations.

The following announcement is made regarding the
course of study : ** Students who pursue the general
course of instruction during the summer and who have
time for extra work will be given the facilities neces-
sary to enable them to carry on courses of special in-
vestigation ; while those students who have already
gained the knowledge and experience which is provid-
ed by the general course will be permitted to give their
entire time to special work. No special courses will be
laid down in advance, but each studeut will be at lib-
erty to arrange with the director of the laboratory for
such a course as may be practicable. A general course
will be open to eachstudent at the laboratory, and will
be under the direction of Dr. Bashford, Dean of the
College of the City of New York, who is the director of
the laboratory.”

There will be an expert photographer provided, an
expert in photomiecrography, an artist for making
drawings, and an expert in coloring drawings and
photographs. The laboratory will be provided with
compound microscopes, two Baker microtomes, a
Minot microtome, photowmicrographic apparatus, a
general photographic outfit, together with other appli-
ances and instruments. 'I'he sessions of the school will
continue for eight weeks. The lecturers who have
been announced, with their subjects, are as follows:
Dr. William: G. Farlow, Harvard University, who will
speak on ‘* Alga;” Dr. Williamn K. Brooks, Johns Hop-
kins University, whose subject will be ‘* Molluska ;”
Prof. H. W. Conn, Wesleyan University, ‘ Bacteri-
ology ;" Prof. William Stratford, College of City of
New York, ‘ Photomicrograph ;” Col. Nicholas Pike,
Brooklyn Institute, ‘" Herpetology ;” Dr. Nathamiel L.
Britton, Columbia College, ‘‘Systematic Botany ;”
Prof. John B. Smith, Brooklyn Institute, ¢ Coleop-
tera ;" Dr. Bashford, Dean College City of New York,
‘Cowparative Zoology;” Dr. Byron D. Halstead,
Rutgers College, ‘‘ Fungi ;” Prof. Franklin W. Hooper,
Brooklyn Institute, ** Comparative Osteology ;” Prof.
John Mickleborough, ‘‘Crustacea;” Dr. Geo. T.
Kemp, Hoagland Laboratory, ‘Comparative Physi-
ology ;” Dr. H. Hensoldt, Columbia College, ‘** Echino-
derms ;” "Mr. Ludwig Riederer, Brooklyn Institute,
lecturer and dewmonstrator on the cutting of micro-
scopic sections of tissues ; Mr. John Ketchum, Brook-
lyn Institute, lecturer and dewonstrator on the photo-
wmicrography of fresh tissues.

Professor Albert R. Leeds, of the Stevens Institute,
and four assistants will carry on a series of investi-
gations into the causes of the diseases of fresh water
fishes, and also as to the origin of the odors arising
from standing water. There is every indication that
the courses of the new summer school of biology will
be marked by earnest and conscientious work, and
that valuable contributions will be made to the store
of scientific knowledge.

THE CHICAGO WORLD’S FAIR,

A splendid site chosen. The long contest in respect
to the site for the great exhibition has been definitely
settled. On the 2d inst. the World’s Fair National
Commission formally accepted the joint site, consist-
ing of the lake front and Jackson Park, as the loca-
tion for the Columbian exposition, by a vote of 78 to
11. This is an admirable location for the fair, gives
general satisfaction, and assures the success of the
grand undertaking.

—_— 4 —
Raised Figzures on Soft Woeod.

Ordinary moulding and stammped work and the papier
wache and pressed sawdust embossed work have been
on the market for a long time, and but few people
mistake them now for hand work. Basswood can be
compressed to a very large extent, and will swell out
again to its original proportions upon being steawmed.
This property is utilized in the following manuner. A
piece of the wood is subjected to great pressure under
a die or stamp. This stamp presses down parts of the
soft wood, in a more or less elaborate pattern, lower
than the rest of the surface. This process can be
quickly performed, and the piece of wood is then
passed to a planing machine, which in a twinkling
planes down the surface of the wood just even with
the top of the compressed pattern. The piece is then
taken over to the steammer, where the warm, damp
vapor soon swells the compressed parts back to their
original size. Thus a handsome raised pattern is pro-
duced on the planed surface of the wood, which can
hardly be distinguished from genuine hand-carved
work.

i
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A NEW method of obtaining stained glass is done by
a process of printing. The design is embossed on an
iron plate, on which a luicp of hot glass ig rolled until
it takes the form of the plate on which the pattern is
cast. The sunken lines are then filled with enamel
and the whole plate is fired. This process obviously
does away with the use of leads, is rapid in its execu-
tion, and has the additional advantage that the design
may be repeated as often as it may be required.
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A Large Girder.

The Keystone Bridge Co. has just completed a girder
for the new City Hall of San Francisco which is the
largest ever made in the United States, so far as the
members of the firm know. It is 105 feet long, and
weighs 70 tons. A contract for two girders was given
to the company last November, and they have been
working on it ever since. 1'he materials for the second
one are now being prepared. The girders are intended
for the ground floor of the building.

The great problem now is to transport it to the Pa-
cific coast. The Chicago & Northwestern and Union
Pacific roads have undertaken the job. The long
monster recently was lying on three of the largest
freight cars obtainable on the Allegheny tracks. Mr.
E. H. Utley, the freight agent for Carnegie, Phipps &
Co., stated that it was necessary to put in additional
trusses to distribute the weight evenly onthe three cars.
Asthe cars are constructed, the weight of the girder fell
on the centers, and the cars would hardly stand the
strain. Mr. Utley thinks that the way it is placed in
the cars will allow it to go around the curves all right.
The usual plan for shipping girders is to carry them in
pieces and have the plates riveted together at the place
of destination. The company was afraid they didn’t
have the facilities on the Pacific coast to do the rivet-
ing The second one will not be built until they see
whether or not it can be transported. The average
car in the West will carry about 15 tons, and Mr. Utley
says that should anything happen to either of the three
cars the road would have some trouble to replace them.
—Pittsburg Dispatch.

Why Thunder Storms Affect Milk,

Duripg electrical disturbances it seems that cream
and milk are put into a condition to sour easily. The
probable cause of this, the editor of the Cultivator
(Albany) explains as follows: The effect of an electri-
cal discharge is to decowpose a portion of the atmo-
sphere, by which ozone is produced. This substance
has peculiar properties from its intense activity as an
oxide of oxygen, and its action is often believed to be,
and may be, the cause of the souring of milk, beer, and
fresh wine during what are known as thunder storms.
The ozone is diffused through the air, and is.believed
to be the cause of the strong acid odor which prevails
after the storm is passed. No doubt if the milk is sub-
merged in water, and access of air is prevented, no re-
sult of the kind need be apprehended ; and as the more
milk is exposed to the air the more it will be affected
by the ozone, the milk in open shallow pans will be
acidified more readily than thatin deep pails, although
these may be open. In our long experience, however,
the writer adds, we have never had apny milk affected
in this way, either in shallow pans or deep pails, and
are of opinion that the heat of the air preceding thun-
der storws is more directly the agent in the souring of
the milk than the ozone that may exist in the air after
the storm is passed. Carefulness to waintain a proper
temperature, by closing dairy houses and cellars against
the outer atmosphere, will be a means of safety.

¢
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The Inhabitants of Cheese.

Mr. Adametz has just made some wicroscopic re-
searches upon the microscopic organisms that inhabit
cheese. From an examination of Emmenthal, a soft
variety of Gruyere cheese, he has obtained the follow-
ing results : In each gramme of the cheese, when fresh,
from 90.000 to 140,000 microbes are found. This num-
ber increases with time. Thus, a cheese 71 days old
contains 800,000 bacteria per gramme. The population
of a soft cheese 25 days old and much deuser than the
preceding is 1.200,000, and that of a cheese 45 days old
is 2,000,000 microbes per gramme. But the population
of a cheese is not everywhere distributed the same in
it. The center is but moderately inhabited with re-
spect to the exterior portion. The population of a soft
cheese, near the periphery, is from 38,600,000 to 5.600,000
microbes. According to the mean of these two figures,
there are as many living organisms in 360 grammes of
such a cheese as there are people upon the earth.—La
Nature.

A Waterproot Whitewash.

Resenschek, of Munich, mixes together the powder
from three parts of silicious rock (quartz), three parts
of broken marble and sandstone, also two parts of
burned porcelain clay, with two parts of freshly slaked
lime, still warm.
forws a silicate if often wetted, and becomes, after a
time, almost like stone. The four constituents, mixed
together, give the ground color, to which any pigwent
that can be used with lime is added. It isapplied quite
thickly to the wall or other surface, let dry one day,
and the next day frequently covered with water, which
makes it waterproof. This wash can be cleansed with
water without losing any of its color ; on the contrary,
each time it gets harder, sothat it can even be brushed,
while its porosity makes it look soft. The wash, or
calcimine, can be used for ordinary purposes, as well as
for the finest painting. A so-called fresco surface can
be prepared with it in the dry way.

|

TRADE MARK DECISIONS.
U. S, Circuit Court--Northern District of Illinois,

SINGER MANUFACTURING COMPANY ¢s. JUNE
MANUFACTURING COMPANY.

Blodgett, J.

That the patentee, Singer, and his successors, have
manufactured sewing machines publicly known as
“Singer Sewing Machines,” and the name ‘ Singer”
has come to identify the special kinds of machines
made by them, does not, after the expiration of the
patent, give them the exclusive right to the use of
the term ‘‘Singer” as applied to sewing machines.

After the expiration of the patent the public may
manufacture machines having the same form of con-
struction, and even ornamentation, used by the pat-
entee.

A trade mark consisting of an oval plate attached
to the machine, stamped in the center with a shuttle
and two crossed needles, whose threads form an *8S,”
and around the edge with the words *‘ Singer Sewing
Machine Co..” and a wreath of leaves, is not, in the ab-
sence of a right to the plate itself as a trade mark, in-
fringed by a similar plate with the words ** Improved
Singer” in the border and the monogram ‘‘J. M. Co.”
in the center.

A manufacturer has the right to buy old machines
of another make, and to repair, repaint, and sell them
again without removing the trade mark put on them
by their manufacturer.

The Nitrifying Process and Its Specific Ferment.*

The process of nitrification has been practically
studied for centuries, but it was first in the year 1878
that it was shown by Schloesing and Muntz to be de-
pendent upon the presence of certain minute forws of
life, or micro-organisms, or, in other words, to be a
fermentation change.

The authors have been engaged during the last three
yearsin endeavoring to isolate the nitrifying organism,
and the present memoir gives in detail an account of
the numerous experiments which were made in this
direction.

Nitrification, having been in the first instance in-
duced in a particular amwmoniacal solution by means of
a small quantity of garden soil, was carried on through
twenty-four generations, a minute quantity on the
point of a sterilized needle being introduced from one
nitrifying solution to the other. From several of these
generations gelatin plates were poured, and the result-
ing colonies inoculated into identical ammoniacal solu-
tions, to see if nitrification would ensue ; but although
these experiments were repeated wmany times, on no
occasion were they successful.

It appeared, therefore, that the nitrifying organism
either refused to grow in gelatin or that the authors
had failed to find it, or that, growing in gelatin, it re-
fused to mnitrify after being passed through this
wediuwm.

Experiments were, therefore, commmenced to endeavor
to isolate the organism by the dilution method. For
this purpose a number of series of dilutions were made
by the addition, to sterilized distilled water, of a very
small quantity of an ammoniacal solution which had
nitrified. It was hoped that the attenuation would be
so perfect that ultimately the nitrifying organism alone
would be introduced.

After a very large number of experiments had been
made in this direction, the authors at length succeeded
in obtaining an attenuation consisting of about ;454550
of the original nitrifying solution employed, which not
only nitrified, but on inoculation into gelatin peptone
refused to grow, and was seen under the microscope to
consist of numerous characteristic bacilli hardly longer
than broad, which may be described as bacillo-coceci.

These results are the more striking, for, in the case
of the two other bottles similarly diluted, one had not
nitrified, but, on inoculation into gelatin peptone, pro-
duced a growth already on the second day, while the
remaining bottle not only produced a growth, but had
also nitrified, thus clearly showing that the number of
organisms had been reduced to two, ¢. e., one which
nitrified and did not grow in gelatin and another
which had nothing to do with nitrification, but which
grew in gelatin. In the case where nitrification took
place and a growth also appeared in the gelatin tube,
it was obvious that both the nitrifying and non-nitri-
fying organisins were present. Theseinoculation tests,
together with the microscopical appearances, were

In this way a wash is made which | confirined by repeated experiments, with invariably

the sawme results.

It is, however, very remarkable that, although this
bacillo-coccus obstinately refuses to grow in gelatin
when inoculated from these dilute media. yet in broth
it produces a very characteristic growth, which al-
though slow in comuwencing, often requiring three
weeks before it makes its appearance, is very luxu-
riant.

The authors have, moreover, been successful in in-
ducing nitrification in aminoniacal solutionsinoculated

* Abstract of a paper read before the Royal Society, March 13, 1890. By
Percy F. Frankland, Ph.D., B.Sc. (Lond.), A.R.S.M., etc., Professor of
Chemistry in University College, Dundee, and Grace C. Frankland.
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from such broth cultivations, the extent ot which has
been quantitatively deternined.

Although microscopically its form differs slightly
when grown in broth and the ammoniacal solution re-
spectively, yet its identity was established beyond
question by its returning to its characteristic bacillo-
eoceus form when grown again in the ammoniacal
solution.

The authors have also been able to induce its tardy
growth in gelatin peptoune by passing it first through
broth cultivations.

The paper is accompanied by carefully executed
drawings of the nitrifying organism when grown in the
various wmedia employed.

Relative Costs of Transmission of Power.

The tollowing cowparisons of cost of transmission
of power by various wmethods appeared in the Revue
Universelle des Mines : .

1. Comparative cost on 10 horse power transmitted
1,093 yards : By cables, 1'77 per effective horse power
per hour ; by electricity, 2:21 ; by hydraulies, 290 ; by
compressed air, 2'98.

2. Comparative cost on 50 horse power transmitted
1,093 yards: By cables, 1'35 per effective horse power
per hour ; by hydraulics, 1'87; by electricity, 2:07; by
cowpressed air, 2°29.

3. Comparative cost on 10 effective horse power trans-
mitted 5,465 yards: By electricity, 264 per effective
horse power per hour; by compressed air, 4'66; by
cables, 4'69 ; by hydraulics, 5°29.

4. Comparative cost on 50 effective horse power traus-
mitted 5,465 yards: By electricity, 2:37 per effective
horse power per hour ; by cables, 2'65; by compressed
air, 2'99 ; by hydraulies, 3°02.

Steam was the prime mover used ineach of the
above instances, and it appears that for long distances
electricity takes the lead in economy over all other
systems. It has also a great advantage in the facility
with which the power may be subdivided, and there
appears to be no doubt that, in future coal mining, elec-
tricity will be much used for coal cutting, tunneling,

hauling, pumping, ete., as well as for lighting.
—_— - ——————————————

Elevator Sickmness.

The elevator in wmodern big buildings has only one
drawback—the sickness it causes wheun the car is sud-
denly stopped. To people of a delicate constitution
this sickness is often such a serious matter that to them
the elevator is a dangerous blessing. This sickness,
says a contemporary, can beavolded by observing siw-
ple physical laws. Eievator sickness is caused by the
same law that throws a person to the ground when he
gets off a moving car in the wrong way. Thestoppage
of the elevator car brings a dizziness to the head and
sometimes a nausea at the stomach. The internal
organs seem to want to rise into the throat. All this
cowmes from the fact that aii parts of the body are not
stopped at the same momwment of time. The feet being-
next to the car floor stop with the car, while other por-
tions of the body continue moving. If the body as a
whole can be arrested at the same time with the feet,
there will be no sickness. This can be done by placing
the head and shoulders against the car frame. Then
there will be no sickness, and, according to the Scien-
tific Press, it is a sure preventive.

—_——r———p 4 —————————————
A Powerful Objective.

Dr. Van Heurck announces in the Journal de Micro-
graphie that Zeiss, working from the formula of Pro-
fessor Abbe, has succeeded in producing a 0’1 inch
‘*apochromatic” objective with an aperture of 163,
and so constructed that under suitable conditions the
whole of this aperture can be utilized. The author
states that with this objective he has resolved the
entire frustule of Amphipleura pellucida, not merely
into lines, but into pearls as distinct as he has ever
seen on Pleurosigina angulatum. Repeated measure-
wents show these pearls to be arranged in lines sepa-
rated longitudinally by gy part of a millimeter, while
the transverse striations are separated by the z¢55 of a
willimeter (about 0°00001 and 0°000014 inch respect-
ively). Three of the new glasses have been made at a
cost of $2,000 each.— Microscopical Journal.

—-

Manufacture of Filtering DMaterial,

The process consists essentially in reducing ferric
oxide by heating it in contact with gaseous fuel. Small
pieces of iron ore, preferably hewmatite, are packed into
a retort heated externally, preferably by producer gas.
When the charge is at a cherry red heat, gaseous fuel
is admitted into the retort and brought into thorough
contact with the ore. At theend of four or five hours,
if the exit zas be inflammable, the process is finished
and the charge raked out and allowed to cool. Ordi-
nary coal gas or other gaseous fuel may be used in-
stead of producer gas. The retorts may be oscillated,
rocked, raked, ete., by machinery. The wmagnetic
oxide so produced is available for filtering water, sew-
age, sugar sirups, aleobolic liquors, ete.

——

17,550,216 was the population of old Spain in 1887—
the last census, now made known. It shows increase
at the rate of half of one per cent per year.

P
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AN IMPROVED FRUIT PICKING STAND.

This device, patented by Mr. Jesse C. Greenlow, of
Pepperwood, Cal., is preferably made with a triangular
base to allow it to be supported on three wheels and
more readily moved in and out among the trees.

The

GREENLOW’S FRUIT PICKING STAND,

middle beam of the base frame is adapted to be
engaged by the forked lower end of a vertical post,
held in place by braces from the corners bearing under
an offset on the post, the braces being removable to
permit of conveniently taking down and

Scientific Qmerican,

spring, secured at its lower end to the inner edge of
the jamb. The elevator car has a bar attached to its
front at one side, and extending from top to bottom of
the car, the ends of the bar being beveled, and the bar
extending a sufficient distance from the face of the car
to contact with the bow portion of the springand com-
press it when the car is passing a floor. When the car
is out of contact with the spring, the lateh drops by
gravity into engagement with the door keeper, forcing
the rack bar outward ; but when the bar at the side of
the car, as the latter ascends or descends, contacts
with the spring, the latter is compressed to move the
rack bar and raise the latch.

-

AN IMITATION BASEBALL GAME.

The illustration shows a plan view of a game board
laid out to represent a baseball field, with depressions
in every portion marked to represent the averag: char-
acter of * the play ” which would be made with a ball
struck to reach any one of the depressions, and means
whereby chance shots can be made with a marble to
attain similar results. It is a patented invention of
Mr. John -W. Maxey, of Austin, Texas. The game
board is so hinged upon a base plate that it inay be
set at a slight adjusted inclination toward the player,
and at each side of the field is a way or gutter, in the
lower end of which is a spring-pressed plunger. The
depressions or recesses in the board are of sufficient
depth to retain a ball or marble employed in playing
the game, and in addition to the recesses, a number of
baffle pins are arranged indiscriminately upon the
board. The side ways or gutters do not extend entire-
ly across the upper end of the board, butlead to an

<
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the log and its free end hooked to a staple on the inner
side of the frame. The turning of the ecrank then

winds the rope on the longitudinal shaft until the log
isrolled up the skids to its place of rest on the cross

To unioad the log, the bracket is

pieces of the frame.

KUNTZ & ESCHENBRENER’S LOG LOADING MACHINE.

moved along the frame to bring it in line with the un-
loading rope attached to the longitudinal shaft, when
this rope is passed over the pulleys and attached to the
log, the upper pulley swinging downupon itsarm when

the latter is struck by the log as it is moved

setting up the post. A triangular platform
is held to slide vertically on the post, the
platform having an upwardly extending
sleeve which fits the post, and has bearings
for a shaft carrying a gear wheel meshing in
a rack on oneside of the post, as shown in
Fig. 2. This shaft has a crank arm by
which it is operated by one standing on the
platform, and a ratchet wheel on the shaft
is adapted to be engaged by a pawl ful-
crumed on the sleeve and connected by a
chain with a treadle. On one side of the
base is a short ladder, to facilitate reach-
ing the platforn when it is in its lowest
position, the operator then raising the plat-
form by means of the crank arm and its con-
nected gear and rack, The pawl and ratchet
hold the platform in position when the de-
sired height has been reached, the pawl
being disengaged by pressing on the treadle
when it is desired to change the position of
the platform or lower it to the offset. The
several parts can be readily disconnected
for convenience of transportation or storage.

AN IMPROVED SAFETY LATCH FOR
ELEVATOR DOORS.
The illustration shows a device whereby
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by turning the crank, which then winds the
unloading rope upon the longitudinal shaft.

L aa

A NEW PLATING DYNAMO.

In electro-metailurgy thousands of dyna-
mos are now used where only batteries were
employed a few years ago. The advantages
are greatly in favor of the dynamo. Al-
though the first cost in the case of the
dynamo appears to be considerable, it is
found by experience that the dynamo effects
an important saving, so great in fact as to
warrant the statement that in running a
50 gallon solntion, for example, for the first
year, including cost of dynawmo, power, and
everything necessary to the use of such solu-
tion, a saving of 33 per cent is effected by
the use of the dynamo. We illustrate a
very efficient dynamo which is extensively
used in electro-plating in all its branches
and in electro-typing. It is known as the
American Giant Dynamo Electric Machine,
and is made by the Zucker & Levett Chem-
ical Co., of No. 40 Murray Street, New
York.

- 22
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=z This machine is compact and self-con-
tained. Itis provided with means for regu-

an elevator car, in ascending or descending,
upon reaching a floor, will automatically
unbolt the shaft door, and when it leaves
the floor, if the door is closed, it will be automati-
cally locked. It is a patented invention of Mr. John
Johnston, of No. 316 East Fifty-ninth Street, New
York City. The door of tbe shaft is provided with
a keeper, and on the inner face of the door jamb is a
strap within which the inner end of a latch is eccen-
trically pivoted, this latch having a head adapted to
engage with the keeper of the door, as shown in the
small view, while its inner or pivotal end is somewhat
circular, and has below the fulerum, on its inner side,
a_ series of teeth. These teeth are adapted to mesh
with teeth in the upper edge of a sliding rack bar,
against the inner extremity of which bears a bowed

JOHNSTON’S SAFETY LATCH FOR ELEVATOR DOORS.

MAXCY’S BASEBALL GAME,

angular rubber-faced block, 26, which serves as a back
stop, which throws the ball back upon the field at
different angles, and to various points, according to
the manner in which the ball is propelled against it by
the plungers. Outside of the field proper, above the
curves of the ways or gutters, are apertures to receive
flags representing the players of the games, and below
the board are arranged counters with numbered disks,
whereby the count of a game may be kept by innings
for ten innings. The farther down the ball travels the
greater is the credit, as will be seen from the naming
of the several recesses.

AN IMPROVED LOG LOADING MACHINE.

The illustration represents a device by which logs
may be quickly, easily, and safely loaded upon a vehi-
cle, or rolled to the saw in a mill yard. It has been
patented by Messrs. Joseph W. Kuntz and Charles
A. Eschenbrener, of Republic, Ohio. A rectangular
frame is mounted upon suitable supports of a vehicle,
the frame having cross pieces upon which the logs
may rest, and a longitudinal shaft is journaled in the
frame, having a gear wheel near one end meshing with
a gear wheel on a short shaft, to which is attached a
crank arm. Attached to the longitudinal shaft are
bindingz ropes or chains for securing the log in position,
and near its center are attached a loading and an un-
loading rope or chain. A bracket is inovablyattached to
the frame by clasps, and a grooved pulley is pivoted in
its lower end, while a similar pulley is pivoted in the
upper end of an arm attached to the bracket in such
way that the arm may be tipped down out of the way
of the log. When a log is to be rolled upon the frame,
skids are placed at the side, and the loading chain or
rope is carried up over the frame and over the two
pulleys of the bracket, the chain being passed around

o
@

© 1890 SCIENTIFIC AMERICAN, INC.

lating the current to adapt it to the work
to be done. Several sizes are made, rang-
ing from that of a dvnamo operated by foot
and capable of supplying a current for a 50 gallon
nickel solution to that required for a 15,000 gallon silver
solution and running eight horse power when run to
its full capacity.

THE “AMERICAN GIANT” ELECTRO-PLATING DYNAMO
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AN IMPROVED HEADER BRAKE.
This is a device patented by Messrs. Charles N.
Hincheliff and Horace E. Hall, of Spangle, Washing-
ton, to control the main driving shaft. A wooden disk

is secured to the main spuror gear wheel, and a spring
strap is arranged for connection with the header frame,
a cord or chain being connected to the strap, the cord
passing about a sheave and being secured to a pivotal-
ly mounted lever.

By throwing the lever the strap is
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HINCHCLIFF & HALL'S HEADER BRAKE.
brought to bear upon the peripheral face of the disk,
and the momentum of the driving shaft will be
checked.

-

AN IMPROVED STONE POLISHING MACHINE,

The illustration represents a machine for polishing
granite or other stone, or for finishing or dressing the
surfaces of other material, which has been patented by
Mr. Willis A. Lane, of Barre, Vt. The mwachine is sub-
stantially built of iron throughout, and hangs on the
bozxes to the back shaft, which is supported by two
brackets that can be bolted to any convenient place,
leaving the back shaft to run free and enabling the
machine to work over a large surface. The bottom
bracket is made so that the machine can be
plumbed in a few minutes, and thus readily made
at all times to give an even pressure on all parts
of the surface of the stone. The machine can be
set up to work around the whole circle, so that
several beds of stone can be set under the sawme
machine at the sametime. A mechanical arrange-
ment attached to a screw provides for raising and
lowering the machine by power, from the place
where the workman stands, by means of a lever,
without stopping the machine. Another attach-
ment provides for raising and lowering the ma-
chine by hand. It is claimed that this is the only
machine yet mnade by which this raising and low-
ering can be effected with such facility. The
machine has steel-rimmed pulleys and steel shaft-
ing, with change of speed on front shaft, which is
independent of the pulleys, and can be raised and
lowered without raising the pulleys. The boxes
are so made that they can be replaced at small ex-
pense when worn out, and the machine altogether
is designed to be a most substantial, efficient, and
time-saving mechanical construction. It issaid to
be already in use by some of the largest granite
dealers in New England and the Middle States.

Peach Gum.

W. E. Stone, of Perdue University, Lafayette,
Ind., gives, in a recent number of the American
Chemical Journal, the results of his examina-
tion upon the carbohydrates of peach gum. He
says:

The gummy substance secreted from the tissues
of the peach tree contains those bodies which by hydro-
lysis yield arabinose and galactose. The occurrence
of these bodies together under these circumstancesis the
more noteworthy from the fact that arabinose and gal-
actose represent two distinct classes of carbohydrates,
the true glucoses and the pentaglucoses,and are not usu-

DOYLE’S GRAVITY HOIST

ally found in such intinate connection with each other.
The gum arabic is, I believe, the only other instance
where such occurrence has been recognized, and in no
previous case has the isolation and recognition of both
these carbohydrates from a single howmogeneous sub-
stance been accomplished.

@O
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AN IMPROVED DENTAL TOOL.
The illustration represents another view of the
‘“dental elevators™ or ‘ stump ex-
tractors” patented by Mr. Daniel
Siddall, of The Dalles, Oregon, and
recently noticed in these columns.
The shank of the elevator, shown
on the left, has a laterally extend-
ing end, one side of which is flat
and the other side oval and convex,
the outside edge having serrated
teeth to engage the root of the
tooth to be extracted and raise it
entirely free from the gum, orsuffi-
ciently for it to be extracted by the
forceps. The instruments are made
rights and lefts, that the operator
may choose one which will bring
the proper bearing surface next the gum of the patient.
In the elevator shown at the right the end pieces, in-
stead of being rectangular, are fan shaped, and have
a curved edge, so that the broad part of the edge or a
corner of it nay be brought in contact with the root.
- — —tr—
AN IMPROVED GRAVITY HOIST.

The invention herewith illustrated is designed to
utilize the force of gravity in raising filled buckets
from the bottom of a pit or shaft. It has been patent-
ed by Mr. William J. C. Doyle, of Aspen, Col. In the
main frame of the machine a shaft is mounted at right
angles to the line of two inclined tracks or ways, and
on this shaft is a large sheave, about which and over
a guide sheave is passed a cable, whose ends are con-

<

THE “GRANITE CITY” POLISHING MACHINE.

nected to car trucks on the inclined tracks. The
upper end of the shaft carries a sinall gear that en-
gages a larger gear mounted on a horizontal shaft ex-
tending over the pit or shaft from which it is desired
to hoist material. On the latter shaft, and directly
over the pit, is a sheave supporting a bucket-carrying
cable with a bucket oneach end. The
large sheaves are preferably about

ranged a brake mechanism.

will

thus continuously carried on.

faces of the sheaves.
B & &

1b. oil amber, 1 oz. tinct. henna.
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four feet in diameter, one of the gears
then being one foot and the other two
feet in diameter, although these pro-
portions may be varied, while in con-
nection with one of the shafts is ar-
In ope-
ration, as the raised bucket is dumped
into the car at its side, and the brake
mechanism is released, the filled car
move down the track and the
empty bucket descend in the pit, and
in so doing will draw up the other
empty car and a filled bucket from the
bottom of the shaft, the hoisting being
To pre-
vent slipping of the cables they are
provided with stops adapted to be re-
ceived in depressions in the peripheral

FURNITURE polish.—1 1b. olive oil, 1

AN IMPROVED MAIL POUCH CATCHER.
A device capable of attachment to any mail car, and
designed to certainly catch and securely hold a pouch
until the latter is released by the mail clerk or other

i |
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HATLESTAD’S MAIL POUCH CATCHER.

person in the car, is shown in the cut, and has been
patented by Mr. John A. Hatlestad, of Moss Point,
Miss. A series of horizontal bars, curved for a portion
of their length, are counected by an intermediate and
a rear vertical bar, the latter extending above and
below, and its extremities being utilized to hinge
the device in a car door. The outer ends of the
horizontal bars each have an eve, and the lower
one is flattened in its curved portion. An outer
gripping arm consists of another series of curved
bars, united at their inner ends by a vertical bar
held to turn in the eyes at the ends of the other
bars. Upon the upper end of this pivotal bar is
a ratchet wheel, the teeth of which are engaged
by a spring-pressed pawl, as shown in Fig. 2, the
ratchet wheel being free to turn as the gripping
arm is thrown outward to receive and clamp the
wail, but preventing it from opening when closed
until the pawl is detached from the ratchet by the
clerk in the car. At or near the center of the up-
right of the gripping arn is secured a plate, which
extends midway diagonally across the front of the
gripping arm when the latter is open, but passes
between the bars as the arm is closed. In opera-
tion, as the car advances, the mail pouch strikes
this plate, forcing it to the rear, and thus swings
the gripping arm in upon the body around the
pouch. Should the force of the blow be very great,
the body of the deviece will be forced to a contact
with an elastie strip, secured upon the door jamb
in its rear, when the rebound is likely to throw
the device, without the assistance of the clerk,
into the car, although, upon one of the bars of the
body, at its inner end, is a handle to enable the
mail clerk to readily draw in the device when de-
sired. There is an angular beveled stop block on
the lower end of the pivot rod of the gripping arm,
fitting in a recess in the lower bar, to hold the grip-
ping arm in proper position until the pouch strikes the
diagonally extending plate.

-
s
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AN IMPROVED AUTOMATIC REGULATOR.
The device represented in the accompanying illus-
tration, patented by Mr. John Kilshaw, is especially

KILSHAW'S AUTOMATIC REGULATOR.
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designed for automatically shutting off gas steam, or a
liquid used in heating or lighting, or in driving ma-
chinery. An expansion tube, A, of brass, copper or
other suitable metal, is secured at one end to a bracket
permanently fixed in the immediate neighborhood of
the device on which it is to be used, which is in this
case the under side of the top plate of a gas stove, and
the other end of the tube is pivotally connected with
a lever fulerumed on an inner bracket. The opposite
end of this lever is pivotally connected with the inner
end of another expansion tube, B, the latter being piv-
otally connected at its front end with a lever, C, hav-
ing on its outer end a lug adapted to engage one of the
teeth on the under side of a weighted arm, D. This arm
is pivotally connected with a vertical lever on the lower
end of which is a shoulder supporting a weighted lever
secured on the stem of a valve held in the supply pipe
by which gas or fuel is furnished to the burner. When

the burner islighted, the latter lever is swung upward
and placed at rest on the shoulder, as shown in the
illustration, but when the burner is extinguished, ac-
cidentally or otherwise, the expansion tubes contract,

Fig. 1.-FORMING PLASTER OBJECTS.

causing the lever, C, to exert an outward pull on the
arm, D, whereby the shoulder on the lower end of the
vertical lever is withdrawn from under the weighted
lever on the stem of the valve, allowing the latter to
drop and cut off the supply of as or other fuel. For
further information inrelation tothis invention address

O
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Abridgments of Industrial Liberty.

That the members of a particular profession should |

have laws passed in their special interest, and should
be empowered to decide who may and who may not
enter into competition with then, is, we think, a viola-
tion at once of justice and of liberty. The worst of
these things is that a public motive is always alleged
for what is in the main, if not exclusively, the outcome
of private greed or jealousy. It would scarcely be too
much to say that the most offensive forms of trade-
unionism are found in connection with the so-called
learned professions. Time was when it was supposed
that the state had to look after the spiritual health of
individuals ; and for that purpose to prescribe their
theological beliefs and religious observances. That
helief has for the most part been exploded in the mod-
ern world, but its place has been taken by the notion
that the state is responsible for the intellectual health
of its members ; and in lieu of the statechurch we have
state schools. As regards the physical health of the
community, the general method is to legalize one or
two—possibly quite conflicting—schools of medicine,
and to empower them to rule out, and if necessary to
prosecute and punish, all others. Nobody, broadly
speaking, seems to believe that, in the absence of all
legislation of this character, people could in any ade-
quate manner preserve their health or protect them-
selves against gross imposture. We believe it—believe
it most heartily; and we believe that the science of
medicine would advance far more rapidly, and that, on
the whole, the public health would be far better, if
every man were left perfectly free to employ any one
he chose to attend him in sickness. At present every
licensed practitioner feels himself authorized to call
every unlicensed practitioner a quack. We should
prefer a system under which, to a quickened public
intelligence in questions of health and disease, the
quack should stand revealed by his quackery. How
much of real quackery is now concealed by the license
to practice it might distress a confiding public to
know.—Popnlar Science Monthly.
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Why Crabs and Lobsters Become Red when Boiled.

The «hell of the crab and lobster owes its bluish-gray
color to the superposition of two pigments or coloring
matters, which have been isolated—a red pigment and
a blue one.

As long as these two pigments exist simultaneously,
the crustaceans remain gray. But the blue pigment is
very fugitive, and sometimes, under the influence of a
disease, it is destroyed, and crabs are found with por-
tions of their shell more or less reddish. When the
crustaceans are immersed in boiling water, the blue
pigment is entirely destroyed, and the red pigment,
which is very stable, appears alone in all its brilliancy.
—La Science en Famille.

HOME MADE ORNAMENTS,

It is sometimes convenient toform objects of circular
section from plaster of Paris. This is a very simple
operation, requiring only very simple tools and appa-
ratus. An iron rod, bent at one end to form a crank,
and carrying a conical wooden roller, two notehed bars
of wood for supporting the iron rod, and a pattern
made from a thin piece of hard wood, comprise the
outfit for mnaking these articles. The rod is held in its
bearings in the bars by pins inserted obliquely in holes
in the wood, so as to project over the rod. The pat-
tern is cut so that its edge is a profile of one side of the
article to be made. The wood should be made thin on
the working edge. The patterns may be made to ad-
vantage of metal backed by wood.

The conical wooden roller should be flattened on
three or four sides to prevent the plaster from turning
around on it. The roller is oiled or smeared over with
grease, and a batter of plaster of Paris is prepared by
mixing the dry plaster with water to the consistency
of cream. As soon as the plaster begins to set it is ap-
plied plenteously to the roller, and while the rod is
turned by means of the crank,
the pattern is moved forward
toward the rod, and the surplus
plaster is removed by the pat-
tern, which acts as a scraper.
Any deficiencies are supplied by
a new application of the batter.
When the object is of the 1ight
size and form, the pattern is re-
moved and cleaned, and again
applied to the object, the latter
having been brushed over freely
with water. This gives the fin-
ishing touch.

The principal difficulty in mak-
ing wooden imitations of pottery
lies in the liability of wood to a
change of form by shrinking or by the absorption of
moisture. This can be avoided, however, by selecting
very dry wood to begin with, and allowing it to fur-
ther season after being turned or otherwise shaped.

Although a great variety of articles may be success-

, fully made of wood and finished in imitation of pottery,
Mr. G. H. Blanchard, No. 556 State St., St. Paul, Minn.

only one example will be given (Fig. 2). This is a

Fig. 2—WOODEN PITCHER, FINISHED IN IMITATION
OF POTTERY.

pitcher having an annular body with moulded base
and top. These parts are made of well seasoned pine
glued together, and further secured by screws. A
hard wood handle is firmly attached, and the whole is
varnished with shellac varnish and allowed to dry
thoroughly. A design is drawn on the pitcher and
filled in a portion at a time with shellac varnish,
slightly colored with some pigment. Beforethe varnish
becomes entirely dry the surface is covered with bird
shot No. 6, which adheres and forms a nodular sur-
face. When all the varnish-coated surfaces are covered
with shot, the varnish is allowed to dry, after which
the entire vase is painted with white or cream-colored
oil paint.

After the first coat is perfectly dry it is smoothed
with fine sandpaper. A second coat of the same kind
is applied, and when dry, smoothed as before. The
paint for rhe final coat is mixed with varnish to give
the vase a gloss. As soon as this coat becomes tacky,
the parts covered with shot are brushed over with a

piece of chawmois skin sparingly charged with gold
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bronze powder. This gilds the projecting convex sur-
face of the shot, leaving the rest of the original color.

The effect is fine. This vase, if made 20 or 24 inches
high, may be placed on the floor in any suitable nook
or corner.

_—_ ——,ter—
Suggestions by a Photographer.

A prominent photographer, interviewed recently by
a representative of the New York Sum, has given a
number of valuable hints. This photographer says,
what has been said many times, that few people stand
before a camera without the expression, ‘‘ I am having
my picture taken,” defeating their own object. The
second difficulty is that materials having a gloss never
produce good effects in a picture; but the majority of
women, though they may own any number of dresses
that fall in soft, clinging lines, persist in wearing new
glossy materials that have not become adjusted to the
figure.

There is nearly always the possibility of producing
an attractive if not a beautiful picture of a child, if
the child is left for direction to the photographer. In
reply to the question, ‘*“ What is the most annoying
thing about your work ?” the answer was :

**Oh, the fond mothers who insist on dressing child-
ren in garments heavy with frills, instead of the soft,
fine littie dresses that fall in pleasing lines. Then, too,
they insist sometimes on having a foot or shoulder, or
more often a sash or shoulder knot, show, to confusion
of art and the destruction of unities. Or they will
dart out and twitch a little skirt or mantle that has
fallen into natural curves of beauty, or a wandering
curl, that falls in exquisitely careless grace, back into
order and awkwardness again. That happened the
other day when I was photographing a bride. She
wealked up to the chair, and as she turned to face me
the silk train and thin veil fell in wonderful folds of
graceful outline. I told her not to stir, but while I
stepped back to get the effect, her friend darted out
and straightened the whole thing out like a flag in a
head wind.”

The same lack of artistic sense that placed the furni-
ture in a room at right angles still thinks the straight
line the line of beauty, curves representing disorder.

—_— ———,cr—
Pilot Search Light.

The steamer Connecticut, of the Providence and Ston-
ington Steamship line, has been equipped with a new
Huntington search light. Men have been employed on
the big boat for the last few months constructing the
light and getting it in running order. They accom-
plished their task only a few days ago, and now the big
Connecticut can forge its way through Long Island
Sound during nights when fog dims the eyes of the
ever-watchful pilot, without much fear of collision.
The wonder is how the Long Island steamers ever
managed to do without the search light.

It is located on top of the pilot house, and is played
on any quarter desired by the pilot within. At his will
he can throw the powerful light toward the sky or
water, and all by the means of a little wheel with a
switch. On a very dark night objects at a distance of
two miles away can be seen quite plainly. When fog
is dense, the light is thrown a distance of half a mile.
By means of a weight that may be operated by a
magnet, the steam fogz horn of the vessel is also
brought under the control of the electric current.

In the pilot house there are four switches controlling
the current that runs to the search light and the fog
horn, and by means of these switches the pilot can
start the search light so that it will flash at regular in-
tervals automatically; or it may be made to burn
steadily ; or it may be made to flash automatically at
the instant the fog horn begins to bellow, and cease to
flash when the bellow ceases; or the horn may auto-
tomatically bellow alternately with the flash of the
light ; or the flashing and bellowing may be done al-
ternately or simnultaneously by hand. No such use of
electricity was ever made before.—Providence Journal.

_ e r—
Accident on the Alliance.

On the T. S. steamer Alliance, now on her way to
China, on the morning of the 9th ult., while the ship
was cruising in the Mediterranean and the crew were
at target practice, Boatswain’s Mate J. McGowan was
instantly killed by the premature explosion of a sixty-
pounder breech-loading rifle. He was captain of the
gun, and was in the act of locking the breech mechan-
ism when the cartridge exploded, blowing the plug en-
tirely through his body.

Commodore Taylor ordered a board of officers to in-
vestigate the cause of the explosion. Their report
only deepened the mystery. They could find nothing
to show that the primner had been placed in the vent,
as ordinarily its shell remains in the vent when ex-
ploded, and there was none to be found on this occa-
sion. McGowan was known to be a careful gunner,
well acquainted with ordnance, and he had taken every
precaution.

The board came to the conclusion that in the turn-
ing of the breech plug into place the metal must have
struck a spark and ignited the cartridge. No blame
was attached to any one for the accident.
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THE SODOM AND BOG BROOK RESERVOIRS IN THE
CROTON BASIN, N. Y.

It is well known that for some time past New York
City has been suffering from a scarcity of water. The
new aqueduct, after a period of nearly six years, is
now complete. Unforeseen delays increased the time
ocenpied in its construction to more than double the
anticipated period. The present watershed capacity
in the Croton region, at least during the past two
years, has been sufficient to insure a largely increased
supply if the new conduit had been put in operation.
The old aqueduct, with a maximum capacity per day
of about 100 million gallons of water, has not been
ahble to bring to the city more than one-third of the
Croton supply. A long series of observations shows
that over 276 millions of gallons go to waste on a daily
average over the dam. This, of course, is not a constant
flow ; long periods will elapse when not a drop will
escape, while a much larger amount than this will go
to waste in a single day during the spring or fall after
wet weather. It is, therefore, obvious that additional
storage is needed. The water must be impounded dur-
ing periods of freshet to be delivered during the dry
period. If this is done, the capacity of the new aque-
duct will be more available. It is placed at 318 million
gallons per day to Jerome Park. Of this amount 68
millions are intended for the annexed district, the rest
for Manhattan Island proper.

We illustrate in our present issue the work in pro-
gress in the Croton Basin upon what is known as
Double Reservoir I. This includes the Sodom dam
upon the east branch of the Croton River and adjoin-
ing it the Bog Brook reservoir upon the branch of the
Croton River bearing that name. These two strue-
tures will form basins of a.capacity of 9,000 millions of
gallons. The capacity of the existing reservoirs is
8,700 millions of gallons. Thus, when the Sodom and
Bog Brook reservoirs come into use, the reserve of wa-
ter will be doubled.

The Sodomn damn is a masonry structure, as regards the
dam proper, while to one side is the spillway, which is
forined upon an earthwork dam. The general dimen-
sions of the masonry dam are as follows: height, 88
ft.; length, 500 ft.; width on top, 12 ft.; width on the
bottom, 47 ft. The spillway is 10 ft. below the crest
level of the dam, and is 500 ft. wide.

Adjacent to the Sodom darms, which, it will be ob-
served, inclose a single reservoir, are the two Bog
Brook dams, also forming but a single reservoir. The
general dimensions of the shortest one of these,
which is sharply curved, and which may be termed
the gate house dam, is as follows: Height, 65 ft.;
length, 1,300 ft. It is for most of its length an earth-
work dam with masonry core. The core of this dam
is 4 ft. wide at the top and 10 ft. wide at the bottom,
varying in height with the ground. On the reservoir
side the slope of the dam is two to one; on the outside,
two and one-half to one. It is 25 ft. wide at the top, and
308 ft. wide at maximum on bottom, with a maximum
height as stated above. The other dam, which is only
slightly curved, is 1,925 ft. long, is all earthwork with
rubble core and is paved on the water side. On top it is
12 ft. wide, maximu at bottom 90 ft.; maximum height
about 18 ft.; the core is 2 ft. 6 in. wideat the top and 4
ft. at the bottom. The dam slopes on both sides with a
batter of two to one. Both are paved on the waterside.
In the construction of all the earthwork
daws, each 6 in. layer of earth was
watered and rolled in place, so as to
secure the most compact kind of work.

The two reservoirs communicate with
each other by a connecting tunnel; it
follows a straight line, and is circular in
section, with a diameter of 10 ft. It is
1,800 ft. long. Where it connects with
the reservoirs the circle is changed 1nto
an ellipse, a uniform area being preserv-
ed. Itislined with three to four courses |
of bricks, and is buttressed and sup- |
ported by rubble masonry in accordance
with the requirements of the ground.
1t is provided with a single gate, so that
the reservoirs can be disconnected when
necessary. The Bog Brook reservoir has
no spillway, the one spillway being relied
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their water in a fountain or geyser. The object of this
is to commence the work of aerating the water for the
purpose of purification. It is well known that oxygen
destroys much of the organic impurity of water, and
the geyser delivery is designed to utilize this property
of the oxygen of the air. The Bog Brook reservoir for
outlet has two 36 in. pipes. These are carried through
a tunnel of about 10 ft. general height, and passing out
beyond the base of the dam form a geyser.

The functions of this double reservoir are clear.
During periods of great precipitation of rain, the outlet
valves will be closed and water will accuinulate until it
begins to pass over the spillway ; from the spillway it
will run by the natural water course down to the Cro-
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DETAILS OF SODOM DAM AND TUNNEL.

ton Lake, so that the latter will receive its full and
normal supply. In periods of dry weather, on the
other hand, when the level of the Croton Lake tends
to fall, and when no water passes over the spillway of
the Croton Lake dam, the outlet valves of Sodom or of
Bog Brook reservoirs can be opened. Water will pass
out of the geysers, and by the same natural water
courses will reach the Croton Lake and replenish it.

The new Central Park reservoir has a capacity of
1,000 millions of gallons. The double reservoir we are
just describing has nine times this capacity, or will
hold nearly three months’ supply of water. It will be
seen, therefore, that it will be a very important auxili-
ary to the water supply of this city, and that it will
perform a specially important work in conjunction
with the opening of the new aqueduct. It is definitely
certain that the year 1891 will see us far removed from
all danger of a water famine, not only on account of
the new aqueduct, but alsoon account of the increased
storage capacity made in the Croton basin by the
double reservoir just described.

One of the illustrations on our first page shows how
the reservoirs will appear when completed. The other
one shows the present aspect of the work. One of the
large pipes, it will be observed, is seen in use as a
drainage conduit. Eventually it will be prolonged,

and its end will be upturned in order to contribute to

on for both reservoirs.

White thus connected with each other,
independeunt gate houses and outlets
are supplied for both reservoirs. The Sodom dam
has three 48 inch outlets placed at surface, high
and low level. The lowest outlet is at the bottom.
The next is 30 ft. above it, and the surface, outlet
is 59 ft. above the bottom. These pipes are embedded
in the masonry, and are carried through the dam in
this way. They are provided with permanent valves,
and there are stop plank grooves in the 'masonry,
forming the sides of the valve chambers or wells for the
introduction of temporary wooden barricades in case
of repairs or other necessity. Leaving the valve wells,
two 48 in. pipes are carried out to a point beyond
the base of the dam, and are for this portion of their
course supplemented by five 12 in. pipes. Some dis-
tance below the dam these pipes terminate and deliver

SODOM AND BOG BROOK DOUBLE RESERVOIRS AND DAMS.

the geyser or aerating fountain. The small cut gives a
good idea of how the two reservoirs are sitnated with
respect to the line of the connecting tunnel.

°
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The Hairs of Your Head Numbered.

Some writer hassaid that the average number of hairs
on the human scalp vary from ninety to one hundred
and twenty thousand.

There are a good many heads about the office of this
paper which would hardly bear out either statement.
But that a single hair can support a weight of two
ounces and is so elastic that it may be stretched toone-
third of its entire length, and then regain its former
size and condition, can be done, according to an asser-
tion in the Southern Critic, by C. C. Benson.
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Among the Phones.

During the recent meeting of the Editorial Associa-
tion, in Boston, some interesting experiences were had
by the members. The delegates and their friends
accepted an invitation of the Boston Press Club to
visit its rooms on Bosworth Street and listen to an
exhibition of the wonders of the long distance tele-
phone. Communication was established by the Ameri-
can Telephone and Telegraph Company between the
club parlor and the company’s exchange at 18 Cort-
landt Street, New York A long distance telephone
and a large number of hand’phones were placed in the
clubroom, and four courteous young men were placed
by the company in charge of the exhibition. When
the entertainment was begun, the parlors were filled
with ladies and gentlemen wearing the badges of the
association. The first feature was the transmission of
music on the piano and cornet from the New York
Exchange, 234 miles distant, the music being made

easily audible to every person in the rooms. ‘' Little
Annie Rooney” was liberally applauded. So were
some less popular but equally familiar airs. Sounds

from a phonograph were also heard by means of the
hand ’phones. Later the operators made connections
with the Broadway Theater and the Casino New York,
and Keith’s Gaiety and Bijou, Boston ; and snatches
of popular operas were heard as distinctly as the cornet
and piano music had been. The strum-strum of a
banjo was not forgotten in the display of melody.
That came from the telephone office in Newport, R. 1.,
where they had a very expert strum-strummer at work.
The exhibition was a revelation to many of the visit-
ors, but it did not surprise them. Nothing surprises
newspaper men.—Mod. Light and Heal.

-

An Automatic Chair.

A company is in course of formation, says Money, an
English newspaper devoted to financial matters, and
will make its appearance shortly, to acquire the busi-
ness, patents, concessions, and stock in trade of the
Patent Chair Contract Company, limited. The speci-
alty is an invention which may truly be said to meet
a long felt want. The seat of the chair is hinged at
the rear, and in its normal position is folded up against
the back, and cannot be pulled down. Upon dropping
a penny into a small box affixed to the side of the
chair, the fastening is unloosed and the seat can be
pulled down for use, aud the chair sat upon. When
the occupier rises to quit the chair, the seat is auto-
matically folded up to the back again by a spring, and
the chair cannot be further used until another penny
has been dropped into the box Should the occupier
only wish to leave the chair temporarily, an umbrella,
a stick, or a newspaper placed on the seat prevents it
closing fast. Thus in parks, public gardens, or places
of public entertaininents, where seats have to be paid
for, which is the custoin abroad, the publiccanalways
help themselves to a seat without the unpleasantness
of being watched and followed up by collectors.

O
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The Preservation of Rolled Iron Plates from

Corrosion.

Mr. T. P. Bruce Warren has communicated to the
Chemical News some observations on the corrosion of
boiler plates, which also bear upon other similar strue-
tures of sheet or plate iron. It is well known, as Mr.
Warren remarks, that a rolled iron plate
has a skin or surface which resists oxida-
tion. If this skin is removed by seratch-
ing or filing, the new surface rusts
rapidly on exposure to damp air. If a
freshly rolled plate is cut, the surface re-
mains intact, while the edges rust in a
very short timme. If the iron is immersed
in dilute acid, the skin-coated surface re-
sists the action more or less, while the cut
edges are rapidly attacked. This differ-
ence Mr. Warren ascribes to the altered
electrical relations of the surface—one
being much more electro-positive than
the other. Pitting of plates can be ex-
plained in the same way. The only
remedy is the entire removal of the surface
of the plate after rolling, which would
result in the presentation of a uniform
surface less likely to promote local chemi-
cal action. The utility of a magnet for
determining inequalities in a rolled iron
plate seems to Mr. Warren problematical ; but the
difference of potential between two plates when
immersed in the same liquid, which might be ob-
served by means of an electrometer, would reveal
the existence of chemicai or physical differences of
structure that might be favorable to corrosion. Care
must be taken to keep a boiler in an electro-negative
condition, which is done by suspending inside it, in a
manner to preserve perfect metallic contact, a lutnp or
plate of zine. Whenever a boiler so fitted is cleaned,
and the zine put back, the perfection of the metallic
contact must be carefully seen to. If an impure zine
is used, the surface dissolves, leaving a preponderance
of lead, which puts the iron of the boiler into an
electro-positive econdition, and corrosion ensues.
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MANUFACTURE OF CONDENSED MILK IN SWITZER-
LAND.

Switzerland, says La Nature, to which we are in-
debted for the accompanying engraving and article,
stands at the head of the condensed milk industry.
The milk manufactured in this country is unsurpassed.
Although other countries may produce milk which
produces better butter, as for example Normandy and
Holland, none of them can rival Switzerland in the
delicious flavor, the delicate aroma, and excellence of
quality of condensed milk.
This is due, no doubt, to the
richness of the flora of that
country.

The milk industry, which
during the past few years
has developed abnormally in
Switzerland, is conducted
principally by three compa-
nies or firns—the Anglo-
Swiss Company, with facto-
ries at Cham and Guin ; the
Lapp Factory, at Epagny;
the Henri Nestle Company,
with factories at Vevey, Ber-
cher and Payerne.

The milk export (and here
the amount of export is equal
to the amount manufactured,
as the home consumption is
very slight) has increased, ac-
cording to the figures of the
federal bureau of customs, in
1887 to 111,312 metric quin-
tals, or 494,720 cases of 48
boxes each, in 1888 to 117,700
metric quintals, or 520,000
cases, which represent the
milk of 15,000 cows and of
250 villages. In 1888 the ex-
port of Swiss cheese amount-
ed to 238,390 metric quintals,
which represented a value
of 30,450,000 francs. We mention these figures to let
every one comprehend the importance of this new in-
dustry, whose exports are already one-half as great us
the much older industry of cheese making.

Condensed milk is manufactured as follows: The
milk, as soon as drawn, is taken by the farmers to
the dairies, which are established in each village or
group of villages. The dairies are run by a syndicate
with which the manufacturers deal, and establish the
fixed prices. Here the milk is cooled. On reaching
the factory the milk is warmed for the first time in a
water bath, and a second time in copper vessels, where
the temperature reaches 80° C. It is then sweetened
by adding the best quality of sugar in the proportion
of 13 to 100 in weight, the sugar being forced into
vacuum pans by means of a pump. These vacuum
pans are for condensing the milk, and are similar to
those for condensing the juice of the beet root, having
a double bottom and spiral pansin which the steam
circulates. The water contained in the milk is removed
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in the form of vapor by means of a jet which is con-
nected with the top of the vacuum pan and which is
operated by means of a pneumatic pump. When the
milk has been sufficiently condensed it is removed from
the vacuum pans and conled in vessels placed in reser-
voirs of running cold water. It is only necessary now
to pack the milk into tin bozxes cylindrical in shape,
and hermetically sealed, the box and contents weigh-
ing one English pound, and being in condition for
shipment to any part of the world.

In the preparation of the condensed milk it may be
observed that the milk, astaken directly from the cow,
has on the one hand simply been deprived of the water
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it contained, while on the other hand the only addi-
tion consisted of pure sugar, which is designed to pre-
serve the milk better. It contains all the elements of
the fresh milk, which has practically undergone no
modification, the boiling of the milk under slight ptres-
sure having never passed 80° C. It can be affirmmed,
therefore, that the condensed milk possesses all the
nutritive qualities of fresh milk. The following ana-
lyses, one by Prof. Soxlet, of the University of Vienna,
and the other by Mr. Otto Hehner, the distinguished
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THE NEW MERCHANTS BRIDGE AT 8T. LOUIS,
The accompanying illustration is a reproduction

from a photograph of the Merchants’ bridge at St.

Louis, which was completed and dedicated with con-

siderable ceremony on May 3. The main superstruc-

ture of the bridge consists of three spans, each of
which is 517 feet 6 inches in length. It is of the Pratt
trass form and divided into 18 panels. These trusses
are 75 feet high in the center, and are placed 30 feet
apart from center to center transversely, thus provid-

ing room for two tracks which

are placed 12 feetapart. The
system of lateral bracing is
carried down the post to with-
in 21 feet of the railroad
track. The east approach to
the bridge consists of 8 deck
spans, each 125 feet in length.
These rest upon piers com-
posed of 4 eylindrical columns.
Beyond this iron work there
is about three-fifths of a mile
of wooden trestle work.
Where the approach passes
over the Alton, Big Four,
and Wabash railroads, there
is a steel span 175 feet in
length, resting upon masonry
abutments. The trestle work
will, doubtless, be filled in at
a later period. At the west
end the approach also con-
sists of three spans, each 125
feet in length. Beyond this
portion of the bridge there is
a steel girder spanning one of
the streets of the city, and
about one-quarter of a mile
of trestle work, which also
will be filled in to make a solid

THE SWISS METHOD OF CONDENSING MILK.

chemist of St. Thomas’ Hospital, London, show the
chemical composition of the Swiss milks :

Milk Milk of the
Nestle. Anglo-Suisse Co.
5| 8 g g
= 1=} =} =
= = . = = 5
Q Q - D Q -
EREIR|E| 2
AlA|la|A &S
.| 23 59 25 04| 25 28] 24 21! 26 44| 24 70
Fatty matter .. .| 1158 1112] 862 995 1052 602
Caseme . ... .| 960 818/ 1025 872 822 917
Sugar. ... . 53 21| 53 78| 53 82| 55 18 52 86| 57 40
Salt... L. 202 188 203 194 196 211
100 00(100 00100 00100 00100 00{100 00

These analyses are confirmed by analyses by Dr.
Brunner, Professor of Chemistry at the University of
Lausanne, and Dr. Christen, of Paris.

The problem of preserving milk is solved. The milk

THE NEW MERCHANTS' BRIDGE AT ST. LOUIS,

may be preserved for several months, and the flavor is
very agreeable. We do not need to mention the vari-
ous uses to which it may be put, nor how extensively
it is used in all extensive communities, on board ship,
in our colonies, and in all countries where fresh milk
cannot be obtained.

NoTE.—It should be borne in mind that the manufacture of con-
densed milk was first introduced in America, and was the result of
American invention. Mr. Gail Borden, the original inventor of the pro-
cess of condensing milk én vacuo, procured his basic patent in 1856, An
enormous industry has been founded upon his patents, and although we
do not question that Switzerland may excel in this manufacture in Eu-
rope, we believe that the Unitea States, both in respect to volume of

embankment. The bridge

track is laid with steel rails

weighing 67 pounds to the
yard, secured to the ties by Bush interlocking nuts to
prevent the creeping of the rails. The superstructure
of the bridge consists of four piers, composed of gra-
nite from a point 3 feet below the low water line to
2 feet above the high water line. Above this the
material used is limestone, and between the granite
and the caissons is the usual erib work, except in the
case of the second and third piers, where the ma-
sonry had been started from a caisson.

The first soundings for this bridge were made in
September and October, 1887, and the report and plans
of the engineers, Messrs. Morison & Corthell, were sub-
mitted on November 2, 1887. The first caisson started
was that for pier No. 4 on the west end. This caisson
was built on the site and lowered in position. Work
upon it was commenced January 24, 1889, and the
pier was completed early in July. The caissons for the
piers 1, 2, and 8 were built upon the banks and floated
into position. No. 1 was launched April 26 and the

manufacture and excellence of quality, distances all competitors,—ED.]
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pier wasfinished August 24. Caisson for pier number

2 was launched May 28, and that for number 3 om
June 6. The location of pier number 3 is such as tc
expose it to the strongest current in the river, and the
only difficulty of moment experienced in the work upon
the substructure was at this point. The caisson was
placed in position September 9 and the pier finished
November 1. When towed into position the depth of
the water at this point was 18 feet, but before the work
was completed a rise in the river increased the depth to
42 feet, and the strength of the current was suchas to
tear away the anchorages twice.

Inerecting the superstructure, some very quick work

was done. Thefalse work for the west span was begun,
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early in October and finished November 1. The build-
ing of the span was begun November 9 and completed
on the 17th. The seeond span was erected between
December 5 and 11. The false work for the three spans
was completed December 22, and the span itself was
started December 23, and made self-supporting Decemn-
ber 30; but 60 working hours were employed in the
erection of this last span.

The bridge was dedicated on May 3, with imposing
ceremonies. St. Louis took a half holiday, and the
river was ecrowded with large steawers which had been
chartered for the occasion, each of which carried many
to the scene. At 2:30 P. M. trains started from the
Illinois and the St. Louis ends of the bridge, each bear-

Lo
Fig. 1.—A, SEA URCHIN, B. BUCCAL APPARATUS,

ing the governors of the respective States. They met
in the middle of the bridge and exchanged courtesies.
The bottle of wine was broken as usual and a salute of
100 guns fired. In the evening there was a banquet at
the Lindell hotel, at which several more bottles of wine
were broken and numerous speeches were made. The
banqueting hall was finely decorated. The guestsas
they entered passed under a large floral representation
of the bridge. St. Louis now has a bridge which has
been very much needed for a long time, and when all
connections to it are completed, it will advance the in-
terest of the city materially.—Railway Review.
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BURROWING SEA URCHINS,

It has been known for many years that certain sea
urchins form cavities in the rocks of the seashore, and
are often found nestling in them. Mr. E. T. Bennett
studied this fact so long ago as 1825, and made known
an important point in showing that the habit under
consideration is not the characteristic of any species in
particular., Mr. Walter Fewkes, in the Admerican

Fig, 3.—A SEA URCHIN BURROW.

Naturalist of January, 1890, has taken up the study of
the phenomenon in question, and appears to ustohave
made a very good 7esume of it. Our readers will, per-
haps, be glad to know the conclusions that the Ameri-
can writer has reached.

According to Bennett, a number of authors (cited by
Mr. Fewkes) have in turn touched upon the matter.
They have found that the excavation in question may
be observed in the most diverse rocks—granite, lava,
gneiss, limestone, chalk, etc.—and in all parts of the
globe. Where the seaurchinsabound, the excavations
are so numerous that the ground is riddled with them.
They are sometimes found in the horizontal masses of
the rock and sometimes in the more or less vertical
gides of the latter, and are of sufficient dimensions to

allow the animal to move about a little. They are
often carpeted in part, at least around their orifice,
with different calcareous algz. It was believed for a
long time that these algee might play a part in the pro-
duction of the excavation. It was thought that they
might, like other plants, moreover, exert a chemical
action upon the rock and progressively dissolve it. In
reality, there is nothing in this, as appears from a
number of facts, and the sea urchins are the sole mak-
ers of the cavities in which they are found. It is well
to say, however, that a sea urchin discovered in such a
cavity is not necessarily the architect of the dwelling
place in which it is found. It often happens that a sea
urchin, in search of a domicile, mmeets with an empty
cavity, the owner being dead, or perhaps wandering
around the vicinity, no matter which—the new comer
does not bother itself about that, but at once takes
possession and makes itself at home. It is not really
known whether or not the sea urchin sometimes leaves
its cavity in order to explore the vicinity, and after-
ward returns to its dwelling after its curiosity or its
hunger is once satisfied. It would not be impossible to
find ont, however ; but we know with certainty that
the animal, in the course of its peregrinations, seizes
upon any such empty lodging as it may find to its con-
venience. That is to say that, among the tenants,
there are some that construct their own abode, and
there are still sharper ones that know how to take ad-
vantage of the labor of others. However, it is doubt-
less necessary for them to work a little, for we often
meet with sea urchins in cavities whose orifice is too
small to have allowed themn to pass through it. These
have entered when small, and, in growing, have en-
larged their domicile (Fig. 4).

How is the excavation made in the rock, and how
does the animal enlarge its abode? Here, as.is not
rarely the case in scientific matters, opinions differ.
One observer will have it that the sea urchin, in mov-
ing about, wears away the rock with its spines, which
act after the manner of files. Another believes that
the animnal burrows into therock by means of its teeth,
which are very curious and powerful, and which the
muscles of the lantern of Aristotle (such is the name of
the dental apparatus of sea urchins) set in motion. A
third observer comes to the front and, deciding both
for and against his predecessors, admits a portion of
the two hypotheses, or rather combines them. In his
opinion the teeth and spines must act together. It
seems, however, that the greater part of the work falls
to the teeth. This appears to be shown by the follow-
ing fact (pointed out by John), of the presence of frag-
ments of rock in the sea urchin’s intestine. We know,
moreover, that all the sea urchins swallow much sand
and rocky debris, althdugh the utility of this habit is
not very clear to us.

On another hand the spines may act as follows: We
know that water in motion often excavates pretty large
cavities (such as the large pot holes of Switzerland and
the Jura) by means of the grinding action that it com-
municates to stones. These latter, continuously rubbed
against the same part of a rock by the current, wear
away the rock and become worn themselves. Therock
is gradually hollowed out into a cavity of variable di-
mensions, and at the bottom of this we often find the
round, smnoothstone that has served to form it. The
body of the sea urchin, slightly agitated by the waves,
may act upon the rock to which it is attached and
gradually hollow out the latter; and what seews to
show that such a thing occurs is the polish and even-
ness of the cavity occupied by the animal. It would
be difficult for the teeth to act with such uniformity.
It is probable that this is what occurs: The sea urchin
naturally tends to search for depressions in order to
protect itself against currents. These it enlarges with
its teeth, and the motions of its body wear away the
rock at the points where it comnes into contact with it.

Some naturalists havethought that the animal might
be aided in its work by acid secretions furnished by
the mouth, ambulacra, etc. But the existence of the
latter has not been ascertained, and their nature at the
most would be pretty difficult to conceive of by reason
of the variety of the rock that they would have to act
upon.

Mr. Jules Marcou, of Cambridge, furnished Mr.
Fewkes with a very interesting note, in which he nar-
rates some facts observed by him at Biarritz, where he
saw a number of cavities formed by the usual me-
chanisin (wear of the rock by stones set in motion by
waves and currents), and in the sides of these he ob-
served large numbers of sea urchin dwellings. In cer-
tain cases, the cavity exhibits a central column, which
starts from the bottom (Fig. 4). This mmay be supposed
to be due to the fact that the stones have had a very
rapid motion that has kept them constantly at the
periphery. As the central part of the depression has
not been worn away by the stone, it remains in the
form of a column. In measure as the excavation be-
cowmes deeper, however, it diminishes in diameter, and
the column does the same, and finally breaks off. The
figures given by Mr. Marcou make the mechanism of
the phenomenon well understood. In these excava-
tions, whether they are or are not provided with a cen-

tral column, the sea urchins abound, each having its
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lodging, and the excavations being sometimes so close
together that it is impossible to find a surface in which
to form a new cavity. It would seem that the sea
urchins play a very active part in the production of
the burrows, and Mr. Marcou thinks that the animals
sometimes begin these by excavating their niches along-
side of each other. And now, why do the sea urehins
excavate niches ? If we take account of the very fo-
teresting fact that the habitude is scarcely found ex-
cept among littoral sea urchins at points where the cur-
rents are strong, the tides powerful, and the waves nu-
merous, it will be seen that there are two principal rea-
sons to be invoked. Where the sea is rough (and there
the animals are generally abundant, the surroundings

i

Fig. 2. -BURROWS OF SEA URCHINS,

being favorable to life), the sea urchin excavates in
order to protect itself against the motion of the sea.
Moreover, where the tide runs high, another motive
comes in play. The sea, on retiring, leaves the animal
high and dry for a few hours, and this is not advan-
tageous to it. It therefore excavates a niche wherein
the water can remain between tides. It makes for
itself a little sea which guarantees it against drying,
and, when it works in community, and installs itself
in a burrow, it finds itself in still more advantageous
conditions, the quantity of water that remains in the
burrow, and that laves the niches of the animals,
being still greater. The fact that the sea urchins pro-
tected against the action of the waves, currents, and
tides, and living at a certain depth, do not form cavi-
ties in rocks, renders the explanation just given very
likely. The facts so well interpreted by Mr. Fewkes
might be verified by a new observation, and this would
not be difficult to make. In the course of such a study
it would be interesting to observe the relations of the
sea urchins to the algz growing around the orifice of

Fig. 4.--DETAILS OF THE BURROW,

the niches, and to find out whether there is not here a
fact in the line of symbiosis. We know that beings
that are very different sometimes render each other
mutual services. Does a relation of this kind exist
in the present case, and what is it —ZLa Nature.

<O

ACCORDING to La Nature, the Histoire de I’ Academie
des Sciences, of Paris, of the year 1752, records the fact
that the property possessed by India rubber of erasing
pencil mnarks was discovered at about that epoch by
Mr. Magellan, a descendant of the famous navigator
whose naine is perpetuated in the strait discovered by
him at the southern extremity of South America.
Previous to this, bread erumbs had been used as a
pencil mark eraser.

>
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PHOTOGRAPHIC NOTES.

Practical Hints and Developer Formulas—The sug-
gestions contained in one of G. Cramer’s latest circulars
are of such a practical nature that we herewith make
extracts for the benefit of our readers :

Precautions.

@reat care 1s necessary in the manipulation of very
rensitive plates, to guard them against injury by
traces of diffused light entering lens, camera, tablet or
dark roon, or by using too strong a light while develop-
ing. A good light can be obtained by combining ruby
glass with orange color paper (known as Gold Bank
Envelope). and its safety can be tested as follows:
Cover one-half of a plate with opaque paper and hold
it close to the light for about one minute. Develop,
and if the unprotected part shows fog, screen the light
with additional paper or fabric until it is perfectly
safe. A screen should be provided which will exclude
all light from the plate during development. Never
expose the plate either in the developing solution or
otherwise to the dark room light longer than is neces-
sary to examine its progress from time to time. The
lens should be examined by pointing the camera
toward strong light and observing if any reflections of
light can be noticed, caused by the shining edges of
the diaphragm or the inner walls of the tube, which
would naturally cause fog. Rings cut out of black
paper, placed near the lenses, will stop the reflection.
The diaphragms should be blackened.

To test the camera and tablet, wrap a narrow
strip of black paper around a plate in such a manner
that only a part is protected, put the plate in the tablet
and this in the camera. After placing the camera in
strong light, pull the slide while the lens is kept
covered, and leave it so for about five minutes. If
camera and tablet are not light-tight, it will show on
developing the plate. Fog is often caused by light en-
tering the slide or between tablet and back of eamera.

Pyrogallic acid has been mostly in use and eikono-
gen has lately come to the front and gained much
favor. From our own experience we can highly recom-
mend eikonogen, prepared as follows :

No. 1.

Engl. Measures Metric Weights

Troy Weight. and Measures.
40 ounces Distilled water......c..coecvvienien oot 1000 c. cm.
‘e Sulphite of sedium crystals............ 50 c. cm.
1 ounce Eikonogen, finely powdered........... 25 grammes.
Keep the solution in a well stoppered bottle.
No. 2.

10 ounces [ Water ........ceevueerneecruneniennnns 300 c. cm.
1ounce Carbonate of potassium........ Leesscs 30 grammes.
No. 3.

10 ounces | Water.......... ...ceee ceven veenns 300 c. cm.
1 ounce Bromide of potassium .........c00.... 30 grammes,
For Use.
dounces................ Solution No. 1........... 120 c. cm.
lounce...........o.oouus Solution No. 2........... 40 c. cm.
6 to 12 minims (or drops) | Solution No. 3........... 1% to1c.cm.

When the developer is quite new, it will be found
necessary to add a little bromide solution (No. 3) in
order to make it work perfectly clear. The addition
of old developer will answer the same purpose. The
developer can be used repeatedly by occasionally
adding more of Solutions Nos. 1 and 2, omitting the
bromide. It produces plenty of intensity by simply
leaving the plate in it long enough. Any degree of
softness can be obtained by diluting with more or less
water, which is also recommended during hot weather
and for underexposures.

For overexposed plates restrain by adding more
Solution No. 3.

The sulphite of sodium *“ecrystals” are preferred to
the “ dried or granulated ” by reason of their greater
purity, but as the erystals will melt during hot weather
in their water of erystallization, the dried sulphite of
sodium may be found more convenient in hot climates.

Two parts of the crystals are equal to one part of
the dried or granular sulphite.

The sulphite of sodium is added to prevent rapid de-
composition of the eikonogen. Too much sulphite in
the developer renders its action slower.

Fixing Bath.

After developing and rinsing, the negatives may be
fixed in a plain hypo bath, one part hyposulphite of
soda to four parts of water, but the following formula
is especially recommended :

1quart WAtEr. ..oive eeeiiiiiieiees eee e 1 liter.

4 ounces Sulphite of sodium crystals... ......... 120 grammes.
After being dissolved add

14 ounce Sulphuricacid.......co.. oiiiiiieiiinnn 15 ¢. cm.

3 ounces Chrome alum, powdered............ ... 90 grammes.
Dissolve and pour this into a solution of

2 pounds Hyposulphite of roda............ ..... l 1 kilo.

3 quarts Water.... ooiiviiiiiiii i 3 liters.

This bath combines the following advantages : It re-
wains clear after frequent use ; it does not discolor the
negatives and forms no precipitate upon them. Italso
hardens the gelatine to such a degree that the nega-
tives can be washed in warm water, provided they
have been left in the bath a sufficient time. The plate
should be allowed to remain in the bath five to ten
minutes after the bromide of silver appears to have
been dissolved. The permanency of the negative and
freedom from stain, as well as the hardening of the
film, depeuds upon this.

Scientitic dmerican,

Wooden boxes, with grooves to hold a number of
plates, will be found both convenient and economical
for fixing.

When the bath becomes wesakened by constant use,
it should be replaced by a fresh solution.

We think three ounces of bisulphite of sodium may
be substituted to advantage in place of the sulphite
sodium and sulphurie aeid.

Intensifying Negatives.—Mr. Cramer also advises the
single solution intensifier, should the negative be too
weak. First wash the negative well to eliminate all
traces of hypo.

Prepare a saturated solution of bichloride of mer-
cury in water, and pour of this a sufficient quantity
gradually into a solution of

114 ounce
6 ounces

Iodide of potassium 50 gramames.
Water.........coe.uuuee teiireriienns . 1250 c. cm.

until the point is reached when the forming red pre-
cipitate will no longer dissolve by shaking, but be
careful not to add more mercury than just enough to
make the solution very slightly turbid. Now add

1 ounce of hyposulphite of soda..........c........... 40 grammes.
Dissolve and fill up with water to make total20 ounces
BOIULION. .t teteiiie ittt ieiiiiivanenen. aes c.cm,

For use this should be diluted with about three
parts of water. If the plate has not been thoroughly
fixed, the intensifying solution will produce yellow
stains. Be careful not to overdo the intensifying.
Should it have gone too far, the negative can be re-
duced by placing it in the fixing bath for a short time.

Another method is to first place the plate in a solu-
tion of bichloride of mercury, ten grains to the ounce,
until the film is whitened, then wash and immerse in a
bath of sodium sulphite and water, 40 grains to the
ounce, until the film is well blackened.

To reduce over-dense negatives : Dissolve one part
red prussiate of potash in 15 parts of water. Wrap the
bottle in yellow wrapping paper, as the solution is af-
fected by light and will not keep long. Immerse the
negative in a hypo solution, 1 part hypo to 15 parts of
water, to which has been added a little of the above,
immediately before use. When reduced enough, wash
thoroughly.

Yellow colored negatives are caused by insufficient
sulphite of sodium in developer, or if the article used is
decomposed.

Yellow stains are caused by using plain hypo bath
which has assumed a dark color, or by not leaving the
plate in the hypo bath long enough.

Developer for Lantern Slides.

No. 1.

Distilled water. ...........cciiiiieiiiieiiieiiiaan 80 ounces
Sodinm sulphite (crystals)...cceceeecesccecacanns. 3 *
Eikonogen........coveeeeniiiincenns 1 ounce.
Hydroquinone )
Distilled water.......o..cooiiiiiiieiiiiiieionns oun 80 ounces.
Sodium sulphite (crystalg)..ee oo oivieniiinnn Lo 3 ¢
Sodium carbonate......... v ceeereiens ae eee .nn 6 .
Lithium carbonate... ........coeeviieenieenns oo 1 ounce.

Take equal parts of Nos. 1 and 2 for the developer.

The following Eder hypo bath is advised on aceconnt
of its clearing qualities :

27 1 gallon
Hyposulphite of 80d8.....cvvuer srvernrnennieiannn 31b.
Tartaric acid... ........... eeeriieieeeseeseaaeinens 1 ounce
Sodium sulphite (granular).......cc.coeievenieininn |

The bath keeps white and clear for twoe weeks.

The combination of hydroquinone with the eikono-
gen gives a peculiar warm tone to the slide which is not
obtainable easily with each alone.

O
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Progress in Electric Welding.

In process of construction at the gun factory in
Watervliet is a 10-inch gun which, when completed,
will be one of the greatest caliber and most won-
derful in its design ever made in this country.
The huge gun will be built according to Captain
Crozier’s latest design of wire winding. Captain
Crozier is located in the ordnance department at
Washington, and the present, gun is the fourth of its
kind in existence. The work of boring the gun has
been completed, and now it will be placed in
the lathe preparatory to commencing the wire wind-
ing. The square wire to be used will be of steel, as
isalso the gun proper, a tenth of an inch in thickness,
and will be wound from the breechh to the muzzle, the
entire length. To produce the desired work a dynamo
has been placed in the gun factory which will be util-
ized to weld the ends of the wire by electricity.

The great demand for artificial ice machines, and
the necessity for furnishing long coils of pipe to be
used in their construction, has furnished a new and
extensive field for the pipe welding machines of the
Thomson Electric Welding Company. The difficulty
of welding pipe by the old methods is that, unless the
joints are perfect, there is an escape of ammonia vapor
which renders them practically useless. It is found
that by the electric welding process these joints are
perfect, and lengths of 400 or 500 feet of homogeneous
pipe can be made without difficulty. The electric
welds stand bending either hot or cold, and by this
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fects as the process of pipe bending goeson. Tt is also
found that, by the electric welding machines, the
pipe can be brought toany degree of heat that is ne-
cessary, and special bends made without the introduc-
tion of |J joints or couplings, as heretofore has been
the practice. Long lengths of pipe, with joints which
can be relied upon, can thus be laid in the streets of
the various cities for conveying cold from the refrige-
ration apparatus to consumers. Great demands are
being mmade upon the company from various quarters
for apparatus for these purposes. The works of the
welding company, at Lynn, are crowded to the utmost
to supply machines on orders received.

Roebling’s Sons & Co., of Trenton, N. J., have made
contracts with the welding company for seven addi-
tional machines, to be run from a central dynamo for
welding copper wire. This is in addition to the plant
which they already had in constant operation day and
night since December, 1888. Contracts have been
mwade with the United States government for a com-
plete welding plant for boiler tubes, bars, rods, ete.,
for the New York navy yard, and also a similar plant
to be applied to ship construction at the Norfolk yard.
Several plants are in successful operation in carriage
and wagon works in the West, and other plantsfor the
purpose will soon be installed. There are many new
developments of the electric welding process which
will soon be made public. The welding machine for
shell, shrapnel and other projectiles is now completed,
and arrangements will soon be made by the company
for producing these in large quantities.—Electrical En-
gineer.

Domestic Uses for Ammonia.

A little ammonia in tepid water will soften and
cleanse the skin.

Spirits ol awmmonia will often relieve a severe head-
ache.

Door plates should be cleansed by rubbing with a
cloth wet in ammonia and water.

If the color has been taken out of silks by fruit stains,
ammonia will usually restore the color.

To brighten carpets, wipe them with warm water in
which has been poured a few drops of ammonia.

One or two tablespoonfuls of ammonia added to a
pail of water will clean windows better than soap.

A few drops in a cupful of warm water, applied care-
fully. will remove spots from paintings and chromoes.

Grease spots may be taken out with wéak ammonia
in water ; lay soft white paper over,and iron with a
hot iron.

When acid of any kind gets on clothing, spirits of
ammonia will kill it. Apply ehloroform to restore the
color.

Keep nickel, silver ornaments, and mounts bright
by rubbing with woolen cloth saturated in spirits of
amimonia,

Old brass mmay be cleaned to look like new by pour-
ing strong amimonia on it, and serubbing with a scrub
brush ; rinse in clear water.

A tablespoonful of ammonia in a gallon of warm
water will often restore colors in carpets ; it will also
remove whitewash from them.

Yellow stains left by sewing machine oil, on white,
may be removed by rubbing the spot with a cloth wet
with ammonia, before washing with soap.

Equal parts of ammonia and turpentine will take
paint out of clothing, even if it be hard and dry.
Saturate the spot as often as necessary, and wash out
in soap suds.

Put a teaspoonful of ammonia in a quart of water,
wash your brushes and combs in this, and all grease
and dirt will disappear. Rinse, shake, and dry in the
sun or by the fire.

If those who prespire freely would use a little am-
mwonia in the water they bathe in every day, it would
keep their flesh clean and sweet, doing away with any
disagreeable odor.

Flannels and blankets may be soaked in a pail of
water containicrg one tablespoonful of ammonia and a
little suds. Rub as little as possible, and they will be
white and clean and will not shrink.

One teaspoonful of ammonia to a teacupful of water
will clean gold or silver jewelry ; a few drops of clear
aqua ammonia rubbed on the under side of diamonds
will clean them immediately, making them very bril-
liant.

THE rapid increase of the wealth, business and pros-
perity of the United States during the past ten years,
says the Boston Manufacturers’ Gazette, is simply mar-
velous. According to the published figures, the total
wealth of the country is now $71,459,000,000, equal to
nearly $1,000 per capita. This is an increase in ten
years of $18,000,000,000, or 42 per cent. England’s
wealth in 1885 is given at $50.000,000,000. The average
of wealth per head in England is $1,545, in Scotland
$1,215, in Ireland but $565. The total wealth of France
is estimated at $36,000,000,000. England exacts in
taxes $20 per head of population, while each individual
in the United States pays but $12.50. America will

process it also becomes practicable to frequently test | produce 7,000,000 tons of iron this year, while England’s
the coils as they are being bent, and so correct any de- ' greatest production is 8,600,000 tons.
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The Locust Tree,

There is not in Europe a more interesting tree for
Americans to visit than the venerable locust in the
garden of the Museum of Paris. The first of its race
to grow in the soil of Europe, it has survived for more
than two centuries and a half the wars of the elements
and the social cyclones which have swept over it. The
seed from which it sprung was planted in 1635 by Ves-
pacian Robin, gardener of Louis XII., in the Jardin
du Roi, now called the Jardin des Plantes. Vespacian
Robin was the son of a gardener more famous than
himself, Jean Robin, who had charge of the Royal
Gardens under Henry of Navarre ; and it was for the
elder Robin that Linn®us, more than a century after
his death, naimned the genus Robinia to which our lo-
cust tree belongs. Little is left of the old tree but the
shell of the trunk and a few feeble branches which
clothe thenselves year after year with leaves and flow-
ers, testifying to the wonderful vitality of the locust
tree and to the care which has been bestowed upon this
specimen by the authorities of the garden, the most
interesting in the world, perhaps, in its historical asso-
ciations with men famous in the annals of botany.

The locust tree (Robinia Pseudacacia) has excited,
from a cultural point of view, more interest than any
other inhabitant of the American forests. Thereis no
other North American tree about which whole volumes
have been written, and no other of our trees has been
so enthusiastically praised or so widely scattered by
cultivation.

The earliest account of the locust tree was published
in 1640 by Parkinson, in his classical ¢ Theatrum Bota-
nicum,” it having been cultivated in England about
that time by the Dutchiman John Tradescant, a great
traveler and botanist, who held the position of garden-
er to Charles I. Evelyn, in his ** Sylva,” published in
1664, reccrds the fact that the Virginia acacia thrives
in the king’s new plantation in St. James Park; while
his great French contemporary, Duhamel, gave a few
vears earlier specific directions for its cultivation. A
hundred years later the locust had so grown in esteemn
in Europe that something was said about it by nearly
every writer who discussed rural economy or the possi-
bility of increasing national wealth through the culti-
vation of exotic trees. The first book devoted entirely
to thelocust was published in Paris in 1803. It isa
small octavo of 314 pages, and is entitled *‘ Lettre sur le
Robinier connu sur le nom impropre de faux Acacia.”
It was written by M. N. Francois de Neufchateau, a
senator and member of the Institute. This work
contains the essence of all that had been previously
published about the tree in France, and a great deal
of information relative to its culture and uses. A trans-
lation of portions of Mousieur Francois’ essay is pub-
lished in an English book on the locust, which appeared
from the pen of W. Withers, of Holt, in Norfoik, in
1842, under the title of ‘* The Acacia Tree : Its Growth,
Qualities, and Uses.” William Cobbett, however, bet-
ter known perhaps as the vituperative political essay-
ist, Peter Pindar, than as an enthusiastic and success-
ful planter of trees, did more by his writing and ex-
ample than any other man to make known the value
and spread the cultivation of the locust tree.

Cobbett, during a forced residence in the United
States from 1817 to 1819, occupied himself in farming
on Long Island, where he established a small nursery
for the propagation of fruit and timber trees. It was
at this time that he came to the conclusion that “ noth-
ing in the timber line could be so great a benefit asthe
general cultivation of the locust.” On his return to
England he carried a small package of the seeds. of
this tree home with hiin and began the systematic rais-
ing and selling of locust trees, his total sales amount-
ing to more than a million plants. This he tells us in his
book called ‘' The Woodlands,” which in some respects
is the best book on tree planting which has been writ-
ten in the English language. The author in his pre-
face gives his reasons for having written it : ‘‘ Many
years ago,” he says, ‘* I wished to know whether I
could raise birch trees from the seed. I looked into
two French books and into two English ones without
being able to learn a word about the matter. I then
looked into the great book of knowledge, the * Ency-
clopzdia Britannica’; there I found in the general dic-
tionary, ‘Birch tree, see Betula, Botany Index.’ I
hastened to Betula with great eagerness; and there I
found, ‘'Betula, see Birch tree.” That was all; and
this was pretty encouragement to one who wanted to
get, from books, knowledge about the propagating and
rearing of trees.” There are tree planters of the pres-
ent generation who turn to the literature on the sub-
ject with results which are hardly more satisfactory.
Cobbett's book has long been out of print, but no
other work gives such clear and specific direction for
rearing and planting trees, and there are portions of
it which might well be reprinted for general circula-
tion.

Cobbett’s enthusiasm for the locust tree, and his zeal
in propagating it, caused it to be planted generally in
England in his time, and the fashion, as is often the
case with English fashions, crossed the Atlantie, and
fifty or sixty years ago no tree was so often planted in
this country. Remnants of these old plautations may

be seen up and down the Hudson River and in the
neighborhood of all our seaboard cities ; and the locust
is now fairly naturalized in a large part of the country
east of the great plains, although originally its range
was a comparatively restricted one, it being found only
in the forests of the Alleghany Mountains, from Penn-
sylvania to northern Georgia, and, doubtfully, in a few
isolated stations west of the Mississippi River. So far
as the United States is concerned, however, the locust
tree has not fulfilled the hopes of the early planters.
It is preyed upon in this country by a horde of insects
who bore into the trunk and destroy the trees or the
value of their timber, and the prophecy of the younger
Michaux, that thelocust tree would become more com-
mon in Europe than in its native country, has proba-
bly been fulfilled.

It is, however, one of the few American trees, if not
the only one, which has become really naturalized in
Eunrope, and there is no other exotic tree which travel-
ers in central Europe see more frequently. This is due,
in part, to the fact that it has been planted every-
where along the lines of railroads to hold the soil on
the embankments, and because it is the favorite tree
for the embellishment of the grounds surrounding the
stations.

Long cultivation of this tree has given birth to many
varieties, and of these the one known as the Parasol
Acacia, with a dwarf, compact, spherical head, usually
grafted as a tall standard, is one of the most popular
ornamental trees in Europe, where it lines countless
miles of roadside and adorns innumerable villa gar-
dens.

The great value of the locust tree is found in the
wood which it produces. This is heavy, exceedingly
hard and strong, very close grained, and capable of
withstanding for a long time the effects of decay, when
placed in contact with the ground. This makes it one
of the best woods known for fence posts ; it has many
uses in ship building, and is preferred to the wood of
all other trees for treenails, for which purpose it is
largely used. It grows rapidly from seed, which is pro-
duced in the greatest profusion, and it will adapt itself
to almost every kind of soil. The rapidity of its growth
is great, and thanks to the lightness of the shade cast
by its compound leaves, it does less injury than most
other trees to crops growing beneath its branches. The
locust is a good hedge plant, too, and the fragrant
white flowers are very beautiful. These are the quali-
ties which have made the locust popular, and were it
not that it is so liable to the attacks of insects, the
planters of the present day would be able to indorse
all that Cobbett claimed for it.—Garden and Forest.
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Colors.

The great chemist Michel Eugene Chevreul, who
recently died at the ripe old age of 103 years, terms
his research in the realin of colors as the philosophy of
natural phenomena. About all the knowledge we pos-
sess in this vast and beautiful field is due to this grand
old man.

Chevreul’s genius has demonstrated that the har-
monies of color are submitted to immutable laws
which he has revealed, and the certainty and fruitful-
ness of which he has demonstrated by calculation.

There are but three primary colors generally recog-
nized—blue, red, and yellow. Theseare called primary
because they cannot be produced by compounding any
other colors. Then we have the secondaries—green,
purple, and orange. These are called secondaries be-
cause blue and yellow make green ; red and blue, pur-
ple; red and yellow, orange. From these we derive
the tertiaries—olive, citrine, and russet. Purple and
green make olive ; orange and green, citrine ; purple
and orange, russet. Thus we have the three classifica-
tions denoting all the colors proper extant. From
these are derived the hnes, tints, and shades. A hue is
obtainel by the combination of any of the primaries.
The hue may vary according to the predominating in-
fluence of one color over another. To obtain a “ tint?”
we simply add white to any of these colors; and to
form a ‘‘shade” we add black or any of the dark
colors.

So from the above we have the alphabet of colors.
The variety of tones, tints, hues, or shades to be ob-
tained from this alphabet are as kaleidoscopic in their
possibilities as the alphabet of letters. The hand of
man or the skill of the artist will never exhaust
them.

We have still another term we use in relation to
colors which bears its own significance also, and that
is ‘‘ tone.” While we have our three primaries to start
from, yet we have no standard *‘ tone” from which we
shall start our secondaries. There are many different
kinds of red, yellow, and blue, and we signify the dif-
ference as ‘‘ tones,” the same as we apply the term to
different instruments of the same kind. You will say
that this piano has a much better tone than that piano.
So we will find in selecting our primaries. While some
of the *‘ high-toned ” reds will produce a much more
beautiful tint, yet they are too fugitive to use for ex-
terior house painting; so, too, with the greens and
yellows, while some are quite permanent. Below we
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give a list of formulas for mixing colors which will be
of service to the amateur house painter and to ladies
who decorate their own ‘ bric-a-brac.”

French Red.—This color is simply Indian red, light-
ened with vermilion and glazed with carmine.

Chocolate Color.—Add lake or carmine to burnt um-
ber; or take Indian red and black to form a brown :
then add yellow to bring about the desired shade.

Yellow Lake.—Take of umber and white equal parts
and Naples yellow and scarlet lake ; glaze with yellov
lake.

Olive Brown.—Mix one part of lemon yellow with
three parts burnt umber. Change proportions for dif-
ferent shades.

Clay Drab.—Raw sienna, raw umber, and white lead,
equal parts ; then shade with chrome green.

Bismarck Brown.—Take carwmine, crimson lake, and
gold bronze, and mix together. It alight shade is de-
sired, use vermilion in place of carmine.

Jonquil Yellow.—Mix flake white and chrome yellow,
and add vermilion to carmine.

Medium Gray.—Eight parts of white to two of
black.

Lead Color.—Eight parts of white, one of blue, and
one of black.

Light Buff.—Yellow ocher, tinted with white.

Deep Buff.—The same, wth the addition of a little
red.

French Gray.—White shaded with ivory black.

Gold Color.—White and yellow, shaded with red and
blue.

Pearl Color.—White, black, and red in proportions
to suit taste.

Canary Color.—Five parts white and three parts
lemon yellow.

Oak Color.—Five parts white, two of yellow, and one
of red.

Olive Color.—Eight parts of yellow, one blue, and one
black.

Snuff Color.—Four parts of yellow and two of Van-
dyke brown.

Rose Color.—Five parts of white and two of car-
mine.

Bottle Green.—Dutch pink and Prussian blue for
ground ; glaze with yellow lake.

Salmon Color.—Five parts white, one yellow, one
umber, one red.

Brown.—Three parts of red, two black, and one yel-
low.

Copper Color.—One part red, two of yellow, and one
of black.

Lemon Color.—Five parts of lemon yellow and two of
white.

Straw Color.—Five parts of yellow, two of white, and
one of red.

Fawn Color.—Eight parts of white, one of red, two
yellow, and one of umber.

Flesh Color.—Eight parts of white, three of red, and
three of chrome yellow.

Chestnut Color.—Two parts of red, one of black, and
two of chroine yellow.

Wine Color.—Two parts of ultramarine and three of
carmine.

G7reen.—Blue and yellow or black and yellow.

Maroon Color.—Three parts of carmine and two of
yellow.

Tan Color.—Five parts of burnt sienna, two yellow,
and one raw umber.

Pea Green.—Five parts of white and one of chrome
green.

Stone Color.—Five parts of white, two of yellow, and
one of burnt umber.

Citron.—Three parts of red, two of yellow, and one
blue.

Drab Color.—Nine parts of white and one of umber.

Lilac.—Four parts red, three white, and one blue.

Purple.—The same as lilac, but differently propor-
tioned ; say two parts of blue.

Violet.—Similar, but more red in than purple.

Cream Color.—Five parts white, two yellow, and one
red.

Claret.—Red and black, or carmine and blue.

Dove Color.—Red, white, blue, and yellow.

Light Groy.—Nine parts white, one blue, and one
black.

Willow Green.—Five parts white, two verdigris.

Peach Blossom.—Eight parts white, one red, one blue,
and one yellow.

Bronze Green.—Five parts chrome green, one black,
and one umber.

Carnation Red.—Three parts lake and one white.

Grass Green.—Three parts yellow and one Prussian
blue.

Brick Color.—Two parts yellow ocher, one red, and
one white.

Portland Stone.—Three parts raw umber, three yel-
low ocher, one white.

Plum Color.—Two parts white, one blue, and one
red.—8. Paris Davis, N. W. Builder and Decorator.

—_—_— et r——

THE baryta deposits on McKellar’s Island, Canada,
are now being worked. Experts pronounce this to be
the finest deposit in America.
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RECENTLY PATENTED INVENTIONS.
Mechanical,

HyprauLIC FORGING PRESS.—Charles
Davy, Sheffield, England. Thisinvention relatesto the
feed rollers of a press for operating on large plate
blooms and similar work, requiring to be reduced 1n
thickness by successive squeezings of consecutive por-
tions of their length, and vertically movable feed
rollers are upheld by counterbalance weights or other
yielding power, in connection with mechanism whereby
the press head is caused to depress the feed rollers con-
currently with the compression of the ingot.

FLOOR JACK. — James E. Bean, Iron-
wood, Mich. The head block of this jack has a grooved
hearing face, and on the block is pivotally mounted a
spirally inclined cam having a lever arm, while loosely
connected to the block is a retaining block or plate
having retaining clawg, and arrauged to be borne upon
by the cam, the jack taking up but small space, and
being designed to force all the flooring boards to place
except the last one.

HuB CLAMP AND WRENCH. — John
Sullivan, Grand Rapids, Mich. This is a combination
tool for the simultaneous removal of a spindle nnt and
the wheel of a vehicle, and is a simple and compact im-
plement by the use of which the hub may be firmly
grasped and the wheel, along with the spindle nut, be
expeditiously and readily removed.

PAN MAKING MACHINE. — Charles A.
Codding and Lloyd E. Wilbur, Dowagiac, Mich. This
is a machine specially designed to form ash pans from
the sheet metal blanks, and theinvention covers various
novel details and combinations of parts whereby the
pans can be quickly shaped ready to be riveted, while
the machine requires but little power to operate it.

Miscellaneous.

LANTERN.—Carl Rabenstein and John
Reineking, Neillsville, Wis. This invention provides
means whereby lanterns may be expeditiously and ef-
fectively clamped upon the thills or tongue of a vehicle
and as readily detached therefrom, the invention cover-
ing a novel construction and combination of parts.

GLOVE DONNING IMPLEMENT.—Isaiah
D. Crispell, West Stockbridge, Mass. This is a device
with a handle having an arm extending from one end in
a straight direction and diverging arms extending from
the handle at each side of the straight arm, making a
neat and efficient implement to facilitate the putting on
of tight gloves.

AR SHIP.—Carl G. E. Hennig, Pater-
son, N.J. This is an air ship in which the car, instead
of being rigidly attached to the balloon, is freely sus-
pended therefrom by ropes or like connections, the in-
vention covering a novel construction, arrangement, and
combination of parts to maintain the suspended car in
its proper position relatively to the balloon.

MiLK CooLER. — William W. Conder,
Hebo, Oregon. This invention provides a series of
small deep receptacles which are in free communication
at their lower ends, the whole being placed within an
outer tank or receptacle, whereby the cream will rise
with great rapidity and the whole will remain sweet for
a long time.

RUNNING GEAR. FOR VEHICLES. —
Evert Takken, Douglas, Mich. This invention relates
especially to the construction of the forward axle of
buggies and attachments thereto, providing a simple
device for attachment to the spring and vehicle body,
whereby the axle maybe readily turned beneath the
body and with but little friction.

TABLET FOR PURSE FRAMES. — Louis
B. Prahar, Brooklyn, N. Y. This is an attachment for
the frames of purses, chatelaine bags, and similar ar-
ticles, whereby one or more leaves or tablets may be
made to comnstitute virtually a portion of the frame,
and which will be convenient of access and may be con-
cealed when not in use.

FruiT CAN.—Reuben C. Munger, Che-
banese, Ill. This is a can or jar with the mouth of the
same diameter as the body, and in which the covermay
be perfectly sealed and firmly held in place, there being
combined therewith a pivoted lever having a beveled
end engaged by a link, a screw engaging the link and
drawing it forward upon the beveled end.

CARRIAGE CURTAINS.—John M. Mast,
Cambridge, Pa. This invention provides a button hole
shield and latch for curtains, re-enforcing the button
hole and making an efficient device which will not rot
or otherwise damage the curtaine by retaining moisture.

RACK FOrR EXHIBITING CLOAKS, ETC.
—John H. Eyles, New York City. This rack has op- |
posite and rigid foot pieces having holding plates
secured thereto, and each provided with two rigidly held
uprights, in combination with a continuous cross piece
having locking lugs, and other novel features, the rack
being very strong and durable and adapted to be readily
taken apart for shipment and easily set up for use.

MouLp FOR CASTING SAD IRONS. —
Jacob M. Davies, New Castle, Pa. This is a separable
metal mould for casting sad irons in pairs, to dispense
with the use of sand moulding, whereby the workis
designed to be speedily performed by unekilled labor at
a great reduction of expense.

WASH BOILER. — Henry J. F. Rose,
High Bluff, Manitoba, Canada. This is an improved
washing and steaming machine with an outside boiler
or tank having a corrugated bottom, and a smaller
inner casing surrounded by a waterspace, there being a
novel arrangement of tubes to promote the rapld cir-
culation of hot, soapy water, whereby the clothes will
be quickly and thoroughly washed.

GAS MANUFACTURE. — John A. Mec-
Collum and Benjamin F. Burt, Riverside, Cal. This
invention relates to an apparatus for the manufacture
of water gas from superheated steam and oil, the fur-
nace having a lower coal compartment and an upper
lime compartment, oil pipes discharging into the coal
compartment, and a steam pipe and air blast entering
below the grate, while the outlet pipe leads to a fixing
chamber.

SpeEcUuLUM. — Richard P. and Charles
H. McCully, Brooklyn, N. Y. This is an instrument go
made as to be capable of quick dismemberment for
cleaning purposes, the parts being likewise adapted to
be readily put together for use,

INSECTICIDE.—James M. A. Miller and
Peter McMaster, San Mateo, Fla. Thie is 8 compound
of sulphur, caustic soda, chloride of sodium, nitrate of
potassa and water, the invention including the process
by which the sulphur is reduced from a solid to a fluid
condition.

Toy PistoL. — Edward Dennis, Jr.,
and George E. Williams, Sing Sing, N.Y. This isa
device 8o constructed as to form practically a revolver,
providing means whereby a number of paper caps may
be loaded at one time in order for successive firing,
thereby avoiding the delay of loading a single cap at
each firing.

ORTHOPEDIC MARCHING MACHINE. —
Joseph L. Naish, New York City. This is a stationary
machine in which a person is placed with shoulders
held tack firmly to a back board, while the feet are
fastened upon small cars which move in tracks limited
to the extent of the prescribed pace, motion thereto
being given by the feet as in ordinary walking, the
hips being held in a guide, and the invention covering
various other novel features, in order to facilitate the
teaching of correct marching to soldiers and others.

FoLpiNg T-SQUARE. —Henry W.
Oliver, New York City. This invention comnsists of a
head comprising two arms pivoted to the blade and
adapted to be folded thereon or extended in line with
each other and at angles to the blade, the implement
being adapted to be conveniently folded up for trans-
portation and easily extended and unfolded for use.

SUGAR CANE CUTTER AND CRUSHER.
—Jose R. Mesa, Yugua Santa Catalina, Cuba. This is a
combined machine comprising a hopper communicating
with a cylinder having radial perforations and having a
grinding shell at its lower end, in which is supported
a rotary centrally apertured knife-carrying tube or
sleeve, a grinding cone being secured on the shaft
within the shell, and the invention covering various
other novel features and combinations of parts.

STENOGRAPHER'S STAND.—George C.
Logan, New Orleans, La. This is a stand with rollers
arranged beneath to receive the ends of a web, a spring
arranged in connection with one of the rollers, and a
tripping attachment, to facilitate the turning over or
removal of sheets on which the stenographer’s notes
have been taken.

SCOURING AND WASHING APPARATUS.
Frank E. Anderson, East Orange, N. J. This is an ap-
paratus more particularly intended for the cleansing and
washing of wool, 1n which a succession of fiber-sub-
merging tubes are employed, with pressure or squeeze
rolls interposed between the tubes and at the terminus
of the series, whereby the wool or fiber is more effectu-
ally cleaned.

ORNAMENTING HoLLOW W ARE. —
Frederick H. Webster, Brooklyn, N. Y. Thisinvention
relates to ornamenting in relief or intaglio, or both, of
metal hollow ware, by mechanical means, by a process
of expanding the body of the hollow blank into an em-
bossing die by means of a block of soft India rubber to
which pressure is applied, and designed to make a finish
equal to repousse work, and hand chasing and engrav-
ing.

EXHIBITION TRAY. — Henry K. Dyer,
Brooklyn, N. Y. This tray has anarrowbordercovered
with plush or other fabric, combined with a removable
center piece held within and by the border, a cover for
the center piece beirg held between its outer edge and
the edge of the border, the tray being designed more
particalarly for jewelers’ use, and the covering for the
central portion being readily changed.

FENCE PosT. — Ebenezer Butterick,
Brooklyn, N. Y. This is a light post designed to be
secured in place without excavating, having a vertical
strip attached to a wooden section, with a socket in its
lower end to which is secured a rod with an inverted
box-shaped anchor, having tapering sides and sharp
edges, and an oval top with an aperture, the anchor
abutting against the lower edge of the post, with the
rod projecting through it.

NEW BOOKS AND PUBLICATIONS.

A NEw MEDICAL DICTIONARY. Includ-
ing all the words and phrases used in
medicine, with their proper pronun-
ciation and definitions. By George
M. Gould. Philadelphia: P. Blakis-
;%n, Son & Co. 1890. Pp. 519. Price

An alphabetical list, with definitions of medical
terms, makes up the body of this work. To this are
added lists of abbreviations used in the different branches
of medicine and appendices containing tables, with
analyses of the waters of the mineral springs of the
United States, duration of life, death rates of the dif-
ferent countries and States, and a large amount of other
very valuable material. Its compact form and reason-
able price render the book more than desirable.

PAVEMENTS AND RoADs: THEIR CON-
STRUCTION AND MAINTENANCE.
Compiled by E. G. Love. 1890. The
Engineering and Building Record.
New York. Pp. 410. Price $5.

The Engincering and Building Record has published
recently a number of articles on the maintenance of
roads and pavements. The present work includes a
compilation of these papers. At the present day a
great interest in road making is being developed, and
the States are passing road bills for the encouragement
of building country roads. The State of New Jersey,
under some of these enactments, is doing a most exten-
sive work in laying county thoroughfares on the Tel-
ford system, and any contribution to the science of en-
gineering and road making is peculiarly timely. It is
satisfactory to notice that other places complain of their
pavements besides the cities of the United States, and
that we are not alone in having poor streets.

HISTORY oF THE AMERICAN Piano-
FORTE, ITS TECHNICAL DEVELOP-
MENT, AND THE TRADE. By Daniel
Spillane. New York: D. Spillane
Publisher. 1890. Pp. 369.

It is to be presumed that there is an American piano-
forte. Accepting this as the case, its development and
present status is well givenin Mr. Spillane’s new book.
The portraits of representative makers of this country
add largely to the interest of the work. Numerous
illustratious of the mechanisms used are given.

LocoMOTIVE ENGINE RUNNING AND MAN-
AGEMENT. By AngusSinclair. New
York : John Wiley & Sons. 1890. Pp.
xx, 416. Price $2.

The running of a locomotive has a fascination for
many who are little interested in other divisions of me-
chanics. The whole history of the engine runner’s
work, followed by a treatise on the management cf the
different parts, including the shifting link, valve setting,
link motion, Westinghouse air brakes, etc., with nu-
merous illustrations and a skort specimen examination
paper, are embodicd in the book. It will be found of
rather general interest from the careful way 1n which it
18 written, and from the picture it draws of the respon-
sibilities annexed to the position of engine driver.

A SHORT COURSE OF EXPERIMENTS IN
PHYSICAL MEASUREMENT. By Har-
old Whiting. In fourparts. PartIl
Cambridge : John Wilson & Son.
1890. Pp. xii, 278.

Physics has ceased to be merely a science of demon-
stration, but has developed largely into one of measure-
ments. Such works are designed for students, to make
them do work in the laboratory of the same character
as that required in advanced physical studies. As far
as the ground goes, in this first part, it is very thorough-
ly covered, and the work is kept strictly on an ele-
mentary basis. The necessary calculations are, of
course, supplied.
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dence of Henry R. Towne, at Stamford, Conn. H.
H. Holly, of New York, arcbitect. Perspective
elevation, floor plans, sheet of details, etc. Cost
$20,000.

Plate in colors of a dwelling at Tremont, N. Y.
Floor plans, perspective elevation, sheet of de-
tails, etc. Cost $6,000.

. Perspective elevation and floor plans of a residence
at Monclair, N. J. J. C. Cady, of New York,
architect. Cost complete $10,000,

4. Photographic view and floor plans of a residence

at West Brooklyn, N.Y. Cost $4,500.

5. A cottage at Dunwoodie, N. Y. Floor plans and

perspective elevations. Cost $5,000 complete.

A dwelling at Holyoke, Mass. Perspective and
floor plans. Cost complete $5,500.

7. Sketch of a residence at Surbiton.
8. Design for a one story house to cost about $1,000.

=

2.

<o

Engravings representing the exterior and plan of a
large piggery.

A dwelling erected for Mr, C. D. Danforth,Yonkers,
N. Y. Floor plans and perspective. Cost $9,000
complete.

Photographic perspective view and floor plans of a
neat and desirable cottage recently erected at
Griswoeld, Iowa, from plans and perspective pub-
lished in the ScIENTIFIC AMERICAN., Cost
$1,075.

. A handsome residence at Springfield, Mass.,
erected for Mr. E. W. Shattuck. Perspective and
floor plans. Cost $15,000.

. Floor plans and photographic perspective of
several cottages erected for the late Hon. Chas.
Crary, at Chester Hill, Mount Vernon, N. Y.
Cost $4,000 each complete. Mr. J. C. Brown, of
Mount Vernon, architect.

Sketch of a chapel and village hall. Estimated
cost $20,000.

Page engraving of the Ripon Cathedral, Yorkshire,
England.

10.

11.

14.
15.

16. Miscellaneous contents: Steam and hot water
heating.—The garden.—European health resorts.
—Fireproof paint.—Testing well water for sewage.
—The carpenter.—Fire clay in Montana.—The
Spence hot water heater, illustrated.—Improved
sliding blinds, illustrated. — Prepared building
paper.— An improved separator and trap for
stean boilers, illustrated. — Lyle’s storm and
screen door, illustrated.~—A sheet copper statue
thirty-five feet high, illustrated.—A boiler for
greenhouses, dwellings, ete., illustrated.—An
efficient ventilating fan,illustrated.—An improved
deor hanger, 1llustrated. — Taste in selecting
paint.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages: forming, practi-
cally, alarge and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied snbjects.

The Fullness, Richness, Cheapness, and Conveniance
of this work have won for it the LARGEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

MUNN & CO.. PUBLISHERS,
361 Broadway, New York.

© 1890 SCIENTIFIC AMERICAN, INC.

Wusiness and Personal.

The charge for Insertion under this head is One Dollar
a lineyor each insertion; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in next issue.

For Sale—New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y.

Acmeengine,1to5 H. P. Seeadv.next issue.
Tuerk water motors at 12 Cortlandt St., New York.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J
Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city.

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Ill. 155 machines in satisfactory use.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

C. E. Billings’ Patent Surface Gauge. Drop Forgings.
Bronze Forgings. Billings & Spencer Co.,Hartford, Conn.

Farrel
Send for circular.

Veneer machines, with latest improvements.
Fdry. and Mach. Co., Ansonia, Conn.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.13.

For Sale—The whole or part of patent for stone pol-
ishing machine, illustrated on page19. For particulars
address the inventor.

Guild & Garrison, Brooklyn, N. Y., manufacture
steam pumps, vacuum puinps, vacuum apparatus, air
pumps, acid blowers, filter press pumps, etc.

Manhattan packing is self-lubricating. It keeps the
piston rods bright and smooth. Send for sample and
price list to Greene, Tweed & Co.. 83 Chambers St., N. Y.

The Holly Manufacturing Co., of Lockport, N. Y.,
will send their pamphlet, describing water works ma-
chinery, and containing reports of tests, on application.

The best book for electricians and beginners in elec-
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y.

Gas and Petroleum Engines. A practical treatise on
the Internal Combustion Engine. By W. Robinson. 59
pages. Fully illustrated. $5.50. E. & F. N. Spon, 12
Cortlandt St., New York.

A business man who has visited nearly every town in
the United States desires an agency for manufacturers
or others having goods or machinery for sale. Refer-
ences. Address W. Y., box 132, Cheshire, Conn.

Practical Electric Bell Fitting. Full description for the
fitting up and maintenance of electric bells for all pur-
poses, By F.C. Allsop. 150 illustrations. Large plates.
$1.25. E. & F. N. Spon, 12 Cortlandt St., New York.

&% Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information, and not for publication.

References to former articles or answers should
give date of paperand gage or number of question.

Inquiries not answered In reasonable time should

e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all, either by letter
or in this department, each must take his turn.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientitic American Supplements referred
to may be had at the oflice. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

Y hevies

(2303) E. A. P. asks for receipt for
sticky fly paper. A. Mix by heat 314 ounces raw lin-
seed oil, 1 pound resin, and add 3}4 ounces molasses.
Apply to paper while warm.

(2304) S. 8. asks : If four balls each 234
inches in diameter were placed on level surface, 14 inch
apart, 8o as to form a square so that a ball 4 inches in
diameter would rest upon all the balls, what would be
the elevation of the large ball above the level surface?
A. The problem is easily solved by the rule of the square
of the hypotenuse. The top of the large ball will be
5945 inches above the level surface.

(2305) H. B. asks for a cement or paste
that is transparent and will stick glass together. I want
it for a photo lense which has become uncemented. A.
Use Canada balsam.

(2306) W. S. S. asks for a good recipe
for renovating carpets, to restore the colors and remove
stains. A. First beat the carpets thoroughly. Then,
after they are tacked down, wash them with warm so-
lution of 1 part ox gall to 25 parts water by measure.
Mix and use alittle of the solution at a time, so as to
have it always warm and clean.

(2307) F. G. B. writes : I havean Indian
knife in my possession which I think is meteoric iron.
Is there any way in which it could be proved? A. It
would be difficult or impossible to prove it. The pres-
ence of nickel would tend to prove that it was made
from meteoric iron.

(2308) A. H. T. asks: 1. What is the
name and price of American microscopical journal ? A.
The Microscope, Trenton, N. J. $1 per year. Ameri-
can Monthly Microscopical Journal, Washington, D. C.
$1 per year. 2. What chemical reaction, if any, takes
place when a strong solution of niter cake is added to
chloride of lime ? A. If by niter cake you mean crude
acid sulphate of soda, then some chlorine would be set
free, with interchange of sulphuric and hypochlorous
acids of the lime and soda salts respectively.
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(2309) W. G. S. writes: 1. Which is the
right side to use tracing cloth with ink—the smooth or
the dull side? A. Use the smooth side. 2. What
remedy is there to prevent the ink from running? A.
The ink should be thick, and the pen should be pressed
lightly on the cloth.

(2310) A. T. S. writes: 1. Please inform
me what day of the week the 10th of September, 1853,
1854, 1855, 1856, and 1886 fell on? A. 1853 Saturday, 1854
Sunday, 1855 Monday, 1856 Wednesday, 1886 Friday.
2. What preparation do the skin doctors use to eradicate
small scars from face and hands? A. Any number of
cosmetics are recommended, but none can be given as
a universal panacea. 3. Has the starch solution to be
boiled for the iodine ink? How long will it take to
fade? A. It should be boiled, and allowed to cool be-
fore adding the iodine. It is not very satisfactory, and
its period of fading cannot be predicted.

2311) T. E. P. asks what to add to
crude gutta percha while dissolved, to make it stick to
glass. 1 have had a great deal of trouble with it. A.
To make gutta percha adhere to glass, apply heat after
the solvent has completely evaporated. 2. Can I get
zinc plates for a battery all ready amalgamated, from
any electrical supply house? A. Amalgamated zincs
may be had on special order, but they are very brittle
and liable to break in transportation. You can amal-
gamate them without trouble by rubbing with mercury
moistened with dilute acid. A piece of galvanized iron
makes the best rubber for applying the mercury.

(2312) E. M. writes : Clay is principally
discolored by oxide of iron. Would an electromagnet
do much to purify same, provided the clay in a liquid
state could be repassed very close to the poles of rarae?
A. A magnet will not attract sesquioxide of iron. It
might purify clay from pyrites if the latter were of the
magnetic variety. In our SUPPLEMENT, Nos. 340 and
383, you will find articles on the subject of treatment of
clays.

(@313) T. J. L. asks: Can you inform
me what will take a rust stain out of granite? I have
~ tried oxalic acid, but after seven or eight days the stain
returns. A. Try the effect of hydrochloric acid after
the oxalic acid has been applied.

(2314) W. H. S.. Nebraska, says: A few
weeks ago you gave an account in the SCIENTIFIC
AMERICAN of a well somewhere in the East that at
times gave forth a current of air. Our wells hereare
from two to tiiree hundred feet deep, and at times the
air comes 80 fast that it can be heard rods away, and at
other times it sucks down. When the wind is north,
the water rises five and six feet. When the wind is
south, the water goes down. Our opinion is theriseand
fall of the water is what causes the current. What I
should like to have explained is, how can the wind
affect the water that depth under the ground? We are
about one thousand miles from any body of water.
A. The earth is porous, and contains air down to the
water line. Changes of pressure in the atmosphere, as
indicated by the barometer, must naturally be felt
through the porous upper stratum and down to the
water line. This, however, at the utmust, would only
account for a small part of the variation in level which
you speak of. The cause of so great a change of
level must be considered as indeterminable in many
cases. Often a special investigation will reveal it.

2315) A. H. asks: 1. Can you give me
the formula for a crystal cement for cementing glass
that will not dim its brilliancy? A. Use Canada balsam
or dammar varnish. 2. Is it possible to make every-
thing perfectly horizontal? What I mean, suppose you
aim a gun in a horizontal manner, does not that gun
barrel describe the part of a circle of the same radius as
the earth? A. Practically no, theoretically yes. In
practice the departure from the horizontal is quite im-
perceptible. Inthe case of the gun barrel it would not
describe a circle of the earth’s radius, but wouldsimply
sagor bend downward an infinitesimal amount. 3. Can
you give me the formula for making artificial ivory
that will not diseolve in water? A. Mix 8 parts shellac
with 82 parts strong ammonia and agitate for some
hours in a closed vessel. After solution mix with it 40
parts zinc oxide in a paint mill. Expel ammonia by
heating, dry, grind, and press into shape at a tempera-
ture of 500° to 540° Fah. We cannot answer the other
queries.

(2316) W. J. P. asks (1) why a flash or
stroke of lightning in the vicinity of a telegraph line
will break the circuit on tktat line, causing the sounder
to work by jerks, notwithstanding the same is held
down by a strong battery of four cells. The under-
signed, who is a constant reader of your paper, noticed
the above phenomenon on a private line, with ground
circuit, running from his house to that of a friend’sa
mile distant. A. When the lightning opposes the action
of the batteries, it neutralizes the battery current and
releases the armatures. 2. Is there any effectual means
by which grass can be prevented from growing up be-
tween bricks in the pavement, or which will exterminate
it after it has once grown up? A. A solution of common
salt in water poured along the joints between the bricks
will kill the grass. Chloride of lime is more powerful.

(2317) C. C. P. asks: 1. Can you give me
a formula for modeling wax that will be a good substi-
tute for clay? A. Mix thoroughly at as low a heat as
possible 2 parts yellow beeswax, 414 ounces Venice
turpentine, 2 ounces lard and 134 pounds elutriated bole
(a fine ferruginous clay). Pour into a vessel with water
and knead several times. 2. What produces the sound
when one whistles? A says that the size of the open-
ing at. the lips produces the different tones. B says
that the pitch is governed by the position of the tongue,
as the tongue is low in the mouth when a low tone is
made. and i8 raised correspondingly with the tone. Also
a tone of the same pitch can be formed with a large
and a small aperture of the lips. Have the vocal chords
anything to do with it? A. The air rushing out through
the lips produces a sound which is modified in pitch by
the size of the cavity of thé mouth. This acts asare-
sonator and re-enforces the particular note to which it
corresponds. The vocal chords do not play any part
in whistling,

(2318) W. H. Y. asks (1) how to make a
dark cherry stain of good quality for staining scroll
work, etc. A stain that will soak into the wood and not
rub off and will take a good finish. A. You may use a
suitable aniline color (diamond dye) after working the
wood in a bath of Castile soap 3% parts in water 100
parts, or use a decoction of logwood in vinegar. 2. Also
how to obtain a dark finish on oak and ash? A. Inclose
in a box or closet with some saucers or plates of strong
ammortia. The fumes will darker the wood.

(2319) C. A. asks : What substance could
I use for a tire balloon? I have used a rag, a wick, and
some sponge soaked in kerosene, turpentine, or alcohol.
They all set my balloons on fire except alcohol, which
is too expensive for a large balloon. A. Use paper.
Soak the neck in a solution of ajum. Surround the
sponge with a tube or chimney of thin asbestos paper.

(2320) F. H. J. asks for a formula for
gum and mode of applying to paper, as is used for
gummed label paper. A. We have repeatedly published
the postage stamp composition :

Dextrine.. .. .......coeiiiiiieen ve....2 parts,
Acetic acid...... e e eieieen veeeeennl
Water... .coooveiiiiiinnnn. eeeireaeenes 5
Alcohol ..vvviieniiiiiiiiiiiiiniien e oo

Or use a solution of gum arabic in water with a little
glycerine. The proportion of the latter must be varied
according to weather.

(2821) J. V. F. writes: Please give a so-
lution of the following problem: A man buys 20 pen-
cils for 20 cents. The prices are 4 cents apiece, 2 for a
cent and 4 for a cent. How many of each did he get?
A. It can be done tentatively on basis of following
equations :

T+y+2=20
4+ Y%y +¥42=20
The value of @ it is evident must be 1,2,3or4. On
trial it is found that =3 gives an answer, when y=15
and =2, or 3 pencils at 4 cents, 15 pencils at 14 cent,
and 2 pencilsat ¥4 cent.

(2322) H. S. asks: Which chemical
offers the most resistance to heat? A. Oxide of cal-
cium (quicklime); of common substances, oxide of zir-
conium is probably as good a non-conductor as is
known.

(2323) W. A. W. aske how to dissolve
white shellac gum. Have tried alcohol, and while it
softens the gum it will not dissolve it, but the same al-
cohol will dissolve orauge shellac all right. A. The
trouble is that the white shellac contains water, Use
more and stronger alcohol.

(®324) W. J. asks (1) for alloy which
will meltin hot tea. A. Tin 25 parts, lead 50, bismuth
12, cadmium 13. 2. Also the formula for Pharaoh’s
serpents. A. See our SUPPLEMENT, No. 259. 3. The
chemicals which are put in paper torpedoes. A. Ful-
minating powder, such as used in percussion caps.

—
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TO INVENTORS.

An experience of forty years, and the preparation ot
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application,and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

—

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

June 24, 1890.
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.)

Addresses or labels to wrappers, envelopes, or

publications. atlaching, J. D. Robertson.......
Alarm. See Burglar alarm. Mill eievator alarm.
Alkaline carbonates and acetone, making, F. W.

A. Frerichs
Anchor, C. J. Whealton..
Animal shears, D. F. McDonald
Annunciator, R. P. Garsed......
Badge. De Young & Andrews.
Bale tie, L. R. Lantz
Balling machine, sliver, G. J. Torrance
Band cutter and feeder, W. Holliday.

Band twister, G. H. llowe.... .........ccccoiiiii 430,650
Bar. See Harvester bar.
Barrel elevator, W. H. Pierson.

Barrow wheel, J. P. Haigh........ . 430.942
Basin cover, catch, G. G. Campbell................. 430,620
Battery. See Diffusion battery. Galvanic bat-

tery.
Beam or girder, G. W. Dithridge....... PR ve seen

Bed, invalid, D. T. Fox
Bed lounge, A. Morris.......

Belt fastener, S. H. Morrall.... .. .
Bending machine, J. S. Stevenson
Berth, ship’s. D. F. McDonald....
Blind, stop, B. W. Hoxie
Blower, H. H. Barclay

Boiler. See Feed boiler. Range bmler Steam
boiler. - Water tube boiler.
Boiler. 8. H. Jennings......co..oviveeeeeneiennnnnes 430,856
Boiler chambersor of flues, external wall of steam,
H.C. 8ellers........ coviiiiiiiiiinniieinenn e 430811
Boiler-furnace, steam, Holmes & Sieben. .. 4309
Boller stays, making, G. L. McGregor. ........ ovee. 430,672

Bolting reel, Cook & Gent
Bolting reel, J. Bwan..
Book support, J. Smppe .
Boots or shoes, combined metallic shn.nk and
counter for, 0. W. Easton........... ... .. 430.733
Bottle, mucilage, E. R. Cahoone. . 430619
Box. Bee Letter box.
Box ornamenting machine, T. Remus...c...... ... 430,883
Brake., BSee Car brake,

—— o
Brake beam clamp, H. B. Robischung.... ... 430,756 | Electrical indicator, H. W. Leonard................ 430,865
Brake beam, trussed, li. B. Robischung .. 430,756 | Electro-mechanical combination lock, W. W.

Brick kiln, J. M. Bailey.......... .. 430,726 AleXander.....eeeveiviieniieienn oo cnnes 430,607, 430,608
Brick machine, C. W. Raymond. .. 430,752 | Elevator. See Barrel elevator.

Brick machine, C. W, Vaughn.. 450,978 ¢ Elevator, P. L.. Kimball ........... ........ . 430,655
Bridge, expanding and contractiny’, G. Edwards.. 430,935 | End gate fastening, J. Dion............

Broom rack, W. D. Neely........
Brush, tooth, T. G. Wonderly.
Brush, whitewash, J. W. Oram
Buckle, W. W, Olcott

Burglar alarm, J. Winegarden..... ceeiiieeeeaaaas .. 430,979
Burial caskets, padding for, L. G. Kregel......... . 430,964
Burner. See Gas burner.

Button hole strip, M. P. Bray........ccoeeeee ouene . 480.987

Button machine, J. Mathison..
Calculating system, electrical, H Hollenth
Camera. See Photographic camera.
Cane cutter and. crusher, combined, sugar, J. R.
Mesa..
Capsule dlppmg machine, J. Krehbiel
Capsule stripping machine, J. Krehbiel .
Capsule, machine for cutting gelatine, J. Kreh-

. 450,859
Car brake, Johns & Slattery... . 430,957
Car brake, J. L Stafford . 43089

Car coupling, C. J. Bumpus.
Car coupling, A. Colvin
Car coupling, H. Hill
Car coupling, T. I.. McKeen.
Car coupling, D. McVean...
Car coupling, W. D. Thurmond.
Car coupling, G. W. Weller...........
Car coupling drawhead, J. J. Lappin.
Car heater, R. E. Nichols .
Car stall or pen for shipping horses and other

animals, C. L. I.ockwood ... 431,024
Car starters, automatic clutch for, E. Dederick... 430.629

430,917
430,729
430953
.430,743, 430,744
431,019
. 430,119
. 430,904
. 430,738
. 430.875

Car, stock, B. C. Hicks....... eeresstacntaiesnanes ... 430,951
Car wheel, C. RoOberts.........cccvuevuenennnsd 430,836, 430,887
Car wheels, method of and apparatus for manu-
facturing metallic, Ralston & Jones............ 430,750
Cars, cattle guard for doors of stock, B. C. Hicks.. 43,918
430,950

Cars, watering trough for stock, B. C. Hicks.......
Carbon for electrical purposes and making the
same, J. H. Davis ...... ceteeeiieniecinananens
Carriage top joint, G. Gillies..
Carriage top prop, J. P. Faber .
Carrler. See Trace carrier. Trolley carrier.
Cart,road, A. Z. Bulger........ .. ciiieeneineeiannns 430,916
Cartridge case, Butterfield & Batchelor. ..
Carving machine, F. D. Peck
Case. See Cartridge case.
Packing case.
Cash carrier apparatus, F. J. H. Hazard ...

... 430,678
Fruit packing case.

. 430,996

Centro-linead, H. A. Hickok ... 430,647
Chain, drive, H. B. Dierdorfl........ cccicieiannnns 430,631
Chain for flexible partitions. B. C. Hicks ....... . 430,949
Chair. See Easy chair. Folding chair. Portable

chair.

Chocolate pot, C. J. Mulford .430,783, 430,784

Churn, E. Kellerstrass 430,654
Churn, S. Whitney...... 430,906
Chute loader, T. R. Griffith. 430.800
Cigar bunching machine, O. Hammerstein........ 430,644
Clamp. See Brake beam clamp. Hub clamp.

Strap clamp.
Clasp. See Corset clasp.
Cleansing compound, S. V. Harbaugh.... ......... 430,850
Closet. See Water closet.
Cloth tentering machine, [. E. Palmer ... 430,749
Clothes drier, D. Reed . 430,970
Clutch, friction, S. L. Wiegand ...... ceeen ... 430,907
Cock, stoo and waste, F. W, Meyer . 430,869
Cog wheel, L. Atwood.......c....... o eieeens ... 430,818
Comb. See Curry comb.

Commutator for induction generators for tele-
graph lines, W. S. Richards. . ..
Componsiton of matter, k. N. Boxer
Cordenser and cooling apparatus,:air,
Cooker, steam, W. H. Woolard
Cooking utensil handle, L. Benvenisti
Copy holder, J. T. Solomon.......
Copy press, E. A. Linnger....
Corn shocker, J. Armstrong.... .. ... 430,609
Cornstalk cutter. Mahaffie & Keslmg . 430,664
Corset, C. L. Olmstead........c.ccovieenieiineieninns
Corset clasp, G. D. Nichols.... .........coiiiiiian 430,874
Cotton or other flbrous materials, apparatus for
compressing, A. L. Blackman .
Counter, mechanical, K. Sweet
Counting apparatus, H. M. Aldrich.. .
Coupling. See Car coupling. Drill tube couphuz
Hose coupling. Thill coupling.
Cradle,G. S. Brewer........ ....co viiiiee viveennnns
Crane mechanism, traveling, L. R. Lemoine.
Crate head frame, R. J. Patterson
Culinary vessel handle, Haarlander & Grant.
Cultivator, J. D. Burkhart
Cultivator, D. C. Markham
Cultivator, I. Sachs .
Cultivator, W. H. Whetstone............ ... caeesens

J. Popper 4%0.881
... 430,98

. 430,894
. 430,781

Cultivator shank and tooth attachment, E. G.
DOrcChester.......covviiiiiiieiiiiinniiiinneens 430,841

Curry comb, A. C. Decker
Cut-out, fusible, I. N. Miller
Cutter. See Bandcutter. Cane cutter. Corustalk
cutter. Mining machine cutter.
Cutting machine, J. O. Purnell...................... 430,852
Delivery mechanism, prepaid automatic, J. M.
Sellers . 430,698
Dental engine motive gear, P. Brown 431,020
Denture, artificial, N. J. Goodwin.
Diffusion battery, M. Swenson.......
Direct-acting engine, H. C. Sergeant.
Disinfectant, H. M. Baker...........
Disintegrating machine, J. Hickey

.. 430,976
.. 430,757
.. 430,725
. 430,646

Door check, I.. R. Plank 450,682
Draught adjusting stay for vehicles, J. D. Shaul 430,690
Draught attachment, vehicle tongue, S. E, Har-

per... . 430,945
Draught equalizer, H. J. Gunn.. 430,641
Draught equalizer, W. H. Reeves....... 430,753
Drawer guide equalizer, L. A. Williams............ 430,908
Drier. See Clothes drier.
Drier for fruit and other materials, H. H. Taylor. 450.762
Drill tube coupling, M. C. Bullock.................. 430,617

Drilling machine, portable, Smith & Westerman.. 430.7C0
Drying machine, centrifugal, A. F. Doremus...... 430,632
Dye, red, C. Schraube........
Dveing apparatus, C. Corron..
Dynamo regulator, W. [I. Elkins. .
Easy chair, J. Busch........ Ceeieeeenaeane
Eleotrical circuit controlling apbaratus. E. R.
Gill, Jr..
Electric circuits, regulation system for. C. O.
Mailloux .....ceiiiiiiiiiiiiiiiiiis i
Electric conducting wires, suspending device for,
W. M. Davis........... Sevecessecesacnden
Electric connection, H. Sanche. .
Electric lighting system, T. A« Edlson e
Electric lock. Beers & Tuttle...........i..ceveenn
Electric machine, dynamo.or magneto, 1°. A. Kdil-
80D, . ee0neess vreenne.. 431,018

. 430,634
430,829
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Steam en-

Engine. See Direct-acting engine.
gine. Traction engine.

Envelope or bag machine, G. R. Clark......... oeeee 430,728
Fabric. See Knit fabric.
Farm gate, M. F. Swmith...............oo.l 430,702

Faucet, W. Vanderman 430.712

Feed boiler and water heater, J. Naylor . 430674
Feedwater heater, B. GOSS(I)....ccovvvvuniieereinnns 11,09
Feedwater heater and purifier. W. J. Smith (r).... 11,089
Fence guard, barb wire, G. Eddy.......... PO 430,931
Fence post, E. Butterick....................o.00 oeee. 430,830
Fender. See Plow fender.

Fibrous material, apparatus for compressing, A.

L. Blackman
Fifth wheel, F. 111ldreth
Filter, pressure, J. Carter.
Firearm, O. W. Bergman........ .
Firearm, breech-loading, C. Rostel.................
Fire extinguisher. Beckford & Covell..
Fire extinguisher, W. Linn .
Fire starter or lighter, mechanical, M. McOmber.. 430,873
Fish string needle, J. Brower.... .. o .. 430.826
Fishing rod, J. Brower.. .. 430.827
Kloor jack, J. E. Bean. .. 430.613
Folding chair, H. Hill... .. 430,952
Folding screen, G. L. Primrose. .. 430,683
Folding table, J. T. Bon....... .. 430,615
. 430,947

. 430,866

Foot rest and stool, combined, A. B. Heller.
Korging press, hydraulic, C. Davy.. .. 430,837
Founding pattern, J. V. B, Carter........ . 430,881

Frame. See Crate head frame. Spectacle frame.

Fruit packing case, R. J. Patterson .........430,678, 430.880
Fuel press, artificial, G. Y. Smith........... ....... 430,701
Furnace. See Boiler furnace. Roasting furnace.
Furnace cover, S. R. Smythe....,.. ereeeeeeeaeaas 431.012
Galvanic battery, J. H. Davis...
Game, J. Buchheit................... .... .
Garden implement, J. H. & G. L. Baxter.
Garment supporter, H. M. Griffin
Gas, apparatus for the manufacture of, McCollum

B2 £ 1 . 430,807
Gas burner, Hodgson & Brown . 430,853
Gate. See Karm gate.

Gate, J. Augspurger. 430,610
Gear wheel, L. Atwood . 430,519
Generator. See Hydrocarbon generator.

Glass annealing oven, A. kerrari.... ...... ....... 430,937
Grain binders. cord holder for, J. F. Seiberlin 430,697
Graphophone, R. I1. St. John...............ceet 430,759
Grate, sectional, M. Hamlin 430,943
G@rinding mill, D. C. Stover........ .. 430,899
Guard. See Fence guard.

Gun, magazine, C. Engh........... eereeerannas . 430,936
Gun, magazine, M. E. Gregg.. .. 430,199
Guns, apparatus for checking or controlling the

recoilof,J. B.G. A.Canet................ .... 430,920
Hammer, bush, O. P. Howard........cccovveeuaan.n 430.649
Handle. See Cooking utensil handle. Culinary

vessel handle.

Hanger. See Pipe hanger.

Harrows, adjustable drag for, J. H. Revis . 430.9:2
Harvester cutter bar, R. C. Davis 430.627
Hay rack, E. N. Avery . 430,611
Head rest, Dobson & St. John ...............oooeiees 430.731
Heading, forging, and upsetting machine, W. L.

L8] T - 430,834
Heater. See Car heater. Feedwater heater.

Steam and hot air heater. Tank heater.

Heating and ventilating apparatus. J. A. Baxter.. 430.726
Heating apparatus, air, J. A. Kirkpatrick 430,657
Hinge, friction, J. Grant........... .......... . 430,847
Hinge, swinging and sliding gate, R. Bulmer. . 430.618
Hitching device, J. P. Knisley... .... Ceeeeees . 430,962
Hog singeing apparatus, J. Cunningham........ ... 430,769
Holder. See Copy holder. Line holder. Miner’s

lamp holder.

Hoof expander, G. T. Chapman........ «e.ccuueee . 431,022
Hook. See Ladder hook. Snap hook.

Horse nail finishing machine, A. Holmquist........ 430.7.3
Horseshoe, G. T. Chapman.... ........... .. 431 0’1

Hose coupling, E. T. Winkler............. ..ceu....
Hub clamp and wrench combined, J. Sullivan.....
Hydrocarbon generator and burner, A.I. Hol-

Indicator. See Electrical indicator.

Ink well, J. B. Antes. ... 430.911
Inkstand, 8. L. Trogdon...... . 430,711
Insulating joint, E. F. Gennert. . 430.846
Insulator. W. H. Seamon............... . 430,696
Invalids, apparatus for moving, S. P. H. Hale..... 430,642

Iron. See Sad iron.

Jack. See Floor jack. Lifting jack.
jack. Window jack.

Joint. See Carriage joint. Insulating joint. Rail-
way joint.

Kiln. See Brick kiln.

Knife. See Shoe knife.

Knit fabric, C. Heinold..........ceevvvvinnnnns heaeeas 430,803

Pegging

Knitting narrowed tubular fabrics, C. H. Young.. 430,981
Ladder, extension, C. G. & L. Tiefel... 431,014
I.adder hook, extension, C. N. Richardson . 430,885
Lamp, J. A. Miller 430,8:0
Lamp, are, J. J. Wood . 430.722
I.amp, carbureting, Horry & Kitson... .. 430.778
Lamp fllament, incandescent, T. A. Edison. . 430,933
Lamp hood, incandescent, J. Heath. . 430,645
Lamp, miner’s safety, W. J. McDowell . 430,671
Lamp, regenerative gas, B. Zeitschel... . 430,723
Lamp support, electric, J. Chase.................... 430,622
Lamps, font holder for central draught, J. C. Mil-
L P 430,871
Lamps, manufacture of incandescent, T. A. Edi-
. 430,932
Lantern, W. C. Winfield 430,719
Lantern or lamp, J. E. Perry .~ 430,680
Latch opener, W. M. Leavens. 430.7%9
Lathe carriage, W. Barker.... . 430,612
Lathe for turning handles, P. T. Lamkin. . 450,862
Lead joint runner, W. Vanderman...... . 450,713
Letter box, J. W. Cutler. . 430,6:6
Lifting jack, A. Harris..... 430,946
Line holder, P. J. Chassagne .. 430922
Liquids, heating and cooling, J. Klein...... ....... 430.461
IL.ock. See Electric lock. Electro-mechanical

combination lock. Nut lock.
Locomotives or other compound engine, com=
pound; Pitkin & Lane
Locomotive switch, electric, . B. Rae
Loom shuttle checking and releasing mechanlsm.

Sawyer & Lahue 430,694
Lubricant, J. J. 8tock.......... 430,812
Magnetic power equalizer, W. W. Alexander. 130,606
Mail pouch catcher, J. A. Hatlestad..........

Measuring device, yarn, L. W. Penney..
Mecharnical movement, J. Hellings . .
Medicine to animals, device for admlmstermn.

W. H. H. Doty........... cosssannnns cereereeen oo 430,928
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Metal hollow ware, ornamenting, F. H. Webster..
Metals by electricity, apparatus for working, M.

430,816

Mill. See Grinding mill.
iog mill.
Mill elevator alarm, Carter & McChesney..........
Millstone dress, G. M. Snodgrass.............. .....
Mines’s lamp holder. W. C. Rockwell.
Mining machine cutter, E. E. Carter... ... .... 00
‘iould pin greasing machine, J. Krehbiel
Moulding machine, pulp, E. C. Westervelt..
Moulding machine, sand, 1'. Mistelski
Mowing machine, A. Stevens
Necktie pin, J. M. Guilbert..........
Net tor horses or cattle, fly, J. Monk.
Nozzle for bags or pouches, C. D. Oatman.

Pulverizing mill. Roll-

Numbering machine, paper, J. R. Carter (r) .. 11,091
Nut lock, W. Harrison....... ......ccooevieae . 430.802
Nut lock, Watson & Randolph ..... . 430,715
Ore roasting apparatus, J. R. Moffitt . 430,741
Ore separator, magnetic, H. B. Smith.. 430,758
Orthopedic marching machine, J. L. Naish 450.508
Packing case, A. lleinemann.... . 430,997
Padlock, D. M. Thomas........ .. ... 430,815
Pan making machine, Codding & Wilbur. . 430.833
Paper bag machine, W. B. Purvis.......cceeeuuuue.. 440,681
Paper, machine for turnishing toilet, K. S.
Graver . 430,348
Paper making machine, 8. 8. Stevens . 430,706
Pattern. See Founding pattern.
Peguing jack, G. S. Dusenoery.. 430,732
Pepper grinder. J. C. Levi.... .............. .o ... 430,661
Photographic camera, k. Whitney.. ............... 430,794
Pin. See Necktie pin.
Pin, J. Weil ceeereecee. 430,903
Pipe and nut wrench, combination, E. E. King.... 430,656
Pipe cutting machine, 8oil, Caleb & Couture....... 430.727
Pipe hanger, G. W. ClarkK.....cocovvviiierecnienn.ans 430,623
Pipe hanoger, E. Rutzler...... . 431,010

Pipe wrench, E. O. Ely...
Plow, N. Bellis..............

Plow fender, W. W. Watson .. 431,015

Plowshares, mechanism for shaping, G. S. Briggs. 430,488

Plumbutes or alkaline earths. producing, G. Kass-

coe. 430,653

. 480,703

Portable chair, Spahn & Miller
Post. See Fence post.
Pot. See Chocolate pot.

Press. See Copy press. Forging press. Fuel
press. Soap press.

Press, Honaker, Jr., & Seiser..........ccccveiieeenn. 430,737

Pressure regulator, E. T. Winkler.... ............. 430,720

Printing press inking apparatus, W. Scott......... 430,689

Printing presses, etc., air cushioning apparatus

for, R. Miehle...
Propeller, steering, D. J. Reynolds. .. 451,009
Pulverizing mill, V. L. Rice .. .. 430,884
Pump, oil, Campbell & Pickett...................... 430,919
Rack. See Broom rack. llay rack.

40,665

Radiator, J. B. Dyar 430,930
Railway crossing, R. H. St. John.. .. 430.760
Railway. electric, W. Robinson... . 430,640
Railway joint, K. S. FOItz......cc.coiiiviiienncnnnns 430939
Railway semaphore, J. W, Steele........ ....... .. 430,705
Railway signal, electric, Smith & ¥ox.. .. 431,011
Railway switch, C. Hager.......c...coev veve venenns 430,801
Railway tie, H. W. Libbey.......c.c.e civiiieiinnnns 430,780
Railways, block signaling system for, M. S. Conly. 431,617
Railways, gear for driving the winding drums of
cable, G. Leverich...... ....ccoiviiiaiinnnaen.... 430,660
Range boiler, G. BEJSOVEC. ...covviieeiiiiiiniennns 430,823
Reel. See Bolting reel.
Refrigerator, J. Hammerl
Refrigerator, E. P. Koontz........ ....... 430,953
Refuse treating apparatus, V. D. Anderson.. 430,795
Regulator. See Dynamo regulator. Pressure
regulator. Temperature regulator.
Roasting furnace, revolving, G. Duryee............ 430,929

Rod. See Fishing rod.
Roller and protector, combination, K. M. Turner. 430,902
Rolling mill, rod, [. A. Kilmer.. 430,98
Rolling seamless hollow bodies, machine for, C.
Tellering ... cvviiiriieiieniiueruesonanacse covennn
Roof cleat, metal, J. L. Dickelman
Root cutting machine, H. E. Staples et al
Sad iron, F. Long

Sad iron, M. Virnoche 430,714
Sap feeder and regulator, E. Minor. 430.968
Sash balance, Fife & Bleha.... ..... . 430,938
Scale, automatic grain, M. B. Lloyd .. 400,867

Scalping and bolting mackine, J. M. Smlt,h o0
Screen. See Folding screen.
Screwdriver, H. L. True .. 430,901
Screw shank and ferrule, J. Pymm. . 436,685
Scouring and washing apparatus, F. E. Anderson. 430,817
Seed, machine tor delinting cotton, J. J. Faulk-
11135000 500000 GO0030000000000000 O0RCOO0000000C D000 430,843
Separator. See Ore separator.
Sewing machine feed hanism, R. Stephenson. 430.897
Sewing machines, cutting mechanism for button-
hole, F. W, OStrom.... c.ccovve + ceevnne cenenes
Shears. See Animal shears.
Shears, R. S. Pearsall....
8Sheet. metal shearing machlne, L. K. & C. A. Wil-

. 430,789

430,677

Shoe fastener, C. I. Ziegler.
Shoe knife. I. P. Hyde............
Sickle adjuster. Robinson & Collins..
Signal. See Railway signal.
Signal and switch controlling apparatus and veri-
fying mechanism, automatic, K. R. Gill, Jr.... 430.637

Single or doubletree, W. Bing .. 430,65
Snap hook, H. E. Kelley ... 430.857

. 430,838

... 430,651
. 430,754

Soap press, F. 8. Rutschman...........

8oldering apparatus can, D. D. Ranney............ 430.751
8pectacle tframe, sight testing, J. K. Underwood.. 430,763
Spout for cans, drop, G. W. Banker................. 430,320
Spring. See Vehicle spring. Watch case spring.
Square, folding T-, H. W. Oliver. ... 430.809
Stamp, hand, W. T. Cressler . 430,625

Stand. See Stenographer’s stand.

Steam and hot air heater, combined, W. Earley... 430,993
Steam boiler, G. R. A. Steares....... 5 . 430846
Steam engine, R. Phillips ....... 5 430,681
Steammer and drier for mills, grain, G. L. Jarrett.. 430,652

Stenographer’s stand, G. C. Logan ... 430.805
Stereotype plate locking device, J. T. . 430,630
Stocking, Scott & Williams.......c..c.ooeee . 430,695
Sture service apparatus, C. W. McCormick. 4:31,005

Stove, Clark & Collins
Stove back, adjustable, J. Shaw.
Stove for consuming straw, hay, etc.,

. 430,923
430,699

Stove grate and fire box, J. Lawyer.....
Strap clamp, W. 8. Sherd..
Straw stacker, A. Lammedee..
Strength iester, coin-controlled, G. Soeding..
Supporter. See Garment supporter.

Surgical forceps, . W.Groth................co.....
switch.

Switch.
switch.

Table. See Folding table

Tank heater, 8. Wilks........

See Locomotive

Tap or valve, Rigg & Meacock..................... . 430,689
430,992
450,747

Telegrapb, district police and fire, C. C. Drake....
Telephone exchunge, apparatus, J. J. O’Connell..
Telephone exchange keyboard apparatus, J. J.

O’Connell
Telephone mouthpiece and holder, E. B. Bel
Telephone system, 1. Kitsee........
Temperature regulator, electric, L. K. Eastol
Tenoning machine, C. S8eymour...

Thill coupling, Merrell & Rippey......ccceevveeeeens 430,782
Tie. See Buale tie, Railway tie.

Tile, building, W. H. Pride................... 0000000 430,810
Tire shrinker, C. M. Mos8......coeens . 430,872
Tire truing machine, P. Gendron g . 430,844
Tires. making, P. Gendron.... ....... c..oooieeeiann 430,845
Tobacco moistener, P. Hamm.......... 0OOE00000CXG 430,643
Tongs. pipe, M. COOper........c.....c.ouues .. 430,768
Toy for forming soap bubbles, C. Latschar. . 430,999

Trace carrier, A. M. Miller....
Trace support, H. ¥. Leibsie
Traction engine. J. E. Clark ..
Tray, exhibition, L. K. Dyer
Trimmer. See Wick trimmer.
Trolley carrier, Nelson & laston..
Truss, K. Cluskey...............
Truss, W. & W. H. Payne..
Tube cleaning device, F. Brady.
Tuyere, F. G. Nordmann ................
Twist drills, manufacture of, J. C. Taft..
Type setting machines, feed appliance for. Clay &

Marchant. .....co.ceiiiiiiiiieneiieiieeeenccaenens 430,624
Typewriting machine, E. M. Hamilton,

- 450,771 to 430,773, 480,775 to 430.777

. 430,740
. 430,659
430,833
. 430,542

. 430,675
430.924
.. 430,676
430,767

Typewriting machine key, E. M. Hamilton........ 430,774
Vehicle seat back, W. A. Nason. . 431,004
Vehicle spring, E. Neff........... .. 430,745
Vehicle wheel, H. A. Reinhold........cceevuneennn.. 430,687
Ventilating apparatus for kitchen or other apart-

ments, Z. M. MO€....vvvveiiiinniiiieeennnnnnnnn, 430,667
Vise for bolt cutting machines, laterally adjust-

abte, A. L. Bretland..........cceoiiiiiiiiiiinnee..

Vulcanized plastic compound, W. Kiel .
Vulcanized plastic compounds, mdnufacturlmz.

Wagon bodies, loading and unloading, H. Lillie... 4:0.64!
Wagon spring buffer, A. G. Fischer................. 430,770
Wall coverings, coloring or decorating paper for,
T F Y B5006000000000000000000030000000000000000 N

Washer making machine, S. J. Shime! 430,892
Watch case spring, T. K. Benton.... 430,824
Watch, repeating, J. Richter.... 430,739
Watch, repeating, C. Ruhnke. 430.692

Water closet, G. B. Howell......
Water closet cistern, H. A. Egan
Water closet overflow, W. 8. Mayo...

Water tube boiler, W. S. BlacK......ccceuuunenn eeee.. 430,914
Waves, apparatus for utilizing the force of, F.
StArkenberg ......ccvvvviiiinnniiinnnecececenanes ... 430,790

Welding and upsetting machine, Toulouse &
107 07 (11 b 0R0an6A000600000000000000060000600000000 430710
Welding or metal working, electric, M. W. Dewey 430,833

Wheel. See Barrow wheel. Car wheel. Cogr
wheel. Fifth wheel. Gear wheel. Vehicle
wheel.

Whiffletree hooks, spring catch for, J. M. White.. 430.716

Whistle. steam, Quinlan & Knebel .. 431,007
Wick trimmer, A. Reichmann....... .. 431,008
Wicks, material for lamp, M. H. Chapin... .. 430.832
Window casing and frame, fireproof, E. E. D.

Kern ... .. 431025
Window jack, G. H. Reed ..... .. 430,971
Wire stretcher, Case & Killian............ ......... 430,621
Wrench. - See Pipe wrench. Pipe and nut

wrench.

DESIGNS.
Altar orshrine, household, F, P. McGoveran........ 19,922

Button, J. Pettibone..
Canpe or umbrella handle, H. O. Schmidt.

Cane or umbrella handle, H. A. Weihman.
Carriage body. W. P. Kest.......

.19,941 to 19,948
...19.949, 19,950
. . 19,951

Engine bed, steam, R. T Mather . 19,923
Glass, ornamentation of, W. L. Pilkington........ . 19,939
Oil cloth, C. T. & V. E. Meyer. .19,930 to 19.938
Quilting fabric, C. Schultz........ccoov vvviiiiians oen 19,928
Rug, R. J. Grubb .. 19920
Rug, A. Petzold...................... . 19,940
Rug, A. Weiss................c.oen . 19927
Spoon, mustache, G. W. Thom pson . 19,926

Stamp box, postage. A. Thommen...
Stove, heating, W. J. Keep

.. 19925
. 19921

Stove, heating, Keep & Wipfler. . 19,929
TRADE MARKS.

Axes, Kelly Ax Manufacturing Company . 18,084

Cigars, A. CaflTaY....ccoviiiiiiiniiiiienicennnes ... 18,060

Cigars, C. Schendel & Co . 18,088

Collars and cuffs, Celluloid Novelty Company
Cotton goods, D. Benlisa........ .........
kire crackers, E. 8. Hunt. & Son..
Games, parlor, Ilalma Company.
Ginghams, J. Farnum & Co.....
Hair tonics, J. Grossman..
Hats and caps, C. k. Beatty : 5
Knives, forks, spoons, and other solid and plated
ware, M. W. Galt, Bro. & Co 18,080, 18,081
0il, harness, W. B. Davis . 18,007
Pails, wood pulp, New York Wood Fiber Compnny 18,090
Pills, J. Fitzgerald..... ccceeeiiiiieeeeecsosaccsanncnes 18,079
Remedy for diseases of the brain, nerves, and

. 18,076
.. 18,075
.. 18.062
.. 18,089
.. 18,078
.. 18,061
. 18,070

muscles, Peruvian Medicine Co................. . 18,087
Remedy for diseases of the nervous and sexual

system, C. S. Hardy.......ccoveveennnnnns teeeeesess 18,082
Salt, Nash, Whiton & Co.............. . 18,066
Sheetings, J. H. Walker & Co.. .. 18,091
Shirt waists, A. I1. Brinkmann. .. 18,067

Shirts, waists, underwear, and furnishings, Haw=

ley, Folsom & RODIMUS........ooovvviviiiiiian oo 18,063
Soap. H. K. Buck ... . 18.071 to 18,074
Soap, Lautz Bros. & Co... ... 18.085

Soap, bar, C. K. Marsh & Co
Sodawater, J. L. Billau............coooiiiiiiiians oonn
Stoves, oil and gas, Blue Flame Manufacturing

Company 18,068, 18,069
Tar and its chemical products, Kunheim & Co...... 18,083
Toy torpedoes, C. Nelson .. 18,065
Trousers and overalls, [. Lesem & Co . 18,004

. 18,086
18,059

A Printed copy ot the specitication and drawing of
any patent in the foregoing list will be turnished from
this office for 25 cents. In ordering please state the name
and number of the patent desired, and remit to Munn &
Co., 361 Broadway, New York.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, provided they are simple. at a cost of $40
each. If complicated, the cost will be alittle more. For
fuli instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may also be obtained.

Wdvertisements.

Inside Page, ench insertion = = = 75 cents a line.
Back Page. eanch insertion - - - $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is setin agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as T'hursday morn-
10K LO appear in next issue.

POP SAFETY VALVE
WATER RELIEF VALVE
IMPROVED STEAM GAGE
STEAM ENGINE INDICATOR

Single Bell Chime Whiwstle, and all instruments
used in connection with Steam, Air and Water.
Sole Agents Jor Clark’s Linen Fire Hosc.

CROSEY STEAM GAGE & VALVE 0. 382055

<

USE ADAMANT WALL PLASTER

Itis Hard, Dense, and Ad-
hesi ve. Does not check or craclc.
1t is impervious to wind, water,
. ltdriesin a
It can be applied in
'-any kind of weather. It isin gen-
eral use. Licenses granted for the
mixing,using, and selling.

2 AddrgsSlADAMANT MFG. CO.

9 K. (enesee St.,
sSyracuse, N. Y.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN S8UP-
PLEMENT, 59. Price0cents. To be had at this office

and of all newsdealers.
“Star” Sci Cut-
Foot Lathe L 'u:;v:sul‘:)-
Swings matic Cross
9x25 in. A Feed, etc.
Scroll Saws, H Catalogue
Circular ‘ree
Saws,Lathes| of all our
Mortisers. Machinery.

Seneca Falls Mfg Co.. 695 Water St., Seneca Falls, N, Y.

SEBASTIAN,MAY &C0’S

Improved Screw Cutting
Foot & ‘
Power i
Drill Presses, Chucks, Drills,
Dogs, and_machinists’ and ama-
teurs’ outfits. Lathes on trial.

Catalogues mailed on application
165 W. 2d St., Cincinnati, O.

ROCK DRILLS
AIR COMPRESSORS,

MINING AND QUARRYING MACHINERY,

Ingersoll - Sergeant Rock Drill Co.

No. 10 PARK PLACE, NEW YORK.
Send for Complete Priced Catalogue.

Do ull your own
prmtmz. CSave

3 PRINTING PRESS.

logue for two stamps. Kelsey & (_,o., Menden. Conn.

SETS OF CASTINGS

MODEL ENGINES

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, I’A., Builders of High Class
Steam Engines. Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

NEW CATALOGU
_OF__
VALUABLE PAPERS

Contained in SCIENTIFIC AVIERICAN SUPPLEMENT, sent
Jree of charge to any addre:
MUNN & €O, Jbl IlroluI“ ay, New York.

COMPLETE STEAM PUMP

SAFE BOTLERS FOR AMATEUR WORK

B G. D. Hiscox.—Description of several types of safe
steam generators for the use of amateurs—the pi&g c0|l
boiler, the pige boiler, Dl e sectional boiler.
nlustratlons outalned n SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 702, Price 10 cents. To be had at this
office and from all newsdealers.

STEEL TYPE for TYPEWRITERS,
Stencils, Steel Stamps, Rubber
and Metal Type Wheels.

New York Stencil Works, Mfrs.
100 Nassau Street, New York.

GLASSES & ASTRONOMICAL

TELESCOPES -

EQUATORIAL STANDS,
TRANSITS , CLOCKS

ACHROMATIC ECTIVES
EYEPIECES & LENSES! CHRONOGRAPHS &c.

e I QUEEN & CO:

ERFECTLY |JNIFORM QPEED]

No matter how Changeable the Power may be.
Apply for information to

T. M. FOOTE REGULATOR CO.,

33 Devonshire Street, Boston, Mass.

© 1890 SCIENTIFIC AMERICAN, INC.

Boston, Masa,
BRASS SCREWS NUTS AND FITTINGS FOR ELECTRICAL
PURPOSES INSTOCK. SPEC AL WORK T

Ty

| O
TEWELCHRCo. BOSTON_ Mass.
WORKING MODELS 3¢ Sxperigent!

Inventions developed. Accurate & intric:te work|
a specialty. N. ERLANDSEN, 107 Rivington St., N. Y.

HOME-MADEINCUBATOR.—PRACTI-

cal directions for the manufacture of an effective incu-
bator that bas been carefuly tested and found to per-
form all that may be reasonably exnected; with direc-
tions ror operating. With 4 figures. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT. NO. 630. !’rice 10
cents. To be had at this office and from all newsdealers.

\/u-:ws orALL SUBJENTS

EASTERN PRICES GUARANTEED

SEND FOR- CATALOGUE

L. MANASSE:
88 MADlsmlechmA'Go ILL
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Sreientific American
The Most I':i:ﬁ: ::;:::lﬂfl:‘a::r4?l: the World.

Only$3.00a Yeny, including Postage. Weekly.
32 Nﬁmber; a Yen!r. v

This widely circulated and splendidly tllustrated
paper is pub isted weekly. Every number contains six-
teen pages of useful informatfon and a large number of
original engravings of new inventions und discoveries,
representing KEngineering Works, Steam M uchinery,
New [nventions. Novelties in Mechanics, Manufuctures,
Chemistry, Electricity, Te egraphy, Photography, Archi~
tecture, Agriculture. Horticulture, Nautural History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC A VERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada or Mexico, on receipt of three dollnrw by the
publisbers; six montks, $1.50; three months, $1.00.

Club~.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order. Draft, or
Express Money Order. Money carefully pluced inside
ot envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders, dratts, etc., pay-

able tu
DMLTITIT 8 CO.,
361 Broadway, New York.
—e e
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Scientific American Supplement.

This is a separate and distinct publication from
THk SCi ENTIFIC AMERICAN. but is unitorm therewith
in size,every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLKMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology. Geclogy, Mineralogy,
Natural History, Geography, Arch&eology. Astronomy,
Chbemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Enpgineering, Photogruphy,
Tecbnology, Manufacturing lndustries, Sanitary En-
gineering, Agricuiture, Horticulture, Domestic Fcono-
my, Biograpby, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
licauon.

The most important Engineering Works, Mechanisms,
and Mabufactures at home and abroad are illustrated
and described in the SUPPI.LEMENT.

Price for the StPPLEMENT for the United States and
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN'and one copy of the SUPPLEM KNT, both mailed
forone year for $1.00. Singie copies 10cents. Address
and remit by postal order, express money order, or check.

MUNN & Co., 361 Broadway. N. Y.,
Pablishers SCIENTIF1C AMERICAN.

Euildin_g}dition.

THE SCIENTIFIC AMERICAN ARCHITECTS' .AND
BUILDERS' EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty lurge quarto pages, equal
to about two hundred ordinary book pages; forming a
Jarge and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors, and with other
fine engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
ailied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi~
dences, city ard country, including those of very mod«
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Spec fications, Sheets of Details, Estimates, ete.

The elegance and cheapness of this nagnificent work
have won for it the L.arzest Circulation of any
Architeciural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

MUNN & CO., Publishers,
361 Broadway, New York.
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Founded by Mathew Carey, 1785.
HENRY CAREY BAIRD & CoO.

Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, Pn.. U. S. A.

8 Ournew and Revised Catalogue of Practical and
Scientific Books, 86 pagzes, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
to any one in any part of the world who will furnish his
address.

ELECTRICAL BOOKS

RECENTLY PUBLISHED.

Electric Light Installations and Management of
Accumulators.—A Practical Handvook. By Sir David
Salomons, Bart.,, M.A. 5th Edition, Revised and kn-
larged, with 100 illustrations..... .. $1.50
“To say that this book 18 the best of its kmd wuuld be

a poor compliment, as it is practically the only work on

accumulators that has been written.”—Electrical Review.

Electrical lnstrument-Mnking for Amateurs.—A
Practical Hand book. R. Bottone, Author of

“The Dynamo,’’etc. Wxth 60 illustrations. Se%(iné:

Edition. Clothe.........ooiii0 il cieiiiiennenn

Electric Bells and All About Them.—A Practical
Book for Practical Men. With more than 100 illustra-
tions. By S. R. Bottone, Author of “The Dynamo”
“ Klectrical Instruments for Amateurs,” etc. 1889. $1.20.

Electricitv in Our Homes and Workshops.—A Prac-
tical 'I'reatise on Auxiliary hklectrical Apparatus. By
Sydney k. Walker. With many illustrations. 1889. $1.50.

Electrical Influence Machines.—Containing a full
account of their historical development andtheir mod-
ern Forms, with instructions for making them. By
John Gray, B.Sc. 1840, $1.75

Practical Electrics. — A Universal Handy Book on
Everyday Electrical Matters, including Connections,
Alarms, Batteries, Bells, Carbons, Induction, Inten-
sity and Resistance Coils, Dynamo Klectric Machines,
Ivire Risks, Measuring, Microphones, Motors, Pho-
Fééﬁmphs’ Photophones, Storage, and 'lelephos(lol,«5

Practical Electricity. — A Laboratory and Lecture
Course for first year students of Electrical Engineer-
ing, based on the practical definitions of the electrical
units. By W. K. Ayrton, F.R.8. With numerous illus-
trations. Fourth Edition. 18%9...... . ST, $2.50

§F~ Send for Special Electrical Book Catalogue.

MUNN & CO., Publishers of the SCI. AM.,

361 Broadway, New York.

“1 advise all parents to have their boys and girls
taught shorthand writing and type-writing, A stenog-
rapher who can type-write his notes would be safer
from poverty than a great Grpek scholar.”—CHARLES
READE, on *“The Coming Man.”

Remington

Standard Typewriter.

Wyckoff, Seamans & Benedict,
New York.

For Fifteen Years the Standard,
and to-day the most perfect develop-
ment of the writing machine, embody-
ing the latest and highest achieve-
ments of inventive and mechanical
skill. We add to the Remington

every improvement that study and|

capital can secure.

NICKEL
ELECTRO-PLATING

APPARATUS
AND
‘MATERIAL
HANSON,VAN WINKLE &CO.
NEWARK,N.J.
'92-LIBERTY ST.N.Y.

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one

fllustration of cold house for preserving frait from

season to season. The air is kept dry and Jpure through-

out the year at a temperature of from 34° to 36°. Con-

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.

Prklze 10 cents. To be had atthisoffice and of all news-
ers.

INVISIBLE
work. Sen
HIN(,E LO

HINGES suitable for all kinds of fin
d for samples and price list. INVI:[B] E
818 Chapel Sr.reet New Haven. Jonn.

Useful Books!

Manuftacturers, Agriculturists, Chemists, Kngineers, Me-
chanics, Builders, men of leisure, and professional
men, ot all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors. on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring

a copy, have only to ask for it, and it will be mailed |

tothem. Address,
MUNN & CO.. 361 Broadway, New York.

DE AF""’8 & HEAD NOISES CURED by

Peck’s INVISIBLE TUBULAR
CUSHIONS. Whlﬁpersheard Com-
fortable. ut wh L. I118. book &

ere
proofsfree, Address F. uscox, 85638 Bronhuy, New York.
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NO TARIFF ON BRAINS.

Everﬁ b

The Maher & Grosh cutlery is hand-forged from razor steel.
lade tested severely, und warranted. Look at K h
re; cutis exactsize; price is65c.; bludes equal any $2 razor.

nife shown

To empt you, our price forawhile is 48c.; 5 for $2,

?ostpald Ligh r 2-blade, 35¢c.;

udy’ s 2-bla de, pearl, 356.; 7-inch
Steel Shears, b[{)

here and Shears. $1, postpaid.

Barbers hollow

round razor, $1.25.

est Strop ever

Send for Fr ee List.
Maher & Grosh,

40 S Street,
TOLEDO, OH10

ECONOMY PERFFCT RESULATION OF SPEED,
ABSENCE OF ALL PARTS
yauilld REQUIRING FREQUENT ATTENTION.

PORTER MFG.CO. LiMITED.

iLDER —~—~SYRACUSE N.Y. ENGIN
BU aLso > OF AUTOMATIC ANDPLAIN SLIDE £ VALVE Es
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SPECIFICATIONS SOLICITED = ESTIMATES GIVEN.

HERTZS EXPERIMENTS. — A PAPER

by M Joubert, discussing the celebrated experiments of
Mr. H. Hertz, which have given so much information as
to the intervention of the external medium in electrical
phenomena. \With 2 tigures. Contained in SCIENTIFIC
AMBRICAN SUPPLEMENT, No. 718, !ricel0 cents. To
be had at this office and from all newsdealers.
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Qur Imperial P. & P.Siamp, with name, 10¢. Club ef 14, $1.00.

Tha.man Mfg. Co..No. 508 E. Balt. St. Baltimore, Md.

Scientific Book Catalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works ou more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,
361 Broadway, New York.
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o PATENTS @
Write For catal ogue

I NV I\’l‘()ll-'—\\ e make anything you want trom a
Screw to Complete Working Model. Inventions per-
fected, details worked out, drawings made. Repairs.
Circulars sent. Smail pnvate workshops titted with
lathes and complete outtits of tools tolet by the hour,
day, or week, to inventors for experimenting.

A. J. WEED & CO., 106 leuru \treet, New York.
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SOME APPLICATIONS OF ELECTRIC

Transmission.—A lecture by Frank J. Sprague, delivered
mm the Sibiey College course, explaining the various
methods of transmitting ene tgy by electricity and the
operation and g :vernment of motors, and reviewing
some the many applications that have heen made in
this line. With 14 illustrations. (‘ontained in SCIEN-
TIFIO AMERICAN SUPPLEMENT, Nos. 707, 708, and
709, Price 10 cents each. To be had at this office and
from all newsdealers.
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HOW TO MAKE DYNAMO ELECTRIC

Machines.—By Geo. M. Hopkins. With drawings toscale
and full directions tor constructing dynamos of different
sizes. The small machine is intended tor experimental
purposes. Will heat from 4 to 6 inches of platinum wire,
produce the electric light, decompose water rapidly,
magnetize steel, ring a large gong, give powerful shocks,
operate induction coils, and will, for temporary use, re-
place 8 or 10 Bunsen cells. Contained in SUPPI.EMENTS
161 and 599. Price 10 cents each. The larger ma-
chme ?]x oduces eight 16-candle lights or one powerful
arc light. Can be arranged as a series, shunt, or com-
pound wound machine. Can be run 1or a short time by
two or four men. Requires one horse power for con-
tinued running. Best engravings ot dynamo ever pro-
duced. Details of every part shown. Winding of armae

ew York.

ture and tleld magnet plainly illustrated. Any intel-
ligent person with the aid of these drawings and instruc-
tions may make useful, durabhle, and effective machines.
Contained in SUPPLEMENT 600, Price 10 ce
MUNN & CO., PUBLISHERS. 361 Broadway,
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azines. and pamohlets, has been recently improved and
| price reduced. Subscribers to the SCIENTIFIC AMER!-
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EXPLOSIVES.—A VALU-

NOTES ON

able and interesting paper bv C. Napier Hake, treating

of the technology of explosives of all kinds. Contained
in SCIKNTIFIC AMERICAN SUPPLEMENT, No.

Price 10 cents. To be had at this office and from all
newsdealers.
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The Scientitic American and Supplement, $7.00

The Scientific American and Archltects and Build-
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Wdvertisements.

Inside Page. each insertion « = « 75 cems a line.
Buack Page, ench insertion = = « $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head advere
tisements at the same rate per agate line. by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

ONE STAR EAC! SAW WILL D0 AS MUCH
WORK AS FIVE OF ANY OTHER EIND.—N. B *

ictor Bicycles!

For pleasure, business, recrea~
tion, and for anything you
could use a bicycle for.

VICTORS ARE BEST!
Send for catalogue

‘ Ovvrman Wheel Co, Makers,

Chicopee Falls, Mass.
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E}:F(ETRICITX LIGHT AND HEAT.
— ecture by Prof. C. F. Brackett, delivered before
the New York Electric Club—Facts about electrical con-
ductors. Production of electric light in the cheapest
possible way. 'The relations between the three vibra-
tory forces and the significance of Herz's recent experi-
ments._ Contained m SCIENTIFIC AMERICAN SUPPLE-

MENT, Nos. 683 and 684. Irice 10 cents each. To be
had af

r.hls office and from all newsdealers.

GOMPTOMETER

ALL ARITMETHICAL
«+.. PROBLEMS
Solved rapidly and accurately
by using the Complometer.
Saves 40 per cent. of time.

Entire relief from mental strain
Adapted to all commercial and
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i | for circular.
FELI & T‘\KHANT MFG. CO., 52-56 Illinois St., Chicago.
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ment. Patented 1875-6.7-
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A AMERICAN BELL TELEPHONE L,

95 MILK ST., BOSTON, MASS,

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forws of Electric Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
cd by it oritslicensees responsible forsuch
an‘awful use. and all the consequences
tiiereof, and liable to suit therefor.

STEAM ENGINES
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, Portable and Semx Portable.

8 to 16 Horse Power.

Ilustrated Pamphlet Free. Address

AMES LEFFEL & CoO.
SPRINGFIELD, 0110,
or 110 Liberty St.., New York

THE STEAM ENGINE: ITS PRINCI-
ples, its development, its future and perfection.—A pa-
per by E. N. Dickerson, giving an outline of the history
of the steam engine, and discussing the principles upon
whieh it operates and which limit its capacity. With 2
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 686. Price 10 cents. To be had at this
office and trom all newsdealers.

GATES ROCK & ORE BREAKER

Capacity upto 150 yards per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined.

Send for Catalogues.

CATES IRON WORKS
30 C So. Cllnton it.,Go

215 Franklin St.. Boston, Mass.

PATENTS!

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIiC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-one years’
2xperience, and now have unequaled facilities for the
preparation of Patent Drawings, bpecmcatlons and the
prosecution of Applicaticns for Patents in the United
States, Canada. and Foreign Countries. Messrs. Munn &
Co. also attend to the preparation of Caveats. Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infringzements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charee, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning f.abels, Copyrights,
Designs, Patents, Appeals, Reissues, [nfringements, As-
signments, ReJected Cases. Hints on the Sale of Pa-
tents, ete. o

We also send, free of charqge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patentsin all the principal countries of the world.

MUNN & (‘0., Solieitors ol Patents,
361 Broadway, New York

BRANCE OKFICER.—No. 622 and 64 F Street, Pa-

eific Building, near 7th Street, Washington, D, C,

THE GUTTA PERCHA & RUBBER MFG. CO.
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Established 1888
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Para Building, 35 Warren St., New York.

San Francisco. Portland, Oregon. Boston, Mass,

"o HOT WATER|

Chicago.

PHE COPYING PAD.—HOW TO MAKE JENKINS BROS. VALVES!

%nd howto use; ;]vnh an engra\am;z dPliactllc]al directions JENKINS BROS., 71 John St., N. Y. 105 Milk St.,
OW tO prepare the gelatine pad, and also the aniiineink .0 - o, i

by N i epa coplesga.re madg How to apply the written | Boston; 21 North 5thSt., Phila.: 54 Dearborn St., Chicago.

letter to the g ; how to take off copies of the letter.

Contained in SCIENT I FIC AMERICAN SUPPLEMENT, NO.

438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

Hosking’ Patent Hydro-Carbon

BLOW-PIPE
AND ASSAY FURNACES.
No dust. No ashes. Chea

effective, economical, po:

able, and aut omatic.
Send for Price List.
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CHEMICAL ICE MACHINES

Steam and Belt Machines to make 700 Pounds
ce _in Twenty-four Hours.
C. CO.,

“COLUIVIBIAS”
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Catalogue Free.

POPE MFG. cnl BRANCH HOUSES!

12 Warren St., NEWYORK.
77 Franklin St.,, BOSTON, 291 Wabash Ave,, CHICAGO.
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THE ONLY PRACTICAL

. DX AMA'TER &
Foot West 13th St.,, New York.

NEW KODAKS

“You press the button,
we do the rest.”
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Seven New
Styles and
Sizes Catalogue free. Address Typewriter Department,
ALL LOADED WITH | POPE MFG. COQ., Boston, New York, Chicago.
Transparent
Fitms,|BASE BALL —A DESCRIPTION OF

the great national game of the United btates, by an

English writer, Jno. Newton Crane, with diagram of

the fleld and 7illustrations of players. Contmne in ScI-

ENTIFIC AMERICAN SUPPLEMENT, No. 693. Price

}10 clents. To be had at this office and from all news-
ealers.

For sale by all Photo. Stock Dealers,

THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N. Y.
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The cn'cular SN above referred to gives examples 0. Engravmg, Electro! yping, and Printing.

NATIONAL RANKS THE HIGHEST
Endorsed by the best*&ngineers.
STIEREI. CHALMERS-SPENCE CO.
TUBE CLEANER Works, 1543 B Eighth 81 Now
orks, 419-425 E. Eighth St.,New York

THE FRED'K_CRANE CHEMICAL co.
SHORT HILLS, N.J.-BOX 9lA=
ZAPONS,BRUSH & DIP. LACQUERS. VARNISH ‘SHELLACS.BLACKS, BRILLIANT & DEAD.
JAPANS AR DRYING . ENAMELS,TRANSPARENT, FOR METAL AND WOOD. PROOF AGAINST
ACIDS AND ALKALIES. — WRITE FOR CATALOGUE.—

Writing thanmghlv taught
by mail or personally.
iis when competent,

FEE, Oswego, N. ¥y

ELECTRO MOTOR, SIMPLE, HOW TO
make. ByG.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor which might be driven with
advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or any machine requiring not over one man power.
\With 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMKENT. No. 641. Price 10 cents. To be had at
thisottice and from all newsdealers.
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FAMILY ICE MACHIN 100

Makmz 1to ISIhs.
by operation.Price
$10 to $185. L. Dermigny, 126 West 25th St., New York.

:L\T.A.‘I'ION_A.L PFITTER.
SPECIAL SIZE HOUSE FILTER.
16 INCH DIAMETER. PRICE $95.00.

BRIGHT SPARKLING WATER

LARGE SIZE FOR MILLS AND WATER WORKS.
NATIONAL WATER PURIFYING CO.,

Address for Pamphlet. 145 Broadway or 86 Liberty St.,, New Yorl.

ON GAS ENGINES.—A VALUABLE

Paper by E. Delamare-I)eboutteville, touching upon the

history of gas motors in general, and describing in de-

tail the ** Simplex ” engine invented by the author and

Mr. Malandin. With 23 figures. Contained in SCIENTIFIC

AMIRICAN SUPPLEMENT, Nos. 715 and 716. Price 10

(clen{s each. To be had at this office and from all news-
ealers.
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TIS ELEVATORS

THE STANDARD OF THE WORLD

For all kinds of PASSENGER and FREIGHT
Elevator Service.

OTIS BROTHERS & CO.

General Offices, NEW YORK.

eV WIELEVATORS.

PASSENGER & FREIGHT
W Yok Bt L. S GRAVES &Son Rocnss-rza N.Y.

2L040Li P.

The MOTOR of 19th CENTURY.

Can be used Any Place, to do Any
Work, and by Any One. No Boiler!
' No Fire! No Steam' No Ashes!
No Gauges! No Engineer! A per-
fectly safe Motor for all places and
purposes. Cost of operation about one
cent an IMur to each indicated horse
power. Kor circulars, etc., address

Charter Gas Engine Co,

P. 0. Box 148, sterling, I,
THE TEACHING OF SCIENCE.—

Report of the British Assoclation Committee appointed
for the purpose of inquiring into and reporting upon the
present methods of teaching chemistry. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 734 and
735. Price ton cents each. To be hadatthis office and
from allnews dealers.

i
Eeconomy, Reliability,
Simplicity, Safety.

NEW YORK,
CHIPAGD, LONDOR.

T0 BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the worid. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intiuence you to substitute
some other paper tor the SCIENTIFIC A MERICAN, when
selecting a list of publications in waica you decide 1t is
for your interest to advcrtise. This is trequently done,
for the reason tnat tne agent gets a larger eommission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-
dress MUNN & CO., Publishers,

Jhl Br o-ldwny. New York.

Do it yourseif. Cir-
cular press $8. Size
tor small newspa~
per, $i4. FEvery-

v Cheap
i ) Pr lntm thing casy, printed

>rules, dend two stamps for Catalogue to
KELSEY & C0., Meriden, Conn.

Ideal Felt Tooth Polisher.

ENDORSED BY LEADING DENTISTS.

X ey
factory.

NON-IRRITATING TO GUMS OR EAM'EL

DANIEL GREEN & CO., *
122 East 13th St., New York.

THE PHONOGRAPH.—A DETAILED
description of the new and improved form of the pho-
l]ﬂgld[)h just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIC AMERIC.AN SUPPLE-
MENT, No. 632. Price 10 cents.
officeandfromall newsdealcrs

To be had at this

I feel s.) highly pleas-
ed with your Veloci-
pede Foot Pcwer with
. seat. that I wish to
®add my testimony to
its superiority. Idid
not expect to like it,
but having used the
Velocipede Power, I would have nothing
else. It so greatly lessens the fatigue of
using foot power, in fact, it may be said to
be almost, without tatigue, and is a steadier motion. I
on]y wish I had known-of it sooner. Send for catalogue.
. & J. BARNES CO., %9 Ruby St., Rockford. TIl.

STEVENS PATENT (A,;)
SPRING KEY HOLE CALIPERS [/
Leader, No. 76. Price, by mail, postpaide ___
3inch 0,70 | 4 inch........ ... $0.75
Each tool will open as wide as its legs are
long, so a 2% inch opens 2} inches, 8-3, 4-4, 55,
6-6, 8-86. Ideal and Leader Sprmg D1v1-

ders and Calipers, Ideal Surface Gauges, Depth
Gauges, and Wine Machinists’ Tools.
=™ Niustrated catalogue free to all. R

J. STEVENS ARMS & TOOL CO.
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