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THE WORLD'S FAIR INTERNATIONAL ENGINEERING
CONGRESS,

The committee in charge of the programme and ar-
rangements for this congress, which opens its sessions
on Monday, July 31, has perfected its plans, and there
is every promise of the largest gathering of engineers
that has ever been held. Headquarters for the engi-
neering fraternity have been established at No. 10 Van
Buren Street. These rooms are very commodious and
offer every facility for engineers to meet, look after
their correspondence, peruse all the leading technical
journals of this country and Europe and to enjoy
meeting eminent engineers from all parts of the world.
In order to facilitate social intercourse, special infor-
mal gatherings are held every Monday evening, and
these meetings are very popular, from seventy-five to
a hundred people usually being in attendance. These
headquarters will be kept open for the special enter-
tainment of engineers visiting Chicago during the time
of the Exposition, = A meeting room for engineers has
also been opened in the gallery of the Mining building,
in the southwest corner, room number four. In this
room the leading scientific papers are on file, and there
are almost always a number of engineers present rest-
ing from sighi-seeing or enjoying the opportunities
that the room offers.

The work of this congress comprises seven divisions,
asfollows : Division A.—Civil Engineering, in charge of
the American Society of Civil Engineers. Division B.
—Mechanical Engineering, in charge of the American
Institute of Mechanical Engineers. Division C.—Min:
ing Engineering, in charge of the American Institute of
Mining Engineers. Division D.—Metallurgical Engi-
neering, in charge of the American Instituteé of Mining
Engineers. Division E.—Engineering Education, in
charge of a special committee. Division F.—Military
Engineering, in charge of Major Clifton Comly. Divi-
sion G.—Marine and Naval Engineering, in charge of
Commodore George W. Melville, Engmeer—m-Chlef
United States navy.

———— - —
NAVAL TORPEDOES.

Up to the present time the most practical forms of
torpedoes used in connection with vessels of war have
been the Whitehead torpedo, worked by compressed
air, and the Sims-Edison torpedo, worked by elec-
tricity.

The Whitehead torpedo is the one now most exten-
sively adopted, and it was with one of these missiles,
delivered from the Chilean war ship Almirante Con-
dell, that the insurgent ironelad war steamer Blanco
Encalada was sunk in Caldera Bay on the morning of
April 23, 1891.

The Whitehead torpedo, briefly described, consists
of a cigar-shaped cylinder of metal carrying in its
front end a heavy charge of dynamite, and at the rear
two propellers, which are worked by compressed air,
with which the main body of the cylmder is cha.rged
under a high pressure.

To start the torpedo on its mission of destruction it
is placed in a special gun, aimed toward the enemy;
and then fired, with a low charge of powder, the pro-
pellers having previously been set in motion. The
instant the torpedo strikes the water, the revolving
propellers take effect and maintain the initial velocity
imparted by the gun. The torpedo flies along with a
speed reaching thirty miles an hour, and explodes on
contact with the intended target. 'This torpedo is
provided with guides or wings and may be made to
travel under water, and continues to move until the
compressed air is exhausted.

The Sims-Edison torpedo also consists of a cigar-
shaped cylinder, provided at its head with an explo-
sive charge, next a reel of small wire cable, an electric
motor, and at its rear a propeller is worked by the
motor. The electric currént is furnished from on
board the ship through a wire cable, which reels off
as fast as the torpedo advances. The torpedo is
steered as well as propelled from on board the ship
through the wire cable. The distance of travel of
the torpedo is limited to the length of thecable, which
may be from one to two miles. Within this range

the torpedo may be propelled at the rate of fifteen’

to twenty miles per hour, may go under water, and its
direction of flight can be governed with the utmost ease
and accuracy. It has the advantage that its motive
power may be indefinitely maintained ; whereas the
motive power of other torpedoes is soon exhausted.
Many successful harbor trials of the electrical torpedo
have been made ; but we call to mind no example, as
yet, of its use in actual warfare.

'The Howell torpedo, the invention of Captain How-
ell, U.8.N., is the simplest device, and might be styled
the gyroscopic torpedo. It depends for its motive
power upon the momentum of a heavy lywheel. This
torpedo is a small cigar-shaped vessel, operated by
double propellers, no engine or motor other than a fly-
wheel being required. The torpedo may be started
from a gun, similar to the other described weapons.
The torpedo may be set to run either on the surface or
under the water, and owing to the gyroscopic character
wg| Of its motive power, it will automatically maintain,
with great exactness, the line of travel om which it
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is set. Prior to discharging thc torpedo, its flywheel

is set in motion at a high velocity. The flywheel of
an 8 foot torpedo is capable of storing up a power
of 847,000 foot pounds and driving the torpedo half a
mile or more with great speed.

The Cunningham torpedo is a new candidate for
warlike honors. It is operated on the same principle
as a rocket ; its motive power being derived from the
burning of pyrotechnic compound, the gases of which
issue with force from its rear end, and the reaction
drives the torpedo ahead. This device is the inven-
tion of Patrick Cinningham, of New Bedford, Mass.,
who is also the inventor of quite a number of im-
provements relating to rockets.

The Cunningham torpedo has lately been tried with
success by government officers at Newport, R, I. Like
the others, it is cigar-shaped, and carries the explosive
charge at its head. It is intended to serve either as a
submarine torpedo, moving wholly under water, or to
travel on the surface of the water, as may be required.

It has no screw or propeller, but has extending from
the explosive chamber to the stern eight ribs or spirals,
with a twist of one turn in forty-eight feet. These
give the torpedo a rotary motion similar to that im-
parted to a bullet by a rifled gun. All the portion of
the torpedo aft of the chamber for the explosive is
filled with a rocket composition tightly pressed in.
The gases escape forward through a large number of
small holes just aft of the explosive chamber, and aft
through a smaller number of larger holes in the stern.
It is the escape of this gas that forces the torpedo
through the water. The torpedo tried was seventeen
feet long and fifteen inches in diameter. Electricity
exploded the rocket composition. The firing tube was
run out, so that the torpedo was four feet below the
surface when fired. ‘

The propulsion of boats on the rocket or reaction
principle has been several times experimentally tried
with success. Thelast experiment in this line that we
recall was that of Buisson and Ciurcu, made on the
River Seine, in France, in 1886. In a 25 foot boat the
inventors placed a small boiler or receiver, which from
time to time they charged with blocks of combustible,
the gases from which were conducted into another cyl-
indrical vessel called the reservoir, from which the
gases were allowed to escape into the air; the reaction
thus produced propelled the boat ahead with great ve-
locity. The office of the reservoir was to hold a reserve
of gasunder pressure while the main receiver was being
newly charged and fired. Many successful experi-
ments were tried;-extending over a period of four
months. But, finally, one fatal day, from some unex-
plained cause, too great a gas pressure suddenly took
place, and the receiver exploded. Mr. Buisson, and a
lad who was steering the boat, both lost their lives.

—_— .t ———————
COLONEL AUCHMUTY, FOUNDER OF THE NEW YORK
TRADE S8CHOOLS.

Colonel Richard T. Auchmuty died at his summer
home in Lenox, Mass.,, on July 18. He was born in
New York in 1831; his great-grandfather was rector of
Trinity Church in 1763. Colonel Auchmuty received a
college education and afterward studied architecture
with Mr. James Renwick and finally became a part-
ner. He served in the civil war, and on his return
home devoted himself to charitable work and founded
the New York Trade. Schools, which he successfully
conducted until his death. In 1889, when the schools
were incorporated, Colonel Auchmuty and his wife
added $160.000 to their previous gifts. J. Pierpont
Morgan gave $500,000 at the same time as an endow-
ment fund. At these schools a thorough course of in-
struction is provided -for each of the trades. The
branches taught are bricklaying, plastering, plumb-
ing, carpentry, house and sign painting, fresco paint-
ing, stone cutting, blacksmith work and tailoring.
Low tuition fees are charged and instruction is given
either day or evening. The New York Trade Schools
are conducted on the principle of teaching thoroughly
how work should be done ; the scholars actually work
at their trades in the school until they become pro-
ficient. The system which Colonel Auchmuty in-
augurated was a new one and has produced remark-
able results. It has attracted much attention both in
this country and in Europe, and is regarded by many
as the solution of the labor problem. Hundreds of
young men trained in these schools have become
skilled workmen, and command the highest wages.
The trade schools are fully described in our SUPPLE-
MENT, No. 781.

—_——— et S
LIBRARIES IN CHICAGO.

The recent decision of the Supreme Court of the
State of Illinois sustaining the will of John Crerar is
an incident of much public interest, as it means the
establishment of a free public library in the south
division of the .city of Chicago. Such an institution
as this new library gives promise of being will be of
inestimable value even to a city as well supplied with
libraries as Chicago is, for by the provision of Mr.
Crerar's will $2,600,000 was set aside as an endowment
for this library. Just where the library will be estab-
lished is still unsettled, further than that by the re-
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quirements of the will it shall be in the south division
of the city, or, as it is usually called, the South Side.

This munificent bequest calls attention to the library
privileges that Chicago already enjoys, and which are
probably not equaled to a corresponding degree by any
other city in the country. For years the Chicago Pub-
lic Library has been noted for the number and quality

of its books and for the large number of volumes it ||

circulates among readers. The annual report of this
institution recently published shows that it con-
tains 189,850 volumes. It has twenty-nine delivery
stations and six branch reading rooms. During the
past fiscal year it circulated 2,094,094 volumes and
periodicals, and of this immense number 988,601
volumes were for home use. The daily average circu-
lation of books for home use was 3,272, Just at pres-
ent this library is in cramped quarters in the upper
story of the City Hall, but contract has been let and
foundation is nearly completed for a new library build-
ing, which is to be situated in the heart of the city
convenient to the North, South, and the West Sides
of the city.

On the North Side of Chicago is a fine library,
which, in many of its departments, is without equal in
the country. This is the Newberry Library, which,
perhaps, by an unfortunate bequest in the will of Mr.
Newberry, who founded it, is limited to being a library
for reference. The last report of this institution, made
six months ago, shows that there are 107,157 volumes
and 39,501 pamphlets.. This library is especially strong
in the departments of.musie, bibliography, American
history, -biography, and genealogy, fish, angling, and
fish culture. In the department of music it is believed
to exceed any other library in the country in the value
of its books. This library has an endowment of
$3,000,000. A new building has just been erected, and
will be occupied in a few months, which is one of the
finest specimens of architecture in Chicago. It isan
immense building, ocecupying half a small square, but
the other half belongs to the library association, so
that at any time when necessary the building can be
extended. The books in this library are classified and
arranged in departments, and each department will
have separate rooms, where the books will be kept and
where people wishing to refer to any volume may be
by themselves and not in a general reading room. The
capacity of this new building is 800,000 volumes.

There 1s another library in Chicago which is destined
to play an important part in the education of the city,
and that is the library connected with the Chicago
University. This institution is situated at the extreme
southern end of the city between Fifty-eighth and
Fifty-ninth Streets, and, with its immense resources,
both in money and intellect, will undoubtedly soon
have one of the finest libraries of any university in

the country.
—_— ——at—r—

An Ancient Canal in the Crimea.

The Russian engineer Melnikoff writes from Odessa
to the Smithsonian Institution, says the Philadelphia
Evening Telegraph, describing the ruins of an ancient

canal discovered in the Crimea, which he regards as
one of the wonders of the world.

At each end of the western side there was a lofty
castle, the ruins of which remain to this day, the cubi-
cal contents exceeding 750,000 meters. A part of these
stones, as well as those with which the bed of the canal
was paved its entire length, were removed some time
ago to build a town which adjoins.

During the Crimean war some of the stones remain-

ing were utilized in the construction of hospitals for the
wounded soldiers, which structures are still standing.
Along the banks of the canal there were at least six
towers, but what purpose they served, unless for de-
fense, is uncertain. There was also a high wall, which
extended its entire length. At an equal distance
from each end there was a gigantic fortress, built in
the form of asquareand covering a space of 32,400
square meters. ‘The canal is as straight as an arrow its
entire length, except at this point, where it forms three
sides of a square about the fortress. Here there wasa
smaller canal on the outer side, which may have pro-
vided greater security.

One of the gateways of the fortress is still partially
preserved, and through it passes a dilapidated road.
The canal was built by Assande I, of Bosporus, in the
seventh century B. C., and is nine kilometers long.
Mention is made of this in the writings of Pliny and
Strabo. It passes by the modern town of Perekop, and
i8 not far from the Greek city of Neapolis. Its width
on the bottom was about five meters and its depth ten
meters. Whether it served formerly as a great and
towering fortification or not, it certainly contained
water enough to sail ships of considerable burden.

Artificial Gum Arabic.

~ According to Rev. de Chim. Ind., a product possess-
ing the properties of gum arabic is obtained by boiling
1’ kgm. flaxseed with 8 kgm. sulphuric acid and 10 liters
water, filtering after three or four hours, adding four
times ‘the volume of alcohol, washing and drying the
Preeipitate. The product is amorphous, colorless, in-
sipid, and dissolves in water like gum arabie.

ORCUS GEUTHEA
ICAGO 1 l )

Compressed air is used more or less throughout the
grounds and buildings at the World’s Columbian Ex-
position, and there is a complete system of pipes for
its distribution. Four Norwalk compressors are used,
alsoan Ingersoll-Sargent and a Rand compressor. The
latter two have a capacity of 200 and 500 horse power
respectively. Compressed air operates the elevators
in the Transportation building and mgny freight ele-
vators throughout the grounds. Several locomotives
are represented in operation, the energy for this being
supplied by compressed air. The air brake exhibit
and other exhibits in the Transportation building use
compressed air. In the Mining building are several
rock drill exhibits, also in the Palace of Mechanic
Arts machines are operated by compressed air.

The drainage is divided into three departments.
One devoted to the disposal and carrying off of water
from the roofs of buildings during storms; another
to the surface drainage and disposal of all accumula-
tions of rain water; the third is that of the sewage
proper. The rain water from the roofs is emptied
direct into the lagoon. The surface drainage from
the high grounds flows by gravity into the lake.

The surface drainage from the low parts of the
grounds is collected in underground pipes constructed
of wood with a bottom of concrete. Three centifugal
pumps lift the water, giving it sufficient headway, so
that it flows by gravity into the lake. These pumps
are operated by electricity. This sewer also carries
off the condensing water waste from the Palace of
Mechanic Arts. )

The remaining general sewerage system of the
grounds is operated by compressed air. The main
sewer consists of cast iron pipes 30 inches in diame-
ter, and the pressure of air throughout the system
varies from 385 to 47 pounds per square inch according to
the distance from the sewage pumping plant. Nearly
every oneof the large buildings on the grounds forms
a district in itself. By this division into districts the
work of maintaining and operating the system can be
more readily carried on and the drainage is more
efficient. Allsewage is forced through the pipes by the
compressed air at a rate of about three feet per second,
and is carried immediately to the sewage purifying
works, which are at the extreme southeastern corner
of the grounds. Here the sewage is made to rise to a
tank in the top of the building, where it flows
over a sieve and falls into this tank. The sieve sepa-
rates all the large articles that may be floating in the
water, and at frequent intervals they are raked off
and taken to the crematory, where they are burned.
From this tank the water is distributed by means of
pipes into the four precipitating tanks.

Two methods are followed for precipitating the
solids in the sewage. In two of the tanks copperas
and lime are used and in the other two sulphate of
alumina and lime. Large pipes run from the receiv-
ing tank direct to each of the four precipitating
tanks. The copperas or the sulphate of alumina,
whichever is used, is combined with the water as it
enters the pipes. As soon as the chemical enters the
pipe the water passes through a mixing device, which
is simply a sort.of paddle wheel, and which thorough-
ly mixes the chemical with the water. The water
then passes on through the pipe, and just before it
reaches the tank milk of lime is added. Again the
water comes in contact with a device for mixing, so
that the chemical shall be thoroughly combined with
the sewage. This second mixing device consists sim-
ply of a shallow cone.

these furnaces. Refuse isneverallowed to accumulate
and the garbage is burned every night.

The sanitary arrangements at the Exposition are
most excellent, and the system has shown that it is
equal to any demands that are liable to be made
upon it. ‘

The exhibit made by the Oil Well Supply Company,
of Pittsburg; Pa., illustrates in a most perfect manner
the skill and science reached in the matter of driving
wells for this and other purposes. The exhibit is lo-
cated in a special building. Working modelsillustrate
the drilling of a well, showing the mrachinery at work.
A second illustrates the manner in'which oil is pumped
from wells. The structures are inclosed in glass. The
Liliputian workmen are armed, as they frequently are
in real life, with a bottle of whisky in ene pocket and
a plug of tobacco in another. The third model is that
of a flowing well. All the pipes and tanks for control-
ling the oil are shown, and the peculiar intermittent
flow of the crude petroleum is perfectly reproduced.
Derricks used for sinking the wells are also exhibited.
There are two large outfits of full size, and such as are
built for sinking the deepest wells. The greatest depth
yet reached is 4,600 feet. These two large outfits are
of different types, one being the most modern, with
steel construction and improved power-applying device,
while the other is constructed mostly of wood and isof
the type that has been so extensively used in the oil
regions of Pennsylvania and elsewhere. The com-
pany making this exhibit has planned to sink a well
3,000 feet under the steel outfit, and one length of cas-
ing, 12'inches in diameter and 30 feet long, has already
been driven. Smaller portable outfits are also shown,
designed more especially for drilling wells from 800 to
1,000 feet deep. One of these outfits comprises a steam
vehicle and adjustable derrick, all in the one machine,
which can be hauled by horses or run by itsown steam
power.

A full line of all the drills, tools forrecovering broken
drills, torpedoing apparatus, including the go-devil
which fires the torpedo, ete., is shown.

The driving of wells in this country is done on what
is called the cable system; that is, steam or other
power is used for operating the drill, which is suspended
on a cable. Butin order to add completeness to the ex-
hibit and to compare latest improved methods as utiliz-
ed in this country with cruder methods asused in other
countries, there is shown a complete pole outfit, which
consists of splices of poles which are fitted together.

The rest of the exhibit in this building consists of a
full line of engines from 12 to 60 horse power, valves
and fittings of all kinds, some of the valves being as
large as 80 inches in diameter; pipe-threading ma-
chines, and a fine line of photographs illustrating
the oil well business in all its phases, from the prelimi-
nary work of préparing the well to complete buildings,
flowing wells, tanks and wells on fire, etc. A large
framed picture shows the first oil well that was drilled
by Colonel Drake, near Titusville, Pa., in 1859.

In the Horticultural building the wine exhibit is
very extensive. The most noticeable pavilion in this
department is the one erected by the four California
wine producers, C. Carpy & Co., Arpad Haraszthy &
Co., Napa Valley Wine Company, and J. Gundlach.
This pavilion is constructed of the bark of a giant red-
wood tree, from Mendocino County. The tree from
which this bark was taken was 30 feet in diameter at
the base and 290 feet high. The section which this
pavilion represents is 47 feet high, and 9,760 pounds of
bark was brought from California to use in this strue-
ture. Two passageways afford entrance into the lower
part of the pavilion, and a narrow winding stairway
leads up through it, giving egress to the gallery floor.
Over the entranceway, at the right, isa statue of a
Franciscan father, representing him in the act of till-
ing the soil. These representatives of the church first -
established grape culture in California in the old mis-
sion days. Over the left entranceway is a figure of an
Indian woman, such as were connected with the mis-
sion stations in the early days. Between these two
statues is a third one, representing one of the figures
by Schmidts, typical of California. Growing up from

The water pours into this |the base of the tree are grapevines, with an abundance

cone, and as it is forced up over the edges, flowing into | of ripe fruit hanging from the vines. The interior of the
the precipitating tank, the proper mixing takes place. ',tree affords a spacious room, in which there is consid-

When the sewage enters the precipitating tank, it
does not at once combine with the sewage already in
the tank, but passes nearly to the bottom through an
inner tank or main designed for this special purpose,
then rises to the top outside of this inner tank and

erable display of the productg of the vineyards.
Adjoining this pavilion is the pavilion and exhibit of
Leland Stanford’s Vina vineyard.
Two rooms, each of much length, are utilized for the

fruit exhibits, those of oranges and lemons being very
passes .over an overflow. During the passage of|attractive.

The largest exhibit of these fruits comes

the water down this inner tank and up around the|from the counties of San Bernardino and Los Angeles,

outside of ‘it all solids held in suspension are precipi-
tated, so that the water which flows through the
wasteway is nearly clear and is discharged into the
lake.

The solid matter, or sludge as it is called, is drawn
from the precipitating tanks and passed through a filter
press by compressed air at about 104 pounds pressure.
The pressed sludge is removed to the garbage crema-
tory, where it is burned. The garbage is collected
each night and is carried by the cart load to the cre-
matory, where it is burned. Oil is used for fuel in
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Qalifornia. At one end isa large pyramid of lemons
and oranges ; at the center is a model of the Liberty
bell, entirely covered with oranges, except for the
black zigzag space left to represent the crack in the -
bell. Tropical plants, glasses of preserved fruits, pho-
tographs, and other things add to the attractiveness
of this exhibit. Smaller exhibits of oranges and lemons
and grape fruit-are made from other counties in Cali-
fornia, as well as from other parts of the world, the ex-
hibit from the most distant points being made by New
(Continued on page 70.)
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THE GREAT EXHIBIT OF THE SELF-WINDING CLOCK
COMPANY AT THE WORLD'S COLUMBIAN EXPOSITION.
Clocks are among the few inventions of medizval

origin which have withstood the test of ages. Since
the production of the first time-keeping machine by
an inventor unknown to us, it has been improved,
made in complex forms, simplified, cheapened, and
to-day clocks are to be found in every city and hamlet,
and in almost every dwelling on the globe. In its
present form it is as nearly perfect as human in-
genuity can make it ; but, notwithstanding the great
perfection of the clock as a machine, there are certain
inherent defects which prevent it from being absolute-
ly perfect as a timepiece. Variations of temperature
and of atmospheric conditions have their effect, and
in spring clocks (which have almost superseded weight
clocks for general use) variations in the time of wind-
ing are unfavorable to accurate running. Taking
these causes of variation in addition to occasional
running down and the lack of close regulation, it
matters little how perfect the mechanism may be, the
common clock is pretty certain to gain or lose a small
amount each day, so that in a short time, possibly be-
fore it isnoticed, it is out perhaps from one to ten min-
utes—an amount quite inadmissible in these times.

All these difficulties are remedied by the ingenious
electro-mechanical devices applied by the Self-Winding
Clock Company, of New York, to their clocks. Our at-
tention has been directed to this subject by the remark-
able exhibit of this company at the Columbian World’s
Fair at Chicago. The exhibit includes a pavilion
containing samples of the manufactures of the com-
pany ; a magnificent clock tower 150 feet high, having
four 7-foot dials, 70 feet from the ground, 200 self-wind-
ing clocks placed in different localities on the ground,
all controlled by the master clock at the pavilion.
There is also exhibited in the clock tower a complete
chime of nine bells, very beautiful in tone, and weigh-
ing over 14,000 pounds. These bells are the manu-
facture of the Clinton H. Meneely Bell Company, of
Troy, N. Y., and constitute' a joint exhibit by them
and the Self-Winding Clock Company. In addition to
these, there are two three-dial clocks in the towers in
the railway terminal building, and twenty-four clocks
showing the time of day in the principal cities of the
world, in the waiting room of the station. The

pavilion is very artistic in design and decoration, being
the work of a Paris architect. Its roof is supported by
massive columns, and at each corner, near the cornice,
is placed a clock.

Seientific dmerican,

The self-winding clock in its simplest form consists
of an ordinary train from the center arbor to the
escapement—the other arbors and wheels and the
mainspring being omitted—a fine spring 6 feet long,

Fig. 3.—THE SELF-WINDING AND SYNCHRONIZING
MECHANISM,

1% of an inch wide and 0°006 of an inch thick, attached
at its inner end to the arbor, and at its outer end to
the spring barrel, and an electric motor arranged to
wind the spring once every hour. By a simple attach-
ment the electric current is made to pass into the
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motor, which quickly and silently carries the spring
barrel around once, thus storing sufficient energy in
the spring to run the clock for one hour. The motor
is supplied with a current by a small battery concealed
in the clock case. In winding the spring, its outer end
is carried in the direction the inner end moves in un-
winding. In consequence of this arrangement, the

» auxiliary maintaining power usually found in good
* common clocks is dispensed with. As a result of the

frequent winding and reduction of friction, the power
required to run a clock according to this system is only
d part of that used in ordinary clocks. The motor
will run for a year without attention,and at an ex-
pense of less than twenty-five cents.

The master clock at the pavilion is provided with a
gravity escapement invented by Mr. James H. Gerry,
superintendent of the Self-Winding Clock Company.
This clock synchronizes all the clocks throughout the
Exposition grounds and buildings by an hourly electri-
cal impulse which instantly corrects every clock to the
second. The mechanism by means of which this re-
sult is secured is shown in Fig. 3. All clocks intended -
to be used in the synchronizing circuit are pro-
vided with the synchronizing magnet, D, and with
mechanism associated with its armature lever and the
clock movement. On the minute hand arbor is mount-
ed a disk, Q, provided with two projections, 4, 5, and
the second hand arbor is provided with a heart shaped
cam. The armature, E, is rigidly attached to the lev-
ers, F, @&, so that they move whenever the magnet, D,
is energized. The lever, F, is adapted to engage the
heart-shaped cam on the second hand arbor and bring
it to XII, and the lever, G, is furnished with a curved
end having fingers for engaging the projections, 4,
5, on the minute disk, thus turning the minute hand
arbor, bringing the minute hand to XII. A latch,
L, pivoted to the clock frame is provided with a pin,
I, arranged to drop under the hook, H, carried by
the lever, @&, so as to prevent any action of the syn-
chronizing levers except at the hour. A pin in a disk
mounted on the cannon socket unlocks the latch, L,
about fifty seconds before the hour, and closes it again
about fifty seconds after thesignal. Thisarrangement
prevents any accidental cross on the synchronizing line
from disturbing the hands during the hour. This dia-
gram, besides showing the synchronizing arrangement,
gives a good idea of the great simplicity of the self-
winding clock.

The system which is thus illustrated in this exhibit

)

i mnuillllimx,nm :

i

of the Self-Winding Clock Company is an accurate

DAILYAWESTERS UNION
TELEGRAPH D! |

Fig. 2—THE PAVILION OF THE SELF-WINDING CLOCK COMPANY PALACE OF LIBERAL ARTS CHICAGO.
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representation of the system developed by them in
connection with the Western Union Telegraph Com-
pany, for a uniform time service, and which, in extent,
embraces the whole of the United States. They now
have over fifteen thousand of their clocks in circuit,
which are synchronized daily by the telegraphic time
signals from the time service of the United States
Naval Observatory at Washington. These clocks are
either sold or rented. It will thus be seen that time is
bought and sold, and is in fact made an object of mer-
chandise, though not at the exorbitant rate proposed
by the sovereign who offered millions of money for an
inch of it. The government furnishes,correct time free
to its citizens, but they must get it at
the Naval Observatory at Washing-

tower clock. This consists of a small Edison elec-
tric motor geared to the arbor which revolves the
hands. The motor is connected with a storage battery
or with the street current through a relay, and the re-
lay is operated by a current controlled by the master
clock. When the circuit of the relay is closed the cur-
rent is made to pass through the motor, thus turning
the minute hand through one minute space. By an
ingenious automatic arrangement the motoris stopped
when the limit of the movement is reached. Thus
every minute an impulse is sent to the motor in the
clock tower, causing the hands to move forward by a
step-by-step motion, each movement representing one

ton. As it is impracticable, if not
impossible, for them to do it individu-
ally, the Western Union Telegraph
Company daily forwards it to every
part of the country. Three minutes
before noon, all general business is
stopped, and direct communication
made with the capital. Precisely at
twelve o’clock a single electric impulse
announces the time all the way to the
Pacific Coast. The cost of this service
is one dollar per month, or twelve dol-
lars per year for each clock. This
places standard time within the reach
of everybody.

There are standards of weights and
measures, of distance, and we are
pleased to note that now there is a
standard of time available for every
one at a nominal cost, whereas for-
merly the cost was such as to permit
only of the most prosperous jewelers
obtaining time signals; the service
was very incomplete and very expen-
sive. Now, not only jewelers are serv-
ed, but the general public, including
trust companies, banks, commercial
houses of every description, factories,
schools, and private houses, and the
service has proved most accurate and
reliable.

While the time service is the main
business of the company, it has also a
large business in selling clocks. All
clocks made by them are of high grade,
and, in addition to their ordinary
styles of self-winding clocks, such
as are used in dwellings and places of business,
they also make a feature of specialties, which are
unique and interesting. For instance, the company
manufactures a programme clock which makes a signal
contact at the beginning of each minute and is con-
nected to a commutable signal instrument so arranged
as to close electrically a circuit any minute or any
number of minutes in the twenty-fourhours. This in-
vention is not only very useful for train dispatchers on
railroads, but also for schools, for indicating the hours
for commencing and ending recitations, ete., by ring-
ing bells or giving other signals.

The chiming clock is also an interesting feature.
This is a clock in which the tubular chimes are oper-
ated electrically and in which any tune within the
compass of nine bells can be played. The most unique
feature in this direction is the large chimes in the tower
already mentioned. These chimes are fitted with spe-
cial hammers and magnets, by means of which the
large bells may be struck electrically. This electrical
mechanism is so arranged that it can be played auto-
matically at prede-
termined times by
means of clock me-
chanism, or an ope-
rator can sit at a
keyboard, which or-
dinarily would be
placed in an organ
loft or any conve-
nient place at a dis-
tance from the tower,
and any one at all
familiar with music
can play on the im-
mense bells, which
by the old method
would require all the
strength of a man to
operate. At the Fair
a lady plays these
chimes twice a day
seated at a small case
placed in the booth.
This method is likely
to revolutionize the
present method of
ringing chimes.

In Fig. 4 is shown
a motor for driving
the hands of the

The Effect of Sunlight on Bacteria,

The second report to the Water Research Committee
of the Royal Society has been drawn up by Professors
Percy F. Frankland and H. Marshall Ward. It deals
chiefly with the manner in which the vitality of patho-
genic bacteria is affected by the presence of nonpatho-
genic or saprophytic forms. Bacillus anthracis, be-
ing one of the hardiest forms of pathogenic organisms
when in the spore condition, was taken as a type.
The British Medical Journal says: * One of the most
interesting results elicited is the effect of sunshine in
destroying spores. In the dark, and at moderate
temperatures, the spores of anthrax retain their
powers of infection for many months
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OF THE TOWER CLOCK,

minute. The striking of the hour and quarters is
effected by an electro-mechanical arrangement con-
trolled by a striking movement in the pavilion. The
machine used for tower purposes is light and simple,
and may be placed upon any floor, while the control-
ling clock may be placed in any position in the build-
ing, or even at a distant point.

Though the Self-Winding Clock Company has but
just entered the field for supplying tower clocks, it is
rapidly introducing those of their make in the differ-
ent towns and cities. The fact of being able to pro-
duce an accurate tower clock which will operate per-
fectly without reference to the steadiness of the tower
or the location of the controlling clock, is leading to
the introduction of the electric tower clock in places
where the ordinary weight and pendulum clock would
be impracticable. The New York offices of the Self-
Winding Clock Company are located at 26 Broadway.

°
&

THE most noted lighthouse in the United States is at
Minot’s Ledge, in Massachusetts Bay.

WORLD'S COLUMBIAN EXPOSITION—DUPLEX TANDEM COMPOUND ENGINES OF THE WATERTOWN STEAM ENGINE CO.
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TRIC MOTOR AND MECHANISM FOR DRIVING THE HANDS

in any of the waters experimented
with, fresh or sterilized. But in direct
sunlight the spores undergo rapid de-
struction ; and it has been definitely
proved that this destruection is directly
due to the light rays, especially at
the blue end of the spectrum, and not
either to a rise of temperature or to
any action of the solar rays on the
medium. Moreover, the experiments
prove that the bacteria spores are
really killed, and not merely retarded
in development.

‘“A great difference, however, was
observed in the behavior of spores
according as they were introduced
into sterilized or into unsterilized
water. Infectedsterilized waters, after
standing for upward of seven months,
were invariably fatal to the animals
into which they were inoculated,
whether they were preserved in ab-
solute darkness or in diffused daylight.
Direct sunshine was, however, rapidly
fatal to anthrax spores in these waters
within 84 hours. Inunsterilized waters,
the results were different. The spores
degenerated ; and, although by special
methods they could be revived, they
were no longer recognizable by ordin-
ary cultivation methods after the lapse
of a fewdays. To summarize the re-
sults, the authors state generally that
there is one natural agency at least
which destroys anthrax spores in sur-
face water, viz., the action of direct
sunshine. Whether or not the activity
of water bacteria may be added as a
second bactericidal agent, is not definitely determined ;
but, of the two, sunshine is by far the more rapid and
potent. In no case does the evidence support the view
that the bacillus anthracis can live and multiply like
a water bacterium in ordinary waters.”

DUPLEX TANDEM COMPOUND ENGINES,

These engines, as shown in the exhibit of the Water-
town Steam Engine Co. at the Chicago Exposition,
present many advantages, in addition to the pleasure
they always afford an engineer from the superior
workmanship evident in their construction. From
the close connection between the two cylinders on
each side it is evident there can be but little loss from
condensation, while the use of a four-ported valve
permits very rapid entrance and exit of steam. A cut-
off valve is applied to both the high and low pressure
cylinders, the tandem arrangement of which allows of
cushioning at the end of the stroke, enabling the en-
gine to attain a high speed under a heavy load with-
out pounding. All the engines made by this company
are subjected to a
rigid inspection
when completed, be-
ing placed on a foun-
dation and tested
under all the con-
ditions that will be
required of them,
from the lightest
load to the heaviest,
including careful in-
dicator and speed
tests. They are es-
pecially designed to
run at a very high
speed, permitting
direct connection to
rapid motion ma-
chinery without the
intervention of gear-
ing or countershafts.

el & - e ——

THE organist at a
Cardiff ch urch found
several of the keys
soundless, and upon
examination saw
that six birds had
built their nests in
the pipes.

-
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WORLD'S FAIR NOTES.
(Continued from page 67.)

South Wales, Australia. The most conspicuous exhibit
is a tower of oranges reaching to the ceiling of the
room. A placard says that this tower contains 13,873
oranges. Florida’s leading exhibit consists of an arch
of Florida golden russets, ‘‘ the most delicious oranges
on earth,” according to a placard. Florida makes seve-
ral other exhibits of oranges and lemons and grape
fruit, and also jars of sliced and preserved fruit. The
inner court, near the north end of the building, is an
open space of considerable area, and here California
makes an exhibit of a grove of many trees of oranges
and lemons with the fruit on the trees.

Probably the largest piece of rolled metal ever ex-
hibited is shown in the Mining building. This isa
steel plate seven-sixteenths of an inch in thickness,
twenty inches wide, and one hundred and twenty feet
long.

The exhibit made by Pennsylvania in this building
gives a very instructive idea of the mineral resources
of this State. Petroleum, fire clay, building stone,
terra cotta, glass-making materials, slate, and many
other minerals are also shown. The exhibit of most
historical importance is a model of an iron furnace
such as was used about four hundred years before
Christ. The Philadelphia and Reading Coal and Iron
Company’s exhibit consists of a model of a coal mine
and a coal breaker, showing the method of mining,
breaking, and shipping anthracite coal. The model is
complete in every respect, with seams of coal, engines,
pumps, breakers, etc., showing the entire operation
from cutting the coal from the seam to loading it into
the cars. This company also exhibits many speci-
mens of coal representing seams in section. The ex-
hibit of iron ores is also very satisfactory, and includes
nearly every kind of iron mined in the State.

The Viking ship, which was illustrated in the SCIEN-
TIFIC AMERICAN of May 20, reached the World’s Co-
lumbian Exposition on Wednesday, July 12. A splen-
did reception was given to this famous craft and crew
by a large number of officials and foreign representa-
tives, including nearly a score of Norwegian societies.
Several large excursion steamers and the two govern-
ment vessels met the ship off Evanston and escorted it
to the Exposition grounds. As the ship approached
its anchorage adjoining the wharf and just astern of
the model war vessel, it furled its sail, and the mem-
bers of the crew took to their oars and rowed into port
in true Viking style. It was a memorable coincidence
that these men who came from Norway to Chicago in
this vessel modeled after a type of craft used one
thousand years ago should be met at the Exposition
grounds and transferred by the type of vessel of the
future—one in which the motive force was electricity.
An address was delivered by President Palmer, of the
National Commission, and Captain Andersen, master
of the Viking ship, responded. At the close of his ad-
dress he signaled to the men of his crew, who mounted
the platform and gave the Viking cheer.

In the Agricultural building the most instructive
brewing exhibit is that of the Bartholomay Brewing
Company, which consists of a miniature brewery in op-
eration. It contains all the necessary machinery of a
complete brewery.

The dairy exhibit is veryfine. Here are exhibited in
much variety every conceivable device used in a dairy
for cooling and caring for the milk, churning and
working the butter, etc. The east gallery onlylacks a
few swarms of bees to make it a complete apiary. The
exhibit of hives and honey is very large and is made
by many States.

Among the features of the Michigan Logging Camp
is an enormous load of logs chained to a log sled
labeled ‘“ The World’s Fair load of logs, 36,055 feet.
Hauled by estate of Thomas Nester to the Ontonagon
River, 1893. The largest load of logs 18 feet long ever
hauled in the world and hauled by one team. Height
33 feet 3 inches, weight of logs 144 tons; hauled on
bunks 16 feet long. Nine flat cars were required to
convey the logs to Chicago.”

The Blake, a schooner-rigged steamer which has
been used for a number of years in taking ocean ob-
servations, has been added to the government exhibit.
The Blake is tied up to the long pier. The object
of bringing this vessel here is to show people inter-
ested in marine and commercial matters the system
now in use for obtaining a knowledge of the sea
coast, the character of the bottom, the location of
reefs, etc. The apparatusis veryinteresting. The deep
sea sounding machine allows soundings of a depth of
27,000 feet to be made. The Blake has a peculiar ar-
rangement which allows her to anchor in water 12,000
feet deep. The exhibit is one of the most interesting
which the federal government has provided.

The Javanese village in the Plaisance is composed
of curious little bamboo houses covered with mat-
ting and straw thatch. All around the village, which
looks Jike a dream of the Orient, with the growing
palms, may be seen the tiny brown creatures who
have already won all hearts as they did in Paris.
The music of the native orchestra is not very bad,
and the dancing is excellent. The little people have

a very curious mode of greeting. They place their
hand in yours, and then turn their fingers back until
they almost touch the back of the hand.

The exhibit of the terra-cotta reproductions of the
Tanagra figures is very fine. Two houses exhibit,
one in the Austrian section and one in the English
section, though the goods are made in Denmark. The
figures, which average only eight or ten inches high,
aremodeled in the purest classic forms, and are col-
ored in light tints, the color being fired in. The
originals are very expensive, costing from five hun-
dred to one thousand dollars. The little figures are
very beautiful, and the reproductions may be pur-
chased for as many dollars as the originals cost hun-
dreds.

The Transportation building is a wonderfully suc-
cessful example of polychrome decoration, the huge
arches of the golden doorway in broad, receding
planes are very effective. Everything in the bunilding
relates directly or indirectly to transportation, and the
exhibit includes cash carriers, bicycles, tricycles, baby
carriages, wagons, carts, trucks, hearses, elevators,
street cars, everything relating to railroads, boats,
steamboats, tourist companies, etc. The models of
steamships exhibited by their owners or builders at-
tract great attention, while the large section of an
ocean steamer exhibited by the American Line is a
never-ending source of wonder to visitors. The two
special transportation buildings devoted to the ex-
hibit of the Pennsylvania and Vanderbilt systems
are interesting, some of the old tickets and time-
bills being very curious, a poster issued by the Jef-
ferson, Madison and Indianapolis Railroad being
peculiarly so. It seems that the railroad was trou-
bled by frequent requests for passes, so they printed
the following poster. The heading reads: ‘In those
days there were no passes. Search the Secriptures.”
Then follow several passages bearing upon the sub-
jeet :

‘“ Thou shalt not pass.”—Numbers xx. 18 v.

‘¢ Suffer not a man to pass.”—Judah.

‘“The wicked shall no more pass.”—Nahum L 15 v.

“None shall ever pass.”—Mark xiii. 30 v.

‘*“Though they roar, yet they shall not pass.”—
Jeremiah.

“So he paid the fare and went.”—Jonah i. 8 v.

The exhibit of the dead letter office in the Govern-
ment building contains many curiosities, including a
letter written on a shingle. - Another letter says:
¢“If not delivered in thirty years return to—" Wed-
ding cake, candy, fruit, snakes, tarantulas, and nearly
every conceivable thing finds its way into Uncle
Sam’s mail bag. A curious article in the collection is
a neatly bound book, labeled ‘‘Ireland’s True Spirit
in Spiritual Sermons,” while out from the nicely mar-
bled edge protrudes the neck of a bottle, which for-
merly contained a sample of Ireland’s spirit.

The detective service is excellent, and the staff in-
cludes detectives from the principal countries of Eu-
rope. If a robbery occurs, the description of the man
is telephoned to every exit, and there is little chance
of escape. Indeed, the service is so good that profes-
sional criminals are leaving Jackson Park severely
alone.

The ambulance service is in fine running order, and
may be summoned by the guards from any of the
numerous police boxes. Over 5,000 workmen were in-
jured during the period of construction of the Fair.
The hospital is thoroughly well equipped, and com-
petent physicians and nurses are in attendance.

The East Indian prince, the Nawab of Rampur, is
at the Lexington Hotel, and is busily engaged in study-
ing the Fair. He has his own cook, as some of the
members of his party are Brahmans of high caste,
and can only eat certain kinds of food prepared by
the hands of an anointed cook.

The diamond cutting exhibit of Messrs. Tiffany &
Co., in the Mines building, attracts much attention.
The machinery and men are surrounded by a glass
partition, which, while it does not obstruct the view,
protects the diamonds. The progress of the cutting is
shown by the men, who obligingly hold up the stick
in which the diamond is cemented. The exhibit of
alloys in the gallery is very remarkable, many of the
imitations of gold and silver having been made up
specially by this progressive firm.

The * Mocking Bird” is a large steam whistle, which
has been placed on the roof of Machinery Hall for use
as a fire alarm. The note of the whistle can be
altered by insensible degrees over two octaves, so as to
give out a sound that is weird and alarming. The
whistle will be blown from the pumping station, and
at the first blast all firemen and guards who are off
duty will proceed to the fire at once. Itis also in-
tended to notify guards on duty at the buildings to
shut all doors and to keep the visitors in until the fire
is extinguished. There is always a chance of injury
by being run over in the crowded roads by the engines
and ambulances, which accounts for a rule that might
otherwise be called harsh and arbitrary.

A pompier corps is to be added to the Fire Depart-
ment, as a result of the Cold Storage fire. A pompier
corps is a band of firemen skilled in scaling buildings
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by short ladders, which they pull up after them. The
equipment includes ladders, netting, ropes, and other
appliances. It is said that many of the men could
have been saved at the Cold Storage fire if such a
corps had existed.

The auditor of the World’s Fair has presented a
very interesting statement of the financial condition
of the Exposition. The cost, up to June 30, $20,620,160.
The balance in favor of the Fair, for the months of
May and June, is $1,127,417. Important reductions in
expenses have been and will be made. The railway
tracks in and about the grounds cost $402,237; the
symphony orchestra has cost $55,820 so far ; the Co-
lumbian Guards have entailed an expense of $555,233 ;
the postage bill amounts to $59,696; the architects
have taken $169,558 ; the statues on the grounds have
cost $198,830 ; the photographic concession has cost
$45,140, the receipts for the same have been $46,535, so
that this important concession has paid a profit of
$1,395. It is interesting to note that the total receipts
through the concessionaires have been $580,006.

A very natural question for any one who is about to
visit the Fair is, ‘“ How long a time will I require to
see the Fair properly ?” This is, of course, largely a
matter of personal opinion, but it can be safely said
that the Fair can be seen in a satisfactory manner in
seven days and two evenings, if the grounds are
reached at nine o’clock in the morning and left at six
o’clock in the evening, except the two nights, when a
stop is made for the illumination. To see the Fair
more leisurely ten to twelve days will be required. If
each of the eight thousand works of art in the Art
Gallery are examined individually, the time would
have to be increased.

Potash, Soda and Magnesia from Kainit.

In Le GQenie Civil, M. D. Lidersky describes the new
process adopted by the Buckau Chemical Company,
of Magdeburg, for producing pure potash, soda and
magnesia from the kainit deposits of Stassfurth,
Germany. Most of this kainit is sold as manure, and
only a very little has been employed in the manufac-
ture of potash, partly because so many useless by-
products were found, and partly because it was diffi-
cult to obtain a pure potash with the Leblanc process,
which was the only one employed. The new process
uses up all the by-products, and besides potash it pro-
duces soda, calecined magnesia, crystallized sulphate
of lime, hydrochloric acid and sulphuric acid. The
average composition of the kainit used is Mg80, 16-18
per cent ; K,S8S0, 22-24 per cent; NaCl 80-34 per cent.
These salts are first converted uniformly into sulphate,
by treatment with sulphuric acid. The hydrochloriec
acid produced is condensed. Concentrated milk of
lime is then added to the boiling solution of sulphates
to decompose the magnesium sulphate. The lime dis-
solves, but when left at rest for some days after slow
cooling, the sulphate of lime separates out as a heavy
crystalline powder covered with a lighter deposit of
magnesia. The solution is then removed and the
magnesia and sulphate of lime washed, separated, and
collected in a filter press. The solution is then treated
for the separation of ihe potassium and sodium salts.
Barium sulphide is added with the resulting produec-
tion of insoluble barium sulphate and solutions of the
alkaline sulphides. The solution is boiled down to a
strength of 20° B. and subjected to the action of pure
carbonic acid gas obtained from the decomposition of
alkaline bicarbonates. The sulphides are decom-
posed ; sulphureted hydrogen is evolved, and bicar-
bonate of soda and potash formed. The sulphureted
hydrogen is burned and converted into sulphuric acid.
The bicarbonate of soda is almost insoluble in the
cold solution, and is separated by filtration. The po-
tassium bicarbonate is obtained by boiling down the
filtered liquid. The bicarbonates are calcined into
neutral carbonates, and the carbonic acid gas driven
off is employed in the decomposition of the alkaline
sulphides. )
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Housekeepers Should Remember.

Katherine B. Johnson gives in the Albany Cultivator
some household hints that are very seasonable.

That there are few servants so thorough that they
should not inspect the refrigerator daily to see that ng
liquids are spille@ or food allowed to spoil and con-
taminate the rest.

That dish water, which is always impregnated with
more or less vegetable matter, should never be thrown
on the surface of the ground at the back door.

That all tubs and basins in bath rooms and kitchen
sinks and drains should be flushed with hot water on
every weekly washing day.

That sulphate of iron (copperas) and chloride of
lime, two of the best disinfectants, are but ten cents a
pound, and a plentiful use of either in sinks and open
drains during the summer and autumn may prevent
that dreaded disease, typhoid fever.

That no hamper or other receptacle of soiled cloth-
ing, no matter how handsomely decorated, should be
kept in a sleeping apartment.

That powdered borax, plentifully used, will exter-
minate cockroaches and water bugs.
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Natural History Notes.

The Production of Sound in Ants.—If we consider

that ants have the faculty of producing a sound per-
ceptible to our ear by rubbing a part of the body, the
hypothesis that these insects possess also the faculty of
hearing acquires a certain likelihood. Landois and
Lubbock mention as probable that the organ that pro-
duaces this sound is in the posterior part of the insect’s
.body. Yet they furnish no proof of it. 1t, therefore,
appears to us of interest to quote the following short
passage from a work by Robert Wroughton upon the
noise produced by ants in the Indies:

* I am almost certain of having heard these sounds.
‘When one of the gray paper nests of Cremastogaster
regenhofert is suddenly and violently shaken, the ants
escape by thousands, moving their abdomen in the
manner so characteristic of the species of the genus
when they are excited. From time to time there is
distinctly heard a slight hissing, as if a red hot coal
were being plunged in water. I had always supposed
that this noise was caused by the friction of the legs of
the ants against thesides of their nest. An analogous,
though febler, sound may be perceived when a large
nest of Camponotus or Polyrhachis spinigera is dis-
turbed. It is produced then by thefriction of the bod-
ies of the ants, which suddehly enter into active mo-
tion. However, the passage from Lubboek that I have
just cited leads me to think that there is nothing in
this but that the noise heard is produced by the mass
of innumerable ants. The motion of the tail of the
Cremogaster would explain why the noise that they
make is louder, although they are much smaller than
the Componoti or the Polyrhachides. 1 asked Mr.
Aitken to make sowe experiments in order to confirm
the results that I thought I had obtained. He will,
doubtless, be recognized inthefollowing note, confirm-
ing my assertions:’

‘I have no need of making an experiment. The
noise produced by a host of Lopobilie, when they are
stirred up with a straw, is heard without the necessity
of placing the ear close by. I should like, however, to
know something as to the nature of those organs.
What is their role ? Are they military drums ?”

Twenty years ago, Mr. Auguste Forel described in
our European Camponoti a signal of Jalarm, consisting
of a peculiar noise : “ Not only do the Camponoti strike
themselves forcibly, and with repeated blows against
each other, but, ‘at the same time, strike the ground
two or three times with their abdomen, and repeat this
act at short intervals, thus prodaging a very marked
noise that is heard especially well when the nest is in
the trunk of a tree.”

Forel’s theory is confirmed by several of my obser—

- vations upon the Camponotus ligniperdus, and I have
nothing to add thereto. There is no doubt that this
signal of alarm is understood by the ants. Without
that it would not be an alarm signal. But the question
is to know whether the noise perceived by the ants is
perceived as a sound through a sort of hearing, or as a
simple shock by the touch by means of aslightfriction
of the lower limbs upon the bottom of the nest. Ants,
in fact, are provided with hairs under the legs for the
purpose of feeling. In order to elucidate the question,
the examination would be more favorableif it extended
to different species of our myrmides, which show their
anger by a violent motion of their posteriorlegs. They
seem to make use of their first sting for rubbing their
metanotum.

Unfortunately, the species of which we have just
spoken are almost too small, except the Myrmica
rubida, which is too quiet to permit of proving dis-
tinctly the production of sound in these animals. Two
years ago I published a work upon the touch of in-
sects. This observation is, perhaps, still unknown to
specialists, and it is for that reason that I communicate
it here once again. ,

One very hot day I had put a portion of a large col-
ony of Myrmica ruginodis into an empty glass globe.
The ants were much agitated and rubbed their poste-
rior legs violently. On seeing this motion executed by
a large number of individuals at the same time, I heard
a slight droning that recalled to me the sounds made
by a coleopter, the Mononychus pseudacori, which
lives in the fruit of gladioli. Unfortunately, I did not
succeed in renewing this observation in the experi-
ments that I made later on.

We find in a monthly entomological review a note
by A. H. Swinton on the sound of the Myrmica rugi-
dinodis and other Hymenoptera. He observed a small
female worker (not a male, as he thought) that was
violently agitating its posteriorl gs.. He made an ex-
amination and afterward found organs that probably
produced a sound at the base of the posterior legs and
of the second sting.—E. Wessmann, in Biol gische
Centralblatt. .

Localization of the Senses of Sea Anemones.—Herr
Nagel has recently been conducting some experiments
at Naples, having for their object the localization of
the various senses of sea aneniones. The results of his
researches have shown that the sense of taste resides

in the tentacles; and that though the tentacles were |’

apparently unsusceptible to pain when cut, yet when
touched, or when heated substances were placed near

.cretions of completely developed carnivorous plants.
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them, they gave evidences of being most sensitive,

They are, therefore, the seat of three senses, viz., of
touch, taste, and smell.

Habits of Brazilian Roaches.—Cockroaches are so
common in Brazilian country houses, says Mr. Herbert
Smith, in Insect Life, that nobody pays much atten-
tion to them. They have anunpleasant way of getting
into provision boxes, and they deface books, shoes,
and sometimes clothing. Where wall paper is used
they soon eat it off in unsightly patchés, no doubt
seeking the paste beneath. But at Corumba, on the
upper Paraguay, I came across the cockroach in a new
role. In the house where we were staying, there were
nearly a dozen children, and every one of them had
their eyelashes more or less eaten off by cockroaches—
a large brown species, one of the commonest kind
throughout Brazil. The eyelashes were bitten off
irregularly, in some places quite close to the lid. Like
most Brazilians, these children had very long, black
eyelashes, and their appearance thus defaced was odd
enough. The trouble was conflned to children, I sup-
pose, because they are heavy sleepers and do not dis-
turb the insects at work. My wife and I sometimes
brushed cockroaches from our faces at night, but
thought nothing more of thematter. The roachesalso
bite off bits of the toe-nails. Brazilians very properly
encourage the large house spiders because they tend
to rid the house of other insect pests.

Tannin Receptacles of the Leguminose.—Dr. P
Baccarini has made an exhaustive examination of the
structure and distribution of the tannin receptacles in
alarge number of Leguminose, belonging to all the
three tribes, Papilionacee, Cesalpinie®, and
Mimosee. These special receptacles are especially
well developed in the Lotee, Galegee, Phaseolee, and
in some Hedysaree; though the tannin is by no means
confined to these receptacles, but may be distributed
in other portions of the tissue. In the Podaliriee,
Genistee, Trifoliee, and in some Galegee they ‘are
altogether wanting. When present, they may be
either associated with the vascular bundles (para-fasci-
cular) or independent of them (extra-fascicular), and
one only or both of the systems may occur in the same
species. The archaic form is probably that found in
Ceratonia siliqua and Cercis siliquastrum, where the
extra-fascicular system is8 localized in the epiderm ; in
other species it occurs in the hypoderm or in the cor-
tex. The tannin or tannins are accompanied by an
abundance of an albuminoid substance. Thetannifer-
ous'cells are further characterized by the presence of
threads of protoplasm comnecting them with one
another and with the elements of other systems of a
different histological character. The author does not
assign to these protoplasmic threads any function in
connection with the distribution of nutritive sub-
stances.

Simian or Ape-like Man.—Prof. E. D. Cope, in the
April number of the Naturalist, has an article on this
subject. He says arch®ology, apart from anatomy, is
a poor guide in the field of human ancestry. The
closer association of man with the apes is based on
various considerations. 1t is highly probable that the
homo is descended from some form of anthropo-
morpha, either the Eocene lemuride or the simiads.
He refers to the man of Spy to prove that there dwelt
in Europe, during paleolithic times, a race of men
which possessed a greater number of simioid character-

1istics than any which had been discovered elsewhere.

The important discovery in the grotto of Spy of two
skeletons, almost complete, served to unify knowledge
of this race, which had previously rested on isolated
fragments only. These skeletons proved what had
been only surmised before, that the skeleton of Ne-
anderthal, the lower jaw of Naulette, and the crania
of Cronstadt belong to one and the same race. The
simian characters of these parts of the skeleton are
well known.

Cause of the Digestion of Albumen by the Leaves of
Certain Plants.—N. Tischuatkin published an article in
1889, in the Berichte der Deutschen Botanischen Gesell-
schaft, on the cause of the digestion of albumen by the
leaves of Pinguicula vulgaris L., in which he en-
deavors to show that the process of digestion is the re-
sult of the action of badteria. This is in opposition to
the theory of Darwin and other authorsthat the diges-
tion is analogous to the digestion by means of pepsin
in the animal kingdom.

In an article in volume X1II. of Acta Horti Petropoli-
tani he further discusses the subject and draws the
following conclusions :

1. The disintégration of albuminous compounds by
the secretions of carnivorous plants is due to the
growth of micro-organisms, principally bacteria.

2. Micro-organisms possessing the power of dissolv-
ing albuminous compounds always vegetate in the se-

8. The disintegration of the albumen does not com-
mence at the moment of the secretion of the fluid, but
only after micro-organisms have developed in snﬂiclent
pumbers in the secretion.

4. The micro-organisms found on the leaves of car-
nivorous plants come principally from the air, though
they may be derived from other sources,
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5. The name *carnivorous” plants is to be under-
stood in the sense that the plants only assimilate the
products which the lower organisms have set free.

6. Therole of the plant itself is only to furnish a
medium in which certain micro-organisms may live
and develop.

Production of the Perfume of Flowers.—The follow-
ing conclusions are the result of the researches of Mr.
E. Mesnard upon the method of production of the per-
fume of flowers :

1. The essential oil is generally found localized in
the epidermic cells of the upper surface of the petals
or sepals. It may exist on the two surfaces, especially
if the floral parts are completely-concealed in the
bud. The lower surface generally contains tannin or
pigments derived therefrom.

2. The chlorophyl seems in all cases to give rise to
the essential oil.

3. The disengagement of the perfume of the flower
is perceived only when the essential oil is sufficiently
disengaged from the intermediate products that have
given rise to it, and is found, in a manner, in a ratio
inverse to the production of tannin and pigments in
the flower.

This, says the author, Would explain : (¢) Why flow-
ers with green petals have no odor; (b)) why white or
rose-colored flowers are, in most cases, odoriferous;
(c) why the Composite, which are rich in tannin, have
the disagreeable odor that they are so well known to
possess ; and (d) finally, why the cultivated white lilac
and forced roses take on a finer perfume.

A New Preservative Fluid for Slugs.—Afterrepeated
trials to obtain a good preservative fluid for slugs, I
have found the following to act so admirably in pre-
serving the color, ete., that I think it would be well to
place it on record, so that others may benefit by its
use. Dissolve 10 grains of alum, 2% gralns of common
salt, 134 grains of potassium nitrate, 2 grains of arseni-
ous acid and 2 grains of mercuric chloride in 5 ounces
of distilled water, and filter. After well cleansing the
slugs from mucus, I place them in tubes containing the
above solution, and well seal with a mixture of five
parts of old gutta-percha and four of asphalt applied
hot, and obtain the best results.—J. W. Williams, in
Science Gossip.

Preservation of 8pecimens of Fishes.—Up to recent
years, the method of preservation most usually recom-
mended to travelers for ichthyological collections, and,
consequently, that most usually employed, has been
the use of alcohol. But the numerous inconveniences
that it presents, especially the generally high price of
it at the proper degree of concentration, and the
maneuvers that the use of it requires, are tending more
and more to causeit to be renounced. Such renuncia-
tion is so much the more to ‘be desired in that there
can be recommended with confidence the use of a sub-
stance experimented with in his laboratory as long ago
as 1884, by Mr. Leon Vaillant, professor of ichthyology
at the museum, and also involuntarily by Mr. Chaffan-
jon, who, a few years ago, brought from the Orinoco a
magnificent series of fishes. It is a solution of acetate
of soda, which is used in the same way as fishermen
use salt in the preservation of the codfish. In anysort
of a vessel is spread a layer of the acetate, upon which
are placed the fishes to be preserved. These are cov-
ered with another layer, upon which is placed a second
layer of fish, and so on. This is all there is of the pre-
paration. Prince Henri d'Orleans recently brought
home a small collection of fish from Indo-China that
had been prepared, in this way. Theyarrived in a per-
fect state of preservation.

Flower Seeds for July.

In an article in the American Agriculturist, entitled
‘ Flower Seeds to be Sown in July,” Mr. C. L. Allen
writes that if seeds of the perennial Delphiniums are
now sown and protected from drying winds by lattice
frames or light boughs, they will germinate quickly
and make plants strong enough to withstand the win-
ter. Pansy seed for autumn flowering might now be
sown, although this will also need protection against
the sun. If carried over in a frame during winter, the
plants will be in the best possible condition for early
spring flowering. The seed of the Oriental poppy
should be sown as soon as they ripen, for they lose
their vitality very quickly. The seedlings are difficult
to transplant, and it is a good plan, therefore, to sow
the seed where the plants are to remain, preferably
among annuals, where the ground is not densely cov-
ered, as they root deeply, and the shade of the annuals
will be rather a help than a hindrance to their growth.
If hollyhock seeds are sown as soon .as they are ripe in
deep rich soil, the plants will bloom next year. All the
Dianthus family, including hardy carnations and
picotees, can be had in perfection next season if the seed

- | is sown this month and the seedlings transferred when

two inches high to the places where they are to bloom.
Mignonette from seed now sown will make an admir-
able growth in the cool moist weather of September,
and will give strong spikes of flowers in autnmn. The
seed of the white rocket candytuft sown' this month
will also make flowering plants in September, whieh
will continue to bloom until frost.
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AN IMPROVED FENCE POST.

A weighted metallic fence post with which both wire
and board stretchers may be connected, or to which
may be attached horizontal studding for paling fences,
has been patented by Mr. James B. Gowdy, of Oak
Grove, Ill, and is shown in the illustration, Fig. 1
showing the post in position in a fence, Fig. 2 being a
sectional view through its lower portion, and Fig. 3
representing one of the weights used in anchoring the
post. The post is of either. wrought or cast iron, and
all in one piece, the two parallel uprights of its lower
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portion forming a holder or receiver for specially
formed bricks or weights, each of which has a groove
in one face to enable them to be slid into place verti-
cally, the bricks being arranged in, couples, back to
back. Where the post is made of wrought iron, the
shorter upright is joined to the longer one by a bolt,
and theé brick-holding portion may then be spread
slightly to receive the bricks before the bolt is tight-
ened. A depression and bulge in the longer upright,
just above the lowest bricks, is designed to prevent
the sinking of the post too deep in the ground. The
fence wires are locked to the post by staples inserted in
holes provided for this purpose, board stretchers be-
ing similarly fastened by clinch or wire nails. With
this improvement the post is designed to be so an-
chored to the ground that it will not be upheaved by
the frost, and, on any disturbance of the earth, it will
slide back as the ground settles.

o
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A NEW PRINTING TELEGRAPH,

The illustration represents a printing telegraph ap-
paratus designed, by means of a transmitting device
with an ordinary keyboard, to operate at a distant
station a typewriter, a type-setting machine, or other
keyboard machine of the usual style, each station
being provided with a similar apparatus. This im-
provement has been patented by
Mr. Donald Murray, of the Sydney

The transmitter has a series of keys, as seenon the
left in the picture, each key consisting of a rod operat-
ing a peculiarly constructed pole changer,and comprises
a commutator having on one side parallel rows of sta-
tionary contacts connected in parallel with the line,
and having a portion of the connections crossed, the
commutator having its top surface inclined and its
lower surface inclined at right angles to the ineclina-
tion of the top surface, a key sliding adjacent to the
commutator, and a contact block having a spring con-
nection with the key-carrying contacts adapted to con-
nect with a source of electricity, the contact block
being arranged to move downward on one side of the
commutator, and to slide inward and move upward so
as to make contact with the contacts of the commu-
tator. The interpreter, the detail of which is shown
in the small figure, comprises a series of electro-mag-
nets adapted to connect with a line, circuit-closing and

swinging quadrants being arranged adjacent to the|

electro-magnets, and adapted when released to close
the circuit through mechanism for printing a charac-
ter or operating a key of a keyboard machine, each
quadrant having a series of teeth in a different com-
bination from the teeth of any other quadrant in the
series. Swinging detents adapted to be actuated by
the magnets engage the teeth of the quadrants, and
electrically and automatically rotated shafts adapted
to be set in motion by the closing of ‘the circuit in
which the quadrants are arranged carry mechanism to
return the quadrants to locked position.

One of the transmitter keys operates the space keyaﬁ
of the typewriter anfl three other transmitter keys op-
erate the shift key mechanism,  shifting to capitals,
lower case or-figures. When the paper carriage of the
typewriter comes to the end of a line, it may be re-
turned by the attendant at the receiving station or
by an automatic mechanism provided for this purpose.
The galvanometer on the main line at each station in-
dicates when a current is passing. When the instru-
ments are not in use the bells are put in circuit, and,
when the interpreters are left in circuit, the operator
at either station can send a message to the other sta-
tion, where it will berecorded on the typewriter, with-
out an attendant being present, the process being au-
tomatic, and-it being necessary only to provide a suffi-
cientamount of paper in the typewriter to receive the
message.

- ———vtr—
A Clam DMine. ’

A clam mine, full of live clams and of great breadth |
and depth, has been discovered at the mouth of the
Delaware Bay, off the Flashing Creek shore. This,
says the True American, has proved a valuable find,
and recently about 100 boats, containing from three to
five men each, were at work on the mine, The product
of the great bed is shipped daily to Chicago, a specu-
lator of that city agreeing to take the entire output of
the mine at about 30 cents per hundred, delivered at
Bennett’s Station on the West Jersey Railroad. Every
now and then a discovery something like this is made,
but the present mine exceeds any previous find known

A NOVEL WORK GUIDE FOR SAWS,

A guide applicable to any common form of saw
table, to hold and guide the material to be sawed, and
which is especially adapted to facilitate the quick and
accurate forming of the pockets in the stiles of win-
dows, is shown in position for use in Fig. 1 of the
illustration, Fig. 2 being a broken detail view of one
of the sash stiles with its usual angular cuts. This
improvement has been patented by Mr. Valentine
Stein, No. 180 East 109th Street, New York City. The
guide consists of two parallel slide plates, separated
by a’slot, through which the saw passes, and adapted
to be moved along over the bench top upon a guide
rail removably secured therein, one of the slide plates
having a groove fitting the rail. Extending diagonally

STEIN'S WORK GUIDE FOR SAWS.

across the plates at different angles are vertical wings,
slotted to register with the slot of the slide plates, one
of the wings having a guard %o shield the hands of the
sawyer from the saw,and the guard being likewise
slotted to receive the saw. The wings support the
stiles to be cut, and the stiles are held in proper ad-
justment, that they may be cut in theright place, by

 pins passed through holes in the wings. The different

angles at which the wings are placed insures the cor-
responding cutting of the stiles, one cut being made
with the stile against one wing and the other cut with
the same stile against the opposite wing.

Py

Palm Oil,

In a recentreport on the botany of Sierra Leene,
Mr. Scott Elliot sgys that the export of palm oil and
kernels forms by far the largest part of the West Afri-
can export trade. In 1890 the value of the palm oil

exported from Sierra Leone was £18,599 and of the

palm kernels £107,827. The tree is more abundant
further down the West African coast, and appears to
prefer alluvial, often marshy, ground near the sea. It
particularly seems to thrive on the rich soil of the man-
grove accumulations. There are large numbers of
palm trees in the Mahela district, where a factory once
existed, and there are also a considerable num

ber up the Scarcies River and in

Morning Herald, Sydney, New
South Wales, Australia. The ap-
paratus is designed to use only
ordinary telegraph currents, capa-
ble of - being relayed and subject to
all the conditions of ordinary tele-
graphy; to transmit eighty differ-
ent characters; to work at the
highest speed permitted by the
manual dexterity of the operator at
the keyboard, and to dispense with
all clockwork controlling mechan-
ism, synchronously moving type
wheels, and other slow and cum-
bersome devices.
The apparatus comprises a trans-
mitter, which, by the depression of
a key, transmits a certain combina-
tion of five short positive and nega-
tive currents, and an interpreter,
by the passage through which of a
given combination of positive and
negative currents a spring or lever
is released and makeselectrical con-
tact, thus energizing a particular
electro-magnet which operates a
certain type key. Thirty-two trans-
mitting.elements connected in par-
_allel form the transmitter, and thir-

ty-two interpreting elements form
. the interpreter, and these are com-
bined with a shift key device, shown
in the right hand corner of the pic-
ture, a typewriter and a battery. The illustration
repregents the ecomplete apparatus for one station—
the -transmitter, interpreter, shift key mechanism

and typewriter—together with a main switch control-
ling the several circuits, a galvanometer which indi-

cates whether or not a current is passing through the
main line, and a signal bell.

the lower part of the Limba dis-
trict. It grows also on low sand-
stone or gneissose hills, but proba-
bly does not produce so much in
such places as on the low-lying, rich

o

MURBRBAY'S PRINTING TELEGRAPH,

on the Atlantic coast. About three years are required
for clams to grow properly and obtain a marketable
size and flavor. Thisbed issaid by experts to be about
three years old. One of the greatest shipments yet
made-was on July 6, when over 50,000 clams started on
their journey west from Bennett’s Station. The bags

| were piled so high as to almoat hide the station house.
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alluvials. The palm is propagated
from the offshoots that appear at
its base, and these are said to begin
in the second or fifth year, and are
in full bearing about the 10th to
15th year. They continue produc-
ing for 60 years. A single tree yields
from one to three gallons of palm
oil, or, according to Selmer, 16 liters
annually, and this amount of oil
will give from one-sixth to half a
hundredweight of kernels. This
would be a profit of from 2s. to 6s.
a tree per annum, as about 300 gal-
lons of palm oil give a ton of oil and
about 2} tons of kernels. Hence
plantations of these trees should be
profitable in time. It is, however,
exceedingly difficult to get any
trustworthy information, and the
above, Mr. Elliot says, must be
regarded as very approximate. The
palms require no care, and are not,
-apparently, attacked by any injuri-
-ous insects.. The preparation is of
a very rough and makeshift charac-
ter; the fruits are thrown into a
tank and left till decomposition
begins. They are then boiled and
afterward pounded in a mortar. Probably 25 per cent
of the oil is lost in preparation.
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MiLK, when saturated with carbonic acid under
pressure, will undergo no change within a week, ac-
cording to C. Nourry and C. Michel (Compt. Rend.)
If it is heated to 46-80°, the curds form as usual.
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CHAIN TOWING BY MAGNETIC ADHESION,

In 1856, at the beginning of chain towing upon the
Seine, the monopoly of the traction was reserved to
the Bovet system. Tug towing was impossible upon
ourriver. The works of canalization executed since
that epoch have made of the Seine a first-class water-
way of wide section, of great draught, of feeble cur-
rent, and of easy navigation—all of which are elements
that have reduced the advantages of chain towing to
the profit of tugging, so well that to the first period of
tranquil possession havesucceeded the present period
and all the difficulties of competition. As chain tow-
ing has an undoubted superi-
orityin the ascent of the river
so much the greater in pro-
portion as the streamis wider,
while tugging is under all cir
cumstances preferable in the
descent, it is mnecessary, in
order to have as perfect a ser-
vice as possible, to employ
towing tugs with propellersor
wheels provided with a tow-
ing apparatus serving only
for the ascent and permitting
of throwing the chain at any
point of the trip. ”

This is how Mr. De Bovet
justifies the necessity of the
use of a chain towing tug:

A tug for towing boats
through a submerged chain
anchored at the up-stream
extremity. The apparatus
that permits of the boat be-
ing hauled consists of two
windlasses with parallel
grooves. The chain winds

Fig. 2—ARRANGEMENT OF THE CHAIN AND WIND-
LASSES OF AN ORDINARY CHAIN TOWBOAT.

slack of 40 meters at the point where the operation is
performed, or by cutting it and carrying away the un-
wound portion—two methods that are incompatible,
one of them with the security of the service and the
other with the economy necessary for the maintenance
of the chain.

If a boat could easily leave the chain at any point of
its travel, it would suffice to provide it with a propel-
ler, in order that it might redescend in free course with
a train, and in order that it might become possible, in
thereby having a two-way service with a single chain,
to greatly improve the conditions of exploitation of

Fig. 3.—BOVET'S ELECTRO-MAGNETIC
ARRANGEMENT,

tractive stress. The length of chain wound on is 37
meters, which does not permit, as may be seen, of
throwing the chain at the end of the passage up-stream
and of running by propeller down-stream.

It seemed to Mr. De Bovet that thesolution ought to
be sought for in the use of a single drag pulley, upon
which the chain would make but a fraction of a revo-
lution, and having quite a small diameter, so as not to
lead to too reduced an angular velocity, necessitating
parts of excessive dimensions. The necessary adhesion
has been sought for in the electric current, in making
it magnetize a pulley in the groove of which the chain
passes. The results of the

preliminary trials were suffici-
ently conclusive to decide the
Towing Company of the
Lower Seine and of the Oise
to have a new towboat, the
Ampere, constructed (Figs. 1
-and 4), in which the towing
apparatus has been replaced
by a magnetized pulley,
which, with three-quarters of
a revolution only and 3 meters
of chain (Fig. 3), develops a
sufficient adhesion, is easily
placed and removed, and is
infinitely less exposed to wear
and deterioration than the
chains upon ordinary wind-
lasses.

This towboat, constructed
by Mr. Satre, at Lyons, is 33
meters in length, 5 in width,
and 27 in depth, and has a
mean draught of 1°9 meters
while running as a chain tow-

around these several times in
going from one to the other,
just like the rope upon the
two grooved pulleys of a tac-
kle block. A steam engine
revolves these windlasses and
the boat moves forward a dis-

Coupe transversaleen avanl
de la poulie toveuse

I

COUPE LONGITUDINALE

boat. Fig. 1gives a general
view and Fig. 4 a section and
plan to a scale of 3°3 millime-
ters per meter (z§5). Its en-
7 gine, of the compound verti-
. cal type, placed nearly amid-
ships, is capable, through

tance equal to the length of
the chain unwound. As the
bearing point is fixed, the ren-
dering of the whole is excel-
lent, and such that the towing
up-stream is always notably
superior to that done by pad-
dle-wheel or propeller tugs,

Poulie construtepour
un pelit toueur ducanay

lateral alQise

two gearings, of directly
actuating the screw, if need

be, in developing 150 horse
power at 150 revolutions per
minute, or the towing appa-
ratus, through bevel wheels,
in developing from 60 to 80

horse power at 90 revolutions

£ poxgzs 5o _|

and such superiority is more
and more marked in measure
as it is a question of rivers

Fig. 4—MECHANISM OF CHAIN TOWBOAT WITH MAGNETIC ADHESION.,

per minute. The chain, en-
tering at the bow, passes over
the towing pulley, A (Figs. 4

with rapider currents up to
the moment when the cur-
rent becomes so violent that

Sens de marche de la chaine
D, ¢

. oV
.-/ 9 - =
- ) i

(oyue]

and 5), and is guided at the
entrance by a roller, B, of
non-magnetic metal. Itpass-
es, at its exit, over a massive

the warping becomes materi-
ally impossible. On the con-
trary, in the descent, chain
towboats are inferior to tugs,

—_—
Sens de marche du bateau

roller, C, of magnetic metal,
in order that, at this point,
if the roller is brought into

£ Morgee S

and become absolutely inca-
pable of towing trains of
boats if the current is rapid,
for they cannot unwind their
chain at all speeds, and,
among other inconveniences,
they risk running with less
speed than the boats that
they have in tow.

Returning to the case of an
ascent, the essential condition
of the operation is that there
shall be no sliding between
the chain and the towing ap-
paratus ; in a word, the tow-
boat should no more slide
upon the chain than the loco-
motive upon the rail, and the.
necessary adhesion, not being
capable here of being de-
manded of the weight, is ob-
tained through the angle of
winding of the chain, which
is from six to eight entire revo-
lutions upon its drum. But,
since it is very difficult to keep

the grooves of the windlasses
equal, any inequality is shown by excessive tension
upon the intermediate lengths, and su¢h that one has
been able rightly to say of windlasses that they are
apparatus to break the chain.

Moreover, the length of chain existing upon the
windlass is great (about 40 meters upon the Seine tow-
boats), so that the boat is in reality riveted to the
chain, running backward and forward indefinitely,
and exc¢hanging, with more or less difficulty, its train
with those that it meets with successively above and
below its line of travel.

In fact, it can leave the chain only by unwinding it
and dropping it into the water, thereby creating a

Fig.'b.—DETAILS OF THE ARRANGEMENT OF THE CHAIN.

Fig. .—THE AMPERE, THE FIRST CHAIN TOWBOAT WITH MAGNETIC ADHESION.

the towing companies. The solution depends upon a
system of. impulsion by the chain that permits of the
construction and. putting in service of a boat capable
of acting, as need be, either as a chain towboat or a
tug.

Fig. 2 shows the essential arrangements of the old
system of chain adopted at the origin by the Company
of the Lower Seine and of the Oise, and universally
adopted in France and foreign countries. It consists
of two five-grooved drums with parallel axes, 8 meters
apart, around which the chain winds a sufficient num-
ber of times (generally four half revolutions upon each
drum) to have the adhesion balance the necessary
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contact, it may give to the
flux of force an easier passage
than that offered by the
chain, and that the latter,
serving no longer to close the
circuit, may more easily de-
tach itself under the action of
a very feeble tension of the
hind length of the chain.

A tappet of non-magnetic
metal is arranged above the
pulley, so as to assure a de-
tachment in all cases, by com-
pleting, if need be, the action
of the roller, C, in case of run-
ning forward, which is the
rule, and by acting alone in
case of running backward.
This last is very exceptional,
and occurs only in case of
maneuvers corresponding to
very feeble tractive stresses
upon the chain—so feeble
that they can be realized with
a very slight magnetization of
the pulley, A.

It is necessary for a tow-
boat moving upon a chain
always in the same direction, in ascending the stream,
to be able to act upon the evacuation of the chain
astern, so as to allow it at moments to pay out now a
little more and now a little less than it enters through
the bow. For this purpose there is needed upon the
deck a chain well, P, placed behind the towing appa-
ratus and provided with a brake that permits of regu-
lating the out-pay, of holding it where there is enough
slack, and of letting it out where there is too much
tension. The chain well being at P, the brake at the
exit has been formed of a magnetized pulley, similar to
the towing pulley, but smaller, the brake stress being
much inferior to the tractive. When the current is
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sent into it, the chain adheres to the upper part. A
block, movable around a horizontal axis, balanced to
such a degree as may be desired, bears against the
lower part of the pulley and prevents it from revolving.
The effect is reversed by varying the current.

At D is a roller, which, through simple friction, if a
rotary motion be given to it, is capable of aiding in the
out-pay of the chain at moments in which there would
be too great a slack astern and in which the brake
would operate. This roller, D, is actuated by a small
dynamo, which is the simplest method of throwing
into and out of gear at a distance when one has at his
disposal, as is the case, an electric current.

When the chain is slightly slack, the action of the
roller, C, is insufficient to produce a detachment. It
is, therefore, of interest to increase the impulsive effect
of the roller, D, which then operates continually, and
the adhesion of which is regulated by constructing it
like the principal magnetic pulley, and by supplying
it through a special derivation taken from the common
generating dynamo.

Another dynamo, situated in the engine room, actu-
ates a centrifugal pump for the maneuver of the water
ballast compartments, which are so arranged as to put
the boat in different lines of water, according as it is a
question of a tug or of a chain towboat.

All the maneuvers interesting the chain en route are
reduced to the manipulation of three commutators cor-
responding to the three magnetized pulleys. As the
adhesion is a function of the intensity of the current,
there will be a sliding every time the tractive stress ex-
ceeds the adhesion. The power exerted will, therefore,
be automatically limited, and any breakage of the
chain be thus rendered impossible.

Such are the principal arrangements of the towage
system carried out by Mr. De Bovet upon the Ampere.
This, however, is not the only application to which
electro-magnetic adhesion lends itself. It will be pos-
sible to utilize it in the gearirig of engines and in the
application of brakes to railway and street cars, ete.
but we have wished at present to describe only one of
the most ingenious applications sanctioned by experi-
ment, and on the eve of the introduction of a revolu-
tion into the present processes of chain towing upon
canalized rivers.—La Nature.

Physical Power of Mind.
DR. KARL MULLER.

It was said by Kant that a man need not sneeze
against his will. We have no evidence as to how far
he verified the proposition in his own person, but the
expression has its significance, showing us that Kant
regarded the will as a sort of regulator, if not the abso-
lute, controlling power in the individual Ego. Properly
speaking, he regarded body and spirit as interde-
pendent—inseparable. Mind and matter were in his
eyes a unity in which the action of the one called forth
the reaction of the other.

‘We have no intention of reopening here the old strife
between materialism and idealism. The object of our
introductory remarks is simply to present the subject
in its highest aspect, where it naturally suggests the
question : By what means is this interdependence be-
tween the physical and spiritual brought about ? Turn
and twist as we may, we can suggest no other medium
than our nerves, those innumerable agents in equally
innumerable labors. Every impression to which our
body is subjected produces a local stimulus or excita-
tion, which is at once telegraphed to the central organ
of our spiritual being, the brain, by one of these active
agents. The sensation arises into consciousness, and
in such wise that we are able to locate the seat of
stimulation; the central organ reaets, and, in the case of
a painful shock, for example, messages go to the heart,
which is violently excited, thereby influencing the
whole circulation, possibly making the knees tremble.
Now, what is terror 2 Certainly nothing bodily, but a
mere mental condition, and yet it may be sufficient to
exercise the most powerful influence over any of
our organs, even to paralyze them. How this occurs
we know no more than we know how consciousness
originates. It presents, however, a sufficient illustra-
tion of the fact that a disturbed mental condition can
operate prejudicially to our physical constitution.
That sudden joy, under certain circumstances, may
equally prostrate the physical powers, proves only that
extremes may produce iike consequences.

‘What does this teach us? This only, that the mind
is a power in our physical constitution, as great a
power, perhaps, as even the heart or the lungs, if not a
greater. Its special media are our senses, which, re-
ceiving impressions of stimuli, transmit them to the
central organ, where they engender characteristic men-
tal conditions. How must the eye be exercised in mas-
tering all the impressions that fall upon it from the
outer world! According as they are beautiful or ugly,
they impress our mind pleasantly or painfully, and by
its reaction our bodies are similarly affected. In the
one case we may be disposed to dance, in the other we
may be incapable of even eating or drinking. Similar
effects may be produced through the organ of hearing.
Word and tone are capable of generating the most
powerful emotions. Music especially exercises an im-
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measurable influence on even the simplest minds.
Lively music impels people irresistibly to dance. The
power is purely spiritual, but it reacts in the highest
degree upon the body.

So, too, with the spoken word. Is it not wonderful
how we are moved to anger or sympathy, how we may
be exhilarated or depressed, by the mere modulation
of another’s voice, or by the narration of tales of
humor, of pathos, or of horror? Of course ideas are
awakened, but what power is there in ideas to make
the hair stand on end, or the sweat ooze from the pores
of the skin, or how can a thought make us dizzy ? It
is no satisfactory explanation to say that the dizziness
was caused by a flow of blood tothe head. What is it
which makes so many people giddy when they stand on
the edge of a precipice ? Simply the idea of falling
over. Every one familiar with the sensation knows
that it feels as if his brain were the seat of confused
emotions, which entirely upset his equanimity. But
what causes the sensation? I have seen a mountain
maid stand on the outer edge of the witches’ dancing
place in the Hartz, and let her eye wander calmly
down the dark valley below, and I saw the same girl
later overcome with dizziness while crossing a bridge,
below which the waters seethed and whirled tumultu-
ously. A strong will can do much, if not everything,
to overcome this sensation of giddiness, which, if it
arises, excludes all the more pleasurable ideas which
the scene is equally capable of awakening.

The most powerful influence on our lives is unques-
tionably love ; but this, too, is based on stimulus-sen-
sations precisely as the poet says, * Thy beautiful fig-
ure excites me” (Mich reizt deime schone Gestalt). It
originates in the pleasurable emotions which each in-
spires in the other; but what fateful revolutions, spirit-
ual and physical, may it not work, whether in a joyous
or tragical direction. It is the most spiritual of human
sentiments, yet what devastation may an unfortunate
love involve !

It is easy to say that it is the nervous system whose
molecules vibrate at their highest ratio in tranquil
love, but are arrested and confused in their vibrations
when the sentiment is disturbed. But how is that
brought about ? Is there really a boundary between
the physical and the spiritual in our being ? In this
realm we grope in darkness, incapable of recognizing
anything but phenomena, but the more thoroughly we
study the subject, the clearer appear the evidences for
the conclusion that body and soul are one.

If we pass from love to hate, we have a new series of
occurrences which operate powerfully on our physical
nature. From jealously to vengeance the road is
straight, and all that lies between is blind passion.
‘Why do we say blind ? Because thatis the actual con-
dition which the mental life manifests. Not that the
eye has lost the faculty of seeing, but that judgment,
love, and humanity are overwhelmed by passion. As
is well known to the medical profession, such mental
excitations generate physical ailments, resulting, in
some cases, even in madness. No one knows sowellas
the doctor for the insane how intimate is the relation
between insanity and physical disease of the brain. To
a doctor for the insane the idea of soul and body
existing apart is simply ridiculous ; but he would prob-
ably listen respectfully to the suggestion that the soul
is not one with the brain only, but- with the whole
body. i

Passing now to the realm of hypnotism, we find one
mind influencing another, and through it the associated
organism, by purely physical agencies. This, perhaps,
affords the key to the tendency to yawn, laugh, cry,
ete., in sympathy with others.

‘We must conclude, then, that body and soul con-
stitute a unity, in which the healthy activity of each
is essential to the healthy activity of both. The moral
is that for a healthy enjoyment of life it is necessary
to exercise the mental powers to a normal extent, and
maintain a rigid control over the passions. Mental
and physical health and vigor call for activity, appor-
tionment of time, regularity of life, education of the
will power for the attainable and natural, and the pur-
suit of truth, goodness, and beauty.—Die Natur, Lit.
Digest.

The Value of Camphor,

Just at present, when the profession is carried away
by enthusiasm for new drugs, it is well for us to re-
member that there are older remedies which are in
danger of passing into obscurity. Not that the latter
ar2 unworthy of professional esteem, but owing to the
fact that they have been ‘crowded out by many new
drugs, for which so much has been claimed, and which
have undoubtedly, in many instances, deserved the
credit which they have achieved. Frequently those of
us who constantly employ the newer remedies find
that they fail to produce the desired results, and are
surprised, when at last we employ old friends, that we
get results which, if produced by the newer drugs,
would lead us to be enthusiastic in their praise.

One of the drugs which seems to be in dang.r of be-
ing lost to the profession in the treatment of a number
of serious ailments is camphor. Forty or fifty years
ago its use as a diffusible stimulant and nervous se-
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dative was widespread, and the best practitioners
regarded it as a sheet anchor in the treatment of many
diseases which tried their skill to the utmost. Thus
no less an observer than the celebrated Dr. Graves
believed that camphor was a very valuable drug when
used as a diffusible stimulant in the treatment of those
adynamic affections which find their type in typhus or
typhoid fever. Under these circumstances it is to be
administered frequently for days at a time, and, if the
records can be believed, produces a condition of
nervous quiet without depression which is of singular
value to the patient. At the same time it seems rather
to improve the digestion than to disorder it, exercises a
distinct antiseptic influence over the stomach and bow-
el, and acts as a carminative or prevents the develop-
ment of tympanites. Similarly, in cases of croupous
or cartarrhal pneumonia, in which the patient’s con-
dition rapidly becomes asthenic, camphor proves of
very marked benefit in quieting the restlessness,
frequently decreasing or stopping the delirium, and
exerciging that peculiar influence, which seems to be
inherent in some drugs, of producing a condition of
general improvement which we are able to recognize,
and yet which the most experienced physician is un-
able to explain. Because of its volatility it is naturally
rapidly absorbed, and equally rapidly eliminated, and
when administered should be given, under these cir-
cumstances, in most instances at least, every six hours.
In typhoid fever which is complicated by diarrhea,
camphor is undoubtedly one of our most useful medi-
camentg, nor is its action limited only to the diarrhea
of sthenic diseases. The popularity of paregoric has
been largely won by the activity of the camphor which
it contains. The recollection that all volatile oils, of
which, for therapeutic purposes, camphor is one, tend
very distinctly to prevent a serious outpouring into
the intestine, at once indicates that camphor, either
alone or combined with other drugs, is a valuable
remedy for diarrhea.

It has been found in various portions of Europe, iha
number of cholera epidemics, that camphor exercises its
properties as an anti-diarrhea remedy and as a diffu-
sible stimulant with singular efficiency. It has been
given by dissolving it in absolute aleohol, and then add-
ing this absolute alcohol to ordinary red wine. This
treatment was nearly always followed by expressions of
satisfaction upon the part of the patients, who stated
that it prevented nausea, overcame their depression,
relieved the cramps in the bowels and in the
extremities, and by its warmth did much toward
making them more comfortable. Its employment
under these circumstances, though entirely empirical
at the time, has more recently been proved to be a
proceeding based upon rational grounds, and those
who have read the Progress columns of the Gazette
during the last few months will recollect several items
in which it was shown that volatile oils and their
derivatives act as intestinal antiseptics, and that red
wine very distinctly inhibits the growth of the cholera
spirillum.

In cases in which functional disorder of the nervous
system results in cardiac palpitation or irritability
with the production of attacks of anxiety rather than of
true heart-pang, and in which the patient complains
of a fluttering or sinking feeling in the preecordium, the
spirits of camphor will give results almost equal to
those obtained by the use of that harmless but very
valuable remedy, Hoffmann’s anodyne. Not only is
this true, but in cases of dilatation of the heart
associated with emphysema, chronic bronchitis, or true
bronchorrhea, camphor will often give relief from the
cough and the cardiac embarrassment without decreas-
ing expectoration to such an extent as to permit
secretions to accumulate in dangerous quantities.

Nor does the value of camphor as a therapeutic
agent rest upon its value in internal medicine. In
some cases of rheumatism, involving thc joints or the
sheaths of the muscles, camphor Ilotions are too
frequently employed with success to permit us to
doubt of its efficiency, and its influence upon the
nasal mucous membrane in the early stages of acute
coryza is undoubtedly worthy of praise.

‘We should not forget the recommendation, first
made, we believe, by Drs. Ringer and Tilt, that cam-
phor dissolved in cologne water or aleohol should be
applied to the vertex in those peculiar cases of reflex
uterine headache occurring at the menopause or at
each menstrual epoch. In those cases of uric acid
diathesis in which there develop multiplc or single
spots of hyperesthesia inthe scalp, which are discov-
ered by the patient either through the neuralgic pain
which he experiences, or in brushing or combing the
hair, camphor as a lotion will frequently relieve the
tenderness.

It may seem unnecessary to call the attention to
these well-known therapeutic points, and doubtless
there are many of our readers who use the drug in
combating these conditions in their daily practice.
As we have stated, we believe that camphor is not
used sufficiently, and it is with the object of increasing
its general employment, and not with the idea of
bringing foward any new points in its usefulness, that
this article has been written.—Zherapeutic Gazette.
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FONTHILL ABBEY,

We present herewith a view of the west and north
fronts of Fonthill Abbey, a remarkable building
which once existed between Shaftesbury and Salis-
bury, in Wiltshire, England. Before describing the
house a short account of its remarkable builder may
prove interesting. William Beckford was born in 1759
and was the son of the fearless Alderman Beckford,
who presented a protest to the King in defiance of
all precedent. During his minority young Beckford
was carefully educated, and studied music under

Mozart ;hetraveled extensively, and when only twenty-
two he wrote one of the most remarkable works of the
imagination ever produced. This was the ‘ History
of the Caliph Vathek,” somewhat in the vein of the
Arabian Nights. ‘‘Vathek” was written at one sitting
of three days and two nights and in French.

Beckford’s fortune was immense ; besides £1,000,000
in ready cash he had an income from estates in
Jamaica which amounted annually to £100,000. Beck-
ford soon got the building mania and spent £250,000
on Fonthill Abbey.

The building was begun for Mr. Beckford in 1796 by
Wyatt, who did so much to ruin the English cathedrals
by so-called restorations. The general arrangement
was to be that of aconvent with cloister, sothe form
of a true Latin cross was selected for a ground plan.
Its external characteristics were to be those of

-a convent partly in ruins and partly perfect;
: ‘probably nothing could be more happy than this idea
which the architect laid before his patron, and it was
perhaps to the very excellence of the original design
that we may ascribe the cause of its not being carried
into execution. The plans were modified until much
of the original idea was lost and a great deal of the
" purity-of the design was sacrificed. Permanence did
not seem to be thought of, and timber and cement
usurped the place of stone. Work was kept up day and
night, and when the tower reached the height of three
- hundred feet it was blown over by the wind acting on
alarge flag fastened to the summit. The only regret
expressed by Beckford was that he had not witnessed
its destruction. A new tower was immediately begun
and was built of stone. The building from its shape
was a very uncomfortable one to live in, and some of
the rooms could not be properly warmed. The rooms
were magnificently decorated and all the furniture,
- like the building itself, was Gothic. The ceilings were
covered with most beautiful tracery and the windows
were filled with exquisite stained giass, and here in
almost regal state lived the wealthy commoner, who
was never so happy as when in his library.

The great central tower rose to a height of three
hundred feet. The plan of the tower was octagonal with
angle buttresses. The tower rose in five stories and
was surmounted with an embattled and perforated
parapet, above which ascended the tapering forms of
the pinnacles. decorated with erockets and finials and
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bound together by a cradling of iron. Beckford lost
a large portion of his property owing to a flaw in the
title to his Jamaica estates, the domain of Fonthill
was sold, and he removed to Bath; he died in 1844,
Beckford frequently ascended a tower in Bath and
looked through a telescooe at the tower of his former
residence. It is said that one day as he was looking
at the tower it suddenly vanished. Beckford spread
the report that the tower had fallen, which was con-
firmed the next day, for the foundations were weak
and the tower had again fallen on the lath and plaster
convent. Hardly a vestige of the original abbey
remains, and the site is occupied by a modern house.
Our illustration is taken fron a rare work entitled
“ Delineations of Fonthill and its Abbey,” by J.
Rutter, Shaftesbury, 1823.

O
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THE STEARIC MOTOR.
The little motor represented herewith operates not
by steam nor by electricity nor by compressed air. It

THE STEARINE MOTOR.

possesses no boiler, no cylinder, no piston, and consists
simply of a stearine candle. Let the reader takea can-
dle and perform the experiment for himself. Insert in
the center of the candle, and at right angles with it, the
heads of two pins previously heated. These pins will
constitute the axis of the motor, and are to be placed
upon the edge of two wineglasses.

If the two ends of the candles are lighted, they will
burn and a drop of stearine will fall into one of the plates
placed beneath in order to receiveit. The equilibrium
of the scale beam will be broken and the other end of
the candle will descend, causing the end that has just
lost the first drop of stearine to rise. This oscillatory
motion will cause several drops to fall from the end
that has just descended, and which, in its turn, be-
comes the lighter, and will, therefore, rise while the
other descends, and the oscillatory motion, slight at
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first, will take on a greater and greater amplitude, the
candle, slightly inclined upon the horizon at first,
finally taking a nearly vertical position.

There is nothing more interesting than to watch this
oscillatory motion, which does not cease unless one
blows out the two flames or the two candles are en-
tirely consumed ; that is to say, at the end of half an
hour.

If, now, it is desired to utilize the motion of the can-
dle while it is in operation, it may be connected by a
thin iron wire with small figures cut out of cardboard
and jointed, to which it will give a to-and-fro motion.
It may be considered as the walking beam of a Watt
engine, and to each extremity may be connected a
small piston' moving in a vertical cylinder. Finally,
and more simply, there may be fixed to the axis, by
means of pins (which will keep it at a distance, in order
to prevent the contact of the flames), a strip of light
cardboard representing a plank, to the extremities of
which may be glued two figures that will play at see-
saw, and thus render the experiment still more attrac-
tive to the young.

Albinism Among Animals.

A correspondent writing from' Norwich, Conn., to
one of ourdaily papers calls attention to several rather
remarkable instances of albinism recently observed
amoeng the lower animals. This season, he says, an
unusually large number of albino birds have been seen
in eastern Connecticut. A day or two ago three milk-
white young robins flitted about in the trees of the
Congregational church yard, K at Stonington. Some
persons who doubted at first that the birds were robins
became convinced when a pair of mature natural-
hued robins, putting in an appearance, took charge
of the freaks, and coaxed them away from the neigh-
borhood of a curious crowd that had gathered there.
The little fellows were only just learning to fly, and
two of the Stoningten citizens finally captured and
caged them. The birds are said to be getting on well
in captivity. Two albino ‘red ” squirrels were seen in
the outskirts of Norwich about a fortnight ago.
Abram I. Kinne, a farmer of East Plymouth, dis-
covered recently a perfectly white crow in a nest of
other normal little ones,’ which was built in an oak in
the woods near his house. He has domesticated the
queer bird.

A FLAT car costs about $380,a flat bottom coal car $475,
a gondola drop bottom $500, a double hopper bottom
coke car $540, a box car $600, a stock car $550, a fruit
car (ventilated) $700 and a refrigerator car $800. A
four-wheeled caboose costs $550, and an eight-wheeled
one $700. The prices given on the above cars include
power brakes and vertical plane couplers. A 50 foot
mail and baggage car costs $3,500, a second-class coach
$4,800, a first-class coach $5,500, while a first-class Pull-
man car costs $15,000.

WILLIAM BECKFORD.
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RECENTLY PATENRTED INVENTIONS, constantly agitated, the construction beiﬁg such that the

Engineering.

FURNACE.—John T. Jenkins, Massillon,
Ohio. A gas inlet leading to the combustion chamber of
this furnace has checker brick outside the chamber to
spread the gas, the gas inlet being substantially horizontal
where it connects with the combustion chamber, and there
being a series of jet openings for discharging hot air
into the chamber above the gas inlet. When the fur-
nace is started the gas and air are admitted in proper
proportions, increasing according to the heat in the
chamber until the deaired temperature is reached, the gas
and the air blast issuing from the jets striking each
other a short distance from the bridge wall, so that the
heat will expand in the combustion chamber and in the
working chamber or hearth.

RELIEF VALVE.—AndrewL. Harrison,
Wilmington, N. C. This is an improvement more es-
pecially designed for use on air pumps of condensing
engines, to insure an easy seating of the inlet and outlet
valves to prevent excessive wear of the valves and the
lining in the air pump. The invention consists of one
or more air valves for the water delivery valve to permit
the escape of air previous to and separate from the dis-
charge of the water through the water delivery valve.

Railway Appliances.

HorPPER BoTTOM CAR.—Richard
Blackstone, Central City, South Dakota. This invention
relates to drop bottom cars for carrying coal, ore, etc.,
and provides for the protection of the door-suspending
chains from the material loaded in the car, thus permit-
ting an easy opening of the drop bottoms. In the caris
a chain-guiding tube having at its upper end a flange for
attachment to the housing of the chain beam, the lower
end of the tube being bent to conform to the gide floor-
ing of the car, while a roller in the lower end of the tube
guides the entrance of the chain.

CAR CouPLING.—Frank Vaughan, of
Elizabeth City, N. C. This coupler comprises two balls
connected by a chain or rod, there being openings in the
balls to receive a pin. In the drawlieads are mortises to
receive the balls, the mortises being open at the top to
permit the ball to drop in, and having apertures leading
to the front for the chain or rod connections. A ball
holder has a pivoted arm or portion provided with a cup
ball receiver in which is a central pin adapted to enter
the opening in a ball, the receiver oscillating from the
position in which it retains the ball to that from which it
will release the ball. When the drawheads meet and are
retracted the ball receiver tilts to drop the ball into the
approaching drawhead and complete the coupling. For
uncounpling, & special device is provided for readily lift-
ing the ball out of the drawhead.

Electrical,

ELECTRIC RAILWAY.—J. A. Folsom,
Minneapolis, Minn. The improvement for which this
inventor has obtained a patent is applicable equally in
an overhead or an underground conduit system. The
invention provides for carrying the line wire in a conduit
made of insulating material, and also adapted to carry
the feed wires, one wall of the conduit being made of
leather, sheet rubber, or other flexible material yieldingly
held; through this wall extend the supports of a trolley
conductor, held normally out of contact with the line
wire, bat forced into contact therewith, to make the
circuit, by the passage of the trolley. The improvement
affords complete protection to the line wire and feed

-wires, obviating all danger from contact with electric
light, telegraph and other wires, and prevents waste of
current.

Mechanical,

JACQUARD LooM MECHANISM.—Frank
Charcot, Paterson, N. J. To greatly increase the effi-
ciency of the Jacquard loom, and lessen the wear and
tear on the loom harness, have been the objects of this
inventor. The invention consists principally of a sta-
tionary grate, and two griffs mounted to slide toward and
from each other in such & manner that the upper movable
griff moves the hooks in engagement with the stationary
grate, and the lower movable griff receives thé ook from
the grate and moves it downward to lower the corre-
sponding heddles. The invention covers novel details
and combinations of parts and the construction is simple
and durable.

WRENCH AND WHEEL LIFTER.—James
Robertson, Perth, Canada. This is a combination
tool consisting of an arched frame having a bearing
member at its outer end, a spindle projected inward from
its opposeite end and having an outwardly extending
bandle which has a transverse socket-like bearing in
which is journaled a rotary wrench mechanism, including
nut clamp members. The device is more especially de-
signed for removing axle nuts and lifting the wheels of
vehicles when the axle is to be lubricated.

Agricultural.

CUuLTIVATOR.—Clyde T. Eldredge,
Kirkwood, Ohio. This invention provides means by
which the plow or cultivator beam may be carried either to
the right or left and will remain in the position in which
itis placed, there being no strain on the operator follow-
ing or attending to the shifting of the beams. In con-
nection with each beam is a balance spring, holding the
beam in the position in which it is placed, and counter-
acting ita tendency to move again to the center line, The
gpring is simple and durable, and its construction is such
that it may be readily applied to any caltivator, and will
act the moment the beam is carried to the slightest ex-
tent either to the right or left.

CoTTOoN PLANTER.—Leonidas M.
Rhodes, Warrenton, Ga. This machine comprises a
wheel-supported frame on which is a hopper adjustable In
relation to the wheel, a sleeve with a hub inelosing and
being adapted to be locked on the wheel- lllaﬁ,onwhlch
18 8 head in contact with the sleeve. A'furrow opener is
attached to the forward end -of the beam, and as the
planter is pushed along by hand ite wheel keeps the seed

seed may be dropped in greater or less quantities as de-
gired. The invention is an improvement upon a former
patented invention of the same inventor.

HAY orR Hoe RACK. — William H.
Long, Washington, Ill. This is an improvement in
hay wagons with hinged skeleton sides for adjustment
from an inclined to a vertical position to adapt the
wagon for transporting small stock, as swine, sheep and
calves. A side rack is supported on the side beams and
has a flexible or hinge connection with a device adapted
‘to slide through the bed, the device having a stop plate
which comes in contact with the bed when the rack is
inclined outward.

Miscellaneous,

‘WATER CooLER.—Edward T. Green,
New York City. This cooler has a central ice chamber
entirely separate from a hermetically sealed water-hold-
ing portion, a peculiarly constructed valved funnel being
used to fill the cooler with boiling hot filtered water. At
one side of the cooler is an attached vessel partially
filled with aliquid disinfectant, and as the water cools,
creating a vacuum in the top of the cooler, air is drawn
in through a pipe extending from the outside into the
disinfectant, through which it bubbles up and passes
into the top of the cooler, so that no possible contamina-
tion of the water can take place either by ice or rain.

BEDSTEAD. — John J. Dugan, Salem,
Oregon. The end and footboards of this bedstead are
each formed of a single piece of bent pipe, and the side
boards are connected to them by T couplings, while angle
irons connect the head posts and foot posts by means of
angle irons terminating in end straps bolted to the
couplings. The bedstead is especially adapted for use in
prisons, etc., and has but few parts strongly put to-
gether, there being no legs or other pieces which can be
wrenched off and used as weapons.

BOOKBINDER. — Nathan D. Wolfard,
Hartsville, Ind. This is an improved device for binding

into book form pamphlets, periodicals, manuscriptas,

etc., and comprises binding strips of sheet metal, each
sheet doubled upon itself to form a fold in which a sec-
tion may be held, while outwardly extending flaps are
perforated to receive connecting devices, which are pre-
ferably ring-like pieces of wire, by which the sections
are held together,

SuPPLY AND WASTE PIPE.—William
A. Eberhart, Asbury Park, N. J. This invention pro-
vides a simple sarfitary and convenient armngement ot
pipes and valves by which one orifice in a fixture ‘may
be used for the inlet, outlet and overflow, the construc-
tion and arrangement of the pipes being such that no
waste water can possibly stand in them. The system of
Ppipes is designed to be easily controlled and afford a per-
fectly clean water supply and perfect drainage.

LuMBER TRUCK. — Howard Daniels,
Atlanta, Ga. Two patents have been granted this in-
ventor for a truck for use in connection with his patent-
ed lumber piling machine. The truck has tliting stake
sockets at each end adapted to receive the end stakes,
means for tilting the sockets to incline the entire load,
and gelf-adjusting compensating boards attached to the
stakes to take up any space that might be left between
the last tier of boards and the end stakes. The lumber
can be piled upon the truck upon edge or vertically, in-
stead of flat or horizontally, enabling one to pile larger
loads upon thetruck and insuring vertical draught pas-
sages through the pile. The truck may be quickly and
eagily unloaded without going on top of the pile. The
gsecond invention provides a simpler construction of
stake sockets, strengthening also the entire truck, a rigid
socket receiving the stake and a locking device holding
it normally in a vertical position, the locking device
being thrown back to permit the tilting of the stake as
desired.

LuMBER PiniNg MACHINE. — This is
another invention of the same inventor, and the machine
has an intermittently swinging conveyor frame to which

boards are delivered by an inclined feed chute, a rock- |-

ing catch lever holding the courses in position, and the
frame being opersted by intermittent pinion, ¢lntch and
cam-engaged lever. The machine piles lumber upon
edge as it comes from the mill, on trucks, to be -carried
to the drying kiln, distributing the spacing strips be-
tween each course of lumber, making air passages for
the entire height of the pile.

WAGON OR CART.—William C. Read
and Ben Hager, Salt Lake City, Utah Ter. A vehicle for
carrying melted asphaltum and other substances which
need to be kept warm or hot to remain properly fluid is
provided by this invention. The wagon or cart body
has double gides, ends and bottom, affording a - water
space surrounding the wagon body, and connected  with
a pendent water drum, below which is & burner con-
nected by a pipe with an oil reservoir on one end of the
wagon. The water reservoir is provided with a vent
cock, and with a water and steam gauge and pop cock.

VEHICLE RUNNING GEAR. — Johann
Urbanek, Frankfort-on-the-Main, Germany.. According
to this invention rearwardly extending frames carrying
at their lower ends small acceasory wheels are pivoted
beneath the vehicle, radins bars extending downward
from the vehicle adjacent to the frames, and draught
traces connecting with the axlés of the vehicles and
with the radins bars. The improvement forms an at-

' tachment which may be applied to ¢arts and other ve-

hicles to enable the wheels to pass readily over stones
and other obstacles, the meeting of such o&%ﬁ{iom‘
throwing the draught on the accessory wheels to

main wheels over the obstractions.

WHEEL. — Herman E. Kuhner, Daven-
port, Iowa. ‘This wheel is formed of two fianged sec-
tions, one of which has radialty extending spoke sockets
open atone side and adapted to be ‘closed after the
spokes have been inserted. A strong, cheap and durable
metallic wheel may thus be made, suitable especially for
use on agricultural machines, and one ‘which can be
easily put together and taken apart.

STREET SPRINKLER. — Chagles A.
Clark, Portland, Oregon. This Invention provides a

e m

stationary system of sprinkling which shall be a fixtare
in the streets. It comprises a series of pipes laid below

the surface, and connected with perforated sprinklers or

spray nozzles at the street surface, protected by hinged
guard plates, which are thrown back before the water
for sprinkling is turned on.

PNEUMATIC TIRE. — George Pickel,
Berlin, Germany. An improved valve for the inflation
of the tubes of pnenmatic tires has been designed by this
inventor, the valve keeping the tube tightly closed when
it is inflated, to prevent leakage, and providing for
readily and rapidly emptying the tube when desired. A
transverse rotatable plug fits in an aperture of the in-
flating tube, the plug having a transverse and a longitudi-
nal bore, and a valve freely movable in the transverse
bore, while a pressure gauge communicates with the
longitudinal bore, the plug having a shoulder forming a
seat for the valve.

HARNEss.—Isaac N. Darr, Monticello,
Il This is a lightand simple harness especially adapted
for use on trotting horses. The saddle consists of two
strape, one behind the other, each provided with belly
girths, and the rear onme serving as a surcingle, a thill
strap extending forward for connection with the front
end of the thill, and a trace strap extending rearward to
connect with the thill or whiffletree. The harness may
be used in connection with the ordinary bridle, but the
breast plate or collar, the usual breeching, and the cus-
tomary traces are dispensed with.

HORSESHOE. — David Gingold, New
York City. This shoehas a central sole or guard plate, a
semi-elliptical toe piece, a transverse heel piece, and
transverse ribs between the toe and heel piece, filling
material of cork, rubber, leather, or other substance,
being held between the ribs and between the ribs and the
toe and heel pieces. The shoe is designed to be per-
fectly balanced, to prevent the Horse from slipping, to
goard the hoof and prevent the picking up of nails,
ete.

BRIDLE BIT.—Will C. Wittmann, Lin-

-coln, Neb. In this bit the cheek rings are fitted to slide

on the mouth bar to engage the sides of the animal’s
cheek, crossed connections making an effective leverage
uniting the cheek rings with the reins, while bit rings
forming levers are held at the ends of the mouth bar,
the bit rings forming a loose support for the crossed
connections. The pressure on the side of the mouth
and lower jaw prevents the animal from holding the bit,
thus facilitating the holding of vicious animals and
strong pullers.

BooT FOR ANIMALS. — Lindsley H.

' Smalley, Coon Rapids, Iowa. This boot fits the animal’s

leg below the fetlock, extending from the fetlock to the
hoof, and below the fetlock onthe outside of the boot is
held ahorizontal ring composed of a series of rollers. An
animal provided with this boot, on passing the foot over
a barb wire or other obstruction, can conveniently with-
draw the foot, the wire not coming directly in contact
with the fopt, and the rollers readily rolling it off as the
foot is withdrawn.

StovE.—Peter Frank, Portland, Mo.
In this stove a heating drum is arranged below the fire
box and a flue above the fire box, there being a flue or
connection leading from the fire box to the drum and up-
right flues leading from the drum up along the opposite
sides of the fire box and opening into the top flue. The
invention covers novel details of construction and com-
binations of parts, whereby the stove is designed to have
increased heating capacity.

CHIFFONIER TURKISH BATH.—Andrew
J. Cross, New York City. This bath has the appearance
of a readily movable piece of furniture, its case being so
constructed that when not in use it will occupy but little
space, while it may be readily expanded to comfortably
accommodate the bather. Dry heat is used, afforded by
& gas burner or lamp, and the case has a suitable door,
an opening for the neck, a second door swinging outward
from one side of the case, and afolding extensible hood
secured to the door and to the case to open and close
wlth the door.

- INK BOTTLE STOPPER.—Gustavus R.
‘Weed, Orange, N.J. The ink funnel of this device is
seated in an elastic diaphragm forming the:top of a com-
pressible air chamber, from which an air tube and an in-
ner ink tube extend downward through the centrally
apertured stopper of the bottle. When a slight pressure

1 18 applied by the pen a small quantity of ink is drawn up

the ink funnel for use, the main body of the ink being

practically sealed to prevent evaporation and keep out

dust.

EuCHARISTIC. WATER CRUET.—Leo C.
Baudet, Mount Vernon, N. Y.  Within this cruet is held

a liquid cylinder at the upper end of which is a spring |

casing, while a pusher rod carries a tightly fitting plunger
head, whereby a certain predetermined amount of water
may be forced through a discharge pipe extending out
beyond the lip of the cruet. The device is designed to
facilitate the dispensing of an exact minimum of water
for admixtare with wine at the offertory of the eucharis-
tic service.

VEIL CLasP.—Clarence M. Day, New
York City. This is a clasp or brooch of oblong shape,
resembling when cloged a hinged sleeve or collar button.
It may be made either plain ar ornamental, of metal or
other material, and is mainly designed to hold a veil on
the back of a lady’s hat without directly pinning it on,
the clasp not requiring tp be rempved with the veil, but
virtually .being part of the trimming of the hat. The

manufactare of this pin in largequantities has been com- |*

menced by Messrs. Stone Bros., No. 585 Broadway, New

the | york City.

HAT.—Isabella Shepard, Niles, Mich.

hat is provided with a fabric strip having ite lower

edge & and formed with a series of ‘loops, such as

18 aff by a piece of gimp, whereby a hair pin may

through the strip loops at any desived

point, and & need not be thrust through the hat to
hold the Iatter en the head.

Nors.Coplesipt any of the above patents will be
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NEW BOOKS AND PUBLICATIONS.

HYMNS AND METRICAL PsamMs. B
Thomas MacKellar, Ph.D. Philad
phia : Porter & Coates.

This book consists of selections of eacred verse evi-
dently made on no other basis than that of satisfying the
deeply devotional spirit of the author. Those in sorrow
and affliction cannot fail to find here much that is com-
forting. The book is also an excellent specimen of.
severely good and refined taste typographically, its author
having been for many years at the head of one of the
largest type foundries in thesworld.

ORNAMENTAL IRON. Chicago, Ill : The
" Winslow Bros. Co. 1898, Oblong 4to.
141 photogravure plates.

The Winslow Company are noted for the excellence of
their ornamental iron, and buildings all over the country
contain specimens of their work,which is highly artistic,
as the present volume fully testifies. The plates are
beautifully executed and the book is a charming art
volume, Stairways, balconies, railings, and newels seem
to be a specialty of the firm, and forty plates are devoted
to them. Some of the designs for elevator inclosures
and elevator cabs are very beaatiful. We notice that a
great deal of the wrought iron work is Bower-Barffed.

EXPERIMENTS ON . MAGNESIA ALBA,
UICKLIME, AND OTHER ALKALINE
UBSTANCES. By Joseph Black,

M.D. 1893. Alembic Club Repnnts,
No. 1. Edinburgh : W. F. Clay. 12mo.
Pp. 47.

Black’s paper on * Magnesia Alba,* etc., was first pub-
lished in 1755, and was afterward reprinted several
times, but even the reprints have become very scarce,
This paper was one of the foundations of chemistry as
an exact science. This book places within the reach of
every student of chemistry a model of clear reasoning
and,of inductive investigation, which is second in this re-
spect to nothing in chemical literature.

PHOTOGRAPHIC MOSAICS FOR 1898.
Edited by Edward L. Wilson. Pro-

fusely illustrated. 1893. New York:
E. L. Wilson. 12mo. Pp. 282. Price
50 cents. .

The text in the present volu e of *Mosaics » is very
good, a large proportion of the articles having been
written by well known amateurs, while Mr. Wilson has
performed his task of selection with excellent results.
The fllustrations are in half tone, many very good. The
roll of contributors includes Dr. Janeway, W. K. Bur-
ton, Dr. Liesegang, Dr.J. J. Higgins, Dr. J. M. Eder,
Leon Vidal, E. L. Wilson and others.
S ———
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1. Elegant plate in colors, showing the handsome
residence of S. E. Walton, Eaq., at Springficld,
Mass., at a cost of $10,000 complete. Floor plans
and perspectiveelevations. A pleasing design.

2. Plate in colors showing the residence of Wm. H.
Fitzgerald at Bridgeport, Conn., erected at a cost
of $6,000 complete. Two perspectivc views and
floor plans. J. W. Northrop, Esq., architect,

. Bridgeport, Conn. An attractive design.

8. A dwelling recentiy erected at Chester IIill, N. Y.
Perspective view and floor plans. A model de-
sign. Cost $6,850 complete. Messrs. Munn & Co.,
New York City.
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clair, N, J., at a cost of $5,500 complete. Floor
plans, two perspective views, etc. Mesars. Munn
& Co., architects, New York. An excellent design.
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6. Floor plans and engravings of a stone, residence
erected for George W. Childs, Esq., at St. David,
Pa. A very attractive design. Cost $7,600 com-
plete. 'Messrs. F. L. & W. L. Price, architects,
Philadelphia, Pa.

7. An old colonial style dwelling at Bellc Haven, Conn.
Floor plans and prospective elevations. A pic-
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8. A residence at Belle Haven, Conn. A unique design.
‘Perspective elevation and floor plans. Messrs.
‘Boring, Tilton & Mellin, architects, New York
City.

9. Bird’s-eye view of the World’s Columbian Exposition
—looking West.

10. The Fifth Avenue Theater, New York.—View show-

ing the orchestra chairs and seating arrangement.
Mr. Francis H. Kimball, architect, New York.

11. Miscellaneous contents : A change in name.—A
tofted metal ceiling, illustrated.—Hanlon’s auto
matic boiler feed, illustrated.—Simple means of
raising water to house tanks, illustrated.—Copper
“statue, * Flying D ," at the Columbian Ex-
position, illustrated.—Naphthalene as a timber pre-
servative.—Ornamental parquetry floors and bor-
ders, illustrated. —An improved wood working
machine, illastrated.
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of ‘any Avehitectural Publication in the world. Sold by
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(5214) W. C. A, says: I have in my

possession some old medals which I wish to duplicate in]

some cheapmetal. How can I make a mould, and what
metals nearest resemble silver ? I have tried plaster of
Paris, but it always blurs, and is not clear in the center.
The figures on the medals are very clear, although they
are very old. A. There should be no difficulty in making
good plaster casts and running type metal or fusible alloy
into the casts. Casts may also be taken in a mixture of
beeswax and plumbago and an electro deposit of copper
made to represent the medal. Casts of medals are also
made in fusible alloy and the medal reproduced by elec-
trical deposit of copper. The various processes of dupli-
cating medals by plaster casts are described, with the
method of electro deposit, in SCIERTIFIC AMERICAN SUP-
PLEMENT, No. 310.

(5215) A. B. C. asks how to obtain the
smoothest finish with Portland cement. How will I pro-
ceed to put half-round grooves, three-sixteenths inch
wide and one-sixteenth inch deep, on this surface. Shall
I let the cement harden, or proceed while still soft ¢ This
is to be used for a revolving sliming table in a concentra-
tor. A. Use ahard polished steel trowel on the surface
just before it sets, and for polished grooves a polished
steel plate with ribs at one edge, also of polished steel, of
the form of the grooves.

(5216) L. L. C. writes: The water in
which we wet sole leather for cutting becomes offensive
in two or three days' use. Is there any cheap disinfec-
tant we could introduce to correct this without injury to
the leather ? A. We suggest the addition to the water of
a little salicylic acid. Renewal of the water would seem
more practical.

(6217) W. D. L. asks: When steam in
any proportion mixed with air is used for the combus-
tion of petroleum vapor, is there gain or loss in heating
power of flame produced ? Ifa gain, what is right pro-
portion, and what formula would express reaction be-
tween steam and vapor? What should be the tempera-
tare of flame from petrolenm vapor and air regenerated
to 600° Fah.? A. The only apparent value of the steam
in an aero-steam-petroleum blast is for the power it gives
in injecting the blast into the furnace. In experiments
made with a steam-petroleum vapor blast, a temperature
of a cherry red heat, about 1,400° Fah., only could be ob-
tained, while a compressed air and petroleum vapor blast
produced a welding heat,about 2,000 °Fah. Weinferthat
although a small portion of the steam may be decom-

Scientific

posed into its elements, and thereby contribute to in-
tensity of combustion, the larger portion necessary for
the blast power contributes nothing toward combustion,
and by its displacement and absorption of heat from the
other elements of combustion, retards the intensity of
the heat. A compressed air jet superheated to 600° feed-
ing a furnace with petroleum vapor, properly propor-
tioned for the most perfect combustion, should give a
furnace temperature sufficient to melt iron. We have no
exact data of proportions, which are usually regulated by
valves to give the best effect.

(5218) H. H. Q. says: Having had some
trouble in my occupation, in the way of my boiler warp-
ing over the fire and leaking, would like to know if there
is any other cause for this besides banking fires too near
it or oil in the exhaust water going into it. A. The cak-
ing in your boiler is the cause of the warping or bulging
of the fire sheets. If the exhaust is condensed or dripped
into the water used for feeding the boiler, there will be a
gradaal accumulation of the cylinder oil in the boiler.
This gathers the scum, dirt, and scale into cakes, which
finally lodge on the bottom of the boiler, and when the
lodgment takes place over a fire sheet,there is great dan-
ger of destruction to life as well as the boiler. The bulg-
ing cannot take place unless the spot is red hot, which
shows that the cake is thick enough to prevent the water
reaching the plate. Under the boiler pressure the hot iron
sags, and if not immediately arrested by cleaning out,
will soon make a rupture that will pass for a boiler ex-
plosion. The only remedy for this evil is to use clean
water only, heated in a heater that keeps the exhaust
separate, or use one of the separators and filtering heaters
that are on the market.

(5219) C. H. A. asks: How much more
power does it take to run an engine and train of six cars
120 miles an hour than same train 80 miles per hour ? A.
The increase of speed at the wide margin of 30 to 120
miles is as yet a very uncertain power problem, as a
speed of 112 miles per hour has been atshort spurts only,
and the conditions involved in wind resistance and fric-
tion of rolling parts are only known at the ordinary car
speedsin use. The air resistance increases nearly as the
square of the speed. The resistance of oscillation and
concussion algo increases in a like ratio, with a small de-
crease with loaded cars, owing to increased weight for
equal resistances, as the measure usually used is ex-
pressed in pounds of resistance per gross ton of weight.
The experiments on resistance at ordinary speeds indi-
cate that the square of the relative increase in velocity in
miles per hour is equal to the relative total resistance at
the two speeds. This may also be subject to modification
for unknown factors. Approximately the increase of
power would be sevenfold from a 80 mile speed to a 120
mile speed.

(5220) G. F. asks: Which is the strong-
er of two locomotive engines alike in every respect ex-
cept one has 24 inches and the other 12 inches stroke,
the steam pressure being thesame? If adifference, what
causes it? A. For its ability to pull a train, the locomo-
tive with the long cylinderis the stronger by the differ-
ence in the lengths of their cylinders, for although the
total pressure on the pistons is the same in both engines,
and in this sense the strength may be sald to be equal,
the greater length of crank of the longer cylinder gives a
greater or twice the wheel pull that is obtained from the
short crank’ and cylinder. Again, the long cylinder re-
quires twice as much steam to do t wice the work of the
short cylinder with equal pressures, and again with equal
weights of steam the long cylinder locomotive will not
be stronger than the short cylinder one.

(5221) K. asks: 1. What is the best bat-
tery for decomposing water and the voltage of same ? A.
To decompose water on the large ‘scale a low potential
heavy current dynamo is the best. Two volts is ample
potential difference. 2. With such a battery, how long
would it take to collect 50 cubic feet of hydrogen? A.
One coulomb of electricity corresponds to 0:00016 grain
of hydrogen gas, 50 cubic feet of hydrogen weigh 1-848
grains, corresponding to 11,500,000 coulombs. A 100 am-
pere current would give this quantity of hydrogen in
about32 hours. 3. Could copper electrodes beused ? If
not, what would be the best substitute for platinum elec-
trodes ? A. Copperor iron electrodes can be used in
caustic soda solution. 'We have described with full illus-
trations the construction of electroplating dynamos in
our SUPPLEMENT, Nos. 720 and 798.

(5222) M. P. asks: Please let me know
if Ican burn bricks thoroughly in six days. Also let
me know if I can burn bricks thoronghly by the sides of
the walls, and is there a book referring to the subject?
Also do'1 need a solid wall or only serving to burn the
brick hard, and do you cover the top of your kiln with
clay? A. Bricks can be burned in six days in small kilns
aad strong firing. The chances of making good brick are
notinsared by quick firing and short time, as the moisture
should be discharged slowly in order to keep the brick in
good shape. The brick next the outer wall are the last
to heat, and make soft brick, so that a good outside wall
and serving pays in making good brick at the outside.
The top is gradually covered as the burning is finished.
See an excellent work on “ Brick Making and Burning
by Creary, $2.50 mailed.

(5223) J. A. W. says: Given the length
of keel, length over all, beam and depth of hold, what is
the rule for determining the weight of ballast a boat will
sustain if she is capsized or filled with water ? I am in
doubt as to whether there is such a rule or not. A.
There is'no rule applicable to the amount of metallic
ballast a yacht or sailing boat will carry and float in case
of fllling with water. It depends upon the actual
quantity of wood and the specific gravity of the various
kinds used in construction, offset by the relative quantity
and specific gravity of the metals used, to determine the
flotation of the boat when waterlogged. Many yachts
with loaded keels will go the bottom if waterlogged. Some
have watertight compartments or air vessels on board
to counteract the weight of the ballast in case of acci-
dent. As a rule the best practice is to putin watertight
compartments to just compensate for the weight of the
ballast in the weight of water that the compartments will
hold.

(5224) 1. B. asks: A ditch is cut in a
tunnel with sides and bottom rough, three feet wideat
the top, onefoot wide at the bottom and one foot deep,

American,

and hasa pitch of four inches in one hundred feet. How
many gallons of water will it discharge per minute and at
what velocity will it How? Please give rule. A. The ditch
will discharge 40'658 gallons per minute and will have a
velocity of 2f; + feet per minute. The formula is cubic
feet per second=Ca #7s, in which C is the coefficient of
flow, which for rough rock ditch is 40. A=area of section

area
=2 8q. ft., # = hydraulic radius, which = —
9 wet perimeter
=—3—82=0’5235. S=slopes; X100=y4; or 0°00333. Then 40
X2X ¥ 5285%0°00333 X 60 seconds=200,3; cubic feet per
minute and 2§7=100 feet per minute velocity. Discharg-
ing 1,501 gallons per minute.

(5225) H. B. C., Ceylon, writes: I want
to polish two brick pillars (in a church) that have been
plastered 1 inch thick with lime mortar. I did succeed
in getting a polish on them with the use of white of eggs
and a rubbing with soapstone, but the polish went off in
amonth. Can you give me a recipe for a permanent pol-
ish, so that the pillars may look like a marble polish ? A.
It will be necessary in your climate to use paint and
finish with a thin varnish. The white of egg and
soapstone already on the columns will make a good
foundation for a coat of paint of any desired color.

(5226) P. W. C. says: In your SUPPLE-
MENT, vol. 85, No. 909, you describe an engine governor
called the * kratostate,” designedto regulate both speed
and power. Will you kindly tell me wherein the old
form of centrifugal pendula are insufficient for the pur-
pose, and what particular value an appliance for regulat-
ing the power more faithfully would have ? A. Thecen-
trifugal governors for marine purposes do not act uni-
formly in a rolling ship. The most successful governors
for vessels in a rough sea have for a long time been con-
structed on the principle of air resistance, as is also the
¢ Kkratostate.” The same principle is also applicable to
land engines and is largely used for small governors on
a large class of machinery where light-running governors
are needed.

(5227) G. H. asks: Can a petroleum
and gasoline engine be made smaller than one horse
power ? If not, why? What is the tensile strength of
good castiron ? A. Gasoline engines have been made as
small as half horse power. There is no reason why
smaller powers may not be made for both petroleum and
gasoline engines if there was a market for them. Good
castiron should have a tensile strength of not less than
17,000 pounds per square inch. The best, used in guns,
has a tensile strength of about 20,000 pounds.

(5228) C. H. B. asks: Will yow kindly
inform me of one of the best, cheapest, and moseffect-
ive disinfectants ? Please give me a prescription gNing
the different ingredients and quantity to use to make o
gallon liquid. A. Probably the most effective disinfect-
ant is chloride of lime mixed with water, about half a
pound to a gallon of water. The dry chloride is alsoa
most efficacious disinfectant when placed in shallow
basins and exposed to infection air in confined places, as
under sinks and water closets.. It is exceedingly pene-
trating and will destroy or drive out vermin.

(5229) W. C. F. writes: I am experi-
menting on storage batteries and am in a difficulty, and
would deem it a favor if you will give me some agsist-
ance. I want to find out the way to make the composi-

tin or filling that is used in filling the perforated lead
plates in making storage batteries (4 volt). A. Fora
paste for the filling of your battery plates use red lead
mixed into a thick putty or paste with a 10 per cent so-
lution of sulphuric acid (acid 1 part, water 9.parts). 2.
The solution I am using is 5 parts water to1 part com-
mon sulphuric acid. A. We think your solution is too
strong.

(5230) J. S. says: A rope one inch thick
is wound around a pole 50 feet high, 6 feet in circumfer-
ence at the bottom, and 3 feet in circumference at top.
Rope is wound around pole from bottom to top so as to
cover the entire surface. How far must an eagle tied to
the top end of the rope fly in order to unravel the entire
rope ? The problem is to ascertain the distance of a
spiral. Is there any rule or method by which this can be
obtained accurately or even approximately? A. The
problems may be worked out by adding the half diame-
ter of the rope multiplied by 31416 to the circumference
of eachend and laying out a right-angled triangle for
each inch in length of the pole, in which the short leg is
1inch. Thelong leg equals the circumference, and the
hypotenuse by computation will equal the diagonal lay
of the rope. The unwinding of the rope will make a
progressive spiral whoseflength by computation is worthy
of the time of anybody who has nothing else to do.

T0O INVENTORS.

An experience of forty-four years, and the preparation
of 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 peraons
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., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.
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holder, 8. F. BrOWN.........cccoviiiiiniiiinnnin
e wiring tool, G. Schubert. ........
Barrel hea.dxn%devlce. 8. Downing.
,iat't);ery. See Electric body battery.
ttery.
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§38

‘Secondary

ectric, B. H. St
Belt fastener, H. H. Jon
Belt for ore concentrators T
Bicycle driving gear, R. B. Cunnlngham
Blind slat tenon, Smets & Bohren.
lock. See Roof bloc!
oard. See Organ reed board.
obbin, G. Pendleto Peeeeeeennesessscanccsaasscne
oiler. See Circulating boiler. Steam boiler.
Upright boiler.
er furnace,J. D. Elli8............c.u0uue
er furnace, steam, J. £. Needham...
er support, kitchen, 'W. Rowlinson.
olting reel, F. J. Schupp....... ...... . .
00t OF B0, H, C. GT OB ..+~ srerssesssnnsnrnsenes
0x. See AXle box. Card box. Fire box. Jour-
nal box. Music box. Paper box.

e. See Vehié{‘
idge gate, A. J
ridge gate, H. Meyer.......c..ccoriereennns
Brick or tile cut machine, 8. Jefferies.
ridge, W. 8. Pal mer.
ruuuel, G. Erte!
urglar alarm, C. JF
unutu. See Hidrocarbon vapor burner.
burner. Smoke and gas burner.

Butchering appliance, L. J. Peachey...............
Button setting instrument, F. H. Richards. .......
Buttons, link for sleeve or cuff, G. F. Kursh.
.,ables for multiple switchboards, preparing,
Cake or biscuit cutter, T. B. Stone .
Camera. See Photographic camera.

Cansv or %thil‘; receptacles, device for securing, J .
Car and #lir brake coupllng ombined, P. Pel
Car coupling, C. Consy.
Car couplmg, Ga; &
mz 0.
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Car starter and brake, W. 501,756
Cars, removable gide wall for, L. D. 501,677
Carbureting allepamtus, air, P. H. Fontaine.. 501,778
Card box, W. E. hards... ... 501,693
Carding engines :

of traveling fia 1,836
Carding machine ato%mot,ion H McDermot . 501578 .
Carpet stretcher, A. .. 801,617
Carriage, C. Mullen 501,687
Carriages, mu'serlg case for children’s, J. B TLyie. 501,520
Cart, roa teceernrecaceseees. DOLTI6
Cartridge belt, G. W Barton ............. ee eeeeee.. 501,642
Case. See Gear case.

Caster wheel, E. G. Hoffmann
Cazglmenial 8ack, G. lW. Gaine
a1

Q0

hurn, D.

hurn, H. G. OIda

Cigar oOr cigarette

Cigarette machine, V. S. Fomhuena .

mrculating boiler, horizontal, H Sheppard
Closet. See Siphon closet.

\Clotvl; ﬂ]knlshing machines, chain. clip for,

Qaaa

R.

501,855
Clothes pounder, G. W. Lawba 501,606
Clothes pounder, W. P. Ware 501,634
Coal cutters, forming, F. Bain 501,756
Coal, ete.. sepa.rator for.H Bra 501,673
Coffee pot, F. P. Bol .. B01,672
Coin-controlled ap] R[aratns, J.B. Tayior. .. 501,863
Collar, horse, J. 8. Maring.............. . %LL%

Conveying ap ntus.J M. Dodge..
Cooler. See Iparcream eoolermlg
Corn thinner, J. L. Tandy..
' Corrugating éool J lBlum er

644
Counter for miscellaneous items, pocket, Bers- : o0
bach & ZietlOW.....ovusiviereseneronennnsronanenns 501,596
Coupli . See Car coupling. Car and air brake

tup:
Crushing machi]
Cuff holder, W.C. H
Cultivator, J. L. Brinly
Curling iron, R. C. Bookse o
Cutter. See Ca.ke or Biscuit cutter.
Cutter head, W. Morgan.........
Cutters, makin, rotn.ry toothed
Cycle, child’s, O. Gehricke.,
Da.rnmg lmplement, A, Boche
Dental articulator, G. W. Sim son
Door, revolving storm, D. G. Rush..................
Door spring, check and lntch combined, C
‘Wincklhofer .

G

Dredglng appamtus, ‘W. E. Chilso:
ng ap a.rntus. C.G. Collins.
Drler. ee Sand or grav el dri
Drlvln%wheel ad }‘justme nl:i]S. H Percy
Dye, black Gans & Hoffmann
g;eing apparatmus. L. We%oh{dﬁ.
eing apparatus, yarn, W. W,
ng ne attachment, C. W. F:
Eﬂucatlonnl agplmnce. J. L. Colllns
Flectric body battery, H. agner
Electric circuit connectlon for smnaling or tele-
phone boxes, J. E. Smith........................
Electric machines, device for regulating conata.nt
current dynamo, O. ﬂ'rell
Electric motor, M. W. Li X
Electr1 ¢switch, Din, le & Urquha:
Electro lysis, apparatus for depolarizing in, J. C.

RiChAIABON. .. .vviniininiinesueiieinreseenconsnes 501,628
Electrolyzing sollmons. method of and a.ppn.ra.tus
for, Hermite & Dubos . 501,783

Elevator, M. Kalle; nbach
Elevator lock, automatic, S rker..
Eleyators, variable llft.inpz device for, H.
Embroidering machine, E. & R. Cornel

y
Engine. See Gas engine. JRotary steam engine.
Steam engine.
Engines, power measurlng instrument for stea.m,
W. T. Howard

I

Eraser holder, W. M. Marshal

Eraser, pockei E. Lustna.uer

Evapomtmg pan, B. R. Shaw.. .

Extractor. See Honey extractor.

Eyeleting machine, Woodward &, Hatch Jr.......

Faucets and their keg connections, apparatus for
cleaning liquor, J. F. Bollmann.

Feed W.H. Ho

Feed

Feed

Feedwater regulator, A. E. Har .. 501,834
Fence machme slat and wire, B A Welds. .. 501,636
Fence post, B. F. Thom as .. 50L,747
Fifth wheel, §. Van Slyke.. .. 50L549
File for letters, bills, accoun: . 501.745
Fne, naper, T. Waring............. .. 501,751
Fire alarm, antomatic, J. Havard. .. 501,653
Fire alarm, electnc. C. Bernhardt.. .. 501,906
Fire box, F. V. Knauss... ......... .. 601,
Fire escape, R. G. Dalphin. .. 56L,767
Flres, method of and ap
g, J. G. L.orrain. . 501,519
Flshing hooks. machin
W. HanebecK...................... 601,906
Flnshllgbt pm'atus, A. F.Mallick.. .. 501,800
Fly trap, J. MOSKOWItZ. ... .cccciiiiniiiiennnnnnnnens 501,686

Frame. See Harrow frame, Reel carrying frame.
Spinning and doubling fram
Fruit pittm% mnchme, R P. 8co tt

Fumigator, McKelvey.......
[See note at end of list about copies of these patents.] Fumnce Bee Air warming furnace. Boiler
na
Furnace, J.J. Richardson............ceeeeennnnnes v 501,695
Accordion, W. R. Muhlmann..........c.ccceeeueeees .. 501,803 | Furniture tastener, G. C. Goodyear ....... 501,564
Adjustabletable, Anderson & Rider. .. .. 501,638 | Furs, carroting, H. A. A. Lussigny.. 501,797, 501,
Advertiilnﬁ electrically-lllummated Gauge. See Tapengau%e Water ga
for, A Page. 501,533 | Gaining machine, Johnson ......... 501,683
Air warming furnace, G. W, . 501,604 | Game counter and remster for pool ta y
Alarm. See Bnrzlar alarm. &LaBha.......c..oivviiieneeinnns .. 501.633
Album, eabinet, 0. H. Williams........ccocoieennnnn 501,857 | Game, parlor, F. POLLETECH. ..o vsesn s ennnnnsasans 501,844
‘Alloy, aluminum, C. F. Whitney. .. 501,663 | Garbage. or like wastes. apparatus for tre&ting, :
Anchor, land, J. Stombaugh........ 501,811 Best & Hall \ 501,760
Animal trap. ‘Crockett & McAdnms 501, Garbage or like wastes, treating, Best & Hall 761
\ uger, adjustable earth, G. S. Deca 501,561 | Gas apparatus, A. M, Sutherland. 98
er, earth, Scott & Miks......... 501630 | Gas engine, C.'J. B. Gaume........

601,727

y.
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Axle box, sell-lubrleating. T. Moore...
Bag. See Saddle bag.
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Gns lighter or extinguisher, R.
Gas lighting apparatus, G. Gorldt
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Gate, G. W. 501,801
Gate, M. E. Myers 501,526
Gear case. S. H. Pe 501,
Glue extractin garatus, L. Bertram 501,759
Grate, alternating dumping, E. L. Long..... . 501,
Grinding machme, an, 'l‘hompsou & Vaughn .. 501,
Grip opener, W. P. OUTEIEY . vvernenennennneennens 501,764
Guard. See Cattle rzuard.

Gun, spring, W. H. Cram............ccevvvveieeennnns 501,765
Halter, Hobart & Rockwell . 501,619
Harmonica, E. Dienst............. . 501,495
Harmonica, mouth, M. Hohner.. 501,837
Harrow, C. La D

Harrow frame, F X. Kra ba
Harrow, twin cultlvating, '1‘ A. ‘Waldrip. .
Harvester, cotton, G. Beekman....
Harvesters mechanism for actuating pi
CcOo . Beekman..
Harvesters plcker‘actuat g
G. Beekman
Harvestmg machlne F. Leonard
Hay stacker, P. F. Fleming
Heater. See Car ‘heater.

Hollow artlcles method of and apparatus for the
manufacture of, R. R. Singer....................
Honey extractor, centrifugal J R. Hawkins......
Hook. See Snap hook.
Hook and eye, W. A. Towler

Hoop makin machine Pleukbarp & Liggett...... 501,730
Horse detacher, urnett.. 501,490
Horse sandal, Pf Haedrlch Jr 501,567
Horseshoe, L. Dietrich..... 501,562
Hose reel guide support. W. F. 501,489
Hydrocarbon vapor burner, C. Fabricius 501,496
Ice cream cooler and freezer, F. W. Merrll 501,894
Ice runway, J. atterson, Jr 501,659
Incubator, H. M. Sheer. ........... 2185
Index holder for books. J. W Hays. ,508
Injector, I. R. I 501,569
Iron. See Curling iron.
Journal bearing, antifriction, J. A. Cameron...... 501,868
Journal box, compensating, A. B. Landis.......... 501,726
Kiln, See Ore-ro astin, kvin
Kitchen article, S. C
Knife, . Ha

Knittinz ‘mac
nyder.
Knitting mac
Dewees .
Ladder,
Lamp, electric arc, 3. Bergmarnn.

Lamp, electric are, J. T. Dempster. .. 501,768
Lamp, electric arc, W. H. Klees.......... .. 501,884
Lamp fixture, incandescent A.T. Gifford. .. 501,502
Lamp, flash, N Brown................. .. 501.556
Lamp, 1ncandescent electric, E. E. Cary.. . 501,491
Lamp, incandescent electric, W. E. Nickerson.... 501,531

Lamp, incandescent electric, Nickerson & Catz'g 501530

Lamp socket, electric, G. Sachs
Lamp socket, incandescent, H. P. Ball

501,485

Lawp, surgical. W. G. Morgan .. 501,524
Lamps, carbon holder for elec

501,758

tern, C. 501,817

Lantern’ holder, C. L. Halstead 501,833

Last, H. Trinder.............. 501,699

,[iasting machine, Crisp & Copeland. 501,813

Latch dforstove or other doors, kicker, L.P. Ken-
Laundry b, ‘Brunner & Renkel. .. :
Leather finishi machines means for lubricat-
ing rolls of,
Leather stretc'hmg and softemng machine, C. [i‘

Stackpol 501,593
Level. C. M. Bartlett. 501,641
Lightning arrester, 501,708
Lock. See Elevator lock. Nut loc
Lock, M. Badoni..... 501,640
Locomotive, C. Haga 5581.616

Locomotives, reg}n]ﬂating el
Loom let-off mechanism, J. M. Linscott......
Loom pattern mechanisin, W . Wattie.
Loom shuttle, S. M. Hamblin

Looms for weaving looped pile fabrics, lay mo-

tion for, R.C. Young............ 1,585
Lubricator, Queen & Kimball..... 501,627
Nail marking machine, G. E. Barnard.............. 501,816
Mat. See Metal mat.

Match safe, pocket, E. Oldenbusch.... ............ 1)
Measuring instrument, electrical, R. M. Hunter..

Meat silcing machine, C. Wilson
Medical agparatus, electro, J. A. Cabot.
Metal mat or like structure, J. Horrock:
Metal plate dusting, R. B Thomas......
Metal fectncity, shaping and spinning

Metals electrically, method of and a paratus for
beating, welding, or working, C
Metals from compound ores,

extractmg,
Chanute

Milking apparatus, Cow, W. Murchland .. 501,
Mining machine, Legg & Keil......... . 501,
Mirror and making same, J Jacohson . 501.514
Moulding machine, R. Camp 501,

bel e
Mosaic and tile press, 'l‘oulouse & Delorieux... .. 501,584
Motor. See Electric motor.

Motor connection and lock, T. James.
M. Brewster..
box, E. L. Cundet. . ..
Musical instrument,elect cal,P. E. 501,
Musical instruments, fret for, J. F. Stratton.
Nut and drill ratchet wrench, adjustable, C.

B ei
Nut lock, E. U.
0il bumer, W.
Opera chair, McAneny & Stansbury..
Ore separator and amalgamator, combined J. J

Fitzgerrell . 501,
Ore roasting kiln, 0. W. Davis, Jr. 501,494
Orean Toad board, ). Beloubet.. 501,535
Organ stop action, F W. Fraser X
Pan. See Bed pan. Evaporatin'ﬁ % n.

Paper box and making same, J obinson .
Paper clip, E. T'. Blake. 501,863

Partition, fireproof. T. Le
Pavements, apparatus for rep:
Perkins, ...l o
Pavements, repairing asphalt A.H. Perkms
Pen, fountain, M. W, Moo
Pencil holder, pocket, R. L.
Pencil leads, crayons or other a.rtlc es, automatic
holder for, T. R. Stuart... .....................
Photographic camera, (,. . Withington..
Photographic shutter, F, A. Brownell..
Piles of material, removing, J. M. Dod, ge.
Pipe. Tobacco pipe. Vent pipe.

Pipe and monkey wrench, combined,W. S.Bemis. 601,860
Piston, Cooper Pattinson 501,560
Pitchfork and band cutter, combined, 501,773
Plow, su]ky, W. H Holsclaw . 501,7
Plow, sulky, H. H. Sater.. . 501,
Post. See Fence post.

Pot. See Coffee pot. Tea or coffee pot.

Press. See Mosalc and tile press. Printing press.
Presses, attachment for cylinder, F. W Wicht... 501,752
Pressure regulator and cut-off, fluid,F. E. Youngs 501,814
Printing press, W. B. Lawrence (r) ................ 11,352
Pump for moving gaseous bodies, W. F, Garrison. 501,614
Pump rotary, Boening & Sjostrom 864

Burse or pocket book, S. Nathan......
Rack. See Feed rack.
Rails f]r)orilﬂseparatlnm device for preventing, ’I‘.

Rai
tailway crossingﬁ Joh
ailway switc Peat .
Railway switches and sign.

and lockm%mechamsm for, C, M Wi 1der...

Refrxgerator. Veli
See Bolting reel.

way conduit, electrio, I. J, Cook
nson

Eeel carrying frame, Bryce & Stanton...,......... 822
Regulator ee Fead regulator. Feed water re-
gulator, Pressure regulator,

Rein, driving, C. W. Ho. 501,789
Riveting machine, 8. Frisbie. . 601,681
Roasting ap% tus, P, Caeciatorx 501,867
Roof block, 1,637
Rope shifting mechanls . 501,869

drxvina, 8.8, Caske

Rotary steam engine, W. M y
Rowlock, L. Minerley..
Saddle bags, J. A. Brown .
Salad mixing device. J. ch
Sand or gravel drier, S R Schar
Sash holder, P. S. Riddel .
Saw hammermg machme, T. H. Dillo
Saw table, C. D. Marsh
Sawing machine, L. Coo er.
Saw mill W. T.

crapcr.C F. Aldrich.......
eal, center, K. M. Mitchell
Secondary battery, F. King..... . .
eparator. See Ore separator.

hadesf haldi ng mechanism for spring-actuated,

E Burr
Shaft and bearmz, T. A. .
Shaft, power transmitting fiex
Shafts, treadle motion for rotar
Sheet metal, manufacturing, I
Shelf sup&ort W. E. Richards..
Sh Iiau 8en...........
Shat

er, C. J. Sandberg

598 | Leather for satc rels and for cages for mi

Sign, universal, Page & McAllister . 501600
Siphon closet and tank, P, Harvey . 501,506
lat tenonin, machine, C. D. Mars! . 501,892
Slicing machine, P. Ford.......... . 501379
mall-arm, revolving, Grenfell & Accles.. . 566
moke and gas burner and heat radlator, E. 501619

naphook C.W. Cutter. . 501.875
nap hook, C. J. Jencks..
peaking tube, C. A. Bartliff.....
Spindle.  See $pinning spindle.
Spinning and doubling frame, ring, Sheg)herd &
Midgley.....covviieiiierienenieennnnnnnnn 1,736 to 501,738
Spmnil}g spindle and support therefor, H.

Spittoon for railway cars, K. Weinber;
Spool, E. Hubbard..
Spool dressing mach
Square, carpenter’s, F D. Dnmnington
Stamp safe, L. Briggs.................
Staple setting mac me, . Mamaux.
Stave hending machine, C. Sommer.
team boiler, G. Durr
Steam engine, D. C.
Steam engine, A. Knudsen..
Steam engine, G. Smith..
tone, artificial, M. Laffor nt. . 50]
tove attachment, cooking, R. W. Nye
tove polish, J. G. Pohle .
tove slftlng attachment, A. E. Trentowsky
Stoves, heating attachment for cook, D. F. Galer 501, 7499
Stoves, ranges, etc, oven door for cooking, B A.
Mason.......
treet sweeper, B
ugar, reﬂnmg, G. Engel
ulky, C. H. Palmer, Jr.
wing, R. A. & G. E. Shorey
winging gate, G. F. Voight
Switch. See Electric switch. ~Railway table.
Table. See Adjustable table, Saw able.
Tack getting machine, .} E. Crisp..

E. H ubbar

Tanning hides, J. W. Claxton .
Taper gauge, F. Peterson . 501,
Tea or coffee pot, T. R. Fischer 501,648
Telephone exchanges, multlp]e switchboard for, S0L847
Telephone transmitter, J. A. Brown. 501:610

Thamng out frozen pipes, etc., devic

Str

Theatrlcal dev1ce, H.
Thill couplmg attachment W. J. To
Tlcketh W. E. Haskell.
Tie. See U mf)rella txe
Tire, pneumatic, F. W. Hard wick. .
Tire. wheel, E. H. Grenet
Tires, valve for pneumatic, F. W. Hardwick.
Tobacco pipe, A. R
Tobacco shaper, plug, R.
Tongs, roofers seaming,
Trap See Animal trap.

0pod head, camera,

ley wheel ou
Truck, hand, 6.6
Truss, B.M Luﬁinbuhl
Truss, H. L
Tub. See Laundry tub
Tube. See 8 eakln
Turnstile, Ellison, & Unsworth Jr.
Type distributing mach ne, O. S. Bowman.

Type writing machine, E.

Type writing machine, J. B. Hammond.. ,504
pe writing machine,J. N. Willlams ,753
U¥nbrella cover, detachahle, . C. 8. Brown.. 501,819
Umbrella tie, J. H. Doty . 1,712
Upright h011er, E.U. Glbhs 501,711
Valve, F. J. Ferrell.. 1
Valve, 8. F. Gold .
Valve, balanced slide, . Ri 501,663
Valve for closet tanks, supply,P Harvey 501,507
Valve for hydraulic or steam machinery,
Valve, hot t, J. W. Waile 1,750

Valve mechanlsm for fluid pressure brakes, P.

Grabler........ .. ... . i iiiedeseeiieeas 1,615
Valve, steam actuated G. J. Roberts. 1,579
Varnish and apparatus therefor, manufacturing,

.Pfanne ............. o ciiiiiin, 501,578
vault or skylight cover, J. Jenkinson.... . . 501,720
Vegetabl e peeling machine, J. B. Foote. . 501,613
Vehicle brake, automatic, éwartz & Beemer...... 501,545

Vehicle whee J.H. M
Cr

n
& Br: dl

Walter cl)oset ﬁushmg apparatus, J. E. Boyle (re
SSUE)...u-u.enaennns .ee

Water gauge, F.J.Stul

‘Water heating apparatus. ‘W. 8. Reed

‘Water, method of and apparatus for purlfymg,

0@BKE. .. uutiieiiiiiiiiiiiiiane e . 501,732
Water, sterilized and drinkable, C. Herscher, JR4
Weather strip, self operating, J. H. Graham 1,503
Wegi machine, automatic’ chain, ’I‘homson &

‘Well strainer, J. J. Moser. .

Welt attaching machjne, H. C. Fet

Wheel. See Caster wheel, Fifth wheel..
wheel. Vehicle wheel.

‘Wood graining machine, J. Shannon.............. 501,668

DESIGNS.
Badge, W. H. Bartlett. . 22,636
Bagdge, C. L. Edwards... . 22,637
Badge pin, H. L. Norris. . 22,638
Braid, V. &. Schuck... . 22614
Breastpin, E. De Rog . 22,68
Brush back or simllar article C.Osborne.. 22,621
Buckle and snap book, G. L. Frederick... 22,631
Card, Elaymg, . W. Lampmun ....... . 22,640
arpe Matthews............. . 22616
Condiment holder, W. Weuner 22,623
Deflector, R. Wood... . 22,630
Dish, C. 1. Haviland.. ;22619
Dish, cover, C. E. Havilan to 22,622
Fire board, J. T. Philli v 22,635
Grate frame, J, T. Phillip: 22,634
Jewel casket, J. L. Boulay.. 22,641
Kerchief, J. H. Anderson.. . 22,615
Metal sheet, ornamental, L. . 22,6%
Perfumery holder, D. R. . 22,624
Pae,CE.H iland........... . 2617
Salad bow1 E Haviland .. 22,618
Spoon, C. ]i . 22,639
Spoon, F. F. H . 22,629
Tool handle, E. W Hutchinson . 22,633
ToTer font of Dhonetic printi R.8.A o
pe, font of phonetic p ing, ver,
agon spring, G. Penn............c.c.ceceeuen. y ...... 22:632
TRADE MARKS.

Baking powder Nash-Smith Tea and Coffee Co... 23,382
Beer, root, F. T BMIth. ... i eieeees reanies 318

Brass articles for trimml and decoration in-

cluding screws and electric and gas fi ings,
Lindner & Reml‘iz Manufacturing Co..... creeon 23,380
8ameras, G. LS8 ing.........cooeeeo... 23,389
anned and preservedﬂsh 23,310
Canned salmon, George & hark ........ 28,371
Cizars, F. X. Spitz........ 23,317
W, J. Stitt &Co........... 3
|y lour apd meal, Leaycraft & Co 23,313
Flour, wheat, Rauffman Milling Co..... ........... ,381

Co
Flour, wheat, Northwestern Consolidated Milling ™
Games, apparatus for aﬁ'tiiéb'r',';i' Tauder, '23','3'8'5't‘o 2387
Gum, chewing, R. Wright 369
Insecticide, R. E. Ki
Leather dressing.

cal in-
strumen ts etc Maulbetsch & Whittemore
Liniment, A. E
Medicine for toplcal applicatmn, X-Zalia Medi-

cine Co. 23,367
Needles. T. Harpe: 23,390
Ruhher goods, manufactured, Hodgman Rubber 23316

\chord, Brady Co 23,3388
'1‘01 et preparations, R. Hudnut 23,368
Whlsky. . Goldberg............... . 23,379

A printed copy of the s eclﬂcatlon and dra of
anypatent in the foregolng ist, or any patent in prmt
issued since 1863, will be furnis shed from this office for
25 cents. In orderlng 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 in-
ventors for anry of the inventions named in the fore-
fomg list, provided they are simple, at a cost of $40

f complicated the cost will be a
instructions address Munn
York. Other orelgn

each.
rgxe 1'3”:35% ay. Now

way, New
ts may also be obtained.

“Wovertisements.

ORDINARY RATES.
Inside Page, each insertion - - 735 cents a line
Back Page. ench insertion - - - - $1.00 a line
§®~ For some classes of Advertisements, Special and
Higher rates are required.

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 adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements musat be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Patent Foot Power Machinery,
Complete Outfits. :

‘Wood or Metal workers without steam
power can successfully compete with
he large sho{) by us u[g our New
LABOR VING Machinery
latest and most improved for practicai
Shop Use, also for Industrial Schools,
Home Training, etc. Catalogue free.
Seneca Fal's Mfg. Co.
695 Water Street, Seneca Glls N. Y.

wiLs O ovED'RON
STAND ARG SlthPSF‘ \ ANERS.

KEPT |N STOCK. WILSON

RIVER 3\ HOCHEATER N Y.
IMPROVED

ENGINE I- A T H E s DESIGNS

DESIGNS
Also Foot Lathes, Tools and Supplies.

Catalogue Free
Sebastian Lathe Co.

120-122 Culvert 8treet
CINCINNATI, ONI0.
MASON & HAMLIN
SCREW STRINGER
One of the greatest improvementsin the
history of the Piano Forte.
Keeps the Plnno in Tune.
Much More Durable
W Quality of Tone l’lu er.
&~ Fully Iltustrated Catalogue sent on

T application.
Mason & Hamlin Organ & Piano Co.
152 TREMONT ST., BOSTON, MASS.

PHONOGRAPHS
FOR SALE.
ADDRESS,

North American Phonograph Co

EDISON BUILDING
New York.
Masonic Temple Bldg..
Chicago.

MANHFACTORIE S

N UNITED STATES, SCCTLAND FRANUE GERMANY & AUSTRIA.

THE COPYING PAD.-HOW TO MAKE

and how to use; with an engraving. Practical directions
how to gare ‘the gelatine pad, and also the aniline ink
by whic e copies are made, how to apply the written
letter to the pad, how to take off cogres of the letter.
Contained in SCTENTIFIC AMERICAN SUPPLEMENT, No.
43X%. Price 10 cents. For gale at this office and by all
newsdealers in all parts of the country.

PRESS, $3

. » B Larger size, for circulars, .
YHY Small newspaper press, $44. §

' Mon ey saver or money mak-
» ing b usiness. Full printed in-
1§} NY structions. Send stamp for

catalogune of presses,type,pa~
KELSEY & LO., Mgls., Meriden, é’oun.

Rubber Rolls and Wheels.

Power Wringing Machines, Drying and Ventilating
Fans. All styles of Trucks made to order. Catalogues
free. GEORGE P. CLARK

Box L, Windsor Locks, Conn.

per, etc.

Delaney’s Metallic Gaskets

and Flanges make everlastmg
joints. Delaney’s Ex=
pansion Packings for
steam, water and ammonia
are best and cheapest,
il. J. Deluney & Co.,
'l‘hlrd & Fowler Sts.
lilwaukee, Wis.

Useful Books!

Manufacturers, Agriculturists, Chemists, Engineers
Mechanics Builders, men of leisure and professional
men, of 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 authors. Persons desiring a
copy have only to ask for it, and it will be mailed to
them. Address,

MUNN & CO.; 361 Broadway, New York.

NEW
CAMERA

Fitted with all improvements for hand or tripod work, including

THE PREMO

swing-back and adjusting front, yet withal

EXCEEDINGLY COMPACT.

It is the ideal‘,Camera far Tourists, Bicyclists, Canoeists, and all
others to whom a saving in space is an important consideration.

Full particulars in our new catalogue—mailed free.

ROCHESTER OPTICAL CO.

14 So. Water St., ROCHESTER, N. Y.

SCIENTIFIC EXPERIMENTS. — DE-

scription of some simple aund easily performed scientific
experiments. Foucault’s pendulum, exchange of water
and wine, the bird in the cage, the five-pointed star, the
sum of the angles of a triangle, surface of the sphere,
with 6 illustrations. Contamed in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 875. Price 10 cents. To be
had at this office and from all newsdealers.

Screw Plate,

New Full Mounted Lightning
Send for Catalogue.

Wiley & Russell Mfg. Co., Greenfield, Mass., U.8.A.

INVENTORS

and Experimentors can obtain val-

uable assistance from us in perfect-
an%patterns a specialty. Write

DAM & SON 98 John 8t., New York.

HYDRAULIC

A SPECIALTY.

Cut represents a single pump
machine for belt pow: This
press is made in various sizes to
swing car wheels and drive
wheels, 30, 36, 42, 78, and
84 inches. Smsle or " double
pumps as require and for gen-

era t to tons,
Mtc. Co.. ltochester, N.Y.

mgthelrideas Models
us. WM. GAR.

Théﬁ/ Schaffer

FOUT POWER LATHES

For Electrical and Ex-
perimental Work.

For Gunsmiths & Tool
Makers. For General
Machine Shop Work.
Hi h Grade Tools;
’Ighnt in design, su-
Perior in construction. The best foot power
athes made, and quality considered, the
@ cheapest. Send for catalogue and prices.
W.F.& JOEHN BARNES Co., 1999 Ruby St., Rockford, Il.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be over ted. Its cir ion
{s many times greater than that of any similar journal
now published. Jt goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a ,arger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of fir t column of this page orade
dress MUNN & CO., Publishers,

361 Broadway, New York,

Inventions and Novelties Developed.

Manufacturers of ElectrkcalyGoods Ex erimental

FUR RALROADS
. wnsn WORK S

and Repair Work. THE . ELECTRICAL AND
DEVELOPMENT CO., 251 William Street, New York.
\leo ODEN TANKS
mums | “ARGE WATER TA

ittty Bo{ ANS'E A SPECIALTY- ADMP:;;TE cR

N esrenaienomie WECADWELL co

Ky.
ICE-HOUSE AND COLD ROOM.—BY
R G. Hatfield. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 5Y). Price 10 cents. To be had at this

-t Ny
N° 217 E.MAINST. Louiswvy
office and from all newsdealers.

Afine 14k goldplated watch $oevery reuln
EIZE ofthis paper. Cut thisoutand send 1ttous
with your full name and address, and we will
send you one of these elegant, richlyjeweled,
gold finished watches by express for exami-
=} nation,and if youthink it is equalin appear
ance to any $25.00gold watch, pay our ssm-
ple price,$3.50, and it is yours. Wesend with
the watch our guarautee that you canreturn
it at anytime within one year if not satisfao-
tory, and i f you sell or cause thesale of six
we will give you ONE FREE. Write at onoe,
asweshallsend out samples for 60 dnylnnly.

la PBII?TII‘J‘G co
334 Dmbom St., Chicago, Tlincls.

frmosuemney v pooppempp

After being on the Market Seven Years

THE RGIMIE AUTOMATIC ENGINE AND BOILER

STITLI. IL.=ADS!
Half to Four Horse Power. Marine and Stationary.

For either Natural Gas or Petroleum as Fuel.
I INO BEXTRA INSURANCE.

MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y.

HIGH SPEED ENGI

)

© 1893 SCIENTIFIC AMERICAN, INC

WRATERTOWN STEAM ENGINE CO.

SINGLE CYLINDER o COMPOUND,

WATERTOWN. N.VY.



JuLy 29, 1893.]

Sceientific

American,

Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
Industrial Pablishers. Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa.. U. S. A.

§3 Our new and Revised Catalogue of Practical and
8cientific Books. 88 pages, 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
tr&any one in any part of the world who will furnish his
address.

OATES ROCK & ORE BREAKER
Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breaxe s combinec
Builders of High Grade Mining
Machinery. Send for Catalogues.
GATES IRON WORKS,
30 C No.Clinton St.. Chicago
136 C, Liberty Street, New York,
237 C, iiranklin St., Boston, Mass

F YOU HAVE ANY SMALL ARTICLES

in Brass or Iron that you want manufactured
in quantities, write to THE JoNES Bros. ELEC-
TRIC Co., 28-30~32 West Court St., Cin'ti, O,

VANDUZEN PUMP

rw

STEAM
JET

THE BEST IN THE WORLD.
Pumps Any Kind of Liquid,
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

10 SIZES.
200io I2000 Gallons per Hour.
875 each. Address

THE VANDUZEN & TIFT CO,,

102 to0 108 E. 8econd 8t., Cincinnati, 0.
CHOLERA : EPIDEMIOLOGY OF.—

By Dr. G. Archie Stockwell. An interesting and valu-
able paper on the dissemination of the Asiatic Cholera,
showing what does and what does not spread the dis-
ease. Contgmed in_SCIENTIFIC AMERICAN SUPPLE-
MENT, N Price 10 cents. T'0 be had at this
oﬂice and from all newsdealers.

STEEI. TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal Tyg e Wheels, Dies, etc.
fModel nnd Experimental \Work.
Small Machinery, Novelties, etc., man-
ufactured by special contract.

B New York StencilWks. 100 Nassau St, N. Y

¥ ESTABLISHED 18435.

The Most Popular Scientific Paper inthe World

Only $3.00 a Year, Including Postage.
‘Weekly—52 Numbers n Year.

This widely circulated and splendidly illustrated
paper i8 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravingzs of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Termns of Subscription.—One copy of the SCIEN-
T1#1C AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—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 placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.

_O—
THE

Scientific mevican Supplement | &

This is a separate and distinct publication from 1'HE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers
and accompanied with translated descriptions. ‘I'HE
SCTENT1FIC AMERICAN SUPPLEMENT is published week-
1y, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archaology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-

facturing Industries, Sanitary Engineering, Agriculture, |

Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

1I'he most important Engineering Worls, Mechanisms,
and Manufactures at home and abroad are illustrated

. and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States,
Canada, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for oneyear to one address for $7.00.
Single copies, 10 cents. Address and remit by postal order,
express money order, or check,

MUNN & CO. 361 Broadway, New York.

(o]
ilding Editi
Building Edition,

THE SCIENTI¥IC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Bingle copies, 25 cents. Thirty-two large quarto pages,
forming a large and splendid Magazine of Architecture,
richly adorned .with eiegant miates in colors, and with
other fine engravings; illustrating the most interesting
examples of modern arch construction and
allied subjects.

A special feature is the presentation in each number
of avariety of the latest and best plans for private resi-
dences, city and country including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with Plans,
Descriptions, Loeations, Estimated Cost. etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remitto

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

al

f! ing case, 16 pounds.
* *

educated mechanic.
Eusily operated, with Unfversnl Key Boar
INTEROHANGEABLE STEEL TYPE WHEEL
durable and easily kept in order. 30 ke;
Special
THE MUNSON
162 S. La Salle Street, Chicago. 1., U. 8. A

* THE “MUNSON” TYPEWRITER. 3

This machine is an “evolution,” the outgrowth of years of experience and th
best results of scientiﬂcn’work 3 %o h&n ©

Its ?rmclples a.“)eal at once to t!
It is Light, Sma Com llct,

s,mehm-acters Weight with earry
wheels for lerent languages. Send for circular to

TYPEWRITER CO.,, % *%

PARSONS HOROLOGICAL INSTITUTE.

EARN the WATCH TRADE

Engraving and Jewelery Work.— w—weeses

i Circular free.

PARSONS,

IDE & CO., 302 Bradley Ave., PEORIA, ILL.

THE SIMPI.EX TYPEWRITER
= AR

spondence.
by mail or express

m — pregg.id on ree?sigt
g Am., Oct. 1
Address Simplex Typewriter Co., 32 Great Jones Strm. New York:

SMOKELESS POWDER AND MAGA-
zine Rifles.—By L. G. Duff Grant. An interesting paper
on the various smokeless powders for military purposes
now in existence, and the weapons mostly used there-
with.  Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 892 and 893. Price 10 cents each. To be
had at this office and from all newsdealers. -

SINTZ GAS ENGINE CO.

GRAND RAPIDS, MICH,
U. 8. A.

Manufacturers of the Sintz Sta-
tionary and Marine Gasand
(rasoline Engines. Especially
adapted for Boats and Electric
Lighting. Runs with manufac-
ured or natural gas— Boats and
launches. Prices within the reach
of all. §F Send for Catalogue.
Mention this paper.

PROPOSALS.

SEALED TENDERS WILL BE RECEIVED BY
theGovernment of Newfoundland, addressed to the
Colonial Secretary, on or before the 15th day of August
next, for a lease of the St. John’s First Class Simpson’s
Improved Dry Dock, and of the harbor works inconnec-
tion therethﬂ, for a term of ten, fifteen or t wenty years.

he Dry Dock is 60 feet in extreme length, with a
draft of 25 feet of water on the sill at high tide. It ls
built of concrete, pitch pine and oak, and is in tgood
condition. The property is eq uipped on one side of the
dock with all necessary rep ir op and office accom-
modation, in a brick buildin, 100 feet long, 30 feet wide
and 16 feet helght of wall. The shop is provided with
1 vertical drill, 1 punch and shears, 1 set plate rolis,
electric light plant, and engine and boiler, with necessary
g In separate brick building, on the same

side of he dock, i8 the pum ﬁ)ing 1nstallaﬁon, consistin;

of two W. H. Allan’s ao-mc centrifugal 8 (direci
act horizontal engines) and omne 10-in centri-
fugal (engine, compound double, vertical), all supplied
by a pair of marine bo ilers. The gate is a floating iron
calsson, provided with steam warping capstan and steam
ballast p mp. Tenders must state term of years pro-
md, rent and securities for performance of contract.
1ne culars may be had on application to me.
land. 25th May, 1893.

WANTED.—Business manager for a manufacturing
comgany employing several hundred men on small fine
machinery, such as small arms and sewing machines.
Must be a thorough mechanic aswell. Good sa.la.ry will
be pald to one who has made a record. Addres
DUPLAN, care SCIENTIFIC AMERICAN.

‘The name to remember when buying a

BlcvclE is A, W GUMP & 00..

AI.E Clark Objective, 4.10 inches clear.
s Full eq atorial nfoun circles, ete.
eye ieces and diagonal. Very ¢!

IVF Drawerl(ls, NEW HAVEN, CONN.

v”

ﬂ

o MAGIC LANTERN§

WITH  QIL LAMPS HAVE NO EQUAL

s'SE
"CHICAGO ILL

L. MA
88 MADISON ¢
Is the COMING
Sta.te Buy 40 acres
her:

nnxnnsﬁs e ihas

ments. Improved farminﬁ land rents for from $3.00 to
$7.00 an acre. Address W. B, BEACH, Bridgeport, Conn

PSHIPMAN ENCINE CO. 200 Summer St.,

OIl,. ENGINES.

The Shipman Automatic Steam Engine
1, 2, 4, 6 and S HORSE POWER,

SINGLE.
8 and 22 HORSE POWER, COMPOUND.

¥ Insurance Not Affected.
STATIONARY AND MARINE.

& For All Small Power Work,
Boston, Mass.

For

HARRISON CONVEYOR!

na,..mng Grain, Coal, Sand, Clay, Tar Bark, Cinders, Ores, Seeds,&c.
Sendfor | BORDEN, SELLECK & co.,gm,pm,;cmcago, L

Sole

FRUIT EVAPORATOR

7 For famil use. Cheapest in thi
“The Granger.” Forfer $5085 & $ Cireylar
Eastern Mfg. Co., 259 South 5th 8t,, Phila., Pa.

Industries- Patents-Capitanl-Skilled workmen
‘We locate industries, or%amze new companies, sell P
tents, procure c&plt&l,ﬂ the right l;)lawe for skilled
workmen and partners. Subm-bs and towns needing

industries should write u.
FINLEY'’S INDUSTRIAL "BUREAU, Zanesville, Ohio.

WE SEND FREE

e with this beautll'ul Organ an Iultruetlon
] Book and a handsome, npholstered Stool}
e The organ has 11 “0%\7' ocm es, and is

made of Solid Walnut. Warrai by us for
Wl 16 years, We only charge 45 for this beau-
A tiful instrument, Send to-day for FREE illus-
WP trated catalogue. 0XFORD MF@, CO Chieago.

Engineering School of the
Western University of Pennsylvania

The leading Engineering School of
Pennsylvania. Write for catalogue to
ANIEL CARHART, Dean,
Allegheny, Pa.

i 036000'S DEAF CROPHONE.

Y An instrument that wil itively assist
# the deaf. Easily carried in pocket Made
of bell metal. Willlast for years.  $3.00in
stamps or P. O. Ord eference Union
National Bank

0SGOOD BROS,, Oakland, Cal

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. I

PATTERN MAKER, 144 ctarest) oy,

er.

$5 10 $15 norday, e

I.IBIITHIIID PI.ATEB

hlewnre, &c.
nest of jewelry good as
fig new, on all kinds of metal
{ with gold, silver or nickel.
No experience., No capital.
Every house has goods need-

umbus, O

To Inventors.

E. Konigslow, manufacturer of Fine Machinery
and Models. offers Special Facilities to Invent-
ors. Guarantees to work out ideas in strictest secrec;
and_ an’ tmpravemmt that he can est goes with t ¢
work. usands of men have crude t! ough really val-
uable ideai, which they lack mechanical training to de-
velop. Novelties and patented articles manufactured
by contract. 181 senecu Sty Llevelnnd. Ohio.

L

e Ty
N'SH NG

LERIGH AVE % AMERITAL ST Priti A

THOMS DEVLIN & CO ¢ °

FUELS AND THEIR USE—A PRESI-

dential address before the Society of Chemlcal Industry,
by J. Emerson Reynolds, the modern
developments of the fuels coal, peat alnd petroleum.
Gasificatior of coal. Natural gas. Gnsit ed petroleum.
Contained in SCIENTIFIC AMERIC, SUPPLEMENT

0. 868. Price 10 cents, To be had at this office an

NGINEERING R EPARTMENT

VANDERBILT UNIVERSITY.
Oourgesin Eleccnc , Civil, Mechanical &
Mining Engi and Manua] Tech-

nology. 12 l : 10 Assis
bml , extensive facili t.les, field outfits, draughting-
008, abouwries and shops. on,
hway construction. Several
nh:%mu{ utaloguo of this or Aol.demlo, La.w, Medlcal
WiLS WILLIAMS "L
—— Bursar,— NlSHWL E TENN.

Writ “THE PRATT.CHUCK CO..” Cla;
e illustrated catalogue of POSITIV
JCK‘ , showing the only perfect system ever devised for
o ng and driving drills.

Foreign Agencies : Ph. Roux et Cie., 54 Boulevard du Temple,

lle, N. Y. for

nmvnm mn'm.

Paris, France. E, S8onnenthal, Jr.. Nueu Pdrom-

enade No. 5. Berlin. Germa.ny. Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, E. C., England.
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A new and

The American Ready Reckoner.
complete assistant for merchants, mechanics and farma-

ers. For the purpose of showing at aglance the amount
andvalueof any quantity of merchandise, from a quar-
ter of a cent to ten dollars, either by weight or measure.
192 pages. Pocket 8ize...........c.ccviviiiinnnnnnnnn. 2B

Alternating Currents of Electricity; their zen-
eration, measurement, distribution and app licat lon 6
Gisbert Kapp. Onevol, cloth. 166 pages. 1893...81.0

practical expenence of

Asphalt. Twenty years’
natural asphalt and mineral bitumen. . H. De=-
lano. Ome vol. 73 pages. Illustrated. 189& ...... 30

Design. Practical Designing. A handbook on
the preparation of working drawings. Edited b
Gleeson White. Elegantly bound in cloth. 12mo, 3%
pages. Protusely illustrated. 1893.. $2.50
By Prof. T.

Dictionary, Standard Electr lcnl.
{)8320n0r Sloane. 12mo, cloth. 624 pages. 350 illustrations.

A new dictionary of terms in electrical science and
allied branches. The definitions cover the meaning and
scope of terms, the electrical constants of all conduct=
ors and dielectrics, wire gauge tables and elaborately re-
vised or newly calculated tables of equivalents. The
work aims to be the wost complete and reliable ever
published. Synonymsare given aftereach title. Cross
references are freely used. The work really constitutes
a cyclopedia of the science.and is an invaluable addition
to even the smallest of electrical libraries.

Drawing. A manual of machine drawing and de-
sign. By D. A. Low and A. W. Beers. 375 pages.sglgsé

trated. 1893,

Dyeing. A manual of dyeing; fortheuseof practi-
cal dyers, manutacturers, students. and all interested in
the art of dyeing. By Edmund Knecht, Christopher
Rawson and Richard I.owenthal. With numerous illus-
t{a&ilonslsgyd specimens of dyed fabrics. 3 vnls. 8vo,
cloth. B .

The Dynamo. Its thenrv. design and manufacture.
% C.C. wkins and F. Wallis. With 190 illustrations.
520 pages. 1vol, cloth. BT R $3.00

Dynamo. How to manage the dynamo. A hand-
book for ship engineers, electric light engineers and
electroplaters. By S. R. Bottone. 2mo, cloth.

pages. 1893..

Electrlcity and Magnetism, Jmlar introduc-
By 8. R. Bottone. 1 vol, 12mo. 203 pages. 1llus-

trated London, 1898... . ...uueirenernerenaneernnns 75

Forest Planting. A treatise onthe care of timber
lands and the restoration of denuded woodlands on
plains and mountains. By H.N. Jarchow. Illustrated.
12 mo, cloth. 237 pages. 1893.. .

Foundations. A practical treatise on foundations,
explaining fuily the principles involved. y
Pgaton me vol, 8vo. 402 pages. 22 folding

lates.
5.00
th. 351 o
. pages,
$4.00

Irrigation.
Herbert M. Wilson.
Illustrated. 1893

Manual of irrigation engineering.
One -vol. 1

8vo, clo

Lime., A manual on lime and_cement, their treat-
ment and use in construction. By A.H.Heath. One
vol. 12mo, cloth. 215 pages. 1893................. $2.50

Liquors and Presrerves. The manufacture of.
Translated from the French of J. DeBrevans. With 65
}g]élgstmtlons. 19 tables. 200 pages. 12mo, sc:l;)th.

Locomotive Catechism. Containing nearly 1,800
questions and apswers concerning designing and con-
structing, repairing and running various kinds of loco-
motive engines. Intended as examination questions
and to post and remind the engine runner, fireman, or
learner. By Robert Grimshaw. One vol. cloth. 362
pages. 178illustrations. Containing also f 11 deacr}lzp-
tion, with large foldlng plate, of the famous engine
999, recently built erated by the N. Y. & H. R.
R.R. 7 folding plates. 1693........ veveweeeveenn.. _.$2.00

Metal-Plate Work. Itspatterns and their geome-
try; also notes on metals and rules in mensuration. By
C. T. Millis. Second edition enlarged. 377 pages.
1893 $3.50

Municipal Improvements. A manual of the
methods, utility and cost oprubllmmprovemean. for
tl;fl;ng%municxpnl officer. By W. F. Goodhue. I&uosclogld

Needlework. A text-book of needlework, knitting
and cutting out, with methods of teaching. By Eliza-
beth Rosevear. With original illustrationsand sectmn-
al diagrams. 460 pages 183........ ceeeeseneniaan.

Photography. Practical pocket-book of photo-
graphy. A short guide to the practice of all the usual
Ehotogmphlc processes for professmna]s and amateurs.

Vogel. Translated by E. C. Conrad, K.C.S.,
Irom the second German edition.  With many 1llustra-
tions and a copious index. 202 pages. Cloth..... $1.0

A treatise onpublic health and its
By Albert
Palmberg and Arthur Newsbolme. 8vo, cloth.
182 1llustrations 539 pages. 1 ...$5.0

Pum & Machinery. A practical handbook re-
lmlng t,o the construction ann management of steam
and power pumping machines. By W. M.Barr. With
upward of engravings. covering every essential de-
tail in pump construction. 447 pages. Cloth. 1893.85.00

How to Know the Wild Flowers. A Guide to
the names, haunts, and habits of our common Wild
Flowers. By rr Dana. Illustrated by

Public Health.
application in different European countries.
One vol

Mrs. Wm. Sta:
Marion Satterlee. Containing descriptions of more than
400 flowers, with 100 illustrations. 298 pages, square 12mo,
cloth. Bymail, postpaid $1.50

Soap Manufacture. A practical treatise on the
fabrication of hard and soft soapg, and analytical
methods for the determination of their chemical com-

osition. By W. L. Gadd One vol cloth. 224 pages.

llustrated. 189........ cescessccccrenens cesecsnnonsee .

Sound and Music. By Rev. J. A, Zahm, C.8.C,,
Professor of Physics in the Uuiverslty of Notre Dame,
452 pages. Illustrated.

Star Mapsand )l.uminous Stars. A method tor
quickly learningthe names and positions of the constel-
Jations, the movements of the planets, etc. By R. A.
Ié{.'gctor and A, E, Beach. One quarto vol. cloth.

D T T Y roos o)

Street Railway Motors. With descriptions and
cost of plants, and operation of the various systems in
use og\roposed for motive power on street railways,

erman Haupt. One vol. cloth. 213 yian:’eg

1.

Telephone lines and their Properties, By
. Hopkins. 258 pages. Illustrated. ILondon
- 31.50

The Great Barrier Reef of Australia; Its
Products and Potentialities. Containing an account,
with ¢ Emus Colored and Photographlc Illustmtionu
the latter here produced for the first time), of the
oral and Coral Reefs, Pearl and Pearl-Shell, Béche-de.
Mer, other Fishing Industrles, and the Marme Fauna of
the Australian Great Barrier Region. By W, Saville
Kent. 16 Chromo plates and 48 plates in hotomezzo-
type. Super-Royal 4to. Cloth. London, 1893..830.00

Telegraphic Connections. Embracing recent
methods in %mdmplex Telegraphy By Charles 'I‘horn
and Willis Jones. Onme oblong volume. Cloth. 59
pages, 20 plates, colored............ etetiiraanen on 1..50

FREE®E.

Our entirely new Catalogue of Scientific and Techni-
cal Books, containing over 8,000 titles, and embracing
more than 300 different subjects, with Authors’ Index,
will be mailed free on application to any address in
the world. Address

MUNN & CO.,
Publishers of the “Scientific American,”
‘361 Broadway, New York.
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Wdvertisements.

ORDINARY RATES.

Inside Page, each insertion, - 75 cents a line
Back Page, each insertion, - $1.00 a line

§¥~ For some classes of Advertisements, Special and
Higher rates are Tequired.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
andis set in agate type. Eng'ravmgs 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 Thursday
morning to appear in the following week’s issue.

COLD FORCED PRODUCT.

“Rogers’ Drive Screw.”

Patented May 10, July 19, 1887;
July 10, 1888;
July 19, 1892.
It will turn like a screw
into wood when driven
with a hammer, and
will not break the
fibers of the
wood.

Itis
cheaper than
a common screw,
and, being cold forg-
ed, the entire surface
has a metallic skin.

For applying steps to Elec-
tric Light Poles, it has no supe-

rior. .
8F~ Send for samples to

AMERICAN SCREW CO.
-LPROVIDENCE, R. I.

THOMPSON IMPROVED INDICATOR

Manufactured solely by

American Steam Gange Co.

tq 5,000 IN USE.

Adopted by the U.S. Navy
on all the government
cruisers and gun=
boats to be built.

Aiso Man fact rers of
POP SAFETY
' VALVES,
STEAM PRESSURE GAUGES, ETC.

34 Chardon Street, Boston, Mass.
01

LWEeELL SurPPLYGO.
PITTSBURG, PA.

91 & 92 WATER STREET,
Manufacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral Tests
Boilers, Irngines, Pipe, Cordage,
Drilling Tools, ete. llustrated
B catalogue, price lists, and dis~ Jg
count sheets on request.

LIFE SAVING DEVICES.— A COL-

lection of suggestions of devices for comm unicating be
tween the shore and stranded vessels, offered to the
Iondon Daj&Lv.Graghic by various correspondents.. With
100 illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, Nos, 848, S§49, 0., 851, 852,
854, 861, S62, 864, 869, 871, 874 and S84,
Price 10 cents each, or $1.30 for the series. To be had
at this office.-and from all newsdealers.

WM. BRAVER TANK WORKS,

(INCORPORATED.)
Manufactarers of Iron and Steel

STORAGE TANKS.

. OFFICE,
B 3d Floor, Rookery Bldg.
j CHICAGO, ILL..

Drive the minutes”

or they will drive you.

. Don’t put off the comfort and
solid satisfaction you may gamn for
yourself or some one you want to
make happy; by an accurate jew-
eled time-keeper, handsome "and
genuine: It is the new, quick=
winding Waterbury watch. $4
to $15.

The Newburyport Herald man
says of his Waterbury: It is a
better time-keeper than a hundred-
dollar watch a friend of mine
bought some months ago.”

All jewelers sell it in forty styles. 52

ATENTS!

MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patente
for Inventors,

In this line of business they have had forty-fice years’
exrperience, and now have wunequaied facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Carada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assignments, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
taini ull information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, ﬁaten’cs, Aepﬁ)eals, Reissues, Infringements,
Assignments, Reject: Cases. Hints on the sale o
Patents, etc.

We also send, free of charge, a Synopsis of Foreign Pa~
tent Laws, showing the cost and method of securing
Patentsin all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—Nos. 622 and 624 F S8treet, Pa-
cific Building, near Tth Street, Washington, D. C.

tific dmevican,
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IT Wills CONVINCE YOU OF OUR AB}%LI,TY TO SUPPLY,

TOILET PAPER EOR LESS MONEY THAN IT CAN BE 0B-

KODAKS

The Columbus Model Folding Kodaks com-
bine the desirable features of a complete view
camera with the compactness of a Kodak.

Recent Improvements include the iris dia-
phragm shutter with pneumatic release, double
swing back and sliding front. Can be used with
long focus or wide angle lenses.

Easily adapted to stereoscopic work. Made
in three sizes: 4x 5, 5% 7 and 6} x 8}.

EASTMAN KODAK CO.

Send for Rochester, N. Y.

Catalogue.

EF_THE Motor of 19 Gentury

| Can be used any place, to do any

A\ work, and by any one. No Boil-

er! No Fire! No Steam] No
Ashes! No Gauges! No Engi-
fneer! A perfectly safe Motor
for al) places and purposes. Cost
of operation about one cent an
_ hour to eachindicated horse potw-
=_. er, For circulars, etc.. address

CII;lARTER GAS ENGINE CU.

< N E
E . RELABIUTY, by .
poston . O. Box 148, Sterling, 111,

PATENT JACKET KETTLES e

Plain or Porcelain Lined. X
Tested to 100 1b. pressure. Send for Lists. gl
BARROWS-SAVERY CO., o

S. Front & Reed Streets, Philadelphia, Pa. jf .

ELECTRO VAPOR ENGINE.

GAS OR GASOLINE FOR FUEL.

NO BOILER. NO FIRE. NO DANGER.

NO ENGINEER.
Engine operated by spark from sm 1 battery,

You _turn the Switch,
Engine does the rest.

. Kane’s Electro Vapor Sta-
6 tionary and Marine ines,
h. p. upward, and Kane’s
apor Pumping En-
gines, 350 to 10,000 gallons
capacity.

——MANUFACTURED BY—

THOMAS KANE & CO.,
CHICAGCO, ILL.
EFSend stamyp for catalogue “ V.

isitors to theg
WORLD'S FAIRX

should inspect the handsome
Registers, Sunshine Recorders,
Anemometers, and other Mete-

orological apparatus on exhibit 'f or
in Weather Bureau Building, Cata-
from Julien P. Friez, 107 E, Ger. logue.

St., Baltimore, Md., U.S. A., who |
also _manufactures Heliographs
for U.8. Army and State Militias.

A[,‘EHTS"’“““"- ron FINE TOOLS vy 05,
anwear: C.H.BESLY & CO.

ANDAGENCY. CHICAGO, ILL.US.A.—

The Smith

“IMPROVEMENT THE ORDER OF THEF AGE.”

Embodies the most Progressive Mechanical Principles.
All the Essential Features Greatly Perfected.
Perfect and Permanent Alignment.
All type cleaned in Ten Seconds without Soiling the Hands.
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A,
W e have 20 branch offices in the principal cities throughout the United States.

Premier Typewriter

+£of  puss

Easiest Running, and Nearly Silent.

b0 Iv)

*ZINC ETCHING

~——

A SPECIALTY

HALFTONE PROCESS
- ®

raving

CATALOGUE WORK

| QIS
AoHKELSLCOIQ&G

pter

4|

MAGAZINES,
s\!i BOOKS,
(v SOUVENIRS.

BowNEBUILDING
/NewYorkK.

ASTRONOMY

Poole Bros. Celestial Planisphere and
Celestial Handbook just published.
For descriptive circular address

POOLE BROS., CHICAGO, ILL.

“0TTO”

GAS AND GASOLINE

ENGINES.
16t0100 h. p. Can
be used in cities or
in countryindepen-
dent of gas works
or gas machines.

No Boiler.
OVER No Danger,
30,000 SOLD. No Engineer.

OTTO GAS ENGINE WORKS, PHILADELPHIA.

Model & Experimental Work

Small Articles Manufactured in Quantities.
Inventions perfected and developed. Working in Alu-
‘minum a specialty. S, PP, Deunison, Designer and

Builder of Fine Machinery, 143 Centre St., New York.

MOTORS, and
DYNAMOS,
from 1-6 h. p. to 15 h. p.
Bells, Annunciators, Batterie
_ ete. No Toys, but Standar
Goods. Complete illustrated
a catalogue sent on receipt of
p. 20c. postage.
# The Holtzer-Cabot Electric Co
94 Franklin St., BOSTON, MASS.

HW.JOHNS'
ASRESYOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.

H. W. JOHNS MFG. CO0., 87 Maiden Lang, N.Y.
SCIENTIFIC AMERICAN SUPPLE-

MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of

the country. .
The McCONNELL

borm Prool” Filiers

REMOVE MICROBES
—AND—
All Kinds of Disease Germs.
Is a Filter and Cooler Combined.
The ice as it melts is flltered.
No other gravity fliter does this.

The McConnell Filter Co.

BUFFALO, N. Y.

POLAR ELECTRIC.

E N G | N Es y Complete outfits furnished. Send for

BOILERS & MACHINE TOOII;,S&
ces and 300 p. catalogue. W.P. DAVIS, Rochester, N. Y.

Left to itself upon the
coast, Columbia trueness
passes everything.

All about Columbias, in Book about Co-
lumbias, free on application to Columbia agen-

cies, or by mail for two two-cent stamps.
Pope Mfg. Co., Boston, New York, Chicago.

sz p as r s S BRSNS NEEEEENES LS ER
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ELECTRO MOTOR. SIMPLE. HOW TO

make. By G.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to_assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a bvattery, and
which would have sutliclent power to operate a foot
lathe or any machine requiring not over one man power.
With 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 641. Price 10 cents. To be had at
this otlice and from all newsdealers.

STEVENS PATENT
SPRING INSIDE CALIPERS

Leader, No. 72.

Price, by mail, postpaid.
4 inch..... $0.75 | 5 inch..... $0.80 | 6 inch..... $0.85
These goods excel, for neatness and fine finish,
any other make. 1deal and Leader Spring Di-
viders and Calipers, Ideal Surface Gauges,
Depth Gauges, and Fine Machinists’ Tools.

F‘ Iustrated catalogue free to atl.

J. STEVENS ARMS & TOOL CO.,
P. 0. Box '28) Chicopee Falls, Mass.

@ WELL DRILLING MACHINERY,

)f\ MANUFACTURED BY

WILLIAMS BROTHERS, .
ITHACA; N. Y., :

Mounted and on Sills, for »
deep or shallow wells,

with steam or horse

< & power.

b Send for
Catalogue.

ADDRESS

Y Williams Brothers
ITHACA, N. Y.

N |

AMioraT.

The Amerivan Dol Teleshons Company
125 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
No. 186,787, granted to Alexander Graham
Bell, January 30, 1877, the scope of which
has been defined by the Supreme Court of
the United States in the following terms:

“The patent itself is for the mechan-
ical structure of an electric telephone to
be used to produce the electrical action
on which the first patent rests. The third
claim is for the use in such instruments
of a diaphragm, made of a plate of iron
or steel, or other material capable of in-
ductive action; the fifth, of a permanent
magnet constructed as described, with a
coil upon the end or ends nearest the
plate; the sixth, of a sounding box as de-
scribed; the seventh, of a speaking or
hearing tube as described for conveying
the sounds: and the eighth, of a perma-
nent magnet and plate combined. The
claim is not for these several things in
and of themselves, but for an electric tel-
ephone in the construction of which these
things or any of them are used.”

This Company also owns Letters Pa-
tent No. 463,569, granted to Emile Ber-
liner, November 17, 1891, for a Combined
Telegraph and Telephone; and controls
Letters Patent No. 474,231, granted to
Thomas A. Edison, May 3, 1892, for a
Speaking Telegraph, which cover funda-
mental inventions and embrace all forms
of mierophone transmitters and of car-
bon telephones.

Electric

- PROFIT

¥ IVMIOotors

FOR ALL POWER PURPOSES.

MILLS, FACTORIES, SHOPS, LOCOMOTIVE WORKS, ETC., OPERATED BY OUR
ELECTRIC MOTORS.
Are Cleaner, Healthier, Give Greater Returns for Outlay, than those Operated by Other Methods.

ECONOMY.

GENERAL ELECTRIC COMPANY,
DISTRICT OFFICES:

Boston, Mas;

| 620 Atlantic Avenue

0, I11. Arch Street..... .Philadelphia, PR,
Fifth and Race Streets ncinnatl, 0. © 401-407 Sibley Str .. St. Paul, Minn,
Bquitable Building.......................... Atlanta, Ga. | 1333 F Street, N. W. ..Washington, D. C.
16 First Street.... .. ....... ........ San Francisco, Cal Masonic Temple enver, Colo.

eee - . . mpl
All business outside the U. 8. transacted by Thomson-Houston Intemntignal Electric Co. 44 Broad St. New York
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SEND FOR sue. HW-C SOLE M'F'R'S. ‘N-
WASHINGTON & UNION ST'S. CHICAGO. ILLS

PRINTING INKS,

The SCIENTIFIC AMERICAN 18 printed with CHAS,
ENEU JOHNSON & CO.8 INK, Tenth and Lomoard
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