[Entered at the Post Office of New York, N. Y., as Second Class Matter.

Copyrighted, 1887, by Munn & Co.]

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES.

Vol, LVIL.—No. 17.
[NEW SERIES.] J

NEW YORK, OCTOBER 22, 1887.

[$3.00 per Vear.

A TORPEDO BOAT FLOTILLA ATTACK
THE ATLANTA.

A sham battle, intended to illus-
trate the conditions of modern naval
warfare, and the means which the
most improved ironclads have for
defending themselves against the
attacks of torpedo boats, came off
at Newport, R. 1., on the night of
October 11, according to a prear-
ranged plan of Admiral Luce, of
the North Atlantic Squadron, and
a board of officers. The new cruiser
Atlanta, which, with the Richmond,
the Delphin, and other vessels of
the squadron, had arrived at New-
port, was made the target of a
supposititions attack by the steam
launches, cutters, whaleboats, and
gigs of the other vessels of the
squadron, simulating torpedo boats.
The Atlanta was defended by her
own resources and such improvised
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additions as her officers could make
effective.

According to the plan arranged
for the fight, approaching boats
were to be ruled out of action and
retire when discovered by the At-
lanta in time to be under the fire of
heavy guns long enough to receive
three rounds therefrom, or under a
Gatling gun fire within five hun-
dred yards for a minute and a half,
or under a small arms fire for the
same time, or under an effective fire
during fifteen seconds while within
the beams of the search lights, or
be within effective range of a de-
fense torpedo at the time of its
possible explosion by the Atlanta.
Any torpedo boat succeeding in at-
taching an explosive charge to any
part of the defense, or any torpedo -
boat which, without being dis-
(Continued on page 238.)
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NEW UOWLEDGE ABOUT CAR COUPLERS.

The idea that it was necessary to have a certain
amount of loose play between the cars composing a long
train, in order to start the train easily, had become by
practice and theory almost as fixed in the minds of
railway people as is the geometrical axiom that two
parallel lines can never meet. The theory was, by
starting one car first, and so gaining a little inertia,
then the next car, and so on, it was made possible for
an engine to start and haul a long train of a given
weight, when, if there were no play, the engine would
be stalled and unable to start the train.

But the fallacy of the practice and the theory was
conclusively established during the remarkable series of
car coupler experments made by the Master Car Build-
ers’ Association, at Burlington, Iowa, this year. Dur-
ing these trials it was demonstrated beyond all question
that it required less power to start a train with all the
couplings tight than to pull the train after the train
was put in motion ; and the Coupler Committee came
to the conclusion that the coupler of the future ought
to be an approved forin of the close hook style.
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THE AMERICAN INSTITUTE - EXHIBITION.

The 56th exhibition of the American Institute is now
in progress at the Institute building on Third Avenue,
in this city. As yet all the exhibits are not in place
and in running order, but a few days will have every-
thing in full operation. So much of interest is to be
seen and studied there that a single visit is far from
enough to do the Institute justice. The recent de-
velopment of the economic applications of electricity
have had their effect in founding whatis a compar-
itively new division of the exhibition. S8ome of the
most interesting exhibits are in this class. ‘

The Draper Mfg. Co. exhibits a series of registering
meteorological instruments. They include a thermo-
meter, barometer, anemometer, pluviometer, sun
thermometer, and wind gauge. The last named regis-
ters the force of the wind in pounds per square foot.
One peculiarity of these instruments is the use of flat
registering tablets instead of cylinders. Thus the re-
cord of the entire period of registration is visible at a
glance. A glass tube drawn out to a fine orifice and
charged with red ink is used instead of a pencil to mark
the line upon the registers, thus avoiding friction.

The Bentz thermo-electric regulator is a practical
application of somewhat the same character. The
draught of a furnace is regulated thermometrically so
as to maintain the temperature of a room always at
the same degree. . In kerosene fire logs and cartridges
one of the recent tendencies of invention, also in the line
of domestic heating, is well illustrated. The idea is a
good one, and it is hoped will put an end to the deaths
resulting from attemnpts to light a fire by kerosene
poured on indiscriminately.

Asbestos packing, clath, and plastic stove lining com-
position are represented by very interesting exhibits
of the H. W. Johns Manufacturing Company. Some
of the samples of the manufactured product are very
beautiful. One rope-laid piece, an inch in diameter
and many yards in length, looks almost like silk.

Before this exhibit is reached, an operation of much

946 | interest may be seen in diamond cutting. A couple

of operators are kept busy carrying on this work. The
stones bedded in composition are held in supports bear-
ing against the upper face of a horizontal rotating
disk. They are fed from time to time with diamond
powder, and are slowly worn away to the proper
facets. By importing diamonds in the rough and cut-
ting them here, a saving in cost is claimed.. At any
rate, it marks the introduction of a new industry, as
but a few years have elapsed since the first stone was
cut in Ameriea.

Leather link belting is well exhlblted in a series of
belts of different widths, that are kept in inotion over
two cylinders. One of the main driving belts used in
actuating the countershafting and machinery is of this
type also. A special interest attaches to leather link
belting, as it is one of the few methods of reducing the
velocity of an electric motor for driving street cars that
has ever succeeded. This point was brought out in a
recent paper by Mr. Anthony Reckenzaun, which was
read before the American Institute of Electrical En-
gineers.

The Washburn & Moen Ma.nufa.cturmg -Company
have a large case containing samples of copper wire,
watch and other springs, a copper ingot with polished
face, and wire cables. A series of specimens of the lat-
ter show the rigging used on the Mayflower and Vol-
unteer, each rope being designated by the use made of
it, whether for head stay, bob stay, or other rigging.

One interesting series.of exhibits shows the work of
the Shriver Iron Foundry. Relief and intaglio castings
of great delicacy are comprised in it. As a sample, one
casting is made from a piece of rough ash plank as a
model. All the grain of the plank is perfectly repro-
duced in the east iron.

In the rear extension is one af the cyclone pulverizers,
which of late have attracted sowe attention by their

| extraordinary power of demolishing and ‘reducing to
_powder nails and similar objects. When set to work,
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it will doubtless attract much attention. In the same
part of the building a series of rock crushers are kept
working, producing broken stone for road making,
concrete, and other uses. Here also are someof the
St. Lawrence River fishing boats, fitted with center-
board and sail, as well as for oars. ' They have nickel
plated fittings, cane seated chairs, and are very ele-
gantly finished.

The electric exhibition includes far more of interest
than our space will enable us to describe. . The Sprague
motor and the Daft motor are shown driving various
classes of machinery, such as printing presses, fan
blowers, elevators, ete. A sectional piece of the Daft
electric way with central underground wire, and an
electric railway running the length of the building and
driven by the Daft motor Ampere, are of special in-
terest. A Sturtevant fan is shown directly driven by a
Sprague motor ; the armature is carried by an exten-
sion of the axle of the fan.

Two of Prof. Forbes’ electric meters are shown, one
inclosed in a glass shade, the other in a cylindrical me-
tal case with plate glass top. The meter was recently
illustrated by us.*

Queen & Co. have a very full series of electrical ap-
paratus: Solenoid am and volt meters; Wheatstone
bridges on the meter bridge principle, but of contracted
length ; Ayrton & Perry and Deprez & Carpentier volt
and am meters; pocket galvanometers and general elec-
trical instruments of precision of endless variety are
included, and would repay a long inspection.

The Thompson process of electric welding is to be
performed practically in a few days. At present a re-
markable series of samples of the work is shown. It
includes bars of cast and wrought iron, steel, zinc, lead,
brass, and copper all thus united. Many broken pieces
are shown, the break never occurring at the weld.
Twist drills welded in the twist, a drawing knife the
weld in which cannot be seen, lead and iron pipe and
other difficult objects electrically welded are among
them. This process should be seen by all, as it is one
of the most interesting electrical developments of the
day. It isof theoretical interest as establishing the ex-
istenee of a zone of welding or of plasticity for all
metals so far tried. For flux, borax is used with the
hard metals, and soldering acid with soft lead and zine.

In the Edison exhibit as yet little is to be seen.. The
dynamo is elegantly finished, and is well worthy a care-
ful inspection. The *‘straight line” engine by which
the dynamo is driven is of interest. Cylinder, front
cylinder head, and main frame are all in one casting.
No packing is used. The joints of the back cylinder
head and steam chest are faced, and are made iron to
iron. The piston rod runs through”a long sleeve of
Babbit metal. This is drilled to fit it tightly when
cold. The heat of the steam makes it a perfect fit.

A great number of prints executed by the photo-
gramme process are shown. Among them is a series
taken from orthochromatic negatives of oil paintings.
These mark an important technical application of this
elegant discovery, and should be examined by all pho-
tographers.

————er————
What the Type Writer is Doing.

The type writer is creating a revolution in mgthods
of correspondence, and filling the country with active,
competent young ladies who are establishing a distinct
profession, and bringing into our business offices, law-
yers’ offices, editorial sanctums, etc., an element of
decency, purity, and method which is working a per-
ceptible change. The field is widening daily ; not
from crowding out of their places young men who have
been in the habit of claiming a pre-emption for clerical
work of all descriptions, but in creating absolutely new
positions. . The revolution, if it may be called so, has
come from the discovery to business men of an ability
of which they were unaware until the great conve-
nience and excellent work of the type writer forced
them to it. The art of dictation is almost a new art,
but it is spreading rapidly, and business men are be-
ginning to understand that much of their lives has
been wasted in the mere mechanical drudgery of letter
writing, and that through employing a competent
amanuensis they are now enabled to get off their cor-
respondence with the least possible friction and the
smallest amount of timne. Whereas, five years ago,
the type writer was simply a mechanical curiosity, to-
day its monotonous click can be heard in almost every
well-regulated business establishment in the country.
A great revolution is taking place, and the type writer
is at the bottom of it. —Penman’s Art Journal.

—————e e ————
To Cure a Kicker.

The Calistogian gives this prescription its warmest
Andorsement : If you have a horse that is in the ‘habit
of kicking, put him in a narrow stall that has both
sides thickly padded. .Suspend a sack filled with hay
or straw so that it will strike his heels, and let the horse
and sack fight it out. Be sure to have things arranged
#o that the horse cannot hurt himself. The sack. will
be victorious every time, and in the end the -horse wili
absolutely refuse to kick the sack or anything else.

* See SCIENTIFIC AMERICAN for Qctober 8, 1887, page 233,
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PHOTOGRAPHIC NOTES.

Enameling Prints.—From the Photographic News
we take the following interesting details as presented
at the May meeting of the French Photographic So-
ciety :

It has been recommended to dry these images upon
a sheet of ebonite or of glass, polished and rubbed with
tale. The enameled image takes the polish of its sup-
port ; but this polish covers the whole paper, the image
as well as the margin, supposing that we have, with
the help of a mask, obtained a white margin. In place
of employing a glass polished on its entire surface, we
use plates having ground surface round the edges in
~ such a way that the central part, corresponding to the
surface of the image, is left bright. It results, from
this arrangement, thatif an image on gelatine paper is
dried upon this glass, and care is taken tomake the pol-
ished space coincide with theimage, we shall have after
desiccation a sheet of paper presenting two different
aspects. The image only will be enameled, while the
margins will be mat. If, in place of limiting ourselves
to margins evenly mat, we grind upon the glass a pat-
tern to serve as framing, the pattern thus engraved
will be reproduced upon the white margin, and the
print is very well displayed, especially if the pattern is
of elegant and graceful design. We may even obtain
margins in intaglio or in relief by cutting the glass in
such a way as to produce this effect.

In the latter case, we cannot content ourselves by
simply laying the print upon the talcked glass, the film
of gelatine upon the paper not being thick enough to
fit into the hollows. We must in this case supplement
the paper by the preliminary employment of a sheet of
gelatine which has been thoroughly swelled with
water, and which is applied to the engraved glass.
This sheet, thoroughly softened by soaking in water,
takes into the depressions of the glass. The proof may
be laid in its place as soon as the sheet of gelatine ad-
heres sufficiently to the surface of the glass. The
whole is left to dry in a place free from currents of air,
and when it is dry, the proof, which makes one body
with the gelatine, is found to have its framework in
hollow and relief, according to the form of the support
employed. If we have recourse to the process of pig-
ment printing, it is easy to produce variations having
charming effect. We may, for instance, transfer upon
the polished center of the engraved glass a print de-
veloped upon flexible support. If it is desired that the
image be colored, the color must be applied upon the
image after it has been transferred to the glass. The
whole is then coated with plain collodion.

The manner of drying enameled images has much to
do with the success of the operations which have just
been described. If the process of drying is too rapid,
the paper becomes spontaneously detached at the edges,
while the central portion of the proof still adheres to
the glass. This causes deformations, which may be
avoided by covering the back of the image and the
whole surface of the glass with a sheet of ordinary pa-
per previously wetted. This paper mustbe larger than
the glass, so that its edges may be brought round to
the other side of the glass, and there cemented to it.
In drying, the paper contracts strongly, and thus keeps
the proof flat against the engraved glass. Thanks to
this little contrivance, the accident of curling away from
the glass is no longer to be feared. It is not necessary
to say that such means cannot be employed on sheets
of gelatine not backed up with paper. We must then
limit ourselves to keeping the edges in place by the
help of a border of albumenized or gummed paper ap-
plied as a binding round the edge of the plate. Per-
haps there may seem to be too many details for such a
small matter, but when operative applications are in
question we know that we ought not to omit useful de-
tails, as by including them persons desirous of repeat-
ing our experiments will succeed with greater cer-
tainty. )

One last word is necessary to finish this subject. It
relates to prints not incorporated in gelatine, such as
platinotypes and phototypes. To enamel prints of these
kinds we must in the first instance gelatinize them with
a solution of gelatine in water at five per cent. After-
ward the print is treated in the manner which has been
described for prints upon Eastman paper and the like.

Stripping American Bromide Films.—By J. M.
Turnbull. —Strippers, as they have been termed, have
only been in the market for a few weeks as yet. They
are composed of a thin film of soluble gelatine on the
paper support, over which the harder emulsion is laid,
and which will stand considerable heat without dissolv-
ing. When it is decided to strip a negative, I proceed
in this way, which I think to be a decided improvement
upon that given by the Eastman Company, because it
is more simmple and more expeditious, and at the same
time giving equally perfect results. I found on experi-
ment that there was no need to let the negative dry be-
fore stripping.

-After exposure and development, lay the picture
down on glass which has been previously coated with
either thin rubber or collodion—I prefer collodion.
This should be done in aflat dish of water. When both
are in contact, lift out and squeegee down. After two
or three minutes put the plate into hot water, and the

paper will begin at once to show signs of coming off.
Pull it gently away with the finger, and you will find
the negative now left upon the eollodionized glass. A
soluble gelatine will be found upon it, which is easily
removed. Now, while the plate is still wet, lay down
the skin upon it, which is to act as the final support of
the negative ; or, what comes to the same thing, coat
it with stripping varnish, and set up to dry. I found
the formula given with the films took a very long time
to accomplish this—some six hours, and often more—
and the cause seemed to me to be an excess of glyce-
rine. I therefore have altered it considerably. I
take :

Coignet’s gelatine...........ccoveet ciiiiniinnnennens 8 ounces
Glycerine... ... ..iiiiiiriiiiiiiniiiiieiiaeaeainnee 14 ounce
Carbolic 8Cid........cociiiieiiiiiininiiiinieneenennn 1y
L -3 30 ounces,
Methylated 8Pirit.eee . cvieiiiiiiiiiiiiireiiiiins 20 s

The gelatine is soaked in the 30 ounces of water, and,
when soft, melted ; the other ingredients being then
added. This varnish will be found to dry rapidly,and
renders the use of ¢ gelatine skins ” unnecessary.

Mr. Turnbull exhibited a negative prepared in this
way, and stripped it by the aid of a knife, as in the
former case. He remarked that development and
stripping, when a few negatives are in question, may
go on continuously till all are finished, the one becom-
ing ready as the other is stripped.

The lightness and portability of these films, either
for carryingin the field or transport otherwise, were re-
marked upon, and the advantages they offered in cases
where reversed pictures were required. Mr. Turnbull
also alluded to a handy means of leveling plates while
coating, which he had published in the journals about
1874. It was to make use of Nettlefold’s secrews for pic-
ture frames by fixing them in a board at points forming
a triangle, raising or lowering them as required till a
perfect level is obtained. The plate being warmed,
coating i3 then made easy and regular.—Photo. News.

—_———— it —
Drinking before Meals.

An acquaintance of the writer who has suffered
sorely from dyspepsia for a number of years, and has
tried most of the numerous remedies a host of kind
friends have recommended for her relief, hands us the
following article from the Medical News, with the re-
quest that it be printed in the SCIENTIFIC AMERICAN.
Our dyspeptic friend has found great relief in follow-
ing the directions, and it is hoped others may be also
benefited. )

“In the morning the stomach contains a consider-
able quantity of mucus spread over and adherent to its
walls. If food enters at this time, the tenacious mucus
will interfere, to some extent, with the direct contact
between the food and the stomach necessary to pro-
voke the secretion of gastric juice. A glass of water,
taken before breakfast, passes through the stomach
into the small intestines in a continuous and uninter-
rupted flow. It partly distends the stomach, stretch-
ing, and to some extent obliterating, the rugs ; it
thins and washes out most of the tenacious mucus; it
increases the fullness of the capillaries of the stomach,
directly if the water is warm, and indirectly in a re-
actionary way if it is cold ; it causes peristalsis of the
alimentary tract, wakes it up (so to speak), and gives
it a morning exercise and washing. Care must be
taken not to give cold water when the circulation,
either local or general, is so feeble as to make reaction
improbable. We should not risk it in advanced age,
nor in the feeble, whether old or young, nor should it
be given in local troubles, like chronic gastric catarrh.
In these cases it is best to give warm or hot water.
The addition of salt is very beneficial. Such a time-
honored custom as drinking soup at the beginning of
ameal could only have been so persistently adhered
to because of it having been found by experience to be
the most appropriate time. It does exactly what
warm or hot water, with the addition of salt, does,
and more, in that it is nutritive and excites the flow of
gastric juice.”

—————
Dynamite in Shells,

Interesting experiments were made at Montpelier,
Vt., Oct. 11, at the State Arsenal grounds, under the
direction of Mr. B. D. Stevens, of Burlington, to illus-
trate the working of his new invention of a mode of
packing dynamite so that it may be fired in an ordin-
ary field piece with a gunpowder charge as the pro-
pelling force.” An ordinary twelve pound Napoleon
gun was used. Mi. Stevens took an ordinary twelve
pound shell, and after extracting from it the usual
charge of iron and explosives, packed in it one half
pound of dynamite. Two and one half pounds of
powder were used for the propelling force.

The invention consists of the composition of the ex-
plosives and the packing, and the character and
arrangement of the springs or cushions used in the
shell. Theshellsareexploded by means of an ordinary
fuse, and cannot be burst. Five rounds were fired
under the direction of Mr. Stevens. The first shell
passed through a target made of two inch plank, and
penetrated the ground a quarter of a mile beyond,
where it exploded. The second shell struck a mound
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of earth, 20 feet in diameter, and passed through it in-
to the air and exploded. The third and fourth shells
struck a stone wall, and after demolishing it by the
force of concussion, burst into fragments a little be-
yond. The fuse in the fifth shell was timed to one
second, the result being that it burst in mid-air, with-
out coming into contact with any obstacle.

Mr. Stevens formerly gave a test of his invention
on the government testing grounds at Sandy Hook
before an ordnance board of regular army officers ap-
pointed by Secretary Endicott, on which occasion he
fired five shells out of a seven inch rifled gun, but
further trials were suspended.

————————— 4 O
The Detroit Electric Street Railway.

* Do you make any speed with the electric motor ?”
a reporter of the Detroit Free Press asked of Frank
H. Fisher, inventor of the system in use on the High-
land Park road.

**Come out and receive a practical demonstration,”
was the reply.

The invitation was accepted, and shortly after the
young inventor and reporter were at the power sta-
tion. Here were found two dynamos, one for operat-
ing two cars, and a larger one for handling six. These
dynamos are driven by one engine, and it was immpos-
sible to tell that the machines were delivering the cur-
rent to the track, there being no spark and very little
noise. The current is taken to the car by means of
a third rail, which in the city limits is placed in a con-
duit entirely below the level of the street, but at the
toll gate is raised somewhat and protected by wooden
stringerson the remainder of theroad. The equipment
of the road has been increased, and the cars now run
every half hour. While inspecting the conduit, the
car Ampere came dashing down the track. It had
hardly stopped when the crowd of waiting passengers
began to scramble for seats. Mr. Fisher and the re-
porter took a position on the front platform. The
conductor gave the customary yell of ‘ All aboard,”
and then a signal to the motor man. The latter didn’t
yell * Git up,” and pound a tired horse with a whip.
He simply moved a little switch, and the car glided
rapidly and noiselessly in the direction of Highland
Park. ’

The trip to the end of the road, which is three and
one-half miles, was made in fifteen minutes. On reach-
ing the switch, the car Volta passed without any per-
ceptible difference of speed in either car. This ex-
plodes the erroneous idea that two cars going in op-
posite directions and propelled by electric currents can-
not pass each other. On the return trip, when the
pretty stretch of road from the post office to Kaiser’s
was reached, Mr. Fisher gave a signal to the motor
man, who moved another switch and ‘‘let her out.”
The car shot forward, and rushed past Highland Park
and Captain Stevens’ farm at a rate of twenty-five
miles per hour. The speed was maintained until the
switch was reached, when it slowed down to twelve
miles an hour into the city. '

The new cars Franklin and Faraday, recently placed
on the new road, showed marked improvement in me-
chanical construction. The motors are placed on the
front platform, entirely out of the way of passen-
gers, and there is an entire absence of wires and other
paraphernalia. Each car is provided with an ammeter,
which indicates the amount of current being used by
the motor. The cars themsglves, which were built by
the Pullman Company, of Detroit, are fine specimens
of railway architecture.
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Capture of a Boa in a Sewer,

Some sewer men met with a strange adventure while
at work one night in one of the labyrinths of subterra-
nean Paris. As they were busily engaged in cleaning
out that part of the metropolitan cloaca which is under
the Boulevard de la Villette, they suddenly heard a
loud and prolonged sound of hissing, which some of
them took to be the cries of a person in distress, who
had, perhaps, fallen into the drain at one of the open
points. Redonnet, the foreman of the gang, thought,
however, that the strange noise was caused by evil
doers, who were probably hiding in the sewers from the
police. So he took up his shovel and marched boldly
toward the spot whence the sounds proceeded. After
having proceeded a considerable distance, he saw by
the dim light of the sewer lamps an enormous boa
constrictor coiled around one of the water ducts, with
its head protruding toward him. Redonnet immedi-
ate stunned the reptile with a vigorous blow from his
shovel, and, his workmen having come up, the whole
partyset to work until they battered the life out of the
ill-fated and imprudent boa. The remains of the rep-
tile were then carefully collected and borne in triumph
to the surface of the earth, and then to the nearest
police station, where, it appears, the boa was ‘‘wanted,”
as it had managed to escape from the menagerie of a
wandering showman, who had been exhibiting his
‘“fearful wild fowl ” to the inhabitants of the munieci-
pal boroughs ‘of La Villete and La Chapelle.—N. Y.
Times.
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A TORPEDO BOAT FLOTILLA ATTACK THE ATLANTA,
(Continued from first page.)

covered, should approach the Atlanta to within t wenty

feet was to be considered as having successfully tor-

pedoed her. If the Atlanta was torpedoed once, she

was to be considered as disabled, and if torpedoed

twice, as destroyed.

The night of the attack was a dark one, but the sea
was smooth, although the tide ran pretty strong against
the attacking boats, which were allnumbered, provided
with especial signals, and assigned distinet posts in the
general plan of offensive operations. The defense was
really only expecting an attack by the steam launches,
but a large number of other boats participated. There
were umpires on each boat, as well as on the Atlanta,
to judge of the events connected with the engage-
ment, and the attacking boats were to keep in ambush
under the cover of neighboring islands, so that they
might simultaneously approach the Atlanta, under
cover of the darkness, from different points of the com-
pass.

The preparations on board the cruiser for receiving
the attack included the sending down of everything
aloft except the lower yards, the rigging and gear being
securely lashed, and the vessel looking almost dis-
mantled, as is the characteristic appearance of modern
war ships prepared for an engagement.* The captain
of the Atlanta, in the afternoon preceding the engage-
ment, moved his vessel further seaward, and took a new
anchorage in the outer harbor of Newport, thus giving
the cruiser a more effective position for defense, in a
way that good judgment would indicate in a case of
actual hostile attack. A stout five inch steel hawser
was passed around the ship, just high enough above
the water to prevent a hostile boat going over or under
it, and this was guyed clear of the ship by theunrigged
spars, the topsail yards being used to starboard and
the topmasts to port. These were sup-
ported by tackles from the lower yard-
arms. Two spare booms were rigged for-
ward twenty-four feet outward, and to
these were attached a secondary steel
hawser that encircled the ship from stem
to stern. Upon the main hawser, at dis-
tances thirty feet apart, were suspended
torpedoes, each controlled electrically,
and so arranged as to fire on a closed cir-
cuit by contact, and with such a radius
of fire that any boat striking the hawser
was exposed to the destructive action of
one or two torpedoes at a distance not
exceeding fifteen feet. Towing astern was a whaleboat
carrying a steam hose in such position that a stream
of hot water could be directed against any approach-
ing boat, there being another method of also employ-
ing this means of defense forward, and it being pro-
vided that an attacking boat was to be ruled out
should it receive water from this hose during a quarter
of a minute. Fifty yards astern of the ship a hawser
was anchored carrying spare buoys and buoyed by
empty water casks, with ropes, intended to entangle
the screws of the attacking launches.

The principal defense of the Atlanta, however, con-
sisted in her search lights and the ready means of
training her guns in any direction which might be ne-
cessary. The two lights were mounted, one aft on
the starboard and one forward on the port side, and
their twenty-four inch lenses were so arranged that
the sixteen thousand candle power developed was
flashed out in any direction desired, close to the water,
and with a range of over fifteen hundred yards. The
vessel itself appeared to be in total darkness, but the
brilliant rays of light sent far out over the water all
around it by these lights, as they were thrown first in
one direction and then another, presented a beautiful

-appearance, and quickly disclosed the approach of one
after another of the attacking boats, long before they
had come near enough to effect an attack. Simulta-
neously with this operation of the search lights, the
gunners at their batteries, the trained men who handle
the Gatling machine guns, and the sharpshooters, all
indicated, by the prearranged signals, their readiness
to engage the enemy whose approach the search lights
had discovered. None of the numerous attacking
.boats came near enough to reach the outer hawser, or
to receive hot water from the hose extended for and
aft, and the defense of the Atlanta against this care-
fully arranged supposititious attack was unanimously
pronounced by the judges to be perfect. How the
affair might have turned out had the attack been made
by real torpedo boats, which can make nearly half a
mile a minute, is perhaps quite a different matter, but
great credit is certainly due to Admiral Luce and the
officers associated with him, for the lesson afforded by
sach a trial cannot fail to be of substantial value to
the service.
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THE art of paper making has reached a point where
a tree may be cut down, made into paper, and turned
out as a newspaper, in thirty-six hours.

*Scmnmnc AMERICAN SUPPLEMENT, No. 502, contains illustrationé
of British naval evolutions, including a night attack and system of de-
fense against torpedo boat assaults.

A Sham Battle of Sailors and Marines near
Newport.

In the further carrying out of the plans of Admiral
Luce, of the North Atlantic Squadron, and the officers
connected with him, to promote efficiency in drill and
the use of modern machine guns and improved appli-
ances, a mimic battle was arranged and carried out,
on Coaster’s Harbor Island, near Newport, on October
13. The scene of the battle was where the British
troops were stationed for nearly two years during the
Revolutionary war, and a defense and attack were
organized, after a regular plan, with as much care and
thought as would have been the case if a real battle
had been imminent. All the peculiarities of the harbor
were studied in arranging to have the attacking parties
supported as well as possible by the ships of the squa-
dron, while the garrison defending the post took ad-
vantage of a naturally good defensible position to make
a creditable defense, until they were outflanked and
compelled to retreat. The attack was made about half
past twelve at night, on a signal from the flagship,
when a flotilla of boats carrying about six hundred
men made a landing on the north end of theisland, un-
der a supposed fire from a battery on a distant hill. As
the boats touched, the men jumped into the water and
hastened forward to throw out skirmishers, the pioneers
cutting embrasures through the banks for the Gatling
guns.

The enemy defending the island, composed of 250
blue jackets, occupied an irregular line of heights run-
ning across the island, forming a strong defensive po-
sition. There was a prolonged and spirited engage-

ment, in which the different lines of attack and
defense, on the right, left, and center, were successively
the object of most particular interest, each side using
their machine guns and small field pieces with great
effect ; and various features of the position, such as an
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PROTECTING CABLES EXTENDED AROUND THE ATLANTA,

old quarry, orchard walls, bluffs, and gulleys, were
taken advantage of to aid first one side and then the
other. The attack was asuccess, the whole affair being
decided upon according to stipulations and plans pre-
viously agreed to by the umpires, and the batfle
afforded an excellent study of the practical work of
war on a historic spot. This is only a portion of the
work of the war college established by Admiral Luce
at Newport, which has already been of great advantage
to both the officers and men of the navy.
——————r————
Charles L. Tiffany.

The fiftieth anniversary of the establishment of the
jewelry house of Tiffany & Co., of New York, was cele-
brated in a very pleasant way by the employes and
directors of the company of which Mr. Tiffany is the
head. Wednesday morning, September 21, when Mr.
Tiffany drove up to his establishment, he inquired why
the big flag was floating from the building, having
forgotten the fact that it was the anniversary of the
beginning of his business. When he opened the desk
in his office, there was revealed a beautiful rosewood
box, two feet long by seven inches wide, on the lid of
which was a tablet of pure gold, with ‘‘ Chas. L. Tif-
fany, 1837-1887,” engraved upon it. A key of gold
rested in the Bramah lock, and when Mr. Tiffany
opened the casket, he found on a bed of ruby velvet a
vellum manusecript rolled on a magnificent ivory seroll.
On the parchment was the following address of con-
gratulation, each letter of which was beautifully illu-
minated in gold and colors :

‘““ UNION SQUARE, NEW YORK, Sept. 21, 1887.
‘“ MR. CHARLES L. TIFFANY :

* Dear Sir: On this, the fiftieth anniversary of the
house of Tiffany & Co., we offer to you our congratu-
lations on your unprecedented success, and that of the
business founded by you, which, from an humble be-
ginning, has, through your integrity, sagacity, and
energy, arrived at the position of being not alone the
first of its kind in America, but also the representa-
tive house of its business in the world. To our con-
gratulations we add our hearty good wishes for the
continuance of your health and prosperity, and that
you may live long to enjoy the fruits of your labors.”

This address was followed by the signatures of 1,110
employes of the firm, several of whom have been over
forty years in Mr. Tiffany’s. employ.

" Mr. Tiffany is a very quiet, unassuming man, and
those who knew him best planned the presentation of

 this testimonial in such a manner as to spare him the

embarrassment of a speech. The elegant and unex-
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pected offering, and the way in which it was presented,
touched him deeply. Mr. Tiffany has always proved
himself a model employer, and is heartily liked by his
subordinates. He has always attended personally to
the business of the firm, and still continues to do so,
being perfectly hale and hearty, although he is well on
in the seventies.

Thousands of Mr. Tiffany’s customers throughout
the country will join the Journal in wishing him many
happy, prosperous years in which to continue at the
head of the great business which he has built up.—
Jewelers' Journal.

————— e —
Liquid Fuel.

About eighteen months since, we noticed the liquid
fuel system of Mr. Edwin Henwood, of 22 Great St.
Helen’s, London, as applied to a screw steamer, the
Ryde, of 120 tons burden. Mr. Henwood has now
fitted a steam launch, the Ruby, with his apparatus,
and we recently made a short run in her. The Ruby
is 38 feet long by 7 feet beam and 3 feet 10 inches deep,
and has a direct acting vertical engine, with a seven
inch cylinder and an eight inch stroke. The boiler is
of the return multitubular type, and the boat is driven
by a three bladed delta metal screw propeller, 2 feet 8-
inches diameter and 4 feet pitch. The fire bars have
been removed, and replaced by Mr. Henwood’s fire-
brick lining. Petroleum is supplied to a nozzle' by
gravitation from a tank over the boiler, and is injected
into the furnace by means of steam taken from the
boiler. The furnace is primarily started with coal
until a sufficient steam pressure has been reached in
the boiler to start the oil-burning apparatus. Upon
the occasion of our run, steam was well maintained,
and good speeds obtained. The results of some
comparative trials previously made by Mr. Hen- -
wood with coal and liquid fuel in this boat show a

great economy in favor of the hydro-

carbons.—Iron.
——————

Utilization of Fire Damp.

It is very interesting to see fire damp,
the most dreaded enemy of miners, re-
duced by the genius of man to be his
agent and servant, as has been done in
Germany recently. The Wurin coal
mines, near Aix-la-Chapelle, are particu-
larly noted for the amount of fire damp
produced in them, and the minutest pre-
cautions had to betaken to prevent dan-
gers that, notwithstanding this, were to
be feared. Mr. Hilt, director of the mines, undertook
the work. He constructed a line of piping that ran
in front of all the centers of work and ended in a
main pipe connected at the surface with a power-
ful suction pump.

But it was not enough to get rid of the noxious gas
with money—it was necessary to utilize it ;. and so Mr.
Hilt conceived the ingenious idea of causing the con-
duit to end in a gasometer. Upon isolating the latter,
and placing wire gauzes here and there in the conduit,
he was enabled to lead the gas to the furnace of two
generators and use it to help heat them.

We areobtaining, says the director, 30,500 cubic feet:
of fire damp, which distill 263 cubic feet of water. On’
uniting the fire damp of all our exploitations, we shall
have 64 cubic feet per minute, and shall be able to dis:
till 5,260 cubic feet of water per twenty-four hours.

The utilization of fire damp thus stored may become
advantageous from a comimercial point of view. It
may serve not only for gas motors, but also, with well
constructed burners, for lighting purposes.— La Nature.
—_————t i ———

How to be a * Nobody.”

It is easy to be nobody, and the Watchman tells how
to do it. Go to the drinking saloon to spend your lei-
sure time. You need not drink much now, just alittle
beer or some other drink. In the meantime, play domi-
noes, checkers, or something else to Kkill timne, so that
you will be sure not to read any useful books. 1f you
read anything, let it be the dime novel of the day.
Thus go on keeping your stomach full and your head
empty, and yourself playing time-killing games, and in
a few years you will be a first-class nobody, unless you
should turn out a drunkard or a professional gambler,
either of which is worse than nobody. There are any
number of young men hanging aboutsaloons just ready
to graduate and be nobodies.

o

DEFINITENESS IN KNOWLEDGE.-—The memory will
only be content when there is that accuracy which
gives absolute confidence. Suspicion of inaccuracy is
the most vicious element in memory. It is more satis-
factory not to recall a thing than to recall it in such
a way as not to know what we have recalled—whether
the recollection is reliable, where the memory of fact
shades into fancy. Itrequires the best mental activity,

| the closest observation, the clearest thought, the sharp-

est discrimination, the cleanest classification, to give
knowledge that definiteness which is indispensable to
reliability in memory and accuracy in)}'eeollegtion.—
Journal of Education. L
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H. M, 8., TRAFALGAR,

This great turret ship, whose construction was begun
at  Portsmouth as recently as January, 1886, was
launched September 20. She takes rank as the largest
armorclad yet constructed for the British navy, her
displacement when she is fully ready for sea amounting
to nearly 12,000 tons, or rather more than that of the
Inflexible. Her horse power is 50 per cent greater, and
consequently her anticipated speed, 1614 against 14 of
the older vessel. The Inflexible is 820 feet in length,
76 feet in breadth, her hullis built of iron, and her cost,
completely armed, 810,0002. The Trafalgar is 345 feet
in length, 78 feet in breadth, her hull is built of
steel, and she will cost 920,000.. How one regrets the
old days of ‘‘ wooden walls,” when such a sum would
have sufficed for the construction of a whole fleet, in-
stead of being sunk in a single ship! Launching and
being ready for commission are two very different
things. The Trafalgar will not be fit for sea, that is,
with guns, stores, and crew all on board, till some time
during 1890. Her armor alone weighs 4,230 tons, and
very little of that is at present on her. Her principal
armament will consist of four steel breech loading 67
ton guns, two being in each turret. These guns will
be worked by hydraulic power. Besides these she car-
ries in the box battery eight five inch breech loading
guns. Of quick firing artillery there will be eight six
pounder Hotchkiss guns and eleven three pounders.
She will also be provided with torpedo tubes, and has
a cast steel ram on her stem. Among other arrange-
ments tending to the security of the ship, the Trafalgar
is provided with an extraordinary number of water
tight compartinents. Her hull is sectionalized by
twenty-seven bulkheads, rising through the several
decks, and the decks themselves serve to multiply the
number of compartments, so as to give the ship the

Scientific dmericaw,

ment possesses 6,000 carrier pigeons, and has the right
to use 100,000 birds belonging to the carrier pigeon
postal society. A law was passed in France, July 15,
1885, stipulating the enrollinent of all private carrier
pigeon training establishments, to be available in case
of war.

The results of observations have caused a great deal
of misconception about the nature of these birds. The
best known ornithologists and carrier pigeon trainers
hold contrary views and indulge in heated controver-
sies.

It is, however, well established that carrier pigeons,
like all high-flying birds, have keen eyes and also pos-
sess instinctive sense of direction, but many agree that
they have a peculiar feeling, or exercise reason to a
certain extent. .

An Italian engineer states that in order to see a
distance of 165 to 186 miles between two points on the
earth’s surface, it will be necessary to ascend to a
height of 6,000 meters (19,680 feet); but whereas this
distance is frequently covered, yet, if a pigeon issent
to a height of 4,000 meters (13,120 feet), it would lose its
power tofly and drop lifeless to the earth.

The fundamental theory of the flight of these birds
is not yet established, and it will be no easy task to
ascertain the true scientific conditions. Ordinarily,
the birds are carried in a closed vessel to the place
whence they are to fly back home, and the whole secret
of carrier pigeon service depends upon the attachment
of the pigeon for its home, no matter how distant that
may be. They do not always find their homes, but
always endeavor to do so, and it has happened that
birds have returned to their home roost after an ab-
sence of years. The birds are first trained for short
flights, and then to take longer distances, in order to
train them both to fly and to learn how to find their

the cablegram announcing their flight from Madda-
lena Island. Only two-fifths of those sent from Rome
reached Maddalena Island, which was doubtless owing
to insufficient training.

Experiments with sea voyages for carrier pigeon ser-
vices have also been made. at the Cagliari naval sta-
tion, which was established to reconnoiter the seas.
Birds have covered the distance to Naples, 280 miles,
in 9 hours. The longest voyage made in Italy was from
Turin to Ancona, 310 miles, which the pigeons per-
formed in the rain in 10 hours and 3 minutes. These
experiments and strategical considerations have led to
adoption of a limit of about 155 miles as the maximum
distance between Italian military carrier pigeon sta-
tions.

A most interesting experiment was made by Mr. J.
Wagner, of Boston, Mass., who sent 9 carrier pigeons
to London by mail steamer on October 9, 1886. Shortly
after their arrival they commenced their long flight
home across the Atlantic Ocean. Up to January 10,
1887, three of these birds had returned ; one arrjved
in Boston direct from London, the second was re-
covered near New York City, and the third was
found in the Allegheny Mountains in Pennsylvania.
The owner’s address was painted on the birds’ wings,
and when they were found, the birds were returned
to the owner. The other six birds were not recovered.

Allkinds of experiments have been made to ascer-
tain to what extent correspondence can be carried
during rain, fog, snow, contrary winds, and instorms,
and then to ascertain how the pigeons would cross
ranges of mountains, especially the Alps, all of which
have resulted satisfactorily. If the earth is covered
with snow the pigeons will only make short flights, and
in stormy weather they will stop on their journey until
the weather moderates.

H. M. S. TRAFALGAR, THE LARGEST IRONCLAD IN THE BRITISH NAVY, LAUNCHED AT PORTSMOUTH SEPTEMBER 20.

greatest power of flotation when damaged below the
water line, whether by shot, torpedo, or ram.— London
Graphic.’
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: Carrier Pigeon Service.

Steps have been taken in nearly all European eoun-
tries to establish military communication by means of
carrier pigeons in time of war. England, France, Ger-
many, Belgium, and Italy have definitely organized
military carrier pigeon services, and some have sub-
sidized the private training establishments, with the
right to use the pigeons in war.

This method of cormmunicating originated in China,
or, at least, in . the East, and it was most-likely in use
by the ancient Arabians. William of Orange and Na-
poleon I. used these messengers during their wars ; but
the greatest service was that rendered in 1870 between
Parisand Tours.

- During-the siege of Paris, 150,000 official dispatches
and about one million private communications, repre-
senting a money value of about $38,000, were conveyed
by these pigeons. In this case the messages were re-
duced by microscopic photography, so that a tiny piece
-of silk-paper, 1% inches long by 114 inches wide, could
contain 3,500 messages of 20 words each, or 70,000
words. The total dispatch thus arranged weighed at
most less than one-quarter of an ounce, and was se-
cured by a light thread to the tail feathers of the
pigeon. Upon arrival the dispatch was removed, en-
larged by photography, and deciphered.

A large percentage of the birds are lost elther
through birds of prey or other misfortane, and it is
necessary to send many duplicates to insure delivery
of a dispatch. In one case 80 per cent of birds were
lost in a short period, as Wurzburg, where 3,000 birds
weére sent out and only 600 were recovered.

The greatest atténtion to training carrier pigeons is
paid in Belgiuin, and that government subsidizes this
mduatry most liberally, in order to, utilize the private
establishments in case of war. The English govern-
ment has done likewise. In Germany the war depart-

rier pigeon societies.

way home. In flying, the bird is indefatigable, and
travels both day and night, without ceasing, unless
overcome by hunger. The speed of an average pigeon
is estimated at about one thousand yards per minute.
Certain reports from Italy state that especial atten-
tion is paid to training carrier pigeons in Parma,
Modena, Reggio, and other places where there are car-
The military carrier pigeon sta-
tions are most efficiently arranged, 'though they have
only been introduced in Italy for military pur-
poses during the last ten years. The first Italian
military carrier pigeon station was established at
Ancona in 1876, which was followed by that at Bologna
in 1879. During the grand field maneuvers of the
Italian army in 1882, this service was carried on sosuc-
cessfully that twelve military carrier pigeon stations
were established, to embrace all parts of the kingdom.
A correspondence was carried on between Italian
army detachinents at Umbria and Bologna, separated
by an air line distance of about 135 miles. Forty-two
carrier pigeons were sent, all but three of which re-
turned in the following times :
12 pigeons returned in 3 hours and 12 minutes ; rate 42 miles per hour
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8 of the pigeons failed to return.

In the table the time given is the average for each
group of pigeons; the greatest speed was attained by
one of the first 12, which returned in 2 hours and 55
minutes, or at the rate of 4614 miles per hour.

The most remarkable of recent experiments was made
in 1885, between the city of Rome and Maddalena
Island, a distance of 178 miles in an air line, 149 miles
of which were across the sea. The birds were carefully
trained, in stormy and fair weather, to carry niessages
across the sea, and some of them performed the jour-
ney at the rate of 456 miles per hour. Twe-thirds of the
birds sent from Maddalena arrived at Rome in times
varying from 4 hours and 50 minutes to 8 hours and
18 minutes ; and the first arrival reached Rome before
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In cold climates only short journeys can be per-
formed in winter, in which season it will be also ne-
cessary to provide stopping places or relays, even in
southern stations.

The latest experiments in training pigeons have re-
sulted in making the pigeons both go and return.
This feat has been successfully accomplished in Ger-
many and France.

In case of necessity the pigeons can be domiciled at a
station in about twelve days, at the expiration of which
period they will be available for messenger service.

The value of carrier pigeon service, in case of war,
is being more and more appreciated, especially as the
cost of the service is so small, and further develop-
ments may be confidently expected.

The successful flights across the seas render the use
of carrier pigeons to convey messages from ships in
distress to life saving stations, or to ports from whence
assistance may be sent, extremely probable in the near
future.—Public .Service Review.

—_———.r——
Effect of Electric Light on Books,

The Revue International de IElectricite observes
that Professor Wiesner, of Vienna, hasdrawn attention
to the discoloration of books in the Technical School
library, due to the use of the electric light. A large
number of the works have become very yellow, and the
director of the school requested Professor Wiesner to
ascertain the cause. Experiment has shown that the
discoloration is due to the action of light upon the pa-
per containing ligneous substances, such as wood, straw,
and jute. When the lignine is removed by chemical
means, the effect is not produced. The yellowing is
said to be due to a phenomenon of oxidation. Ordi-
nary dispersed daylight exerts very slight action, es-
peciallyin a dry room. On the other hand, the arc
electric light and all intense, luminous sources emit
numerous refrangible rays, and these favor the yellow-
ing. The same process of yellowing we know takes
place when papers bleached with certain substa.uces are
exposed to strong sunlight.
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Slopes for Cuttings and Embankments.*

In rock cuttings, many instances may be adduced of
the sides of excavations differing very slightly from
the perpendicular, while the corresponding embank-
ment may have slopes of about ¥ horizontal to 1 verti-
cal. Excavations in chalk are commonly made (when
the chalk is solid) with slopes varying from 14 to 1 to }
to 1, the slope being increased when the material is
loose. Embankments in chalk may have slopes fromn
1to 1 to 14 to 1. Excavationsin gravel will stand some-
times at a slope of 14 to 1, but more frequently at1 to 1.
Excavations and embankments in strong sand will
stand at inclinations rather greater than in gravel.
Embankments of gravel, if good, will stand well at 14
or 14 to 1.

Very few clayscan be trusted, either in excavation or
embankiment, at a less slope than 2 to 1. Both quick-
sand and peat require the aid of draining before exca-
vation is practicable, and the great quantity of earth
which they invariably swallow up renders the forma-
tion of an embankment upon either a work of great
difficulty, unless the surface to be covered is previously
prepared by means of fascines or hurdles to support the
superincumbeni mass. In materials of a rigid and un-
yielding character (such as rock and chalk), the practi-
cal limit to the depth of a cutting, or to the height of
an embankment, goes far beyond that point at which
a tunnel or viaduct would be more economical. In
such materials, too, it does not become necessary to
augment the inclination of the slopes with an increased
height of embankment or depth of cutting, a step
which is essential in soils of a yielding character, and
becomes more necessary in proportion as the rigidity
diminighes.

In yielding soils there is a limit of safety in the height
of embankments and the depth of cuttings. Thereason
of this is obvious; the rigidity of an unyielding soil
will admit of mass lying upon mass, like a wall, until
the height becomnesso great as to crush the base by the
superincumbent weight; while a yielding soil has not suf-
ficient tenacity to support its own weight to any great
height, but sinks down bodily and spreads out at the
sides. Gravel or sand will not, in general, permit with
perfect safety a cutting of much above 70 feet to 80 feet
in depth, or an embankment much exceeding 50 feet or
60 feet in height ; and in clay the limits of safety are
far more contracted. In some cases an embankment
may be carried to a much greater height than it other-
wise could, by forming it in several lifts above each
other, and thereby allowing time for the weight to set-
tle gradually, and to distribute itself equally over the
base. The spreading of the foot of the embankment
may be frequently prevented by cutting steps in a por-
tion of the subsoil, and punning up a footing of some
more rigid soil, in the form of a revetment. The con-
sideration of the variable law which regulates the
slopes required in yielding materials according to the
depth of the cutting or the height of an embankment
(increased height or depth requiring increased inclina-
tion of slopes) may, perhaps, fairly lead to the conclu-
sion that where the height or depth is considerable the
inclination of the slopes should not be in a regular,

straight line, but rather in a curve, so as to have the|.

greatest inclination at the bottom, where there is the
greatest pressure, and the least at the top. This sys-
tein would approach nearest to the analogy of nature,
where rigid angular lines are found only in the unyield-
ing rocky crags, while all the slopes of the more yield-
ing soils are undulating.
_———tr——
Fire from Nitric Acid.

There was recently a prosecution before one of the
Prussian courts of the agent (one Lack) of a banking
house in Berlin, for jeopardy caused to a train of rail-
road cars. The main question was whether fuming
nitric acid could, under the circumstances, occasion
spontaneous ignition—which, after hearing the sworn
testimony of the court’s expert chemist, Dr. Jeserich,
was decided in the affirmative. The agent had sent
ten kilos (22 1b.) of fuming nitric acid from Berlin, in-
tended for some point in Bavaria, per railroad. The
acid was contained in a strong stone jar, tightly
closed by a stone stopper and cement. The whole was
packed in straw within a wooden case. Since such
caustic and dangerous liquids would not be trans-
ported by railroad as express freight, the contents of
the box were represented to be clothing, and by this
means the concealed acid was sent by a passenger train.
During the journey, and when near the station Butter-
feld, the car containing the express freight was discov-
eved to be on fire.

Before the flames had made serious progress, the car
was uncoupled and switched off on a side track, and
the fire extinguished with comparatively slight dam-
age, and no person was injured. Examination showed
that the jar had leaked, and the acid had come in con-
tact with a roll of woolen cloth, whereby the latter
was set on fire. Dr. Jeserich gave it as his opinion
that all woolen goods, and all hair of animals, horn,
ete., have the property of igniting spontaneously when
coming in contact with fuming nitric acid ; and he

* Sir C. H. Gregory, in London Architect.
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stated that all the new explosives, about which there

has been so much said and written lately, such as
roburite, melanite, ete., are due to the action of nitric
acid on hair and wool. Herr Lack, the agent who
made the misrepresentation about the acid, was con-
demned to two months’ imprisonment.—All. Vers.
Presse, Berlin.

A WATCH CAMERA,

Numerous ways have been invented to compress the
essentials of a photographic apparatus into a compact
space, that its true character may be concealed, but we
call to mind none more effective for this purpose than
the watch camera illustrated herewith, which comes to
usas an English invention, made by William J. Lan-
caster, of Birmingham, England.

A substantial watch case, presumably about the size
of the well-known American Waterbury watch, is pro-
vided with two hinged covers arranged to fly open in
the usnal way, one protecting the back and the other
the front of the camera. The bellows of the camera
may be made of rubber or in the form of a volute
spring having flanges on the back of each convolution
to make it light-tight when extended.

On the front is secured a suitable lens of the wide
angle type. Arranged on the interior of the bellows is
a cone-shaped spiral spring.. On releasing the catch of
the cover, the latter flies open, while the spring on the
interior of the bellows at the same time extends it for-
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IMPROVED WATCH CAMERA.

ward ready for use, as shown in Fig. 1. In the body
of the watch are two spring-hinged doors, which act as
shutters and are held closed by a small L shaped catch
formed on the end of a short pin, which is operated by
the fingers on the outside edge of the watch. The
sensitive plate is held in a rectangular pocket just back
of the shutter doors, by pivoted buttons, and is pro-
tected from light by the back cover. The plate is in-
serted and removed in a non-actinic light.

In operating the camera, supposing it to be filled and
closed, as shown in Fig. 2, we sinply hold the watch in
a vertical plane with the front cover side toward the
object and release the catch, which allows the bellows
behind the cover to extend. When ready to capture
the picture, the shutter catch is released, allowing
the shutter doors, by means of a peculiar mechanism,
to instantaneously open and close and thus make the
exposure. By carrying a small thick cloth bag not
much larger than a boy’s marble bag, closed at the
mouth by an elastic, it is possible to remove the ex-
posed plate from the camera in daylight and insert a
fresh one. After exposure the plate isdeveloped in the
usual way. It will be seen that only one picture can
be made at a time, and some device for changing the
plates is necessary to make the apparatus of value.
The inventor states that the same principle of con-
struction is applicable to other peculiar novel forms,
such as cigarette cases, match boxes, purses, lockets,
and charms.

By means of other special attachments, we see no
reason why a genuine timepiece may not be combined
with the photographic watch in such a way that a race
horse can be instantly photographed at the same mo-

ment the stop movement of the watch is manipulated.

Thus the time and picture of the horse can be recorded
at the same instant. Cannot some ingenious American
inventor perfect this idea ?
—_————t—r———
Vaporizing Sulphur for Red Spider.

The vaporizing of sulphur for the destruction of red
spider is largely practiced by one of the leading grape
growers in the following manner for market. The
pipes are thickly covered with pure sulphur, and are
then heated to their highest possible capacity, the fires
being hard driven all night. The house becomes so
charged with sulphurous fumes that the attendant
cannotremain in it for any length of time. This is re-
peated for three or four nights in succession. I may
mention that this remedy is only employed when the

spider attacks with such persistency that a jet of water"
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thrown violently from the hose on the foliage has not
the desired effect. The grower in question affirms that
no harm ever comes of such a lavish use of sulphur,
and I know that his houses of Alicantes are second to
none in the country. This was confirmed by the at-
tendant, who informed me that he has used in one sea-
son thirty-two pounds of sulphur for a house one
hundred feet long. It is worthy of note that this in-
dividual is a grape grower by birth.” He comes of a
family which comprises seven well-known market
growers. His father was one of the cleverest grape
growers around London. So that wehave the guarantee
that this strong sulphur remedy is the result of careful
observation extending probably over nearly half a
century. Many of the operations of our best market
growers are of a hole-and-corner description. Prac-
ticed by one or two individuals, they are jealously
guarded, and it is only now and then that aray of light
islet in on them- The method of destroying red spider
with sulphurous fumes lies in a nutshell. It is simply
accurately gauging the amount of it that will be de-
structive to the insect while doing no harm to the vines.
This knowledge will not be acquired by leaps. 1t is
only to be done by a series of experiments, gradually
increasing the amount of sulphur until the spider is
killed. If this point is reached and no damage isdone,
the destruction of red spider becomes a very easy mat-
ter. Syringing with clean water for the destruction of
red spider when once it has got firm hold is almost use-
less. But well washing the foliage in combination with
plenty of root moisture and good food is a fine deter-
rent. I see this in the case of two small Alicante vines
that were planted in a house containing Hamburgs,
which, owing to scarcity of water, the roots being in-
side, are badly attacked. The two vines in question
became infested, but wishing them to get established
I kept them well watered, and syringed thoroughly the
under sides of the leaves twice a day. I cured these
vines, and now there is no spider on them, although
they are growing side by side with infested ones.—J. C.
B., in the Garden.

e i e
An Ingenious Expedient.

The American Analyst gives the following ingenious
plan for extinguishing a fire in a mine. The Calumet
and Hecla copper mine in the upper peninsula of Mich-
igan is the most extensive mine in the world. Several
weeks ago the timbers which support the pumps and
‘‘man engines,” which are very extensive, caught fire
on the 1,600 foot level, The entrances to the mine wera
hermetically sealed, and it was thought the fire could
be extinguished by steam, which was poured into theg
level in great quantities through a four inch iron pipe
extending five hundred feet into the mine. Prof. Alex-
ander Agassiz, of Boston, president of the mining coin-
pany, arrived on the scene a few days after the fire
broke out. He conceived the idea of flooding the mine
with carbonic acid gas. Chemicals were procured and
the gaswas manufactured in great quantitiesand forced
into the mine by heavy pressure fromm the engines.
The plan was entirely successful, and when the wine
was opened a few days later, not a trace of fire re.
mained. An engine was set to work pumping out the
gas and another to forcing in fresh air, and it is ex-
pected that the air will be such as to permit work
to be speedily resumed.

What a Patent Should Mean,

A correspondent expresses his views as follows: If
a patent means anything, it should mean that after the
applicant has in good faith paid the U. 8. government
the required sum for a patent, the supreme court
of the nation, after due examination of all former
patents, binds itself for a specified number of years to
absolutely defend the inventor against all claima
whatsoever of infringement upon former inventions or
attempts at infringement upon his invention.

Yet, alas! such is not the case. And hence, thousands
of useful inventions sink back into oblivion, through
dread of expensive litigation after the expense of a
patent.

The government is the proper authority to pass final
decision, and, as it can bear the expense millions of
times easier than the average individual, ought by all
means to do so, that a patent once granted may, like a
perfect warrantee deed, be absolute. If necessary, let
the investigation fee be raised to $256 or $30, and the
full cost of a sure patent to $100, and it certainly will
be far better all around in the end. Inasmuch as a
patent is not absolute, it is a sham, ay, base fraud.

S. L.

—  ——etr——
A Good Idea.

A writer in the New York 7r¢bune recommends the
appointment of an expertin all banks, who will be
capable of taking the place and doing the work of any
man in the concern, from the presiderit down. He is
to be empowered to say to the president or cashier, *‘ 1
will go over your assets to-day,” or send the teller or
other employe on a short vacation at any time, while
he takes his place. By this plan no one would dare
abstract a dollar from the bank, as he could not tell at
what moment the expert would examine his books and
discover the shortage.
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The Defense of New York Harbor—A New Torpedo.
To the Editor of the Scientific American :

I have several times observed articles. and communi-
cations in the SCIENTIFIC AMERICAN on the subject of
the defense of New York harbor. The substance of
what follows was addressed by me some s8ix weeks since
to the editor of a leading journal in a neighboring
colony, but ne notice has yet been taken of it. Per-
haps the mechanical genius for which America is so
famed may see something in the idea, and give it prac-
tical effect.

It has often occurred to me that a much more effec-
tive description of torpedo remains to beinvented than
any yet constructed, and that by applying the rocket
principle of propulsion to a suitably shaped case or
hull, to be driven on or beneath the surface of the
water, the great object of attaining a high rate of speed
for a long distance might be gained, while the torpedo
might be rendered dirigible, so long as its course re-
mained visible, by means of electric wires, which would
be unreeled from the hull as it advanced, and by which
its connection with the shore or ship from which it was
launched would be maintained, so that a properly bal-
anced steering apparatus could be instantaneously ope-
rated. A 32 pound war rocket has a range of upward
of two miles, which is far greater than the run of any
torpedo yet invented. And when we consider the enor-
mous power which must be required to drive such a
weight through the air, and overcome the attraction of
gravitation for such a distance, it is evident that if the
wmissile were supported on the surface of the water, the
same power would suffice toimpel it for a vastly greater
distance, or would drive a much greater weight for the
same distance, though with diminished velocity. If
we place a heavy spar, which will just float, in the
water and give it an impulse, it will advance for a con-
siderable distance, while all the force that we could
exert would not enable us to project it into the air or
to push it along if resting on the ground.

The Whitehead or fish torpedo is limited in size and
range. Its charge of damp gun cotton is about 70 1b.,
and the distance it can run is only some 600 yards. For
this short range its speed is comparatively high, having
been known to reach the rate of 26 knots an hour. But
it has numerous drawbacks. Its mechanism is compli-
cated, costly, and easily deranged. Itmustbe charged
with compressed air by an independent engine. The
requisite pressure on its receiver reaches the enormous
degree of from 1,000 to 1,200 1b. to the inch to give it
only the short run previously spoken of. It is not
dirigible, and frequently misses its mark in experi-
mental trials, while its efficiency i actual warfare
remains to be proved. Owing to the shortness of its
range, it requires the aid of a very fast steam launch to
bring it within striking distance of its object, while
such launch in its approach and retreat has to run the
chance of being riddled with the hail of iron which may
be discharged against it by the rapid-firing guns with
which men-of-war all over the world are now being
provided. Even if the torpedo goes straight, for its ob-
ject, it may be stopped in its career by a netting, which
(owing to its small size and want of sufficient momen-
tum) it cannot penetrate ; or, if it shouldreach the side
of an ironclad and explode, its comparatively small
charge might do very little damage, as recent experi-
ments have shown.

On the other hand, a rocket torpedo might be con-
structed of any size desired, with a range of several
wiles and a speed of fifty miles an hour, or even more.
The operator charged with its direction could be sta-
tioned at an elevation, so as to observe its course, and
instantly change it when necessary. It could carry an
explosive charge of any weight desired, sufficient to sink
the most powerful ironclad yet built, even if exploded
at the distance from her at which her netting might be
suspended. But no netting that could be carried would
be likely to resist the impact of a body weighing seve-
ral tons, armed with a powerful steel head, and moving
with a velocity of fifty or sixty miles an hour.

The Brennan torpedo possesses certain advantages
over the Whitehead in having a longer run and being
dirigible, while it may be constructed of such a size as
to carry a very large explosive charge ; but it has its
drawbacks. It requires a powerful engine on land or
on shipboard to haul in the wires which set in motion
its propelling machinery ; and its speed is very limited,
being far less than that of the Whitehead torpedo. Its
use is thus necessarily confined to cases where a wind-
ing engine can be placed on the spot from which it is
started. The rocket torpedo would be free from such im-
pediments to its general employment. It would be en-
tirely self-contained. It would require no swift torpédo
launch to rush with it into dangerous proximity to the
large machine guns or rapid-firing weapons of an iron-
clad. It would not need any independent engine or
any complicated mechanism within itself for propul-
sion. I would be propelled by the simple discharge of
the immense volume of gas generated by the combustion
of the rocket composition, acting on therecoil or reaction
principle. It would be always ready for aetion. - It
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could be conveyed by vehicle or boat to its position,
and there operated by the single individual managing
the electric steering apparatus, without any apprecia-
ble danger from exposure. Such a weapon, it seems to
me, would be particularly suitable for the protection of
ports, harbors, and seaside towns all the world over,
and wight, to a large extent, supersede the construction
of gigantic cannons and huge fortifications, and the
vast expense of erecting these and maintaining garri-
sons. ‘WILLIAM RITCHIE.

Launceston, Tasmania, August 29, 1887.

_————r—
Petroleum in IXtaly.
To the Editor of the Scientific American : .

On a visit I lately made to one of our most, important
watering places, called Salsomaggiore, a village at the
foot of the Apennines, six miles east of Borgo San
Domino, arailroad station on the main line to Brindisi,
about fifty miles from my residence (Bologna), I in-
spected some artesian wells bored for petroleum under
the management of Engineer Chls. Ribighini, who was
many years in the American oil regions. The first at-
tempt in Italy to find petroleum was made in 1864, by
this same gentleman; but it failed for want of experi-
ence in the business. )

Successively, in 1872, 78, 74, and '76, new attempts
were made by other Italian engineers.
owing to want of experience in the business, as well as
for want of sufficient means.

The attempt made in 1864 was in Tocco Causaria,
Province of Chieti, South Italy. The oil there seemed
rather a bitumen of asphaltic nature. Gravity, 900° to
920°.

Other attempts were made in Central Italy, chiefly
in the Provinces of Parma and Piacenza, at Ozzano,
Miano, Langhirano, Montechino, and Veleja, where the
oil is of superior quality, much like best Pennsylvania
crude oil, 810° to 830° gravity.

In 1880 a French company took up Toceco Casauria
and Rivazzano in Lombardy again, and three wells
were bored in the former place by regular American
systems and laborers. Oil was found in one of them,
which ever since continues producing a small, but still
paying, quantity of the same asphaltic oil.

‘Work, however, was suspended for want of money:
At Rivazzano, four wells were bored, all down to 1,000
feet, but were suspended for want of the requisite tub-
ings and other machinery to finish them. The indica-
tions of oil, however, seem to have been promising.

Here at Salsomaggiore, drilling was started in March,
1884, and five wells have been finished at various
depths, from 500 to 2,200 feet. All of them showed oil,
and two are still producing petroleum in paying quan-
tities, though now reduced to two or three barrels a
day.

A French company again started works here this
year in May, also with Mr. Ribighini as consulting en-
gineer.

One well is down 1,000 feet, with good oil indications,
and another, started two weeks ago, is down 200 feet
already.

Nothing can be more Americanly organized than
these wells. Machinery, boilers, and engines are from
Farrar & Trefts, of Buffalo, N. Y. Casings and pump
tubings all American. The tools and rig have been
perfectly imitated, in Italy, from American patterns.

The workmen are all Italians under an American
foreman, who speaks highly of their skill and activity.

Whatever may be the suecess of this French com-
pany, I do not think the Italian petroleum wells will
ever affect the American oil trade materially, for the
following reasons:

1. The production of the wells, so far at least, seems
small. Twenty barrels a day was the best of the five
wells, which soon fell to two or three barrels, and so
remains.

2. Cost of drilling is comparatively large, as they re-
quire to go down 1,500 to 1,600 feet, where oil seems
most abundant. )

The ground is loose, and requires much time and
many columns of artesian tubes to keep it from caving
in.

The cost, as far asI could understand, of oneof these
wells is from $4,000 to $6,000, exclusive of machinery,
rigs, tubings, and tools.

3. The greatest drawback of all is the- difficulty of
finding sufficient capital for such speculations in Italy.

Italians are, as a rule, very skeptical as to any min-
ing business, especially oil operations, aid Europeans
in general are more or less of the same disposition.

Consequently, want of capital will always be the great’

impediment.

Could capital be procured, the advantages would be:

1. That it is now proved that the oil exists in Italy
in paying quantities and over an immensely extended
area, traces of it being found all along the last spurs of
the Apennines, beginning at Genoa, Voghera, Piacenza,
Parma, Modena, Bologna, and all the way down to
Sicily, on Adriatic as well as on Mediterranean side.

2.- The wells lately drilled have lasted a long time.
The first, struck in July, 1884, is still in action, produc-
ing, as 1 stated, three barrels a day. The gas seems to
be just the saunie to-day ae when first struck, and is
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used in the village for lighting hotels and other estab-
lishments. Also in many houses for cooking.

8. The cost of running them is nominal, as they eject
every one of them a large quantity of salt water with
a little oil gas, and consequently only require a man to
gather and barrel the oil.

In this way everything can be removed, and a single
rig and set of machinery can be used, over and over
again, to bore many wells. Laborers cost two to three
francs a day.

4. And greatest advantage is the duty on foreign oil,
so high that duty-free Amrerican refined oil sells at
twenty francs for 100 kilos. Whereas, duty paid, it is
sold for 67 to 68 francs.

Italian petroleum is free of tax, and will probably
remain so many years.

In conclusion, I have no doubt that American capital-
and American enterprise, alone, could make this Italian
petroleum business an important and paying one.

As it is, and as it will be, in European hands, no ap-
prehension need be felt of its ever becoming danger-
ous to the American oil trade with Italy.

CARLO GARDINI, U. 8. Consular Agent.

Bologna, September 5, 1887.

‘The Manufacture of Cachets and Wafers,

The recent death of Limousin, the inventor of the
wafer capsules (cachets, capsule amylace), suggests
the idea of again drawing attemtion to the utility of
this form of medication.

While it would be an unprofitable undertaking for
every dispensing pharmacist to undertake the prepara-
tion of his own wafers, it is believed that a profitable
business could be carried on by at least one, or perhaps
even more, manufacturers in each country. To acertain
extent, the choice of this form of medication depends
somewhat upon the rate with which its existence or
availability is kept before the memory of the prescriber.
It only needs a slight impetus, from time to time, to
cause a preference in favor of the wafer capsule over
some other forms of medication, although it is by no
means intended to assert that this is in all cases the
best form. We believe, however, that it is, for instance,
preferable to gelatin capsules, in the case of quinine.

Formerly, the wafer capsules were pressed from the
large square wafers (for which Nuremberg -has long
been celebrated). At the present time, however, they
are baked specially. The cost of fitting up a factory is
very small, and’ the arrangements required are simple,
requiring but, little room and only cheap labor. The
most expensive item of the whole is the forms. These
are made of two hinged pieces, the material being
either steel or brass. One of the plates contains the
concave, the other the convex pattern of the wafers.

These forms rest upon one or more specially con-
structed ovens heated either by gas or wood ‘charcoal.
As soon as the opened forms, resting on the hot oven,
have acquired the proper temperature, which is easily
recognized by allowing a drop of water to fall upon
them, a certain quantity of a mass prepared from wheat
starch is spread upon one of the plates and the other
plate gradually folded over it. The latter, through its
own weight, expands the mass so that it forms a per-
fectly uniform layer. The excess of the mass, which is
squeezed out at the side, is simply scratched off. The
forms are then opened, and the completely baked sheet
taken out. This sheet contains as many half wafer
capsules as there are patterns. When freshly taken
from the form, these sheets are very brittle, but after
being laid aside a few days, they absorb enough moist-
ure from the air to permit being cut or trimmed. The
next operation then is the cutting or punching out of
the round wafers. For this purpose there are used
either simply punches or punching machines worked
by treadles, by means of which each separate wafer is
cut out. These are then counted and put up in pack-
ages. A well trained girl is able to bake, in one day,
20,000 such wafers, and it requires the service of only
two girls to punch these.

The mass of which the wafers are composed consists
of the purest wheat starch, mixed with water. The
best fuel is either gas or wood charcoal. ‘There being
only a few requisites, it will be easy to calculate the
cost of a day’s turnout.

The whole art and mystery of the manufacture cen-
ters in the forms, which must be absolutely true and
perfect. If the forms are not exactly true, the wafers
will be uneven. The least defect of the forms will be
prominently visible upon:the product.

The preparation of fiat wafers, such as are used for
making sealing wafers, sacramental wafers, wafer bot-
toms for ginger cake, etc., is much more simple than
that of the medicinal wafers. The former are baked in
similar metallic forms, which are, however, entirely
smooth inside. The thickness of the wafers depends,
of course, upon the distance intervening between the
plates when they are closed. —Amer. Druggést.

—_— e ——

FroM twenty-five to forty car loads of grapes and
pears have each week for some time been leaving
California for the East. Chicago is the best market
for California fruit, and Denver ranks next.
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Impending Change in Street Car Propulsion,

In his recent remarks before the American Institute
of Electrical. Engineers, Mr. Anthony Reckenzaun
said :

With regard to the general application of electricity
to street car propulsion, there is a very great future in
store for us, and the time is very near when horses on
street cars will be entirely abandoned. We have, I
might say, almost passed the experimental stage, and

AN

N
4

ZZZ2Z

LR L]
gL

222222
24

747
777

XZZ,

we are now entering the more profitable stage of man-
ufacturing and supplying street railways with electric
motors. The advantages in electric motors are not
only economy, but cleanliness and great saving of space
at the depots and great saving of space in the streets.
If you take crowded streets like Broadway, New York,
and many other thoroughfares where every square inch
of space in the street, you might say, is of value, and
do away with horses, you save in length about twelve
feet, and in width, of course, the width of the track.
Now, it would seem ridiculous for .me to make such a
remark, but if there are hundreds of cars running in a
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crowded street, it makes many thousand square feet of
space saved, and in that space other vehicles can pass.
Another great advantage in electrical propulsion will
be (apart from economy, which is certain to be a re-
sult) that we shall be able to travel at a greater speed.
Horses cannot pull a car at a greater speed than
six miles an hour. The average speed of all the
horse cars in America and Europeis five miles an hour,
including stoppages. Now, if we can travel at the rate

IMPROVED TRIPLE EXPANSION ENGINES.

of eight or ten miles an hour, a gréat deal of time will
be saved, and passengers will avail themselves more of
the new mode of traction. They will save a great deal
of time. The traffic is constantly increasing. I have
heard recently that the street car traffic of New York
alone has increased in the last ten years fifty per cent.
If it increases in the next ten years another fifty per
cent, it would be impossible to cope with the traffic at
all if we employ horses. The elevated railroads, it ap-

pears, are doing a large amount of business, almost as
much as they are capable of doing, and the only loop-
hole, it seems to me, out of the difficulty is either by
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building underground railroads or by propelling the
street cars at a greater speed, so that the same number
of cars will carry double the number of passengers in
the same time.

ENGINES OF THE DOGALI
The Dogali is a new and powerful war ship con-
structed for the Italian government by Sir William
Armstrong, Mitchell & Co., Newcastle on-Tyne. We

give a sectional elevation and. perspective views of the:
engines as they stood in the erecting shop, for which
we are indebted to the Engineer.

This vessel ig the first war ship fitted with triple ex-
pansion engines. They were made by Messrs. R. &
W. Hawthorn, Leslie & Co., of Newcastle-on-Tyne,
and are of the twin screw horizontal type. Each set of
main engines has three cylinders, 30 in., 45 in., and 73
in. diameter, with a stroke of 2 ft. 9in. The piston
valves are worked on Marshall’s system, which adnits
of a very large range of expansion being adopted, and
gives as equable-a distribution of steain when working
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earth in the middle is all blue.

at low speeds as when working at full power.
propellers are three-bladed. The whole of the engine
pumps are driven by separate independent engines.
The condensers are of brass. Steam is supplied from
four boilers, each having six furnaces, capable of being
worked either with natural or with forced draught.
The air for the forced draught is supplied by eight
fans, each driven by a separate Brotherhood engine.
The whole of the auxiliary engines may be made to ex-
haust either into the main condensers, auxiliary con-
denser, or into the atmosphere. The engines are
situated in two separate water-tight engine rooms, the
communication between which may be closed at any
time by water-tight doors moving horizontally, worked
from the deck. The boilers also are placed in two
water-tight stokeholes. This subdivision of the vessel,
and the fact that the whole of the auxiliary engines,
as well as the main engines, are in duplicate, renders
the chances of a complete breakdown very remote.
During the trial the engines worked well, running at a
speed of 155 revolutions per minute, and developing a
power of over 7,600 horses, the vessel attaining a speed
of 19°66 knots per hour.
—  —e,r—
Refining of Fuller’s Earth,

Until about three years ago the valley which lies be-
tween the village of Combe Down and Midford Castle,
near Bath, England, was one of the most peaceful and
secluded spots to be found in the whole of England.

This effect is, I be-
lieve, produced by its greater or lesser proximity to the
surface strata in each case. Although the color of the
earth varies in this way, the chemical composition of
the two kinds is precisely the samne, and opinions differ
as to which is the best. It would appear, however,
that the consumers have their own ideas on the sub-
ject, those who use blue earth refusing with scorn any-
thing to do with the yellow variety, while the pur-
chasers of the latter are equally decided in their con-
demnation of the blue. The question, however, is as
unimportant to society at large as was the famous con-
test between the blues and the buffs which, in days
gone by, distracted the independent electors of the
borough of Eatanswill, so we will pass on to consider
the way in which the earth (of whatever color) is pre-
pared for the market.

The method of Mr. Dames, which is used at the Mid-
ford works, consists of a new and beautifully simple
way of separating the pure fuller’s earth from all ex-
traneous matters, such as shells, stones, gravel, and in-
soluble line. When this has been done, the earth only
requires to be thoroughly dried and is then ready for
sale. The latter part of the operation is no novelty,
but Mr. Dames’ plan is the only one by which the sep-
aration can be effectually accomplished and the com-
modity produced in a perfectly pure condition.

The advantage of this to the consumer is, of course,
imiense, since, when he buys the imperfectly cleaned

matters, however—gravel and stones-and such like—
soon sink to the bottom by their own weight, and a
great deal of the purification is thus speedily accom-
plished.

The pea-soupy-looking fluid, containing still a cer-
tain amount of extraneous matter, is then allowed to
run into a long earthenware drain, laid underground,
which carries it straight down to the works, nearly a
mile away. When it emerges at the other end, it is
caught in along shallow trough, called a ‘‘ maggie.”
As it slowly flows along this trough all the particles of
dirt and sand, which keep sinking to the bottom, are
caught and detained by a series of little wooden steps
placed across the bottom, which rise only a short way
up into the liquid. It is, in fact, a kind of inverted
process of skimming. By this means, when it reaches
the end of the ‘‘ maggie,” the fuller’s earth is in a per-
fectly pure condition, and only requires to have the
water dried out of it. In order to do this it is first run
into enormous tanks, of which there are four at the
works, the largest capable of holding sonewhere about
1,000 tons. Here it is allowed to stand until the
gradual settlement of the suspended earth allows the
water to rise to the top. The tank is provided with a
kind of sluice gate and a board with perpendicular row
of holes, about two inches in diameter, stopped by
wooden pegs, so that when the sediment has sunk
below any one of these holes, the peg can be knocked
out and the surface water allowed to drain off, in a
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Along the slope of the hill at the upper end lay rich and
fretile gardens, whoserows of luxuriant fruittrees seem-
ed to melt alinost imperceptibly into the woods that
clothed the greater partof the northside. The opposite
hill was mostly pasture land, but, toward the lower end
of the valley, it also was covered with a thick hanging
wood, out of which peeped the quaint little spire of the
keeper’s lodge, and, higher up, the peculiar trefoil-
shaped tower of the castle itself. None of the land
being under cultivation, and the valley not being on
the road to anywhere in particular, there was neither
traffic nor labor to disturb its quiet, and the wild birds
and animals were left in peace throughout the greater
part of the year, until, with the fall of the leaf, came
gun and beaters to startle themn rudely out of their
fancied security. The valley is still, to outward ap-
pearance, much the same as ever, but its privacy and
seclusion have been invaded; large excavations have
taken place on the brow of the further hill, and a snort-
ing steam engine at the bottom of the hollow gives evi-
dence, by its unromantic presence, of the pitiless
march of progress and the universal struggle for ex-
istence.

It was in 1883 that, a large deposit of fuller’s earth
having been discovered near the summit of the hill in
question, a company was formed for the purpose of
working it.

Fuller’s earth is found in considerable quantities in
many places in the neighborhood of Bath—such as
Lansdown, Combe Down, Wellow, and Midford—and
in these places it has the same geological characteris-
tics, that is to say, it crops out, in all cases, about 80
feet below the brow of the hill, and runs in a horizon-
tal seam about four feet deep right across to the op-
posite side, where it again comes to the surface. The
outer portion of this seamn, for about 100 feet into the
ground on either side, is of a yellow color, while the

article, he is not only apt to find that the cloth to which
it is applied is damaged by the presence of foreign
bodies, but he is also paying a higher price for the car-
riage of gravel and dirt, which cannot be looked upon
as an advantageous speculation.

The works at Midford are built close to the Somer-
set coal canal, at the lower extremity of the valley of
which I have been speaking. The deposit of earth
being at the top of the hill, and at a considerable dis-
tance up the valley, a system of conveyance had to be
organized by which the raw material could be brought
in the cheapest manner to the tanks and receptacles
prepared for it. Advantage is taken of a small stream
of water which runs at the base of the hill to carry it
down to the works without any expense, and at the
same time to prepare it, to a great extent, before it
reaches them. It is done in this way. From the spot
where the raw earth is dug out of the hill side a double
line of rails is laid to the bottom of the valley—a very
steep incline. The earth is run down these rails in
trucks, which travel by their own weight, each full one,
as it descends, drawing up an empty one on the other
line, the rope passing round a drum at the top. When
the truck load reaches the bottom of the hill, it is put
into a ‘“ pug mill” and ground up, with about three
times its own bulk of water.  This ‘“pug mill” is
worked by the steam engine to which allusion has been
made, and consists, essentially, of a large circular vat
or tank round which two heavy rollers are constantly
traveling, so as to thoroughly crush, disintegrate, and,

generally speaking, churn up the mixture of earth and |-

water.

‘When the churning is completed, the compound,
technically known as ‘‘slurry,” is turned into a series
of little tanks, or *‘ catch pits,” close to the engine. All
the pure fuller’s earth is now in a state of suspension,
being but little heavier than the water. The coarser
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perfectly pure and drinkable state and very soft. Then,
as it still gradually settles, another peg is removed, and
soon. At last it will sink no lower, the last peg hole
has done its work, and a damp mass remains at the
bottom. To bring it to this condition generally re-
quires about thirty days.

It will not dry any more by itself now, so means have
to be taken to get rid of the rest of the moisture. The
first step in this process is to put it into an enormous
tank, under cover, like a huge swimming bath, 160 feet
long, with a floor made of porous tiles. Underneath
this floor are nine wide flues, running from a furnace
at one end of the drying tank to a tall chimney which
stands at some distance from the other end; the top of
this chimney is quite 300 feet from the furnace. Now,
when a roaring fire is kept up in the latter place, which
is fifteen feet in width and eight in depth and has three
fire doors, a tremendous draught is, of course, created
between the fire and the chimney. This draught, to-
gether with the rarefaction of the air by heat, has a
tendency to produce a vacuum in the long flues that
run underneath the half dry *slurry ” in the tank, and
so strong is the tendency that the water remaining in
it is drawn down into the flue, in the shape of steam,
through the earth and porous floor, and is expelled in
a cloud at the top of the tall chimney. The drying
shed looked like a great caldron of boiling mud, the
surface heaving and quivering, and covered with bub-
bles which rose in every direction and burst in little
jects of steam.

Fuller’s earth is used principally for scouring and
*fulling” cloth, because it has the property of readily
absorbing all oil and greasy substances. Besides its
utility in the cloth manufactory, it is largely used for
refining oil, and is also employed in dressing wounds,
while of its soothing qualities when applied to the skin
more will shortly be heard.—Bladud.



The Art of Flavoring.

Preparatory to giving recipes for cordials or liqueurs,
it would be well to record some sort of protest against
the use of certain artificial chemical flavorings, which
are sold under the name of essences as often as not, with-
out being anything like so harmless or fo pure. In
the report of the juries to the great exhibition of 1851,
we find the following remarks, that are sufficiently in-
teresting to be quoted at length : * Several of the per-
fumes, or rather essences, exhibited are of a particular
interest, and deserve our especial notice. We allude
to a series of artificial organic compounds possessing
qualities which permit of their substitution for natural
volatile oils and essences. Most of them are substances
belonging to the group of compound ethers.

“The fruity odor of these bodies has beenJong known,
but they do not appear to have been used in flavoring
until the chemist had shown that many of the oils of
vegetable origin resemble in their composition the
above mentioned products of the laboratory. For
some years past a scent called wintergreen oil has
been extensively used in perfumery. It is obtained
from an ericaceous plant, the Gaultheria procumbeus,
and is imported from New Jersey in America, where it
is obtained in considerable quaantities. @ Chemical
analysis of this oil has yielded the interesting result
that it is a true compound ether, consisting of sali-
cylic acid and pyroxylic spirit, which may be formed
by a combination of its proximate constituents, so as
to possess all the characters of the natural substance.
This observation was not lost upon commercial enter-
prise, and several of the numerous ethers prepared by
the chemist were soon discovered to possess the odor
of certain fruits in so marked a degree that it was diffi-
cult not to conclude that the fruits in question owed
their smell to these ethers.”

This would appear to convey an argument in favor
of these artificial essences; but, although it may be
urged that the compounds are almost exactly like the
fruit essences, yet that ‘‘almost” may suffice to make
the difference necessary for their condemnation, and
render them deleterious, if not actually poisons. It
must not be supposed,however, that weare condemning
artificial essences wholesale, for there are many sent
into the market by trustworthy chemiststhatare not
only quite harmless, but positively superior in their
delicacy to anything that could be produced from the
actual fruit.

There are several artificial essences of this kind.
Neither the time nor the quantity of material at the
command of the reporters permitted them to examine
all these products. They were, therefore, obliged to
confine themselves to a notice of the following :

Pear oil is a spirituous solution of acetate of oxide of
amyl. The latter may be obtained with facility and
to any amount by distilling equal parts of concentrated
sulphuric acid and fusel oil (the oily residue obtained
by the rectification of potato or grain spirit) with two
parts of acetate of potash.

It is remarkable that the ether itself does not possess
a very pleasant odor, and that its striking resemblance
to that of pear does not become apparent until pro-
perly diluted with spirit. Artificial pear oil is now
prepared in large quantities in England. It is chiefly
employed in the manufacture of the lozenges called
pear drops, of which the exhibition presents some
specimens, so that the flavor in its applied state may
be tested side by side with the perfume.

Apple oil consists mainly of valerianate of oxide of
amyl. Itisobtained as a secondary product in the
preparation of valerianic acid, by the distillation of
fusel oil with bichromate of potash and sulphuric acid.
The distillate has to be shaken up with a dilute pot-
ash solution in order to remove the valerianic acid,
when the ether floats on the top, and may be removed
with a pipette.

Pineapple oil is contributed by most of the exhibi-
tors of artificial essences. The specimen analyzed was
found to consist almost exclusively of butyrate of oxide
of ethyl. It is easily obtained by boiling butyric acid
(obtained from sugar by fermentation with putrid
cheese) with strong spirit and a small quantity of con-
centrated sulphuric acid. It resembles the acetate of
oxide of amyl in not presenting the characteristic
agreeable fruity flavor in a pure state; it requires to
be considerably diluted before the odor appears. The
oil is largely manufactured in England, and is em-
ployed in the preparation of a beverage called ‘‘ pine-
apple ale.”

The process commonly used for its preparation does
not yield perfectly pure butyric ether. It consistsin
saponifying fresh butter with potash. The soap that
formns is separated from the liquor, dissolved in strong
alecohol, and distilled with concentrated sulphuric acid.
This yields a mixture of butyric ether and various
other ethers, but the liquid obtained is perfectly
adapted for the purpose’of flavoring.

Cognac Oil and Grape 0Oil. —Specimmens of these oils,
especially of the former, are contributed by English,
French, and German manufacturers. They seemn to be
often employed with the view of giving ordinary va-
rieties of brandy the prized flavor of genuine cognac.
Unfortunately, the samples exhibited are too small to
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permit of a careful analysis. A few superficial exam-
inations proved undoubtedly that they are compounds
of fusel oildissolved in a large quantity of alcohol ; and
it is curious that a substance which is most carefully
eliminated from brandy on account of its offensive
flavor should be introduced in another form and in
minute quantities in order to render the same bever-
age aromadtiec.

Artificial Oil of Bitter Almonds.—As early as 1834,
Professor Mitscherbich, of Berlin, pointed out a pecu-
liar liquid formed by the action of fuming nitric acid
upon benzole, and possessing the odor of natural
oil of bitter almonds in a high degree. It was called
nitro-benzide or nitro-benzole.

Dr. Hassall says in his ‘‘Food : Its Adulteration”:
‘“ Another essence extensively used for flavoring sweet-
meats and confectionery is ratifia, essential oil of
almonds, essence of peach kernels, or hydride of benzoyl.
It is obtained by distilling bitter alinond cake with
water, and it contains from six to twelve per cent of
prussic or hydroganic acid, but is most variable in its
strength. As small a quantity as twenty drops has
been known to occasion death.”

There is another compound of prussic acid, called

‘almond flavor.” Itcontainsabout one drachm of es-
sential oil to seven drachms of spirit, bul its strength
varies very much. Many fatal cases have resulted
from the use of this flavoring substance.

Professor Taylor, in his evidence before the Parlia-
mentary Committee on Adulteration, declared that the
presence of prussic acid in these almond flavorings
was not at all necessary to the power of their flavor,
and added, with much feeling, ‘‘ There is no excuse for
selling prussic acid in these compounds but laziness
and ignorance,” and we are fain to agree with him.

Raspberry flavoring for sugar confectionery is made
entirely of currant jelly and orris root; ‘ but,” adds
Dr. Hassall, ‘‘organic chemistry has in these days
reached such a pitch that the odor and flavor of almost
any fruit is capable of being imitated. We have re-
cently received samples of the following artificial fruit
essences : Essence of apples, pears, quince, pineapples,
raspberries, strawberries, cherries, peach kernels, rum,
gin, cognac, maraschino, hops, vanilla, parsley, celery,
and curry powder,” and tacitly confess that he has
found no harm in either.

Without overlooking. or ignoring the value and in-
genuity of these discoveries, our inclinations naturally
lead us to prefer the non-artificial essences made from
the fruit or material itself ; but, in regard to cost or
labor, the artificial cannot be satisfactorily compared
with that which can be purchased of the manufactur-
ing chemist.

The correct method of preparing bona fide essences
is by distilling the substance in alcohol, when the spirit
comes over laden with the aromatic prineiple ; but that
must be left to the manufacturing chemist.—ZTheodore
F. Garrett, in Practical Confectioner.

e tr—
Forms of Bird Life in Central Texas.
E. M. HASBROUCK.

To the ornithologist who visits Texas for the first
time, nothing is more striking than the meeting with
species which he supposes he has left far north, and
the apparent scarcity of others new to him. These
features may be traced to two direct causes, first of
which is the same old story of visiting a new country,

| being unacquainted with the ‘‘station,” so to speak,

the foliage different to.that in which one has been ac-
customed to hunt, and the lay of the land; second,
to the fact that one cannot help retaining the idea that
those species which migrate north do so in a body and
as a whole, while in truth many change their abode
only in part, leaving countless numbers who remain in
the winter home throughout the year. Conspicuous
among these is the common little mourning dove (Z.
carolinensis), which, as far as my observation goes, is
to-day the commonest bird in the State. Every hill,
mountain, and plain is inhabited by thousands and
thousands of them, and the most striking feature in
connection with these is their tameness. Every one
aware of their extreme shyness and timidity at the
North, can imagine my astonishment on finding that
the old saying of ‘‘Putsalt on the tail” could almost
be fulfilled on these very birds. In connection with
the mourning dove, one point is worthy of notice—the
lateness to which the breeding season is carried ; for
while collectors believe that the breeding season closes
in the South at a much earlier period than that at the
North, with this bird at least it is protracted far be-
yond any date at which I have known it to be in the
Middle States, as I have taken the nests containing
eggs in all stages of incubation throughout the sumn-
mer, and as late as August 26 found one with eggs
perfectly fresh. Do not suppose that this bird fur-
nishes the only instance of late breeding, as many

others could be cited, and among them that of the

scissor-tailed fly catcher (Melvulus forficatus), on July
9, and the chaparral cock (Geococcyx californianus)
July 29. Other instances are on record, but this is
sufficient to show that nidification is protracted by
many species in Texas to a period exceeding tnat at
which the latest breeders of the Middle States (8.
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tristis and A. cedroneus) have nested. What, then,
can be the cause for such tardiness? Is it that the
birds, knowing the length of the.seasons here, are slow
to mate, preferring to take matters easy and breed all
in good time ? Or is it that the heat of the climate to a
certain extent affects birds the same as it does the in-
habitants, making them lazy and indolent ? Or perhaps
we can hit the mark closer by taking into consideration
the fact that some species raise two, and even more,
broods a year, and that here the number is increased.
This certainly looks the most reasonable, and is, I
think, a fair answer to the above questions-—but
enough.

On arriving here, one is told that the scissor-tails
and chaparral cocks are very common, and yet, as
hinted above, until acquainted with the ‘‘station,” he
will search for them in vain, declaring Texas to be a
fraud and the people liars. Then, when he does meet
with them in abundance, he never fails to reflect on
his own foolishness and fallibility. Starting again
with our first subject, from which I have somewhat
wandered, we will treat first of those birds found both
here and in the Middle States. These, as near as I
have been able to observe thus far, are represented by
twenty-four families, divided according to the follow-
ing schedule :

Turdide—mocking bird, bluebird.

Sylviide—blue gray gnat catcher.

Paride—tufted titmouse.

Sittide—white-bellied nuthateh.

Troglodytide—Carolina wren.

Vireonide—white-eyed vireo.

Laniide—loggerhead shrike.

Hirundinide—white-bellied swallow, cliff swallow.

Tanagride—summer redbird.

Falconide—sparrow hawk, red-tailed hawk, red-
shouldered hawk.

Cathartide—black vulture, turkey buzzard.

Charadriide—Xkilldeer.

Fringillide—cardinal.

Icteride—meadow lark, crow, blackbird.

Corvide—comnmon Crow.

Tyrannide—kingbird, wood pewee.

Caprimulgide—night hawk, whip-poor-will.

Picade—pileated woodpecker, red-headed wood-
pecker.

Alcedinide—Dbelted kingfisher.

Cuculide—Dblack-billed cuckoo, yellow-billed cuckoo.

Strigide—barred owl, horned owl.

Columbide—mourning dove.

Ardeide—great blue heron, green heron.

Scolo pacide—least sandpiper, greater yellow-legs.

Thus making a total of thirty-seven species whose
geographical range extends fromn Texas to New York.
These are all more or less common, inhabiting the
tracts of land similar to those they frequent elsewhere,
the mweadow lark alone showing any difference in
habits, and this noticeable only in his comparative
silence.

‘Turn now to Texas birds proper, taking up only a
few of the most striking, found in the central part of
the State, and which the new-comer first meets. First
among these let me place the scissor-tailed fly catcher
(M. forficatus), or ‘‘ paradise bird,” as they are called by
the people. This last name, while doing well enough
here, although applied to an elegant bird, hardly ap-
plies in the mind of him who has seen the true bird of
paradise. These fly catchers are one of the commonest
birds in Texas, frequenting every place, excepting the
heavy timber and mountain teps, preferring the open,
mesquit flats to other places, and here hundreds may
be seen in a few miles’ ride, sometimes singly, more
often in companies of five to a score, darting through
the air in every direction, and screaming vociferously.
To one who sees them for the first timne, a thrill of de-
light at beholding a creature so beautiful shoots
through the mind ; but when awakened before day-
light, morning after morning, the thrill of delight
changes to one of righteous indignation, and after see-
ing them constantly for a week, they becoine tiresome
and even distasteful. It is a relief to leave the open
land and seek the shelter of the scrub cedars and oaks,
the abode of the chaparral cock. Here, while passing
through the timber, one suddenly espies one of these
strange birds, bearing a near resemblance to the pea-
cock, but in reality belonging to the Cuculide. Al-
though a shy bird by nature, if approached cautiously
they seemm to be anxious to show themselves off, and
frequently come out into the road before the traveler,
strut about with tail spread and head thrown back,
seeming to court attention. Then, mounting a tree or
bush close beside you, he will sit for some time as if to
have a better look at you. Although afraid of an ap-
proach, noise seems to possess little or no terror for
them, as I fired twenty-four shots at one, one day, with
my revolver while thus perched, always taking good
care not (?) to hit him, and he never budged. The

|loca,l name for these birds is ‘‘ road-runner,” and truly

this name is appropriate, for at times they will run
the road just ahead of you for some distance, and:no
matter how good a horse you may possess, they wikl
outstrip him. They prefer running to flying, even
when hard pressed, and are said upon good authority
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to outrun the best horsein a fair race. The people
frequently take themm when young, as they are easily
domesticated, and make very interesting and amusing
pets.

Among the smaller birds, two are more noticeable
than any others, and for widely different characteris-
tics. The painted bunting (P. ciris), for its brilliant
colors, and the lark sparrow (P. anthinus), for its sweet
though harsh song; the one being found in the tim-
ber tracts of the river bottoms, the other being com-
mon nearly everywhere, going in flocks of a dozen or
more, and, when singing, mingle their song with a
peculiar harsh, rasping note thrown in with every
three or four, which makes the whole song highly
amusing and interesting. These are but four out of
many to be found here, but as yet they are all that I
have had time to secure and positively identify.
There are quantities of small birds, wrens, vireos, fly
catchers, etc., which, al-
though I have seen, have
not had the time to col-
lect. At my earliest op-
portunity, however, I shall
do my best to make a care-
ful investigation, and write
you the results.

CHEVREUL AT 101 YEARS.

Mr. Chevreal has just
entered upon his hundred
and second year. Mr.
Nadar on this occasion has
taken an instantaneous
photograph of the illus-
trious savant, which we
here give an exact repro-
ductionof. The venerable
dean of students has not
changed physiognomy
since his centenary. The
imposing national fete
which was celebrated last
year was a bath of youth
for“him. Always just as
vigorous, sprightly, and
cheerful, Mr. Chevreul iin-
perturbably continues to
devote himself to his mul-
tiple labors and to fulfill
his official functions. The
day of the one hundred
and first anniversary of his
birth, he presided at a
session of the Agricultural
Society, and was present
the next day at the weekly
reunion of the Academny of
Sciences, receiving with
joy and serenity the con-
gratulations of his col-
leagues, and shaking hands
with everybody. The
Anjou Wine Society after-
ward sent its congratula-
tions to him, and he ad-
dressed to the delegatesa
charming little speech full
of wit and humor. Tele-
grams and letters of con-
gratulation poured into his
dwelling allday long, while
at the same time all the
rooms of his house were
converted into conserva-
tories.

In the evening, Mr.
Chevreul’s old domestic
asked him with solicitude
whether he did not feel
fatigued by the day’slabor,
and advised him to spare
hiwself, on account of his
great age. “In fact,” an-
swered Mr. Chevreul, “I
am beginning to get a little old, and shall take some
precautions.” There is a charming irony against old
age in this reply, and a promise of a renewed lon-
gevity which we hope may be realized. Everything
gives us a guarantee of it, and we may, without fear,
offer ourselves the luxury of a prophecy, based upon
a certainty, that in a year science will have to con-
gratulate Mr. Chevreul on his triumphant entrance
upon his hundred and third year.

The venerable patriarch has often been asked what
secret he has used to reach his hundred years without
infirmities and-without a particle of changein his great
intelligence. “I do not drink wine,” answers he, im-
perturbably. This isa witty, evasive reply. We must
segk for the cause of this happy longevity in.a severe
moral and intellectual hygiene. We address our re-
_sxié_ctf ul felicitations to the illustrious savant, and our
wishes for his good health. His long life so fruitful,

- his green old age so active, is an eloquent lesson for

——

youth. It proves that the best means to live and be-
come old is to work constantly and much.—Paris Ii-
lustre.

The Significance of Left-handedness.

An editorial writer in La Normandie Medicale has
taken the trouble to summarize and cowmpare certain
observations on this subject, and he thinks that it is
not wholly elucidated by M. Galippe’s generalization
that we are right-handed by atavism and left-handed
by morbid heredity. He implies also that it is not al-
together to faulty education that left-handedness is to
be attributed, and suggests that it might be useful to
seek for a solution of the problem in comparative an-
atomy and pathology, by endeavoring to ascertain if
the lower animals do not show a predominance of one
side over the other. The writer first considers M. De-
bierre’s investigations by comparative measurements

MR. CHEVREUL AT 101 YEARS OF AGE.

of the bones of the right and left limbs in infants.
These measurements show a slight excess in the aver-
age length of the left os brachii, but, curiously enough,
in that of the right radius and femur; and there are
persons, it seems, who, being right-handed, have the
left lower limb somewhat more developed than the
right, and those also who, being left-handed, have the
right lower limb predominating over the left. But all
these differences in the length of the bones are incon-
siderable, and in M. Debierre’s opinion they are not
original, but created by habit, so that our primordial
type was that of ambidexterity, and it is only by edu-
cation that we become right-handed or left-handed.
M. Galippe considers left-handed persons as in.a cer-
tain sense degenerate, and he seems to regard left-
handedness, as well as squinting, mother’s marks, sup-
plementary fingers, hare-lip, prognathism, and other
like blemishes, as implying a disposition to physieal,
moral, or intellectual deficiency. It is stated that
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many epileptics are left-handed, and figures are given
showing that 413 per cent of insane men and 4 27 per-
cent of insane women are left-handed, but these per-
centages do not seem to vary strikingly from those
found amonghealthy persons. Among criminals, how-
ever, according to Marro, the proportion of the left-
handed is much greater—13'9 per cent in men and 227
per cent in women. Anomalies in general are said to
affect the left half of the body more frequently than
the right, and the experience of dentists is brought
forward by M. Galippe as showing a very comnmon ex-
emplification of the fact, dental caries being declared
to be oftener met with on the .eft side than on the
right, as well as the non-appearance of the wisdom
teeth or the occurrence of derangement of thz health
at the time of their appearance. Moreover, it is alleged
that the teeth of the right side are generally somewhat
larger and harder than those of the left side. On the
other hand, irregularity of
the canines is set down as
more common on the right
side. The left half of the
jawitself issaid to be some-
what less developed than
its fellow, as a rule.

It is evident from the
facts brought out in these
various inquiries that the
question of the cause or
causes of left-handedness
is not a simple one, and it
may be said, in particular,
that the occasional coinci-
dence of a predominant
right arm and a more
highly developed left leg,
and wvice versa, seems to
vitiate the theory that re-
fers the preponderance of
one side to an encephalic
inequality. — N. Y. Med.
Jour.

What the Merphine
Habit Wil Do.

The ingenuity of mor-
phine victims to hide their
vice has never been better
illustrated than in the case
of a young girl at a fash-
jonable young ladies’
boarding school near
Philadelphia, as told by a
contemporary.

The disclosure came
about accidentally. When
the young student return-
ed to the school this fall,
she had periods of deep
despondency, and often
asked the privilege of
going to the room in the
seminary set apart as a
hospital. There she would
lie for a day at a time, only
rousing herself when any
one approached the table,
on which stood an ink
bottle and a stylographic
pen. The nurse having
occasion to send a message
to the doctor attempted to
write with this pen, the
young girl at that time
being asleep. The pen not
only refused to write, but
the practiced eye of the
nurse instantly recognized
in the point the punctur-
ing needle of a hypodermic
syringe. This led to an
examination of the ink
bottle. It was a four
ounce bottle, but there
was no ink in it. Itwas painted black on the outside,
and contained Magendie’s solution of morphia, enough
for 128 one-half grain doses, or sufficient to last until
the Christmas holidays. The principal of the school
was summoned immediately, and the sleeping girl’s
arm bared. It was punctured from the shoulder
almost to the hand, and the livid blue marks con-
firmed the suspicion, which was changed to absolute
certainty by the small abscess which had begun to
form in the forearm just above the wrist. The habit
had been formed about two months only, and there is
a possibility that a cure can be effected.

el O

THE carriage which was made by the United States
government especially for the use of Lafayette during
his visit to this countryin 1824 is owned in Chicago.
It is a quaint old ark, hung on big springs and wide
straps, and from lis lofty seat the old Frenchman used
to descend to the ground by steps with many foldings.
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ENGINEERING INVENTIONS.

A car coupling has been patented by
Mr. John B. Butts, of Kansas City, Mo. This inven-
tion furnishes an improved construction for raising
the piu and retaining it in elevated position, so that a
car may be bumped or shunted without coupling with
an opposing car, and provides a means for retaining
the link in suspension outside the drawbar when the
cars are in an uncoupled position, with other novel
features.

A railroad signal has been patented by
Mr. Robert D. Anderson, of Ethel, La. A small lantern
house is Jocated conveniently to the track, suitably pro-
vided with lenses, and with a weighted curtain to roll
or unroll in place of a flag, and this apparatus is so
connected by an operating cord with the railway office
that an order cannot be takenthere by telegraph for a
train without taking down a manifold clip controlling
and operating the signal.

A railway switch has been patented by
Mr. James B. Suffern, of Hillburn, N. Y. It is intend-
ed to be operated by the locomotive, without applying
any fixtures to the locomotive, and consists in the
combination with atrack lever of a locking and re-
leasing device connected with the switch bar, to move
the switch bar when engaged by the car wheels, to close
the switch, or to release the track lever, so that a pass-
ing train will produce no effect upon the switch bar.

—_——————
AGRICULTURAL INVENTIONS.

A corn or cane harvester has been pa-
tented by Mr. Theodore Merrell, of Dixon, Ill. The
invention covers various novel parts and details of a
gathering and cutting mechanism, with shields extend-
ing over the wheels to prevent the severed stalks com-
ing in contact therewith, and is an inprovement on a
machine which has been the subject of two former pa-
tents issued to the same inventor.

An attachment for harrows has been
patented by Mr.James D. Armstrong, of Effingham,
Kansas. The harrow is made with runners and a sys-
tem of levers, whereby the teeth may be raised and
lowered at will, or entirely withdrawn from the ground
to enable them to be transported from place to place
without inverting them or employing a wagon for their

conveyance.
—_———

MISCELLANEOUS INVENTIONS.

A snap hook has been patented by
Mr. Sidney S. Stahl, of Connellsville, Pa. The hook is
provided with a snap spring normally resting against
its inner surface, and has a spring-actuated latch adapted
to lock the spring in such position.

A swing saw has been patented by Mr.
James Martin, of Brooklyn, N. Y. This invention
covers a construction whereby the saw is made to cut in
a straight line parallel with the table or cutting surface,
for changing its direction of cut to a variable angular
relation, and so as to cut at different depths.

An ash sifter has been patented by
Mr. William Coughlin, of New York City. A cylindri-
cal sifter is mounted on ashaft to berotated by a crank,
and is provided with sifting bars, a spirally arranged
plate, and agitators, with other novel features, to ef-
fectively separate the ashes from cinders and other
bodies.

A collapsible carton has been patented
by Mr. William Wright, Jr.,, of New York City. Itis
made with removable and collapsible end pieces, and a
knock-down frame placed upon the inside, being more
particularly designed to imitate boxes in which medi-
cines, small bottled groceries, and other goods are
packed.

An excavator has been patented by
Mr. Howard W. Roop, of McMeekin, Fla. It has a
shore pulley with driving mechanism, a bog anchor
and its pulley, an endless cable and excavator bowls,
with other novel features, the invention being an im-
provement on a former patented invention of the
same inventor.

A duplex time ticket has been patent-
ed by Mr. William W. Currie, of Smith’s Falls, Ontario,
Canada. It is for keeping a record of the services of
employes, the tickets being in exact register, and the
various entries punched in both simultaneously, so that
the duplicate must agree with the original when pre-
sented for settlement.

A mausic leaf turner has been-patented
by Mr. Albert J. Cole, of Waterloo, Iowa. The inven-
‘tion covers novel features of construction and the com-
bination of parts in a mechanically operated device for
automatically turning leaves of music for the conve-
nience of the performer, and adapted also for turning
the leaves of books.

A variable ticket has been patented
by Mr. William E. Waller, of Rutherford, N. J. It is
composed of individual characters, as letters, figures,
etc., having pins, hooks, or equivalent devices for fasten-
ing them to goods, and connected by separable joints,
the joint sections on each character interlocking with
those on the adjacent character.

A mechanical movement has been pa-
tented by Mr. Dennis H. Bennett, of Allendale, Mich.
This iovention covers a novel construction and arrange-
ment of parts for converting motion ‘derived from a
prime motor, to produce a rapid and powerful oscillat-
ing motion, which may be utilized for various indus-
trial purposes.

A trunk strap has been patented by
Mr. George A. Berry, of Colorado Springs, Col. It is
provided with a separate loop, independent of the
buckle, to take the initial strain, 8o that the buckle is
left entirely freeduringthe act of drawingup thestrap,
and the buckling may be effected with ease, no matter
how tight the strap may be drawn.

A lifter and carrier has been patented

by Mr. Franklin P. Keller, of Sabula, Iowa. It con-
sists of bars with handles at their ends and plates hav-

ing teeth, supports working on the bars, and chains or
other means of suspending the article tobe carried from
the bars, to facilitate the lifting and carrying of barrels,
stoves, and other heavy articles.

A necktie fastener has been paténted
by Mr. August Larson, of Chicago, Ill. It has a main
plate having a button hole, and a locking plate movably
connected with the main plate, with one of its side
edges arranged in a line intersecting the button, with
a notch movableinto and out of register with the button
hole, whereby the necktie may be easily applied and
then locked in place.

A steering gear for ships has been pa-
tented by Mr. Oliver Adams, of Larchmont, N. Y.
Combined with the rudder post isa beveled gearat-
tached thereto, a shaft supported above the gear carry-
ing pinions meshing with the gear, to be interchange-
ably keyed to the shaft, which has a hand wheel, where-
by the rudder may be made to turn in the same direction
with the wheel or in an opposite direction.

A stencil printing machine has been
patented by Mr. Charles N. Jones, of Ann Arbor, Mich.
The invention covers a novel construction whereby the
printing frame is so mounted that it is controlled by
springs and treadle, leaving the operator’s hands free
for use in the actual printing and handling of the sheets,
and a diaphragm is interposed between the stencil and
the ink or pressure roller, to protect the stencil.

A fence has been patented by Messrs.
Henry T. Lee and Charles Protsman, of Tullahoma,
Tenn. This invention relates to fences made in panels
formed of rails held together by looped wire hangers
and supported upon irtlined stakes, the parts being
interchangeable, and the fence being such as can be
erected orremoved by a single person, one piece ata
time, until ﬂnis.hed.

An automatic alarm for drip pans has
been patented by Mr. William Williams, of Brooklyn,
N.Y. Inconnection with a float within a chamber of
the vessel whose overflow is to be indicated, simple but
novel means are provided whereby a series of alarms
will be rung after the water or fluid has reached a pre-
determined height, thus obviating the danger of owver-
flow.

An insecticide has been patented by
Mr. William A. French, of Senatobia, Miss. It is to be
used on live stock, for exterminating gnats, flies, and
similar insects, and cure the poison from their bites, and
is made of lard, coal oil, corrosive sublimate, alcohol,
cobalt, benzine, sulphur, and other ingredients, in
certain proportions and compounded in a specified
manner. :

A ventilating heater has been patented
by Mr. Asa Weeks, of Minneapolis, Minn. It coneists
of an auxiliary stove mounted on a lower stove and
surrounded by a jacket, the design also embracing a
combined open and closed stove, the open stove having
a casing or jacket at its rear,-and the closed stove
mounted on the open” stove having a casing or jacket
inclosing it and the pipe of the open stove.

A submarine torpedo has been patented
by Messrs. Timothy Sullivan and Ernest L. Etheridge,
of New York City. Its casing is composed of two
main cylindrical sections connected to a central section,
the rear section holding a rocket composition which
propels the torpedo, the central section having radial
rudders for steering it, and the front section being
charged with gun cotton or other violent explosive.

A safety transparent box has been pa-
tented by Mr. George W. Smith, of Union City, Ind.
It is cut from a single sheet, and has an outer and inner
section; a closed end and inner and outer flap, the sides
or bottoms having openings for the disclosure of the
contents, being designed for the transmission of money
or other articles, so that the contents may be seen to
discover loss.

A bustle has been patented by Messrs.
Edward D. and John Fraser, of Brooklyn, N. Y. Itis
formed from a single length of wire bent to the form of
a volute spiral, the several coils being brought together
and secured and the whole attached to a waist baud,

the bustle being quite pliable, and collapsing when’

subjected to direct pressure from the back without
bulging at the sides.

An opera glass has been patented by
Mr. Frederick Scheidig, of New York City. It is
pivoted in a casing having a handle, with means for
moving it into a position at right angles with the casing,
and means for adjusting the focus while in the latter
position, whereby it may be held very conveniently to
the eyes, can be focused easily, is ornamental in ap-
pearance, and handy to carry.

A crate for shipping and packing hats
has been patented by Mr. Sven P. Svensson, of Orange,
N.J. It consists of parallel frames pivoted to each
other, having attached transverse cords or lines adapted
to engage and clamp the hat brim, and so spaced as to
hold one hat independent of the other, 8o that the crate
may be thrown upon either side or end without disar-
ranging or injuring the hats.

A combined hot air and steawn heating
apparatus has been patented by Mr. John H. Water-
man, of Cheboygan, Mich. Combined with a boiler
and its inclosing heater and ash pit are an air supply
chamber and pipe for conveying air to or above the
fire, a damper to control the draught, and an automatic
steam regulator adapted to simultaneously control both
valves, the construction being well adapted for burning
natural gas.

An instrument for describing -circles
has been patented by Messrs. Theophilus A. and Samuel
B. Wylie, of Bloomington, Ind. The arm of the instru-

meni is pivoted to turn upon ab annular base as a’

center, and is adapted to hold a crayon or other marker
in contact with the surfacé .0n which the instrument
may be used, the device being more especially designed
for school use in drawing circles. and geometrical
figures on a blackboard.

The desulphurizing and purifying of
petroleum olls forms the subject of a patent issued to
Mr, Daniel M. Kennedy, of Petrolia, Ontario, Canada.

The process consists in first preparing a soiution of sul-
phate of copper, caustic soda, and chloride of sodium
in water, then mixing the solution with the oil and
heating the whole in a still and subsequently separating
from theoil the combined metallic matter of the solu-
tion and sulphur in the oil.

A fence post has been patented by Mr.
Louis Gratton, of Friendship, N. Y. It hasafixed bed,
with short and long braces attached tothe post at their
upper ends and interlocking upon the bed, the longer
braces having integral horizontal arms resting on the
bed and terminating in vertical legs adapted to be
driven into the ground at the end of the bed, so that no
post holes need be dug and the posts are supported at a
distance from the ground.

A dust collector has been patented by
Messrs. William and James Comerford, of Rathdrum,
Wicklow County, Ireland. It is & machine with an air
filter of layers of granular material between perforated
walls, with provision for constant renewing of the filter-
ing medium, through which leade an air chute conduct-
ing the dust-laden air from grinding or other machinery,
exhaust fans being used when desired forincreasing the
draught.

A combined ticket case and diagram
has been patented by Mr. David D. Grant, of Franklin,
Pa. The diagramrepresentsthe arrangement of the seats
in a theater or other place, and has on its face pockets
over or on the seat marked portions to receive and ex-
pose correspondingly numbered tickets, whereby the
purchaser can see the tickets left for sale and the
relative positions of the seats, the device being made
flat, with or without a cover, or 8o as to fold conve-
niently for transportation.

A drawing board has been patented by
Mr. Casimir M. Podgorski, of Northampton, Mass.
Combined with the drawing board are strips attached
to the upper surface, within its edges, and made to be
adjusted upon a pivot at one end, the strips being
formed with slots, in combination with slots in the
supporting frame, whereby the T-square can be ad-
justed at any time to any line, no matter if the board
and square are out of true, or the paper stretched or
shrunken.
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Special.

WHAT DID IT?

It often happens that, when we have been doctoring
for a new ailment, to our surprise some old complaint
suddenly disappears, and we are at a loss to account for
it. We cannot say whether it was the medicine we had
taken or whether it was the change produced in us by
the effort nature made to cast off our disease, and by the
aid of some medicine reaching the nerve centers and
thus revitalizingthesystem. The followingaretwovery
remarkable cases, that seem almost too wonderful to be
true:

The first is from Mrs. Sarah Fisher, of Fishertown,
Indian Territory, dated January 21, 1886:

*“1 have completely recovered from erysipelas and
rheumatism by the use of your Compound Oxygen
Treatment. Ithrewawaymycrutchesthree months ago,
and now can walk as well as any one. We have a large
store here, and do a great deal of business, and some
days they get so pushed that I have to go in and help.
The people are all surprised to see me looking so well,
after being so low and crippled. I tell them Compound
Oxygen did it for me.”

The following statement is by a mother, who writes
from Plainfield, New Jersey, about’her child, who has
not yet firished her growth:

‘ We have tried Compound Oxygen with good results,
we think, in the case of our daughter. For four years the
rightlimb was shorter than the other, and we had to have
her wear a cork shoe. Within two weeks past we have
found the limbs at the feet to be of the same length.
Have bought the ordinary shoes, and she walks as well
and even better than during the latter part of her wear-
ing the high shoes. Whether this is a direct result of
the Compound Oxygen 1 cannot say ; butit certainly looks
to be. Her general health is 80 much improved trom the
autumn, when she began the Treatment, I desire to con-
tinue it, and trust to see even greater results. I request
you, therefore, to send at your earliest convenience a
second course of your Home Treatment.”

If you would like to know more of this wonderful
remedial agent, write to Drs. Starkey & Palen,1529 Arch
Street, Philadelphia, Pa. A treatise of nearly two hun-
dred pages mailed free to all applicants.

Business and Personal.

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

‘Wanted—An energetic man as foreman of a large ma-
chine shop in Boston. Must befirst class in every re-
spect. A permanent position to therightjman. Address,
with references, *“ A. B. C.,”” P. O. Box 773, New York.

Perforated metals of all kinds for all purposes. The
Robert Aitchison Perforated Metal Co., Chicago, 111

AllBooks, App., etc. cheap. School of Electricity, N.Y.

$6,000 foundry for sale. Stock at cost. H. H. Conk-
lin, corner of Date and North Main Streets, Los Angeles,
Cal.

No. 11 planer and!matcher. All kinds of woodworking
machinery. C. B. Rogers & Co., Norwich, Conn.

Steam jacket feed water boiler and purifier. New cata-
logue free. Wm. Baragwanath & Son, 40 W. Division St.,
Chicago. .

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., 138 Jackson 8t.,
Chicago, 11l

The Railroad Gazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
coples free. Send for catalogue of railroad books.

The Knowles Steam Pump Works, 113 Federal
8t., Boston, and 98 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

Link Belting and Wheels. Link Belt M. Co., Chicago.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions,etc. $100
‘‘Little Wonder.” A perfect Electro Plating Machine.
8ole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating,etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty St., New York.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg.Co.,New IIaven, Conn.

Supplement Catalogue.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the ScI-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains' lengthy articles embracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co.. Publishers, New York.

Curtis Pressure Regulator and Steam Trap. See p. 157.

Power, 113 Liberty St., N.Y. $1 per yr. Samples free.

C. E. Billings’ Patent Cutting-off Tools, 7 different,
blades. Billings & Spencer Co., Hartford, Conn.

‘We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.,
419 and 421 East 8th Street, New York.

Chucks—over 100 different kinds and sizes in stock.
Specials made to order. Cushman Chuck Co.,Hartford,Ct.

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

Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city.

Veneer Machines, with latest improvements. Farrel
Fdry. Mach. Co., Ansonia, Conn. Send for circular.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.28.

Graphite Lubricating Co., Jersey City, N. J. Graph-
ite bushings and bearicgs, requiring no grease or oil.

Quints’ patent automatic steam engine governor.
Correspondence solicited from manufacturers of throt-
tle governor engines. Leonard & McCoy, 118 Liberty
Street, New York.

Catarrh Cured.

A clergyman, after years of suffering from that loath-
some disease, catarrh,and vainly trying every kmown
remedy, at last found a prescription which completely
cured and saved him from death. Any sufferer from'
this dreadful disease sending a self-addressed stamped
envelope to Prof.J. A.Lawrence, 212 East 9th 8t., New
York, will receive the recipe free of charge.
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Graphite Bushings.—Put them on all loose pulleys.

Band saws, with tipping table. All kinds woodwork-
ing machinery. Rollstone Machine Co., Fitchburg, Mass.

Send for new and complete catalogue of Scientific
Books for sale by Munn & Co., 361 Broadway, N. Y.
on application.

Free

HINTS TO CORRESPONDENTS.

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

Reterences to former articles or anmswers should
give date of paper and é)age or number of question.

Inquiries not answered In reasonable time should

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

Special Written Informatien on matters of
‘personal rather than general interest cannot be

. expected without remuneration.

Scientitic American Supplements referred

’ to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of

rice.

Mll]ieralu sent for examination should be distinctly
marked or labeled.

(1) O. 8. B. asks how magnesium rib-
bonis made. A. The metal is first obtained either by
chemical means or by electrolysis from one of the com-
pounds of magnesium. The usual commercial process is
that of Caron and Deville. A mixture of 600 grammes of
chloride of magnesium, 480 grammes of finely powdered
fluor spar, and 230 grammes of sodium in small pieces is
thrown intoa red hot crucible, which is then closed
with the cover. After a short time a violent reaction
takes place, and as soon as this is complete, the contents
of the crucible are stirred around with an iron rod, in
order to unite the small globules of metal into larger
masses. The metal thus obtained contains several im-
purities, which may be eliminated by distillation. For
this purpose the crude magnesium is placed in an iron
crucible having an iron tube passing through from the

bottem to within an inch of the lid. The crucible is filled }

with the crude metal to the level of the mouth of the
tube, the lid carefully screwed and luted down, and fhe
air displaced by a current of hydrogen or coal gas. As
the crucible becomes heated, the magnesium distills
over, passing through the upright tube into a box
placed below, where on the completion of the operation
it is found in the form of a coherent mass, which is sub-
sequently melted and cast into ingots or any other form
that may be required. By special machinery invented
by a Mr. Mather, the metal is pressed when in a semi-
fluid state into wire_of varying thicknesses and of any
required length, and this afterward flattened by pres-
gure into ribbon. The recent decline in the price of
magnesium is due to recent improvements in the pro-
cess. The chemical brightness of the suu at a zenith
angle of 67° 22/ is only 36°6 times as great as that of
magnesium, hence the value of this light as a source of
chemically active rays for photographic purposes be-
comes at once apparent. 2. Howis a good screen for a
magic lantern made? A. To make an opague white
screen, coat heavy canvas twice with a calcimine solu-
tion containing a little glycerine or molasses, which
prevent cracking. Lantern slides are colored with
dilute aniline solutions. See SCIENTIFIC AMERICAN
SUPPLEMENT, No. 423, for full particulars.

@) E. G. R. asks how to makea b
lows for a photographic camera. A. There are“two
ways. One of the simplest is- described on page 837 of
the December 31, 1886, issue of the Phofographic News.
A sheet of heavy rubber cloth, large enough when folded
over a box to form a complete bellows, is marked off in
uniform spaces and then carefully folded up and
pressed. By a series of cross folds the corners are made
80 that the whole will readily elongate. Fulldirections
with illustrations may shortly appear. The inside of
the bellows should be blackened with French polish,
having ground with it a small quantity of lampblack
powder. Very little should be mixed at a time, a8 it
evaporates quickly. For the outside use shellac var-
nish blackened with lamp black, adding a very small
amount of glycerine.

8) W. R. asks how to blacken inside
of a common bellows. A. See formula givento E. G.
R., above.

(4) White Arrow asks (1) how to make
gold paint, for gilding frames, etc. A. The process is
a secret one. 2, How to cure shiny and greasy-looking
face. A. Frequently washing with water, or with a
solution of Rochelle salts in water, or, if the trouble is
caused by bad digestion, consult a physician. 3. How
to remove corns on feet without pain or great incon-
venience. A. Use the following: Salicylicacid 30 parts,
extract of cannabis indica 5 parts, collodion 240 parts.
Mix, and apply with a camel’'s hair brush. 4. How to
cure or prevent bone felon? A. As soon as it is felt,
put directly over the spot a blister of Spanish fly,
about the size of the thumb nail, and let it remain for
six hours, at the expiration of which time, directly
under the surface of the blister, may be seen the felon,
which can be taken out with the point of a needle or
lancet. 5. How to make an ink that writes black, re-
mains black, and is really a jet black ink? A. See
recipes given in SCIENTIFIC AMERICAN SUPPLEMENT,
No. 157. 6. How to make a liquid polish for shoes that
requires no rubbing to produce a shine. A. The well-
known English lignid blacking of Day & Martin is said
to be made as follows: Mix very finely ground animal
charcoal, or boneblack, with enough sperm oil to tho-
roughly impregnate the mass, then add raw sugar or
molasses, mixed with a little vinegar, and thoroughly
ipcorporate. A small measure of dilutesunlphuric acid
is now introduced.. Too much will be injurious to the
leather, and too little will not make so good a polish,
but exact directions cannot be given. 'When all. effer-
vescence has stopped, but while the compound is still
warm, add vinegar until the mass is as thin as desired
for bottling. 7. How to make luminous ink that may
beread at night. A. Sée *‘ How to Make Luminous
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Paint,” in SCIENTIFIC AMERICAN SUPPLEMENT, No.
249. 8. Is there any certain and quick cure for head-
ache and toothache? A. See * Headaches and their
Treatment,” in SCIENTIFIC AMERICAN SUPPLEMENT,
No. 258. 9. How to make a tooth powder that will
cleance the teeth thoroughly, leaving them spot-
lessly white? A. Take of dry hypochlorite of lime 1§
drachm and2 drachms precipitated chalk, triturate to-
gether and mix thoroughly. This will, however, eventu-
ally injure the enamel of the teeth.

(6) D. T. asks if any of our readers have
any knowledge of a microphone having the contact
points made of platinum, which will reproduce articu-
late speech.

(6) F. N. P. asks for a cement to make
tight a wood photographic developing tray having a
glass bottom. A. Coat the wood sides with asphaltum
varnish and cement the joints with a cement made as
follows : Melt together 1 part of pitch, 1 part resin, and
1 part plaster of Paris (perfectly dry).

(7 E. A. L. asks what the process is
and apparatus necessary to manufacture flake litharge.
A. In a general way, metallic lead is heated on the
hearth of a reverberatory furnace. The oxygen of the
air oxidizes the surface of the lead to litharge, which is
scraped off.

(8) W. B. B. asks the proper mode of
covering machinery pulleys with leather to prevent
slipping of belt. I have tried lacing, but with poor suc-
cess, Isthcre any cement I can use between the pul-
ley and leather? A. Clean the pnlley of all grease
or oil, then scratch the surface all over with a roungh
file. Make a long scarfon one end only of the leather
band, and the band a little wider than the pulley at the
scarf, which will better facilitate drawing it tight. Use
the best isinglass glue, and draw and clamp the thick
end over the scarf. When dry, trim the thick end to
an even curve.

(99 D. F. N.—1. The only tree-like
plants that produce their frnit without the interme-
dium of blossoms are tree ferns.
growth of the hair, have the following preparation
made, 4nd apply it twice a day to the scalp by means
of ;aoft sponge:

#" Tr. nuxvomica...........oceeun 2 drachms.
Carbolicacid...........cecevviinnnn ¥% .
Tr. cinchona.............covvnennnn 1 ounce.

Tr. cantharides............ ........ 14 drachm.
Cocoanut oil and cologne water, suffi-
cient to make a 4 ounce mixture.

(10) A. S. S. asks: What will remove
the stain of iodine from the hair of a horse without in-
jury to the horse or hair? A. Ordinary aqua ammonia
will remove the stain instantaneously.

(11) J. N. P. asks the greatest perpen-
dicular depth ever reached in the earth by well or mine.
A. The deepest well is at Schliedenbach, Prussia. It
is 4,300 feet deep. The deepest mine in Great Britain
is the Rose Hill colliery, 2,445 feet deep, and a ming at
Andreasberg in the HartzMountains is 4,500 feet deep.

(12) D. D. M. asks: Can electro-plat-
ing platingdynamos be used to run electric lights, arc
or incandescent? How many to a small plating ma-
chine? A. An electro-plating dynamo gives electricity
of too low tension for electric lights, except the very
smallest ingandescent or specially constructed ones of
low re}ioﬁglpce.

) F. P. asks: What substance will

each wax, such as used for producing artificial

"} flowers, eic., and also how to use same in order to

obtain satisfactory results. A. Melt the wax in a jar,
and put into it powdered nitrate of soda, in the propor-
tion of 1 ounce to the pound of the wax. Afterward
add by degrees 2 ounces to the pound of sulphuric acid,
diluting with ten times its weight of water, keeping
the wax warm and stirring the while. Let it stand a
short time, and then fill up the jar with hot water, and
allow the whole to cool. The wax should then be
white. Afterward wash with water to remove any nitric
acid that may remain, as it would make the wax yellow.

(14) D. F. F. asks concerning the quan-
tity of fulminate mercury unsed in paper torpedoes and
also of the preparation of fulminate mercury. A. The
quantity varies considerably. Its preparation is as fol-
lows: One part of mercury is dissolved in twelve parts
of nitric acid; the solution mixed with an equal quan-
tity of alcohol; and gentle heat is applied, the reaction,
if too violent, being moderated by adding more spirit
from time to time. Thc mercuric fulminate separates
from the hot liquid, and after cooling may be purified
from an admixture of reduced metal by solution in
boiling water and recrystallization.

(15) 8. G. C.—The fungus which you
send to be named is a species of puff ball popularly
called *‘ earth star,” from the stellate divisions of the
external coat (peridium); whence also the scientific
name geaster, & Greek word having the same meaning.
There are quite a number of species, but none of them
is very common. Some of them are extremely sensitive
to moisture, and are driven about as shapeless masses
by the wind till the first shower expands them. Others,
on the contrary, expand when dry and contract when
moist.

(16) W. C. I.—The plant is a native of
Southern Florida, and would not endure the cold of a
northern winter. The root should be lifted before the
ground f eezes.

(17) C. J. C. asks whether there is such
a chemical compound as ‘* hydric tartrate.” A. “Hy-
dric tartrate ** is one of the terms used to designate tar-
taric acid, which, strictly speaking, is hydrogen tar-
trate.

(18) F. B. J.-asks if there is an acid
that will eat off printer’s ink from a card withont eating
the card. 'A. No.-

" (19) D.-H. B. desires a recipe for a su-
perior Mquid glue. - Something that- could be manufac-
tured largely under a copyrighted nmame, and stand
the ests of these other goods now on the market.. A:
Take of best white glue 16 onnces, white lead, dry, 4

2. To promote the,

ounces, rain water 2 pints, alcohol 4 ounces, with con-
stant stirring, dissolve the glue and lead in the water by
means of a water bath. Add the alcohol and continue
the heat for a few minutes. Lastly pour into bottles
while hot.

(20) G. W. R. writes : Is there a black
copyingink that can be used upon the glycerine copying
pads? A. Use astrong aqueous solution of soluble ni-
grosine (aniline black), in the proportion of about 1 to
5or7 of water, to which a little glycerine may be
added. Itis not as satisfactory as the violet ink, how-
ever.

(21) M. E. writes: I have a handsome
piece of statuary, composed of zinc which had been
finished in imitation of bronze, that has become soiled.
How can I finish it? Ido not want a gold finish, but
thedarkbronze. A. There arevariouscolored lacquers
used for this purpose. Of these, a dark gray bronzing
is made by mixing 1 drachm protochloride of tin and
1 drachm sulphocyanide of potassium with 1 pint of
water.

(22) F. W. 8. asks in which there is the
greater per cent of heat, in hard coal screenings or soft
coal screenings. A. There is but very little perceptible
difference in the heat. The variation in the amount of
ash makes the principal gross difference, and this is as
variable in the bituminous as in the anthracite. Some
claim an excess of heat in bituminous, from its larger
percentage of hydrogen.

(23) S. G. B. asks how to solder cast
iron and tin ware together. A. It is a very difficult mat-
ter to tin cast iron. The surface to be tinned may be
made perfectly cleanwith a file; then use pure tin with
a tinner’s copper or soldéring iron. Rub the surface
with sal ammoniac. At the same time apply the hot tin
ning iron and the tin. Tinner'sacid (muriate of zinc)
applied freely will facilitate the flow of the tin, if it
does not readily take at the first effort.

(24) H. N. B. asks the full name of the
Emperor of Germany (the maunthat is 90 years old).
Also his father’s and mother’s full name. A. Frederick
William Louis Hohenzollern ; he is the son of Fred-
erick William III. and Louise Amelie Wilhelmine
Auguste, of Mecklenburg-Strelitz.

(25) W. H. A. writes: I have a piece
of buhl furniture, and the brass fretwork is coming out.
Can you give me the recipe of some glue or cement to
fasten it on with? A. Use a cement made by mixing
together 4 parts of good glue and 1 part Venice turpen-
tine.

(26) C. F. D. asks: What will- be the
result of placing shellac varnish over preservative or
other varnishes? Will it be likely to crack in a short
time ? A. Shellac is about the hardest of gums. Put
onoverother varnishes that are perfectly dry, and with
good surface it should make a fine hard finish.

(@) A. J. 8. desires a receipt for a
strong cement that will mend bisque. A. Burn some
oyster shells, reduce to powder in a muller, and pass
through a fine sieve ; make this into a paste with white
of egg. The shells should be thoroughly cleaned, well
burned, air slaked, and finely powdered, making simply
a fine article of lime. The parts joined must be held
firmly together for two minutes or so after the cement
has been applied. Be sure the parts are thoroughly
clean before joining.

(28) J. E. P. desires information in re-
gard to washing blankets and woolens without making
them shrink. A. Scrape 1 pound soda soap, and boil it
down in sufficient water, so that when cooling you can
beat it with the hand to make a sort of jelly. Add
three tablespoonfuls spirit of turpentine and one of
spirit of hartshorn, and with this wash the article well
and rinse in cold water until all the soap istaken off.
Then apply salt and water and fold between two sheets,
taking care not to allow two folds of the article washed
to tie together. Smooth with a cool iron. Only use the
salt where there are delicate colors that may run. If
you can get potash soap, it will be better, as woolen

manufacturers do not use soda soap.
——

NEW BOOKS AND PUBLICATIONS.

NYSTROM’S POCKET BOOK OF MECHANICS
AND ENGINEERING. Pp.670. Phila-
delphia: J. B. Llppmcott & Co.
Price, $3.50.

The nineteenth edition of this very comprehensive
and most useful manual has been revised and corrected
by Professor W. Dennis Marks, of the University of
Pennsylvania. The present editor has added an article
on dynamic electricity and one on the expansion of
steam, but has confined himself principally to correc-
tions of English and the formule of previous editions,

THE RELATIVE PROPORTIONS OF THE
STEAM ENGINE. By William Dennis
Marks, Ph.B., C.E. With numerous
dlagrams Pinladelphla J. B. Lip-
éno%ott Co. 1887. Pp. xxi, 283. Price,

This is the third edition of this useful manual. It is
a collection of, or compiled from, a series of lectures. In
it every imaginable factor of the steam engine is studied
and formula deduced. Indicator diagrams, crank
angles, link and valve motion are all fully treated of. In
order to enable the engineer to enter his own notes and
observations, blank leaves are bound in between the
printedleaves. Some personal and practical notes give
more animation to the book than the subject would
seem capable of affording.

TO INVENTORS,

An experience of forty 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 thie patent laws of the United States and all
foréign countries may be had on application, and persons

contemplating the secur ng of patents, either at home or |

abroad, are invited to- write to this office. for prices,
which are low, in accordance withthe times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

© 1887 SCIENTIFIC AMERICAN, INC.
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INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

October 4, 1887,
AND EACH BEARING THAT DATE.

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

Adding machine, W. F. Gatewood........... eesenns 870,777

Alarm. See Fire alarm.

Album stand, F. Seipelt.................oooill el 371,100

Amalgamating machine, Calder & Maclay.

Animal trap, M. McGary. .. ... teeeeccietacenianeona 371,086

Animals, device for loading or unloading, S. Brad=
1Oy ceeee PP 870,760

Annunciator, fire damp, A. Berghausen
Armor plates, manufacture of compound, H. C. S.

311,120
.. 810,842
371,156

Asparagus buncher, W Wurdemann
Axle box, car, H. M. Williams......

Axle lubricator, J. C. Nichol 370,811
Backrest, G. W. Hayes.........cccevvueeennennnnnnns 371,062
Bag. See Provision or lunch bag.

Bail ear, W. Grange......cocccoveru.vesinnes sanennns 371,138
Ballast and paving material, making, W. Davy.... 371,042
Balusters, machine for turning, W. H. Dyer....... 371,130

Barber’s chair, G. Knecht.................ooeee .. 370,877
Barrel cleaning machine, U. & H. E. Eberhardt... 371,045
Barrel venting device, Nicklas & Beyer 31,092
Barrel washing machine, U. Eberhardt 371,046
Basins, closets, etc., waste trap for, S. B. Thomas 371,107
Bed and wardrobe, combined folding, C. Lockrow 370,879
Belt fastener, F'. E. Jenkins 870,873

Belt, machine, E. Gleadall... 311,057
Billiard cue, B. H. Weber................. Cereeennes . 370,911
Bit. See Bridle bit.

Blacking stand, shoe, J. A. Crandall.............. . 871,038
Blower, fan, A. H. BeIrry......ccceviiteeniee cenienen 370,920

Board. See Ironing board.

Boiler. See Milk boiler. Steam boiler.
Boiler tubes, device for protecting, Hague &
Cookson . 370,865
370,77
Book, pocket memorandum, C. H. Knight.......... 870,793
Book rest and chart support, combined, C. 8.

370,824
Boot or shoe, Hastings & Littlefleld............ vee. 310,783
Boots or shoes, spring heel for, G. E. Swan,

370,906, 870,907
Boring machine, F. Schoepfle. . 370,89%
Bottie, nursing, M. Vessel......c.cccoeiviiiiennnninnnns 871,005
Box. See Axle box. Cigar box. Rock drill stuff-

ing box.
Box, G. W. Smith...,....ccooeniiniinnanis
Brake. See Car brake. Vehicle brake.
Bricks, manufacturing, H. W. Kasten........ eevees 370,948
Bridge, arched, P. Britvich . 371,029
Bridle bit, N. E. Springsteen.. 371,106
Brushes, top knot for blacking, 37,117
Buckle, H. F. Banks ..o 370,757
Bung retainer and stamp protector, D. Croake... 370,857
Burner. See Injector burner. Oil burner. Vapor
burner.

Bustle, H. O. Canfleld............ teerecsnienensnecans 870,927
Bustle, E. D. & J. Fruser........ ....
Buttonhole strips, making, J. Stone..
Cable grip, traction, E. Smith....... ............. .. 371,103
Car and vehicle rail, combined, J. H. & W. Dryer. 370,862
Car brake and starter, A. V. Dillenbeck.. 370,935
Car brake, electric, W. M. Schlesinger.. . 370,894
Car, combined parlor and sleeping, R. J. Mont-

ceeenss. 370,982

. Ames, Jr

Car coupling, J. B. Butts
Car coupling J. W.Glines.....ceeeeerennirncnnnnnnns 311,058
Car coupling, C. M. JODES......ccovueiiiiiiinnasenns 371,078
Car coupling, McFalls & Baxter..... ... $70,800
Car coupling, O. E. Snyder...... . 370,825
Car heater, W. Brown....... 870,853
Car heater, B. Goldsmith....... . 871,059
Car propulsion, Imlay & Williams . 370,872
Car, railway, C. A. Davis........ . 370,859
Car wheel, J. W. Cloud (r).......
Cars, lavatory appliance for railway, W. D.

. 31,123

D €1 1 871,084 .
Cars, means for heating railway, J. Q. C. Searle... 370,897
Carbureting apparatus, T. Drake............ .... «.. 370,936
Carburetor, C. R. Collins............. PO . 371,034

..~ 810,782
. 871,109
- 870,902

Card or label holder, B. C. Haskell..
Carpet cleaner, W. H. Trissler...
Carpet stretcher, A. Stockdale....
Cart, road, H. J. Miller.
Cart, road, J. A. Witmer..........
Curton, collapsible, W. Wright, Jr
Cartridge shells, machine for making, Bradshaw

& Lapoint................ e eeees. 370,761
Case. See Pin and needle case.
Centrifugal fountain, portable, W. N. Best........ 370,922

Centrifugal machines, journal bearing for, J.C.
Poland . 870,887
Chain link or coupler, F. Armstrong................ 870,918
Chair. See Barber’s chair. Convertible chair. :
Chalk holder, P. B. ReeveB......c.ccvvuvieernnniennin 371,150
Churn, cream testing, Sage & Burnap..
Churns, means for operating, G. B. Webb
Cider press, roller, S. Eppley...
Cigar box, W. P. Bollenbacher
Circles, instrument for describing,T. A. & S. B.
WYl ceiiiiiiiiiiiiiiiiis ceniianans fee eeensss 371,160
Cisterns, apparatus for building, W. H. H. Davis.. 371,039
Cleaner. See Carpet cleaner.
Clock, electric alarm, E. J. Colby
Cloth folding machine, White & Lockwood
Clothes horse, H. B. Lambert............
Clutch, E. Bowers...........
Clutch, F. F. Dearing.......
Clutch, friction, A. C. Rogers.
Coal hod, E. Barrath........
Coffee pot, J. 8. Stringer..
Convertible chair and table. T. M. .
Combination lock, C. Launer.... t.cceeeiiineinnnes
Cooking and steaming apparatus feed. Shoudy. .

. 810,932
. 870,835
. 370,951

Iy & MIller. ... ciiiiiiiiiiiiiieiinieeeeeeannnnen ..~ 871,101
Coo]er. Milk cooler.
Cotton blocker, J. T. Jordan....... PR ceesienens 310,875
Cotton packer, R. K. Thompson............ eeens 370,829

Coupling. See Car coupling.
Thill coupling.
Cuff holder, J. W. Henry
Cuffs, making, J. K. P. Pine.
Cultivator, G. Schurle..... ..............
Cultivator and seeder, wheel, G. P. Reid..
Cultivators, rotary hxm-ow attachmerit
wheeled, T. Meyer.....ccccve cevenaennsn
Cyclone destroyer, J. B. Atwater.
Desk, A.S. Webb........cccuvunns
Desk and chair, school, G. A. Bobrick..
Digger. See Post hole digger.
Disinfectant, C. T. Kingzett........c.connsseearmerees 371,074

Reach coupling.

... 870,786
. 371,09

ceesensess 370,923
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Drill. 8ee Ratchet drill.
Drip pans, automatic alarm for, W. Williamas...... 370,838
Duplex engine, H. F. Gaskill.................. .. 370,776

Dyeing fabrics, machine for, C. Corron, ... 370,856
Electric light filaments, treating, E. P. Thompson 370,992
Electric line system, subterranean, G. W. Le Vin. 870,955
Electric machine, dynamo, W. Lahmeyer.. .. 870,794
Electrical distribution, conduit for, T. Wallace... 371,111
Elevating device, S. J. Linder.......... .cccovceuue 370,796
Engine. See Duplex engine. IIydraulic engine.
Steam engine. Steam steering engine.
Envelope machine, A. A. Rheutan....... .. 370,890, 370,969
Envelopes and similar receptacles, machine for
making, C. J. Hasbrouck.. e

Excavator, H. W. Roop....... 370,970
Extensible seat, O. M. Miller .. 31,091
Fabric holder, E. J. Crandall. .. 871,035

Fabrics, device for stretching, drying, and bleach-
ing, T. Davis
Faucet, G. Grossman
Feed water heater, H. Fairbanks.........cccveuieees
Fence, Lee & Protsman . .
Fence post, A.J. Nellis
Fence post, I.. Gratton....
Fence post base, C. Bechtold
Fertilizers, preparing phosphate rock for, V.
Lord........ . .. 371,083
Finger bands, tension device for, .... 870,893
Fire alarm and police telegraph system, A. M.
Neeper............ eerens P P P 370,885
Firearm lock, A. C. McFarland......... ceeeen
Firearm, repeating, P. Mauser.....
Firearm, revolving, H. M. Caldwell..
Fire escape, O. R. Barber..
Fire escape, A. Van Order...
Fire extinguisher, automatic, T. Johnson.
Fishing reel, H. B. Gibson
Fishing rods, reel holder for, J. Brower.
Flat iron stand, O. E. Goodrich.
Flood gate, J. Dimond
¥ountain. See Centrifugal fountain.

371,060
.. 370,769

Furnace. See Heating furnace. Hot air furnace.
Hydrocarbon furnace. Litharge furnace.
Malt kiln furnace.

Furnace door, O. D. Orvi8.....c..ccoovviiiiiennnnnns .. 371,004

Furniture, foot block and caster attachment for,

Wood & Nicholls.... .. 371,116
Garment adjuster, R. e .. 871,056
Gas, apparatus for manufacturing, A. B. Lipsey.. 370,957

Gas burners, automatic extinguisher for, J.
Prentice .. 370,816
Gas lighter, electric, J. J. McGowen... .. 370,801

Gas, manufacture of water, J. M. Rose...370,971 to 370,973
Gar pressure regulator and cut-off, E. C. Merrill.. 371,088
Gas, process of and apparatus for the manufac-

ture of, S. R. Dickson . 370,768
Gas regulator, W. 8. Patterson........... 370,886
Gate. See Flood gate.
Gate, M. W. Foster
Gate, C. Marsh....... ..

.... 870,863
. 870,799

Gate, A. J. SIODECKEer....cv cveernernaann aas .. 870,900
Glycerine from soap lyes, recovering, Domeier &
Hagemann ................ ceeriesesenenens e vees 371,127
Grader, road, G. & O. E. Moats. .. 370,506
Grate, H. M. Weaver .. 871,112

Greenhouses, sash operator for, Evans & Teagle.. 371,132

Grommet, R. Brass......ccove voe vevenesonsnnsenes 870,924
Gun, air, H. M. Quackenbush... ................ o.. 310,817
Guns, shell ejecting mechanism for breech-load-

Ing, W. ADSOD....covviirniieirnreiieresearonsences 371,118

Halter and hitching strap, combined, J. A. Grant. 371,137
Hammer and puller, combined tack, J. Souders... 371,105
Hammer, drop, F. M. Leavitt.... ...........cooeeee. 370,952
Tool handle.

Handle. See Jug handle.
Harness. A. W. Tourgee
Harness attachment, R. Hawkins.
Harrow, J. T. & G. W. Hamilton
Harrow attachment, J. D. Armstrong
Harrow tooth holder, P. . Wilms..
Harvester, corn or cane, T. Merrell.

... 370,909
370,943
.. 870,867
.. 870,755
370,915
eeeee 371,000

Harvester cutting apparatus, S. P. Bunch 870,762

Hat or coat hook, J. LotZ......cccvuuunennnn . ... 870,959

Hats, crate for shipping and packing, S. P. Svens-
80D........ . .. 370,989

Hats, making, Materne & Springer
Heater. See Car heater. Feed water heater.
Heating apparatus, combined hot air and steam,
J. H. Waterman [P . 6 K1) (1]
Heating furnace, J. A. Price.... 370,889
Heel burnishing machine, A. Andres. 871,022
Hitching device, 8. I. Silsby........... cereeene. 371,102
Holder. See Card or label holder. Chalk holder.
Cuff holder. FKabric holder. Harrow tooth
holder. Knife blade holder. Rein holder.
Spoon holder. Trace holder.
Hook. See Hat or coat hook. Snap hook.
Horses, calking boots for, J. B. HOyt............... 370,788
Horseshoe calks, die making, P. F. Burke..370,763, 370,764
Hose nozzle, W. Wilkins ... 870,836
Hot air furnace, F. E. Adam.. &1,020
Hot air furnace, M. J. Mosher. 370,507
Hot air furnace, 1. D. Smead.. . 370,981

.. 870,963

Hot air furnace, L. J. Trecy....... . 811,108
Hub attaching device, Koeller & Mueller.......... 311,077
Hub attaching device, J. Raddin...........c..c.e.. 370,818

Hydraulic and knuckle joint press, combined, A.

Hydraulic engine, S. N. Knight....
Hydrocarbon furnace, W. B. Wright
Hydrocarbon vapor and burning or storing it, de-

vice for generating, L. B. White...
1ce machines, compressor for, J. Schuehle......... 370,896
Ice, machinery for dressing or planing, H. Cars-

Ice tongs, A. S. Hollenback.............ev oo.. eeeees 871,066
Implements, art of making hollow handle, W. W.

Injector burner, W. B. Wright
Injector for hydrocarbon furnaces,

371,157

Jack. See Wagon fack.
Joint. See Stovepipe joint.

Jug handle, Wooldridge & Hendron................ 871,018
Knife blade holder, White & Taylor................ 311,014
Liadder and chair, combined step, R. G. Dudley... 371.128
Lamp attachment, W. G. Croom............c...c ... 871,124

[Lamp, incandescent electric, E. P. Thompson,
870,993, 371,003

Lamp, magnesium, H. Suss
Lamp, regenerative gas, C. M. Lungren (r)
Tamps, bending fllaments for incandescent elec-
tric, E. P. ThOmpSON......covivvieirenieennians
Lamps, evacuating globes for incandescent elec-
tric, E. P. Thompson........cc.. «vuuueeen 370,994, 370,996
Lamps, evacuating incandescent electric, E. P.
ThOMPBON....covt tevrrnniees soresrennneeeniannes
Lamps, forming fllaments for incandescent elec-
tric, E. P. Thomp8OD... ...ccuvevvenneannne. eee.. 370,998
Lamps, manufacture of incandescent electric, E.
P. Thompson...
Lamps, manufacturing fi
ceat electric, K. P. Thompson........ ceececeeees 370,995

370,099

Lamps, treating fillaments for incandescent elec-

tric, E. P. Thompson..........cevuiiennnn 371,001, 371,002
Lantern, candle, S. C. Drumheller...... ........... 870,770
Leaf turner, L. Muller.................ceeu .... ... 870,884
Level stock, spirit, E. A. & C. M. Stratton. . 370,826

Lifter and carrier, F. P. Keller.......... ... 370,949
Limbs, joint for artificial, G. R. Filler.. ... 370,774
Litharge furnace, S. C. Rowell ... 370,892

Lock. See Combination lock. Firearm lock. Nut
lock. Seallock.

Loom for cross weaving, C. A. Littlefleld.......... 371,081

Looms, adjustable holder for heddle frames of,

JoWalder...ooiiiiiiiiiiiiiiiriieiiiieenneneeennns 371,007
Looms, shuttle for narrow ware, W. Wattie....... 870,910
Lubricator. See Axle lubricator.

ILubricator, J. N. Lighthall
Lubricator, E. R. Simpson et al.
Malt kiln furnace, C. C. Clausen.
Marking stick, C. Fisher................ . 31,133
Mechanical movement, D. H. Bennett ....... e 371,024
Metals from their ores, apparatus for agitating
solutions in the leaching of, k. F. Hunt........ 870,871
Milk boiler, C. D. Salfield ..........ccovvveeianene. 370,974
Milk cooler, L. R. Oakes........cccoeveniieeiuninenn.s 370,968
Milk cooling and straining device, I.. 8. Howard.. 570,670

Moulding roorn, J. F. Steward . 370,901
Mower, lawn, W. J. Fitzgerald 370,771
Motor. See Pump motor. Spring motor.

Music leaf turner, A. J. Cole 310,855
Nail cutting machine. P. McDermott . 370,965

Necktie fastener, A. Larson...
Needle, A. S. Hutchinson. .. 311,141
Nut lock, W. A. Pungs.... 871,149
Qil burner, water base, D. Moore............cccee..s 870,883
0Oils, desulphurizing and purifying petroleum, D.

M. KenDeAY....ootvuveeunirirennneernncarsnsenanes 370,950
Opera glass, F. Scheidig..... . 870,975
Oven, portable, M. C. Root. .. 37,151

871,079

Packing, piston or valve rod, Deeds & Dawson.... 370,934.
Paper package fastening, T. F. W. Schmidt...... . 371,098
Paring machine, fruit, F. R. Williams.............. 870,914

Patterns, fastening together paper dress, F. Koe-

Pencil, A. Michael 7

Pencil sharpener, E. A. Gay... ... 370,940
Pendulum power, inclined plane, A. J. Ritter..... 370,820
Perforating machine, E. B. Stimpson, Jr...3870,985, 370,986
Pianoforte, W. H. I[vers............cceuuu. ... 871,069
Pianofortes, pin block for, W. H. Ivers ... 871,070
Picture frames, hanging device for, A. Campbell. 870,765

Pictures and analogous articles, mounting, C.

Tollner, Jr ... 371,004
Pillow, couch, J. Flinn.. . 370,772
Pin and needle case, M. M. Smith . 871,104
Pipe wrench, E. Judson . 311,143
Plaiting machine, J. F. Young.. . 370,848
Planing machine, S. K. White.. . 870,912
Planter attachment, corn, 1. H. Athey. . 311,119
Planter, corn, E. Bowman.. . 311,028
Planter, corn, A. T. Foster... ... 371,051
Planter, corn, T. F. Miller ... 370,804
Plate rack, W. S. Dimes... . 871,044
Pliers, C. B. Manley... . 310,960
Plow, J. F. Murchison......... 370,808
Polypantograph, E. Frankenberg . 370,939

Post. See Fence post,

Post hole digger, N. Newman ceseereess 370,810
Pot. See Coffee pot.

Potato masher, G. M. Drum...... Gesesssncsnnnee ... 370,861
Power. See Pendulum power.

Press. See Cider press. Hydraulic and knuckle

Jjoint press.
Pressure regulating apparatus, T. B. Carroll 370,766
Pressure regulator, fiuid, H. C. Johnson 370,791
Printing machine, perfecting cylinder, B. Huber.. 370,789

Printing machine, stencil, C. N. Jones.............. 370,947
Propeller shafts, stern tube bushing for, J. Men-

- 870,802
Provision or lunch bag, N. J. Hallberg. 370,866

Pulverizer, P. B. Mathiason... ..... . . 370,880
Pump motor, W. W. Ward...... . 371,009
Punching device, A. W. Payne..... . 870,818

Pyroxyline, solvent for, O. P. Amend...... .......
Rack. See Plate rack.

Radiator, B. A. Wo0od. .. cccevniiiiiiiiiininnnianas, 31,017
Radiator for heating air, W. P. & R. P. Thomp-

871,021

Rail joint support. A. H. Ege .. .
Railway, cable, C. J. P. Heim.......coocvevuiinnnnnns
Railway crossings and similar places, foot guard

for, C. H. Watson... .. 37,011
Railway signal, R. D. Anderson 870,917
Railway signal, P. Milroy....... . 371,147
Railway switch, J. B. Suffern 370,968
Railway switch, automatic snow cleaning, U. S.

B L 7 370,797
Railway switch, portable, J. M. Alford. veee. 370,754
Railway tie, J. B. Williams... 870,837
Railway tie, metallic, W. H. Troxell... .. .. 371,110
Railways, gripper for cable, W. H. Paine . 871,095

Raisins, packing plate for, T. C. White... .. 371,013
Ratchet drill, A. W. Linton........... 370,956
Reach coupling, H. B. Yaryan.. .. 870,916
Reaping machine, J. Jansson teeeeee. 870,946

Reel. See Fishing reel. Wire rod reel.
Regulator. See Gas pressureregulator. Gas regu-
lator. Pressure regulator.

Rein holder, C. W. Pearsall....... .. 310,814
Remedy, alterative, C. C. Schoeller .. 370,976
Rock drill stuffing box, Tarn & Schury............. 370,990

Roofing and method of and apparatus for con-
structing the same, thatched, H. Steddom, Jr. 370,984
Rubber coating machines, knife for, T. H. Videto 371,155
Safe orrefrigerator, pie, L. J. Holt................. 370,945
Salve, P. L. J. Schaefer.........cocvviiiiiiiiniennis 370,823
Sand blast apparatus, Stone & Hindson.. .. 370,987
Sash fastener, Richards & Kempshall.. .. 870,891
Sash. window, D. W. Clarke.... ... 870,930
Sawmill carriages, feed mechanism for, A. E.
Hoffman..........ccovveennne F T 370,944
8aw, swing, J. Martin....... . ..
Screw, jack, Hopkins & Knight
Screw tap, J. Wike
Seals, apparatus for attaching metallic, Gros &

Seal lock, C. E. Davis.
Seal lock, I.. A. Foote
Seat. See Extensible seat.
Sewing machine stand, J. W.Post..................
Sewing machine tuck marking attachment, J. R.
Hebert..
Sewing machines, mechanism for operating and
.regulating the feed movements of, A. C. Mit-

Shade exhibitor, L.
Shaft covering, D. M. Hayworth..
Sheet metal column, Mesker & Edwards.
Shirt, I. P. Turner..........ccoeeeveeee
Shoe or glove fastener, F. M. Loder.
8hoe upper blank, J. L. Skinner..
Sifter, ash, W. Coughlin......
Signal. 8ee Railway signal. . -
Signaling apparatus, electric, J. P. Tirrell..... eee.. 370,831

Sleigh knee, L. D. Stillson..
Sleigh, log, G. Desjardins
Snap hook, S. S. Stahl ...
Soap, making, M. O’Hara

.. 371,08

Spinning mule, E. Wright...... .. 870,840
Spoon holder, A. W. Hanington... ceeeeeneens 310,942
Spring motor, A. F. GEOTRe........ccovvvvvereennnnn. 870,779

Stalactites and grotto work, composition of mat-
ter tor making imitations of, M. Boog.......... 371,027
Stamp or label dampener, L. B. Bertram.. .. 371,026

Stand. See Album stand. Blacking stand. Flat

iron stand. Sewing machine stand.
Steam boiler, A. D. & ¥. B. Brock.....c.cee.veeenn 371,030
Steam engine, C. H. Benton ceeeeeses.. 370,919
Steam eneine link, C. M. Farrar...... .. 370,938

Steam steering engine, W. C. Williamson..
Steamer, feed, Hoover & Winans..

.. 871,016
. 310,787

Steering apparatus, C. Terrell....... .. .. 370,828
Steering gear for ships, etc., 0. Adams . .. 370,844
Stockings, etc., device for darning, C. C. Gale..... 370,775

Stone sawing machine, T. A. Jackson........
Store service apparatus, E. F. Geering.
Stove donr, B. A. Baxter...
Stove, heating, J. W. Fowler.

.. 870,790
.. 370,178
.. 370,849
. 311,184

Stove, lamp, O. A. Stempel .. .. 371,152
Stovepipe joint and ventilator, A. W. Fox......... 31,052
Strap. See Trunk strap.

Swing, adjustable, C. B. T. Hendrickson...... eeee. 371,065
Switch. See Railaway switch.

Telegraph, printing, R. J. Sheehy 870,978

Telegraph receiver, C. Selden
Telephones, resonant attachment for, E. A. Bal-
loch.... .. 370,847
Theatrical appliance, R. J. Cutler.. .. 370,858
Thermostat, W. H. H. Barton...... . 871,121

370,898

Thill coupling, Henne & Tippin ... 310,785
Thill coupling, L. Sutherland .. 870,905
Thill coupling, J. E. Woll.... .... . 870,839

Ticket, duplex time, W. W. Currie. .. 371,126
Ticket, variable, W. E. Waller................ ... 871,008
Tie. See Railway tie.

Tobacco, apparatus for resweating, W. T. Backus,

. 370,846
.. 370,953
. 870,961
870,913
371,054
.. 311053
. 370,958

Tobacco cutting machine,
Tongs, W. H. Mannes
Tool handle, C. Willms
Tooth, artificial, D. Genese .
Tooth crown, artificial, W. H. Gates.
Toy building block, V. Loos.... ...

Trace holder, A. H. Eiseman (r).. .. 10,87

Track clearer, J. M. Christopher .. 371,032
Traction wheel, J. R. Huxtable.. .. 871,142
Transplanter, J. B. Johnson.. .. 811,072
Trap. See Animal trap.

Truck and weighing scale, combined hand, W. C.

83 T N 371,0m
Truck, car, J. C. Barber.. .. 870,768
Trunk strap, G. A. Berry . . 370,931
Tube. See Wick tube.

Tube expander, C. Kane.... .. 370,876
Tubes, making metallic, A. J. Upham. .. 370,882
Tug, thill, D. Singletary.... .......... .. 370,899
Type rubbing machine, G. Rettig.. ... 370,819
Undergarment, A. S. Haight........... ... .. 870,781
Valve for air brakes, automatic, T. Lanahan...... 371,078
Valve . for drains, automatic backwater, M.

.. 373,085
Valve for gas service pipes, shut-off, J. 8. Klein... 371,075
Valve, pressure reducing or regulating, F. P.

Hays.....ooceeveenennes conianannnns v.eee.. 371,063
Vapor burner, Z. Davis.. .871,040, 371,041
Vehicle brake, 8. M. Gillett.. .. 870,864
Vehicle, two-wheeled, J. W. Phillips . 870,815
Vending apparatus, automatic, ¥. C. Lynde,

371,145, 371,146
Ventilator, J. Honeyman .. 311,067

Vise, J. Ernst. ......... .
Wagon jack, Cately & Tisdale......
Wagon running gear, M. J. Hatcher.....
Washing machine, Chamberlain & Cline
Washing machine, J. C. Cropper
Washing machine, W. J. Bunt
Washing machine, T. Oliver.....
Waashing machine, Tougas & Fournier....
Washing machine, pounder, J. T. Varney.
Watch, W. Hanson .
Watch. stem winding-and setting, D. H. Church..
Watches, device for setting ruby pins in, D. H.

870,937
370,767
871,061
.. 370,854
.. 37,125
.. 871,140
. 370,812
370,908
870,834
871,139
870,929

ADDEY....cetiiiiiiiiiiiiiiei e e 311,019
‘Water purifying apparatus, J. W. Mackintosh.... 870,798
‘Weighing machine, grain, J. B. Oyer................ 871,148
Wells flow, device for making oil, J. W. Waits..... 371,006

Wheel. See Car wheel. Traction wheel.
Wick tube, Clark & Lines....
Windmill, Avery & Berrien..
Windmill, A. S. Baker......
Wire fastener, C. T. Bush..
Wire rod reel, W. J. Karnen
Wrench. Seen Pipe wrench.

Wrench, A.J. Barber...........cceeuue ceeseresernnnas

Wdvertisements.

Inside Page, each ineertion « - = 75 cents a line.
Back Page, ench insertion - - - $1.00 a line.

The above are charges per agate line—about eight
words per line. This nocice 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 must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

Accident Company
of America,
Largest in the World ;
ALSO,

Best of Life Companies.

All its Policies contain Liberal
Non-forfeiture Provisions.

Hss $9,464,000 Assets,
$2,227,000 Surplus,
i To pay AT ONCE the most
enormous mass of claims
that even great railroad
and steamhoat accidents
can bring upon it.

Has paid over $13,500,000

in claims.

immediately on receipt of

All claims paid without Discount, and
Satisfactory Proofs.

JAMES 6. BATTERSON, Pres.
RODNEY DENNIS, Sec’y.

SEBASTIAN, MAY & GO'S

Improved Sorew Cutiing

LATIHES

Power

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs? outfits, Latkheson trial. §
Catalogues mailed on a{g)lication
165 ‘W. 2d St., Cincinnati, Q .

EXCELLENT BLACK COPIES of anything written or
drawn with any Pen (or Type Writer) by the Patent
u.

Pal
Only equaled b
A “Tn th.hnzrap(i'xy. v
Specimens Free.

AUTOCOPYIST CoO., 166 William Street, New York.

"SCIENTIFIC BOOK
CATALOCUE,

JUST PUBLISHED.

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

MUNN & CO., Publishers Scientific American,
361 Broadwny, New York.

04 BAND NACRINER

NY “Llaltlp sent.D

. Y..iachiner, e PO
Bridge Store )1\10. l1)6 o
Frankfort Street, N. Y.

2000 Fine Black coples of Writing, Drawing. Music,
AUTOMATIC Works automat.

DESIGNS. ‘

Burial casket, N.JRappleyea. . 17,760

Card receiver, W. C. Wright. . 17,761
Cracker, biscuit, J. Hartman.. 17,757 |
Stove, heating, J. F. Martens.......... . 17,759
Type, font of printing, E. Sauschke.........ccceeeeen. 17,758

TRADE MARKS.

Blacking, shoe, G. A. MosS............
Boots and shoes, A. Schenck
Catalogues, Butler Brothers.....

Cotton goods, plaid, L. Waitzfelder....
Flour, D. W, Camp.......cccviiiiinnieennnnnennnnnnnns
Hats, men’s and boys’, Gordon & Ferguson.. ..
Lamps and lanterns, burners for, R. E. Dietz.......
Oils, illuminating and lubricating, Coombs, Crosby

Ointment for skin diseases, A. H. Covell..
Pills for human use, F. Sanders. P
Raisins, F. Rolfe............... coociieiiee oo .
Rubber boots and rubber shoes, J. Murray.. .
Soap, tooth, K. A. Sarg’s Son & Co........cceennnnen
Toys and kindergarten materials, F. A. Richter....

14,798

A Printed copy of the specifications und drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. In ordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Wealso furnish copies of patents
granted prior to 1866: but at increased cost, as the
specifications, not being printed, must be copied by
hand.

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

© 1887 SCIENTIFIC AMERICAN, INC.

ically with won-
OPIER

derful precislon
FAST AUTOMATIO CO., 2 New Chambers §t., N. Y.

and rapidity,
RI T PRESS $3. Circular size $8. News-
paper size$44. Ty pesetting easy,
OllI‘ anrinted directions. Send 2 stamps
or catalogue presses, tj% ge, cards,
& CO.

G ARDS &c., to factory, KELS

Meriden, Conn.

Improved Stone Chawneling Machines,
ROCK DRILLS,

Gadders, Quarry Bars, Plug
and Feather Drills, and
eneral Quarrying Machinery.
Send for fulldescriptive catalogue.

Ingersull Rock Drill (n,,

10 PARK PLACE, New York.

FOR SALE, CHEAP,
One Double Cylinder 15 H. P.

Otto Gas Engine

in perfect order. Address,
WINCHESTER REPEATING ARMS Co.,
New Haven, Conn.

SETS OF CASTINGS O

) q F
'g__‘ MODEL ENGINES
,!\ CATALOGUES
o iy FREE.
e ALS0 TOOLS,
GEAR WHEELS.& PARTS OF MODELS

GOUDNIMN - 20 MNASHRTIR

ELECTRIC LICHT AND POWER.
Edco System of Arc and Incandescent Lighting. Direct
or in connection with the Storage Batteries
of the Electrical Accumulator Co.

Dynamos, Moters, Lamps, Batteries, and General Elec-

trical Supplies. .
Electro-Dynamic Company, 224 Carter 8t., Philadelphia,

-t
ki)
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Scientific Qmerican,

A'Great Repository of Practical and Scientific
Information.

One of the Fullest, Freshest, and Most Valuable Hand-books of the
Age. Indispensable to Every Practical Man.
NOW READY.

PRICE, $3.00.
Troo of Postage to Any Address in the World,

The Toshno-Ghamisa] Receiot Dook:

Containing several thousand Receipts covering the
1.atest, Most Important, and Most Useful Discoveries in
Chemical Technology,and their Practical Application
in the Arts and the Industries. Edited chiefly from the
German of Drs. Winckler, Elsner, lieintze, Mierzinski,
Jacobsen, Koller, and Heinzerling, with additions by
William T. Brannt, Graduate of the Royal Agricultural
College of Eidena, Prussia, and William H. Wahl, Ph.D.

BER ROOFING.

F—————” UNEQUALED

"8 5r—" For House, Barn,

and all out-buildings.

Anybody can put it on.
PRICE LOW.

‘Write for Sample and Book.

143 Duane 8¢., New York City.
INDIANA PAINT & ROOFINC CO.

“How to save re shingling, stop

leaks effectually and cheaply in roofs

of all kinds, or lay new roofs,’”’
Particulars free if you mention this paper.

INDIANAPOLIS, IND.

269

FOR SHEDS OR OUTBUILDINGS we are
now manufacturing a most excellent roof for
$2.00 PER 100 SQUARE FEET,
Including nails, caps, and paint for entire roof. We
also have first quality sheathing for lining inside.
$1.50 PER ROLL OF 300 SQ. FT.
Keeps building cooler in Summer, warmer in Winter.
TRY IT!

INDIANA PAINT & ROOFING CO.

R T e e e e e et

Manufactured by

WEITMYER PATENT FURNACE
BOILERS OF EVERY DESCRIPTION.
IDE Automatic Engines, Traction and Portable Engines
STEAM ROAD ROLILERS.

Foundry and Machine Department,

Harrisburg, Pa., U. S. A.

, Ph.
(Heid.), Secretary of the Franklin Institute, Philadel-
phia; author of ** Galvanoplastic Manipulations.” Illus- :
trated by 78 engravings. One volume, over 500 pages, |
12mo, elegantly bound rnscarlet cloth,gilt, clesely print-
ed, containing an immense amount and a great variety
of matter.

Price $2.00, freeof postage to any address in the world.
Abstract of Contents:

Adulterations, Imitations, etc. How to Detect Them; |
Alloys; Artiticial Gems, Pearls, and 'Turkish Beads:
Bitters, Cordials, Elixirs, Liqueurs, Ratafias, and Es-
sences, Extracts, Tinctures, and Waters Used in. their
Manutacture, and the Manner of Coloring them ; Blast-
ing Compounds, Blasting Powder, Dynamite, Gun Cot-
ton, Gunpowder, Nitro-Glycerine, Kulminates, etc.; ‘
Bleaching; Boiler Incrustations; Bone,Horn,and Ivory,
to Bleach and Dye them, and make Imitations and Com-

ositions; Bronzing and Coloring of Metals; Building

faterials, Artificial Building Stone, Mortars, etc.
Cocoa and Chocolate; Celluloid, Caoutchouc, Gutta-
Percha, and Similar Compositions; Cements, Pastes
and Putties; Chemical and Techno-Chemical Expedients,
Preparations; Cleansing, Polishing, and Renovating
Agents; Colored Chalks, C‘myons, Pencils,and Inks for
Marking Linen, etc.; Confectionery; CopyingandPrint-
ing; Damaskeening Steel; Decoration, Ornamentation,
ete. Dentifrices and Mouth Washes; Dyeing Woolen
and Cotton Goods, and Yarns, Silk, Straw Hats, Felt
Hats, Kid Gloves, Horsehair, etc. Mordants; Electro-
Plating, Galvanoplasty, Gilding, Nickeling, Silvering,
Tinning, etc.; Enamels and Enameling; Feathers, Os-
trich, Marabouts, etc., how to Wash, Restore and Dye;
Fire-extinguishing Agents and Means of Mak ing Tissues,
Wood, etc., Incombustible; Fireworks; Food and kood
Preparations; Kreezing Mixtures ; Fruit and other
Syrups; Fuel and Heating. Heat Insulation (Non-con-
ducting coverings); Fusible Colors used in Porcelain
Painting ; Glass, Compositions of the various kinds of
Colors %or, and Processes for Enamelling, Engraving,
Gilding, Silvering, Pulverizing, Filing, Bending. etc.
Glazes for Earthenware; Glass and other Signs: Glue,
Manufacture of ; House hold and Rural Economy; Illu-
minating Materials; Imitations, Substitutes, etc.; Indi-
go. Indigotine, and Alizarine; Inks, Lithographic, Print-
ing, and_Writing ; Jeweler’s Foils; Lacguers and Var-
nisﬁes; Leather, Tanning and Dyeing, including Furs,
ete.; Liquors and Beverages: Beer, Brandy, Gin, Whis-
Ky, Wines, etc.; Lubricants for Machines, Wagons, etc.;

arine Glue, Matches ; Metal 1ndustry; Mustards: Oils
and Fats, Animal, Vegetable, and Mineral; Oil Paint.
ings; How to Cleanse, Pack, and Varnish them, and to
Restore Gilt Work; Paints and Pigments. Grinding
and Mixing Colors, Graining, Imitation of Marbles.
Paints and Washes for Various Purposes, etc. Paper
and Paper Materials, Manufacture, Staining, etc. Glass,
Sand and Emery Paper; Perfumery, Aromatic Vinegars,
Cosmetics, Extracts, air Oils, Pomades, Powder:
Washes, Fumiga.ting Articles, etc.; Pharmaceutic:
Preparations; Photography; lfflaster of Paris Casts
which can be Washed; Preserving Meat, Milk, Vegeta-
bles, Vegetable Substances, Wood, etc., and Preserva-
tives; Sealing Wax and Wafers; Shoe-Blacking, Dress-
ings, etc., Sizing and Dressing for Cotton, Wool, Straw.
etc., Soap, Hard and Soft Soaps, Medicated and Toilet
8oaps, etc. ; Soldering and Solder ; Sugars, Glucose, etc.;
Textile Fabrics and Tissues; obacco, Smoking
Tobaclo, Snuff, Sternutative Powders, etc.; Vinegars,
Manufacture of Ordinary and Fine Table Vinegar;
Washing and Scouring, Manufacture of Washing Blue,
etc.; Waste and Offal Utilization of; Water-Glass (Solu-
ble Glass) and its Uses; Water-proofing Compounds;
Wax and Wax Preparations ; Wood Gildirg, Polishing,
Stmning, etc.; Yeasts Manufacture of Pressed Yeast,
Bakers’ and Brewers’ Yeast, etc. Addenda. Alloys;
Antiseptic and Preservative Agents; Artificial Eyes,
Manufacture of ; Asbestos-and its Uses; Bleaching;
Bookbinding, Gilding, and Ornamenting; Bronzing,
Gilding, Silvering, etc.; Building Materials, Celluloid,
Imitations, Substitutes, etc.; Cement Work; Cleaning,
Polishing, and Renovating_Agents; Colors, Enamels,
Cements, Glue, Varnishes, Water-Proofing Substances,
ete.; Copying; Explosive Agents; Glass; Horn Combs,
Manufacture of; Lubricants, Blacking, etc.; Metel 1n-
dustry: Mlscellaneous: Oils and Fats; Paper : Straw,
Bleaching and Dyeing of; Strength of Materials ; Wil-
low-Ware; Index.

§F A circular of 32 , showing the full Table of Con-
tents of this important book. sent by maal free o/ posta&e, to
any one in any part of the world who wall furnish k -

HENRY CAREY BAIRD & CO,,
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, ’a., U. S, A.

ARMOR-CLAD SHIP VICTORIA. DE-
scription of the vessel, account of the launch, and
speech of Sir Willlam Armstrong on the occasion. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
603. Price 10 cents. To be had at this office and from
all newsdealers.

PATENT RIGHTY FOR SALE.

APPARATUS FOR BUILDING

WINGALTE BUILDINGS AND WALLL,

County Rights, $50. State Rights,
See descriptive notice in SCI. AMERICAN, May 22, 1856.
Send for circulars. Ransome,402 Montgomery St., 8.F.Cal.

LOCALIZATION IN THE CORTEX
Cerebri. A paper by L. C. Gray, M.D., discussing the
present state of our knowledge concerning cortical lo-
calization. With 7 figures. ontained in_ SCIENTIFIC
AMERICAN SUPPLEMENT, No. 606. Price 10 cents. To
be had at this office and from all newsdeuers.

EVERY USER OF MACHINERY

SHOULD LEARN

How to Use Loose Pulleys.

Useful information on thissubject
is given in our ‘‘Catalogue No. b5.””
‘Sent free to any address.

VAN DUZEN & T1FT, Cincinnati, O.

SYSTEMS OF DISTRIBUTION OF
Electricity.—A lecture by Elihu Thomson, delivered in
the Sibley College course. The series, multiple arc. ser-
ies multiple and multiple series, accumulator and induc-
tion systems described, and their advantages and disad-
vantages discussed. With 18 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 603. Price
Angnts. To be had at this office, and from all news-
ealers. -

PERFECT
NEWSPAPER FYILE

The Koch Patent File, for preserving newspapers,
ma(fuines. and pamphlets. has been recently improved
and price reduced. Subseribers to the S8CIENTIFIC AM-
ERICAN and SCIENTIFICAMERICAN SUPPLEMENT can be

Send for

HARRISON CONVEYOR!

For

HabShing 612in, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c.
| BORDEN, SELLECK & CO.,§

Sole
Manu’fers,

$ Chicago, lIL

Circulars.

FlNE Tool FOOT POWER
3y MACHINERY,

For Metal and Wood” Workers. Send 4c.

i in stamps for large Illustrated Catalogue.

JUHN WILKINSON CO., 77 State Street, Chicago, 11l

'THE ECLIPSE OF ALGOL, WITH THE

latest Determinations of its Distance and Dimensions,
—By Royal B. Hill. An interesting account of recent
studies of the variations in intensity of the star Algol,
with a discussion ofits orbit and that of its satellite.
How a cardboard model of the phenomena of 1ts eclipse
may be made. \\ith 8 figures. Contained in SCIENTIFIC
AMERIC AN SUPPLEMENT, No. 538. Price 10 cents. To
be had at this office and from ali newsdealers.

LANTERNS!
C.T.MILLICAN, 728ChestnutSt., Philada.Pa
A patent, resgectively the license for

Fo R SALE « a special machine, selling already to a

large extent in Germany, for Austria, France, Belgium.
England, and America. Address offers to C 5517, care
RUDOLF MOSSE, Cologne (Germany).

- . SUPERIOR R
Stationary Engines

with Plain and Automat-
ic Cut-off. Vertical and
Horizontal.
Penna. Diamond Drill Co.,
Birdsboro, Pa.

THE IRON AND COAL DISTRICTS

of Alabama.—An interesting paper, with map showing
the position of the mineral districts of the State. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
500. Price 10cents. To be had at this office and from
allnewsdealers.

AND FINE GRAY iRON ALSO STEEL

PSDEVLIN & Co { 725, e

MALLERBLE & wt e
. THO

LEHIGH AVE & AMERICAN 5T PHILA, .o AT

AN IMPROVED ARMY FILTER —DE-

scriptior of avery effective pcrtable filter, devised by
Mr. Maignen for army use, but likewise adapted for the
use of wine and spirit merchants and brewers, and for
laberatory purposes. Illustrated with 8 engravings.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No,
436. Price 10 cents. To be had at this office and from
all newsdealers.

ANTED—Agents to sell PRATT'S PATENT
BUTTON FASTENER., Address PRATT

MANUFACTURING CO., Boston, Mass,
for Hot or Cold, Fresh or

STEAH Puup Salt Water; for Oils, Naph—

tha, Tar; for Cane Juice, Liquors, Syrups, Scum; for
monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis-
cous or Foul Liquids, etc. 'Vacuum Pumps of the
highest efficiency. F'ilter Press Pumps. Air, Gas
and Acid Blowers. Air Compressors. Etc.

BuiLt BY GUILD & GARRISON, Brooklyn, N. Y,

SHAFTING DEPARTMENT Couplings,

EDISON MACHINE WORKS.

sl!gngers, Shafting, Pulleys.

D FOR CATALOGUE.

Salesroom 19 DEY STREET New York.

THE

H

]

8 ,

E'- Section of Copper-Wire-sSewed
% coned pulleys and other hard places.

4 R cor

ERcWLE ChrcULES Lacine.

ng, specially adapted to use on

Light Double Bel.

Manufactured by th# PAG L BELTING CO0., Con-

N. 11, Also manufucturers ot Staple and Special Grades of Leather Belting and the

8 Send for Catalogue No. 23. _&8

ICE & REFRIGERATING

Machines. York Pa-
tent. YORK MFG.
CO., York, Pa.

1,000,000 (JNE MILLION 1,000,000

MANUFACTURED.

The Safe Fountain Pen will write fluently for one
month without refilling. (Guaranteed for one year.)

Cheap, Useful, and Durable.
Former price, $1.00; 50 cents complete, or 3 for $1.00,

comprising Pen, Filler, Cap, and a Case. A useful and
valuable present. Sent free by mail. Agents wanted.

SAFE FOUNTAIN PEN COMPANY,
37 Frankfort St., NEW YORK.

COLORS, COMMON AND POISONOUS.

—A table showing the composition of some of the pig-
ments in common use, with a classification of the latter
based upon poisonous properties. Contained in the ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 546. Pricel0
cents. To be had at this otlice and from all newadeairs.

PLAYS

£ New Catalogue of Valuable Papers

contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent

Dialogunes, Tableaux, Bpeakers, for
School,Club & Parlor. Bestout. Oata~
logue free. T.S. DENISON, Chicago, Ik

freeof charge to any address.
MUNN & CO.. 361 Broadway, N. Y.

3 Your Name on this Pencil Stamp, 25¢c.

e

with IndiaInk, agt’s terms & outfitfree
Agts, are selling hundreds of these st’ps.

halman Lfg, Co.y Baltimoere, Md., U.8. As
Leading!mporters & Wholesale StampHouse.

HOW TO GRAFT.—A VALUABLE PA-
ger, giving complete directions for making various
inds of grafts in fruit trees.—Cleft gra: ing, slip
grafting, bear’s mouth grafting. wired grafting, side

grafting, whip tting, saddle grafting, tongue
g{,n.ttmg. split gvr ting, crown rafting. Grafting-wax.
axed cloth. ith 11 figures. Contained in SCIENTI-

FIC AMERICAN SUPPLEMENT No. 540. Price 10 cents.
To be had at this office and trom all newsdealers.
To introduce our wonder-

GRA"n GIF ful Self—ogemting ‘Wash-
VE ON

ing Machine we will GI away in every
town. Best in the World. No labor or rubbing.
SEND FOR ONE to the

National Co., 23 Dey St., N. Y.

WE MANUFACTURE

WELL DRILLS

FOR
Water, Coal and ' Gas,

Hydraulie or Jetting.

Largest ftock in America.

¥armers with small out-

lay_(experience wunnecessary), Can

make large profits, Norisks. Can

direct buyers to paying territory.

Prospecting for Water, Coal

or Gas done on application.

Also M'f’s of WIND MILLS,
HORSE POWER
FODDER

Catalogue.

CHICAGO
=% TUBULAR WELL WORKS.
€8 W, Lako 88, Chicago, Il

PULLEYS, HANCERS
FRICTION CLUTCHES

PROGRESS MACHINE WORKS,V
A, & F. BROWIT,
44 Parlx Place, N. Y.

18k SOLID ROLLED GOLD RINGS

Ringsat the special prices,quoted,which are about one-fourth the regular price charged in jewelry stores.
A

§ To introduce our fine Jewelry to New
8 Customers, we will send the following

POPULAR WEDDING RING.
Sample, by mail, £0c..

CHASED BAND RING.
Sample, by mail, 30c.

CHASED RING HEAVY WEDDING RING,

by mail, 85e.

' CHA!
Sample,

Sample, by mail, 35¢.

W
Illustrated Catalo

ue of Watches and Jewelry. W
firm in America.

dress W. Hill & Co.,

BUJ &Iied for the low price of $1.50 by mail, or $1.25 at the
o of this paper Heavy board sides; inscription
C AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.
ddress
MUNN & CO,
Pyblishers SCIR. TIFIC AMERICAS-

e warrant each and all of the aboye Rings to be 18k Solid Rolled Gold, With each Ring we send our

e give grandeur val
o .g‘ v value for less money than an

other
ewelers, 100 W. Madisona St., ch{uco.

© 1887 SCIENTIFIC AMERICAN, INC.

NGRAVING FDOR ALL ILLUSTRATIVE AND
- ADVERTISING PFURPRUSES -

WHAT AMERICAN ZOOLOGISTS HAVE
Done for Evolution. Ry Edward S. Morse. Address of
theretiring president of the American Association for
the Advancement of Science, New York, Aug. 11, 1887.
An interesting review of ten years’ work performed by
American Zoo ogists. Contained in SCIKNTIFIC AMERI-
CAN SUPPLEMENT, NOS. 607, 60S and 609. Yricell
gen{.s each. To be had at this >fice and from all news-
ealers.

Propesals for_ three Overhead Travelling
Cranes complete, three Subports for suc
Cranes, and one Iron Frame for a Building.
NAVY DEPARTMENT,

W ASHINGTON, July 23, 1887.

Sealed proposals will be received at the Navy f)epart-
ment, Washington, D. C., until 12 o’clock noon, on Thurs-
day, the 15th day of September, 1587, at which time and
P]ace they will be opened in the presence ot bidders, for

urnishing the necessm('ly material and labor and con-
structing, delivering and erecting the iron work for the
supports of three overhead travelling cranes, the frame
of one building. and three overhead travelling cranes
complete, including attachments pertaining thereto, for
the Ordnance Gun-shops at the Navy Yard, Washington
D. C,, in accordance with plans which may be seen, and
specifications, copies of which, together with all other
information essential to bidders, may be obtained at the
Office of the Civil Engineer at said Navy Yard. Propo-
sals must be made in accordance with forms which will
also be furnished on application to that office.

Proposals must be made in duplicate and enclosed in
envelopes marked * Proposals for Overhead Travellin
Cranes com plete, for Tron Supports for such Cranes, an
Iron Frame for a Building,”” and addressed to the Secre-
tary of the Navy, Navy Department, Washington, D. C.

The Secretary of the Navy reserves the right to reject
any or all bids, as, in his judgment, the interests of the
Government may rsailire.

LLIAM C.SWHI’I‘NEY,

AVY
‘W ASHINGTON, September 12, 1887.
The time for receiving proposals vnder the foregoing
advertisement is hereby extended until Tuesday, the 1st
day of November, 1887, at 12 o’clock noon, at which time

the bids will be opened.
JOHN G. WALKER,
Acting Secretary of the N’aw.

PANAMA CANAL.—A PAPER BY DR.
W. Nelson on some of the difficulties to be overcome in
the prosecution of this work. Damming the Chagres
River. Extent of the earth cutting. Ocean tides. The
climate. Prevalent diseases. Cost of the canul in lives.
Cost of the work. Contained in 8 IENTIFIC AMERICAN
SUPPLEMEXNT, No. 603. Price 10 cents. To be had at
this office and from all newsdealers.
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535 PEARL Y]
& Elnzjl “NEW YOR!
OPECAITYFIAE LS TRATED QUGG
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Send erszWB Zor

WANTED (Samples FREE) for

Dr. Scott’s beautiful Electric Cor=

. sets, Br es, Belis, Etc. No
rislgqmck sales. Territory given, ratisfaction guaran-
teed. DR. STCOT, 843 Broadway, N. Y.

BRICKS AND BRICKWORK. A PA-
Eer by Prof. T. Roger Smith, F.R.I.B.A., giving an in-

eresting historical account of the art of making bricks,
and a description of the various kinds of bricks and the
mode of manufuacture, and various methods of laying
them. Contalned in SBCIENTIFIO AMERICAN SUPPLE-
MENT, No. 601. Price 10 cents. To be had at this of-
fice and from all newsdealers.

WATERBURY MALLEABLE IRON COMPANY,
WATERBURY, CONN.

MALLEABLE
GRAY
CASTINGS.

FITTINGS for STEANM, GAS & WATER.
FOR EVERY

ﬂoﬂ;l!SE BuiLT FREE canvasser

akes a given number of subscriptions fi
grand, new book “ Beautiful Homes.” For full ;:rf?ilg
ularsand picture of house address Agents Dept., of the
Co-Operative Building Plan Ass’n,63 B’dway, New York

CONCRETE.—BY JOHN SLATER, B.A.

—A paper on the means to be adopted in order to render
buildings stable, and on the use of concrete as a mate-
rial for that purpose. Early use of concrete as a build-
ing material. Value of concrete. Materials of which
concrete is composed. (ement concrete. London con-
crete, Artificial stones. Concrete buildings. (‘ontain-
ed In SGIENTIFIC AMERICAN SUPPLEMENT. No. 539.
Price 10 ceuts. To be had at this office and from all
newsdealers.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 1ts circulation
is many times greater than that of any similar journal
now published. It goesinto 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
advertises in the SCIENTIFIC AMERICAN. Anddo not
let the advertisin, aﬁfut intluence you to substitute
some other paper tor the SCIENTIFIC AMERICAN, when
selecting a list of publications in woica you aeciae 1t is
for your interest to advertise. This is frequentiy done,
for the reason taat tne agent gets a larger eommission
from the papers having a smull circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

dress
MUNN & CO., Publishers,
361 Broadway, New York.
c AT A R R H positively cured by the great German
Remedy Sample pkge. and book for

dcts.instamps. E. H. MEDICAL CO., East Hampton, Conn.

CONSUMPTION, iisissmonea
9troubles Cured
Alate discovery. 8: 1 free withtreatise taining
directions for home treatment. Give express office.

DR. WM. F. 6. NOETLIN G & C0., East Hampton, Conn.

ELECTRICAL,
Str

eet, N. Y.

AND IRON

Edward P.Thompson, Solcitor
of Electrica) Patents, 3 Beekman
Write for testimonrials and instructions,
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Wovertisements.

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

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

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective cullings. Our post office denartment
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 just been published for free
circulation at the office of this paper. Subjects clas-
gified with names of author. Persons desiring a
copy, have only to ask for it, and it will be mailed to
them. Address,

MUNN & CO., 361 Broadway, New York.

Steam! Steam!

We build Automatic Engines from 2 to 200 H. P.,
equal to anything in ruarket.

A Large Lot of 2, 3 and 4-H. Engines

With or without boilers, low for cash,

B. W. PAYNE & SONS,

Box 15, Elm:.xa,, ;L\T
FOUCAULT'S CURRENTS. A PAPER

by Dr. A. Von Waltenhofen, describing a new a;t)gamtus
lor the producticn of Foucault’s currents. fig-
w ntained in ‘SCIENTIFIC AMERICAN SUP PLE-
MENT, No. §05. Price 10 cents. To be had at this office
and from all newsdealers.

THE BARAGWANATH STEAM JACKET

Feedwater Boiler and Purifier.

Boilsthe tﬁgwater. Keeps the boiler clean.
Saves boiler repairs. Saves from 15 to 40 per
cent. of fuel. lLarge heating surface. No ra-
diating surface. No_ back pressure. Thor-
oughly utilizes the exhaust. Strong and dur-
able. "Over 5,060 in use. Send for circular.

WM. BARAGWANATH & SON, 40 West
DIVISIOH Street, Chicago, I1l.
= JAS. B. CROUTHERS, M. E., General East-
ern Manager, 112 leerty Street New York.

OUTLINES OF A NEW ATOMIC

Theory.—A pager by Dr.T.L. Phipson, putting forth a

new atomic t eory. which does not necessitate any

fr he nc lature or teaching of chem-
stry. (Joumisned5

in SCIENTIFIC AMERICAN SUPPLE-
MENT, No . Price 10 cents. To be had at this
office and fromall newsdealers

Tel aph and Electrical
.elegr BT

Medical Batteries, Inventors’ Models, Ex Se
Mmental Work, and ﬁne brass castings. Send for
natalogue C. E. JONES & BRO. Cincianati, O,

is impcrtant to us thac you mention this paper.

P, household ever produced.
" by any one at less than half the cost of brick
! llIll!]gS, while it is far more durable.

W.JOHN
ASBESTOS:

HNS

_PLASTIC STOVE-LINING.

One of the most desirable articles for the
Easily applied

Only one half the thickness of ordinary

y fire-brick is required, leaving more space
for fuel.
Ranges and Furnaces,

Suitable for all kinds of Stoves,

Ready for use in 5 and 10 pound cans, also

in Kegs and Barrels.

ASBESTOS COVERINGC.

For Furnaces, Furnace Pipes, etc.
Fire-Proof, Non-Conducting.—
38 per cent. of Fuel saved.

bine Water Wheels.
York Mfg Co., York, Pa. U. 8. A.

THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and etfi-
% ciency. Needs no care or skill; cann ot
il get out of order; has no moving parts.
L superior Fire Pump.
Ml Instantaneous and powerful, ever ready,
F Available, wherever steam pressure can
be had. for pumping any kind of liquid
hot,cold, sandy,impure, etc.). We make
en sizes, {mces from $7to $75. Capaci-
ties from to 20.000 gallons per hour
State for what purpose wanted and send for Catalogu-
of “ Pumns.” ~ Van Duzen & Tift, Cincinnati, O.

AMMONIA SULPHATE.—A PAPER

tus and process for mukmg sulphate nf ammonia.

ith
3 figures.

Contained in SCIENTIFIC AMERICAN SuUp-
PLEMENT, No. 566. Price 10 cents. . To he had at this
office and’from all newsdealens., B

3

SAW §

i Q' Wanted 50,000 SBuwyers and

's AWS Lumbermen to send us their

full address for a copy of Emerson’s {3~ Book

of mAWN, Weare first to introduce NATUR-

AL GAs for heating and tempering Saws

wwlth wonderful effect upon improving their

quality and toughness, enabling us to reduce
pnces

RSUN, SMITH & CO. (Ltd.),
Beaver Falls, Pa.

S

by Watson Smith, F.C.8.. describing Gruneberg’s appara- |

Descriptive Price List free by mail,
H. W. JOHNS M’F°G CO.,
87 MAIDEN LANE, NEW YORK.

CHICAGO, PHILADELPHIA, LONDON

ST E A M E " G l " Es Encyclo- Diamond Book free,

b . pedia of Drills and 25c. for
Horizontal and Vertical. 700 Engrav Lightning mailing it.
ings of Hydraulic American

D r e d nli, n kd Mglchtmery‘i WELL Well Works,
i owder ate an . ’
Fllnl. Mill Machinery, Tur- TOOLS, Machines. Aurora, I,

——————

EGAT'VE FR E E On receipt of two 2 cent

¥ stamps we will send,

postage paid, to any address, a sample American

Filin Negative and full description of the newly per-
fected process of making fiim negatives.

The Eastman Dry Plate & Film Co.» Rocherter, N. Y.

MACHINERY.

E. & B, HOLMES,
BUFFALO, N. Y.

BARREI

Address JOHN A ROEBLING 'S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

‘Wheels and Rope for conveying power long distances.
Send for circular.

NAVAL ARCHITECTURE.—AN IN-

teresting review, by Mr. R. Duncan, of the progress
tbat has been made in this branch of science during
thelast fitty years. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 589Y. Price 10 cents. To be

had at this office and from all newsdealers.

Four sizes: 1 H.
These Engines

ECONOMIC GAb

Office and Salesrooms

GAS ENGINES.

Best in prineiple, workmanship, and materials.
An unequaled small Motor adapted to all uses.
‘When the motor is not at work, the ex; enge of rygqing it ceases.
Kimple, mnfe. Economicnl, Durablel

No exira insurance.
P., % H. P., 1 man power, and Dental Engine.

are espeomll suited for Gasoline Gas for country use.
=S or Ilustrated Catalogu

ENGINE COMPANY

- = 34aDBEY ST N.Y,

Contractors and Builders, Cabinet
akers, and Metal Wm kevs, by using
outfits of BARNES' PATE

FOOT-POWER MAC RY,
Can bid lower and save more money
from their jobs than by any other ]
means for doing their work. Also
for indusgrial training in schools
and hom With them, practical
journeyman s trades can acquir-
ed. Catalogue free. Address

W. F. & JOHN BARNES CO.
1999 Ruby st., Rockford, Ill.

MAGIC LANTERNS

And STEREOPTICONS, 3, Views illustrating
orery sutject for PUBLIG Exrflsnlons, e,
A profit ness for a al.
anterns  for Homa Amnsement.. 162 psge Cnmnmm Sreeo
McALI.ISTER, Mfg, Optician, 49 Nassau StegNaYu

DIPHTHERIA. — A PAPER BY DR.

Carl Bunsen, giving the results of his microsco‘bxcnl re-
searchesinto the cause, origin and propagation cf this
dread disease. With 9 figures. Contained in SCIENTIFIC
AMERIOAN SUPPLEMENT, No. 607. Price 10 cents.
To be had at this office and from all newsdealers.

0y

GEO. W. MARBLE, Sole Manu=
facturer of THE ACME WRENCH,
The best made, 11 steel, and warranted, § sizes.
28 to 33 South Canal Street, Chicago, vJ. 8. A
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