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REMOVAL OF SNOW BY MELTING.

The subject of disposing of snow which has fallen
in the streets by some more rapid and less cumbrous
method than that of carting it away has attracted con-
siderable attention from time to time. Various systems
of melting it have been proposed, and calculations as to
the thermal energy required indicate the practicability
of so doing. As fast as melted the water could be
run away through the sewers. The calculations were
made and the possible economies of the process were
examined into, and the results were published some
years ago in these columns. It appeared that snow
could probably be more economically disposed of thus
than by carting it off to the distant river edge and
there dumping it into the water.

Mr.Charles E. Emery, the distinguished civil engineer,
and one of the highest authorities on the use and distri-
bution of steam, examined the question at about the
period alluded to, and reached the same conclusion.
Still more recently the subject has been taken up in
England and the proposition has been made to use gas
for melting snow. While gas is an expensive fuel, it
develops a definite economy in use, because it can be
more advantageously applied than any other fuel,
where the center of heating is of limited area or volume.
Putting the price of gas at a fair figure for England,
2s. 6d. per thousand cubic feet, an English contempo-
rary, The Building News, concludes that snow could
be very advantageously disposed of by melting with
burning gas.

Mr. Emery did not examine the subject from a theo-
retical standpoint only. He also tried a steam melting
process, which gave excellent results and was distin-
guished by great simplicity of appliances. A tarpau-
lin 25 feet square was used to cover an area. It was
drawn about upon a sled and spread where required.
‘When spread, the steam was admitted to its interior
as it lay upon the snow, and the latter was rapidly
melted. In this way it was found that large areas
could be denuded of snow with economy.

The great trouble was the supply of steam. In
streets possessing steam mains this trouble would not
exist, but in other places a portable boiler would have
to accompany the apparatus. The method seems far
simpler and more practical than gas melting with spe-
cial burners and melting plates, and for this country
at least would, we believe, prove far more economical.
The steam process involves the direct contact of steam
and snow. In the gas process as deseribed the conduc-
tion of heat through a metal heating plate is also in-
volved, which would be a cause of inefficiency and
would retard to a degree the melting.

B .
THE EVENING SKY.

The early evening sky just now presents a specta-
cle of uncommon beauty. Sweeping with the eye up-
ward from the western horizon, the lovely crescent of
the new moon meets the view; next, the brilliant orb of
Venus, gleaming with golden splendor; higher up is
the refulgent globe of Jupiter, the largest of the
planets, the fastest in circumferential motion, attended
by four moons, visible in the telescope. The exterior
of the earth turns at the rate of a thousand miles an
hour;that of Jupiter, twenty-seven thousand miles an
hour. Continuing upward are the fabled Pleiades, the
seven stars, visible in all lands—a cluster of flaming
suns, forever flying onward in space.

The rosy red Aldebaran next is seen, burning (if you
look in the spectroscope) with hydrogen, sodium, mag-
nesium, calcium, iron, tellurium, antimony, and mer-
cury. Looking eastward, that wondrous constellation
Orion is beheld, with his three-starred belt, three equi-
distant suns, one degree apart, and those more distant

9 stars, four in number, of which Regel below the belt and

Betelguese above are brilliantly conspicuous. Below
Orion, toward the east, shines the majestic Sirius,
brightest of all the stars. Still eastward is Procyon,

o8 aboveit Castor and Pollux, Capella and Algol, all promi-

nent in the heavenly dome.

Astronomy is indeed the sublimest of the sciences;
no studyis more interesting, none more elevating to the
soul ; yet how few pursue it! Probably less than one
in ten thousand persons can recognize or name the
principal constellations. The glories of the heavens
pass by unnoticed and unknown.

THE WAR SHIP AND HER CREW,

The relative possible effectiveness of modern war
ships. may be measured by comparing the strength of
armor, of battery, power of engines and the like, the
one with the other. But other factors must be deter-
mined in order to come to anything like a reliable con-
clusion as to the result of an engagement between one
type and another, to wit, the experience and training
of officers and crew, and their familiarity with the ap-
paratus they handle; else the opposing commanders
might come together before engaging and, sitting down
at a table, with pencil and paper before them, calcu-
late the chances and award the victory without firing
a gun. Given two ships of equal armor, armament
and power, who will doubt that, barring accidents,
the one whose crew is quickest and surest at the gun
practice, whose officers are quickest at maneuver, will
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|Win ? 8o, too, of ships unequal in size and armament.

The most powerful will not necessarily have the ad-
vantage.

It is an axiom among boxers that a good big man is
better than a good little man, but that a clever little
man is better than a sluggish big man. On the same
theory a big ship, however heavily armored and armed,
with unskillful officers and men not used to or slovenly
at the guns, would be no match for a much smaller
craft with less powerful guns but officers well schooled,
cnergetic and enterprising, and a crew well drilled and
handy. Those who have read the naval history of the
United States will recall the victories gained by the
Yankee ships in thc war of 1812, through superior sea-
manship and gunnery. Though often opposed to ships
of superior tonnage and weight of battery, manned by
men whose courage had been tried in many seas, the
advantage in training proved to be a factor that turned
the scalc in favor of the Yankee crews. It is upon the
superior training, the energy and the enterprise of the
officers and crews of our fleet that we must, in large
part, rely in the possiblc contingency of war with
Chile. Thereis one Chilean ship, the Capitan Prat,
now being completed in a French yard, that, in point
of size, armament and armor, is superior to any ship
which we, at present, have afloat. But there is reason
to believe that any one of several of our ships could
profitably engage her, for, with such a crew as she is
likely to get, nothing like the maximum effectiveness
of her apparatus could be developed.

— e+
Texa: Lignite,

According to Professor E. T. Dumble, a very careful
comparison of Texas lignites with those of Germany
and Austria shows that they are in all respects fully
equal to some of the better grades of those in use, and
equally applicable for all fuel purposes under similar
conditions. This conclusion is supported by the in-
dorsement of some of the most eminent authorities on
the subject in Germany and Austria, to whom specimens
were submitted for examination.

Lignite of this characteris found at Rockdale, on the
International & Great Northern R.R., and at Elgin,
on the Houston & Texas Central R.R., both of which
localities -are sufficiently near to Austin to give an
abundant supply of the fuel at a very low price. The
bed at Rockdale is open, and is being worked on a
small scale ; that below Elgin was opened by Captain
Mather, of the Austin water works, who reports the
seam to be about eight feet in thickness and that it
was similar in all respects to ithat at Rockdale. Tak-
ing into consideration the character of the lignite
which occurs at Rockdale, which has been fully tested
by the geological survey, and that at Elgin, and the
extent of these deposits, there is no reason why the fuel
cannot be mined and delivered in Austin at a price
which will make it the cheapest of the cheap fuels; and
its quality is such that it can be used with greatest
success and economy in the manufacture of lime,
cement, brick, stoneware, glassware, pottery, ete., and
under steam boilers of every kind, thus being en_
tirely suited to all the manufacturing needs of Austin.

In developing the iron resources of central Texas it
will be possible to use some of these lignites as part of
the fuel of the smelting furnace. The character of
coke which can be made from them is now the subject
of experiment, but it is too early to make any definite
statements regarding it. Outside the first smelting of
the iron, however, the quality of the lignites adjacent
to Austin is fully sufficient for all the operations for
converting pig iron into wrought iron and steel, as well
as for all rolling mill purposes.

All that is needed to secure the desired results is a
proper construction of the fire boxes, grate, etec.,
general plans for which can be secured through this
department, or directly from the mechanical engineers
of Germany and Austria.

———— O
An Electric Mail Car.

One novelty in the way of electric traction on the St.
Louis and Suburban Railway, now in successful opera-
tion in St. Louis, Mo., isthe application of electric motors
to a United States mail car, which makes regular trips
over the entireline, distributing and collecting the mail
at thedifferentrailway stations, as is done on steam rail-
ways. This car is of the same length as an ordinary
steam railway mail car, and is equipped with double
trucks with 86 inch wheels, a Thomsoii-Houston fisuor
of 15 horse power capacity being connected to each
truck. A very high speed is attained, and the delivexy
and collection of mail is made without stopping the
car, as in steam service.

et —

AT Fagersta, in Sweden, briquettes are now bemg
manufactured out of wood charcoal by the addition of
coal tar. A paste is made out of the charcoal and thé
tar, which is transferred to a press, whence it issues ith
slabs about 16 in. thick, which are exposed to the air
on the ground for several weeks, during which period
the water in the tar evaporates. This combustible has
been successfully employed for steam boilers, its cal-
orific power being said to approach that of the best
English coals.



FEBRUARY 6, 1892.]

Seientific dmevican,

81

An Englishman’s Views on the Great Exposition.

Mr. James Dredge, editor of FEngineering and
British commissioner, visited this country not long
ago to examine and report to his government upon the
condition and prospects of the Chicago Exposition.
Recently he read an able and exhaustive paper before
the Society of Arts, in London, which is full of instrue-
tive particulars relating to the great enterprise. The
following are his concluding remarks :

"I hope I have made it clear that the pre-eminence of
the Columbian Exposition may be fairly claimed by
its organizers, not only because it will be far larger
than any international exhibition that has preceded
it—that is simply a law of natural development—but
because of the real beauty and grandeur of its build-
ings, and, I think, because of the greater variety,
novelty, and interest of its contents. The develop-
ment of industry in the United States has advanced at
such a prodigious rate of late years that no one can
form even a faint idea of its present condition, except
by facts and figures, than which nothing is more mis-
leading. Last year I ventured to suggest several
reasons why this exhibition should be truly in-
ternational, and to-day I find no reason to modify the
opinions I then expressed. On the contrary, many
significant facts combine to prove the correctness of
those views, and that they were not overstated, at all
events, so far as this country is concerned. There is a
very general feeling of resentment against the United
States, because she surrounds her industries with a
high barrier of tariffs. Nothing could be more un-
reasonablc than this resentment ; it is the business of
every country to guard its welfare in the way which
seems best to itself, whether by great armies, powerful
navies, or internal policy. And, in spite of all the im-
pediments placed in the way of our industrials, no less
than one sixth of our total exports find their way
through the protected ports of North America. This
vast volume of trade is carried on to the mutual benefit
of sellers on this side and of buyers on the other side
of the Atlantic. It seems to me that among these
great interests involved, there would be enough to oc-
cupy all the space that has been assigned to us at the
exhibition. Again, we have many special industries,
the products of which are of the luxurious and costly
kind, to acquire which is the privilege of wealth; and
there is no country in the world that can compare with
the United States in the number and capacity of such
purchasers. This should prove a sufficient induce-
ment to many manufacturers who may become ex-
hibitors at Chieago, witlr every reasonable certainty
of selling all that they may send, and of establishing
permanent and profitable connections in the future.
Americans are rapidly becoming leading patrons Jof
art. The fact that most art students from the United
States go to Paris to study is probably the reason why
the French school controls the American market. It
is time that this condition of things is changed ; and
there is little doubt that it will be changed, if English
artists respond to the invitation to exhibit, and are
fitly represented in the noble gallery of fine arts that
will form so conspicuous a figure at the Chicago ex-
hibition. English sentiments will remain deeply im-
planted in American nature, and will respond frecly to
the feelings expressed by the noble English school,
which won so much admiration and surprise at the
Paris Exhibition of 1889.

I have pointed out that it is the avowed intention, in
American official quarters, to make a bold stroke at
our South American trade, and to wrest from us as
much of our commerce in thc western southern hemi-
sphere and elsewhere as may be possible. Being fore-
warned of this approaching struggle, which is without
unfairness and without bitterness, our manufacturers
should be forearmed, and, by carrying the war into
our commercial enemy’s camp, should turn the ex-
hibition to their advantage, and prove to all the world
the incontestable superiority of the goods which we ex-
port, both as regards quality and price. Whatever
benefits the United States may derive from the policy
of high tariffs, it is certain that such complete protec-
tion must act prejudiciously on many industries, both
as regards the quality of the goods produced and the
cost of producing them. This is an inevitable conse-
quetce of the absence of the healthy stimulus of com-

“*ition, 'When, therefore, foreign purchase 's have an

« vty of comparing at Chicago the relative
Takes of vur own goods, side by side with similar
arii ies made in the United States, I think there need
be: iitile fear of the result. Of course, this has not a
universal application; we cannot expect to hold the
lead in every branch of manufacture, and it must be
frankly admitted—and admitted, I hope, with due ad-
mirdtion of American ingenuity, skill, and enterprise—
thet in many things the United States have left us far
beliind. Any attempt at competition in those directions
¥ ould, of course, be useless, and only lead to disap-
pointment and loss of money.

Another important inducement to manufacturers to
be present at Chicago must not be lost sight of. The
number of Americans visiting Europe increasesyear by
year ; for the most part they are wealthy and leave
large sums of money behind them, and, fortunately for

our trade, England is rising in favor with these visit-
ors. Many shopkeepers and manufacturers enjoy great
support from American customers, and it would be bad
policy for them to neglect the means which will be
afforded them in.18938 for increasing this support and
making new connections. Exhibitors of such goods as
the wealthy American tourist loves to buy will be re-
membered long after the exhibition has been closed,
and will be sought for in England by visitors who will
remember their displays at the exhibition.

To the horticulturist, the coming exhibition affords
the certainty of a rich harvest, for as it has alrcady
been pointed out, our pre-eminence in_flower culture
is undisputed, and this branch of industry is less
hampered by tariff obstacles than most others.

Much machinery of varied classes may be exhibited
with profit, chiefly for the benefit of foreign customers,
but in some cases also to meet the demands of the
American market. A large exhibit of objects con-
nected with transportation—such as railway rolling
stock and ship models—may be confidently expected;
these would be shown, not with the expectation of any
actual trade benefit, but for the information of Ameri-
cans who sooner or later will visit Europe. With a
more direct purpose, the manufacturers of bicycles
and tricycles may be expected to attend, for they
represent a very important industry, in which this
country takes an undoubted lead. Patentees of
machinery and of processes may, if their exhibits pos-
sess real merit, fairly hope to do business in the
United States, and our most advanced steam engine
practice will certainly be represented there on a large
scale. Altogether, one way and another, we may
fairly hope that the area allotted to us in the Ma-
chinery Hall will be filled with representative exhibits,
and that the displays in the Electricity and Mining
Building will not be unworthy of the country. As re-
gards agricultural exhibits, American manufacturers
have taken so decided a lead in the implement trade
that there appears but a slender chance for the
British exhibitor in America ; but the classification in
this department is so wide and varied that it embraces
many objects in which we can be represented with
profit; especially is this the case with live stock
for breeding purposes, for which there is always a
demand in the United States, and an exemption from
duty.

To urge manufacturers to incur the trouble and ex-
pense of exhibiting at the Chicago Exhibition, on the
merely sentimental ground of aiding in the triumph of
a great work, would be absurd, although there are
idealists on both sides of the Atlantic who see in the
general advancement of humanity sufficient reason for
demanding on the part of others large pecuniary saeri-
fices. But an exhibition can only be successful as a
commercial enterprise, and any manufacturer would be
as foolish to participate without reasonable prospect of
benefit as he would be to abstain from mere prejudice
against the tariff. Let our manufacturers consider,
therefore, carefully before deciding ; they can obtain
sufficient data from which to form a fair appreciation
of the chances of profit or loss, and if the odds are in
favor of the former, they may go to Chicago, certain
of a reception they have never experienced before at
any international exhibition; a reception based on
true generosity and friendship, from a nation
speaking their own language, bound to them by ties
of kinship, and by community of sentiment ; compe-
titors only so far as competition is inseparable in the
struggle for pre-eminence.

—_— . e -—
Resinized Silver Paper,

The particular method of preparing the paper recom-
mended by Herr Valenta is as follows: Ten parts of
chloride of ammonia are to be dissolved in one hundred
parts of water; from three to four parts of gelatine
should be swollen in water. To prepare the saponified
solution of resin, some water is heated to boiling point
in a poreelain dish, and some solution of ammonia add-
ed, and the light yellow French resin, finely powdered,
added in small quantities, with constant stirring. When
all the resin is saponified and the solution quite clear,
the swollen gelatine is added and dissolved, the solu-
tion of chloride of ammonium is now added, and the
bulk of the solution made up to one thousand parts
with distilled water, carefully neutralized with dilute
hydrochloric acid ; and finally a concentrated solution
of citric acid added till a strong acid reaction is given.
The resin is precipitated in a very fine state of division
by the addition of the acid, and a milky liquid thus ob-
tained, which is used to salt the paper with.

Rives paper gives the best results, and itis best salted
by spreading the warm solution over the paper with a
pad, and then allowing it to float on the warm solution
for three minutes. The salted paper should be dried
in a fairly hot room. Sensitizing may be effected as
usual by floating on a 50 or 60 grain silver solution for
two to three-minutes, and then drying in the dark.

The paper should be fumed for ten minutes before
use, as greater brilliancy-and quicker printing is thus
obtained. The prints, when removed from the-printing
frame, have a dark-blue, violet shade, and if washed
slightly and then fixed in an acid fixing bath, a pleasing
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reddish-brown tone results. The prints are not sunken
in, and possess much greater brilliancy and purer
whites than ordinary salted paper prints.

Beautiful black prints may be obtained by the fol-
lowing procedure, and they closely resemble good pla-
tinotypes. The prints must be well washed to free from
nitrate of silver, immersed in a bath of gold chloride 1
part, borax 80 parts, water 10,000 parts, till they assume
a deep violet tone when examined by transmitted
light. They should be then washed and placed in a
platinum bath, composed of 1 part chloroplatinite of
potash, 300 parts of water, and 15 to 20 drops of hydro-
chloric acid. They tone very quickly to a fine black,
and should be then well washed and fixed. It is essen-
tial to print very deep for this platinum toning.

If the prints are fixed on removal from the gold bath,
the image on drying is a good reddish-black, and if an
acid uranium nitrate bath be substituted for the gold
and borax bath, a fine red tone is cbtained.—Amateur
Photographer.

_ ., ——
The Crushing Resistance of Bricks.

The Department of Experimental Engineering, Sib-
ley College, recently received from an Ithaca manu-
facturer four samples of brick to be tested. All the
brick were tested entire and on edge, as they would be
used for the purpose of paving. The sides were dressed
to parallel planes on an emery wheel, so that the bear-
ing should be uniform over every part. A single layer
of thick paper was placed between the surfaces of the
brick and the testing machine.

The repressed brick exhibits the greatest crushing
strength of any brick on record; it is also superior in
strength to sandstone, and fully four-fifths as strongas
granite. The tests of stone are usually made on cubes
one or two inches on each edge, and such tests show a
greater strength per square inch than would be the
case if the form of the block was like that of the brick
tested; so if the proper allowance for form should be
made, there is little doubt but that the crushing
strength of the best brick would compare favorably
with the strongest granite. The best results from ordi-
nary pressed brick usually show a strength from 6,000
to 10,000 pounds per square inch, so that the other
bricks tested, considering the quality and method of
manufacture, show an extraordinary strength. No
test could be made for wearing qualities, but the brick
exhibit, so far as can be determined by striking them
with a hammer, sufficient toughness to make them a
superior article of paving brick.

Cloud Rain.

Mr. John Aitken, the well known meteorological in-
vestigator, to whom we are indebted for the discovery
of several fundamental facts in connection with the
formation of fogs and dew, has been investigating
clouds from the summit of the Rigi and Pilatus. He
now finds, as in former observations, that fog is
intimately dependent on the presence of dust particles
in the air, each of the invisible granules forming the
nucleus of "a tiny head of water, these vesicles consti-
tuting in the aggregate clouds, mists, and their kindred.
At elevated situations the air is comparatively free
from dust, while lower down it is full of it. But while
clouds are passing over a peak the number of particles
varies considerably. This, he discovers by a series of
carefully compiled data, is due to the fact that the air
entering into the clouds has forced itself up from the
valley below. Hence the mountain air is pure or im-
pure in exact accordance with the amount of this lower
world current which has reached it. When the cloud
vanishes, the ether resumes its old composition. An-
other curious fact just discovered by the same inde-
fatigable observer is that the moment a cloud forms it
begins to discharge its contents in the shape of a steady
shower of minute drops. These drops are not capable
of being appreciated,by the unassisted senses; but by
the ¢ fog counter,” an instrument of Mr. Aitken’s inven-
tion, the exact number falling on a given space can be
readilynoted. What is still more curious is that though
the air is in such circumstances saturated with damp,
seats, stones, and other large objects near the earth are
perfectly dry, the drops being evaporated by the
radiant heat of the ground ; but a pin’s head or other
small object, not offering the same area, is in these
circumstances often covered with a minute globule of
water. The fact of a cloud thus beginning to rain
small drops whenever it is formed may account for the
disappearance of these vaporous masses by gradual
exhaustion, without any change in the wind or temper-
ature.

B
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Articular Rheumatism.

In the North American Practitioner for September,
1891, Dr. Joseph Lane Hancock writes that for the last
two years he has been treating cases of inflammatory
rheumatism with a local application of carbolic acid
applied In the form of a four per cent solution on a
warm flannel cloth wrapped closely around the entire
affected jolnt.

Dr. Hancock states that his custom is to leave this
dressing on overnight, placing it in position just before
the patient retires.
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A MACHINE TO FACILITATE FILLING OF BAGS.

The filling into bags of granulated sugar, grain, etc.,
is designed to be efficiently and conveniently effected
by the machine shown in the illustration, which has
been patented by Mr. Jose R. Mesa,of St. Catalina,
Correl Falso, Macuriges, Cuba. Itsframe is attached
to a post or other suitable support, and has a trans-
verse pivot, on which are fulecrumed oppositely extend-
ing levers, the inner ends of which are upwardly
curved, and carry at their extremities friction rollers.
These rollers are adapted to be engaged by a cam on
the front end of a shaft turning in bearings in the
frame, and carrying a gear wheel meshing with a
pinion on a main driving shaft, whereby the cam im-
parts a continuous swinging motion to the levers. On
the free end of each lever is a bagholder, supported
from an eye, and having three outwardly extending
arms connected with the inside of a ring, having an
outer beveled edge, around which the upper edge of
the bag is held by another similarly formed ring, hav-
ing grooves to accommodate the seam of the bag,
the mouth edge of the bag being turned over upon
the outside of the outer ring. The bag is filled by
a spout, as shown in the dotted lines, or by other

MESA'S PACKING MACHINE.

means, and, as the filling progresses, the bag is con-
stantly swung up and dropped down upon the floor,
by the action of the cam upon the levers, whereby the
contents are very firmly packed. The bag is readily
disconnected from the holder by a slight movement of
the outer ring, just before it strikes the floor, and an
empty bag is just as readily attached in position tobe
filled. The motion of the machine and the rate of
feed are designed to be so regulated that the bag will
be lifted and dropped any desired number of times be-
fore being completely filled and detached from the
holder. Either of the levers may, if desired, be ope-
rated singly.

Further information, relative to this improvement,
may be obtained of Mr. Henry Mesa, No. 591 Lexing-
ton Avenue, New York City.

_— e r——
AN IMPROVED WRENCH,

A wrench, especially adapted for use in cramped,
obstructed situations, as in corners and other locations
where the space is limited, is shown in the accompany-
ing illustration, and hasbeen patented by Messrs. Wil-
liam F. Parsons and Andrew Davis, of New Kamilche,
Washington. The handle bar has a fixed and asliding
jaw of the usual form, and the inner end of the barhasa
notched curvilinear edge, there being pivoted upon this
end two parallel jaws of a grip piece, the intervening
slot receiving the curved ratchet head of the handle
bar. Two similar, oppositely located locking dogs are
pivoted between the jaws, adapted to interlock with

; :l‘\\ W\
PARSONS & DAVIS

WRENCH.

the notches in the ratchet head, a spring between the
limbs of the dogs causing the toes of the latter to sim-
ultaneously enter the notches of the ratchet head, and
retain the grip piece at any desired point of angular
adjustment. The wrench is ordinarily employed in the
usual manner; but in use within contracted spaces, as
in turning a bolt or nut close to a corner or near a ver-
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tical wall, the handle may be swung around, as shown
in full and dotted linesin one of the figures, the grip
piece being manipulated by pressing in upon the
limbs of the dogs, their subsequent release causing the
grip piece to be locked at the desired angle to the
handle bar.
—_——— et —
A BALANCED VALVE FOR STEAM ENGINES.

The improvement shown in the illustration is de-
signed to render the balancing of the ordinary locomo-
tive slide valve more perfect when the
engine is moved by gravity, without
steam, as when the locomotive de-
scends a grade with steam shut off
from the valve chest. Fig. 1 is a per-
spective and Fig. 2 a side sectional
view of a steam chest in which the
valve is provided with this improve-
ment, which forms the subject of a
patent issued to Mr. Daniel Kiley, of
No. 12 Cooper Street, Brooklyn, N. Y.
Under the lid of the steam chest is a
pressure plate, held a short distance
away from the lid by spacing blocks
at each corner, thus affording a small

1

each of the shafts, one on each side of the machine, has
a crank arm, and the crank arms are connected with
each other by a link, as shown in Fig. 2, whereby, as
the machine is operated, the cams are continuously
lifting and suddenly dropping the jigging frame, there-
by imparting to it a jigging motion. A belt from the
longitudinal shaft rotates a short shaft, on which is a
worm in mesh with a worm wheel on one end of the
shaft carrying the roller over which the carrier belt
passes at the high end of the table, giving a traveling

steam space between the lid and plate,

which is of less width and length than
the inside of the steam chest. There
are the usual steam ports and pas
sages, as indicated by the arrows in
Fig. 2, but in the top of the valve
body are cut grooves near each side
and end wall, intersecting each other
at the corners to form a rectangular
channel all around the top of the
body, and in this channel is placed a
washer plate of the same shape, there being below the
plate, in each side and end channel, a semi-elliptic
spring, as shown in Fig. 3, there being also at each
corner a pin, around which is held a spiral spring.
Upon the washer plate, in each groove, is inserted a
joint bar, fitting practically steam tight, but free to
slide vertically, the upper sides of the bars having a
steam tight engagement with the lower side of the
pressure plate, so that a shallow air tight chamber is
produced between the plate and the top of the valve
between the grooves, which is maintained when the
valve is in motion. In connection with this chamber
there is centrally formed an aperture in the top wall of
the valve, in which is screwed a valve box having a
disk valve that closes upwardly, but, when free to do
so, drops slightly, opening a passage through lateral
holes in the valve box. In the lid of the steam chest
is also held a winged valve, sliding above a hole in the
pressure plate by the loose engagement of its .wings
with a cupped recess in a cylindrical plug screwed in
the lid, the hole in the pressure plate being thus sealed
when the valve is held upon the plate by steam pres-
sure. This winged valve and aperture in the pressure
plate may be located at either side of the center, if de-
sired, or anywhere within the air tight space under the
pressure plate, and in the plug is located an oil cup or
other means of supplying the lubricator required.
‘When the locomotive is using steam and the wing
valves close the aperture in the pressure plate, there
will be only normal air pressure in the chamber under
the plate, but when steam is cut off and the locomo-
tive, in descending a grade, pumps air out of the steam
chest, the wing valve is opened and the lower valve is
closed by the vacuum. These valves thus allow the
vacuum to get hold of the whole top surface of the

main valves, the same as an ordinary valve without a.

balance, and lessen the friction between the joint bars
and pressure plate.
—— >t —
AN IMPROVED ORE WASHING JIGGER.

The illustration represents an ore washing machine
designed to be simple and durable in construction, and
very effective in operation, completely separating the
ore from the tailings. It has been patented by Mr.
Thomas Rowe, of the East Fork Concentrator, Triumph
P. O., Alturas County, Idaho. Upon a suitable frame
are blocks, on which rests the jigging frame, supporting
transverse rollers over which passes the endless carrier
belt, also passing over rollers journaled at the ends of
the main frame, one of the latter rollers receiving mo-
tion to move the belt. The jigging frame isslightly in-
clined longitudinally, and is also inclined transversely,
the belt being correspondingly inclined in the two di-
rections. After the belt leaves the roller at the high
end of the table, toward which its top portion always
travels, it passes under a roller in a depositing trough
beneath, filled with water or other suitable liquid, and
adapted to receive the precious metals separated from
the tailings. The belt passes from this trough upward,
over an intermediate roller, and thence around an ad-
justably journaled roller, whereby its tension may be
conveniently regulated, before passing over the roller
at the other end of the table. On the sides of the jig-
ging frame are transverse strips resting on the tops of
cams, as shown in section in Fig. 3, these cams being
secured on longitudinal shafts, one of which has a cone
pulley connected by belt with a power shaft, while
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KILEY'S BALANCED VALVE,

motion to the belt as the jigging frame isoperated. At
the high side of the frame, but near its lower end, di-
rectly over the belt, is the inlet chute, through which
the ore is passed on to the belt, a trough to supply water
being also adjustably supported at the desired distance
above the high side of the belt by means of transversely
extending slotted arms connected with vertical slotted
posts. One or more perforated water supply pipes also
extend over the belt near its high end, for the further
washing of the pulp and clearing of the ore. At the
low side of the frame is an inclined board discharging
the tailings into a longitudinal trough, having a par-
tition near its high end forming a second compartment,
the latter discharging into a receptacle, into which
some of the heavier tailings are washed, to be treated
over again, while at the lower end of the frameis a
transverse board to prevent the material flowing off
that end of the belt. As the pulp isfed on to the carrier
belt against the pitch of the latter, the jigging motion
and the flow of water cause the heavier particles to be

.ROWE'S ORE WASHING JIGGER.

gradually separated from the tailings as the belt ad-
vances, the tailings passing into the trough on the low
side. The ore, however, settling upon and adhering to
the belt, is carried forward in almost a straight line,
adhering to the belt when the latter passes over the
roller at tr 2 high end, to be washed off and deposited
in the settling tank.

The Language of Monkeys.,

Professor Garner, who has acquired reputation as a
student: of the monkey language, proposes to visit
Africa, with such appliances for a residence mmong
the gorillas as will enable him to become acquainted
with their speech, the vocabulary of which is likely to
be richer than that of ordinary monkeys. He intends
to occupy a large and strong iron cage, in whick he
can be safe from the attacks of the powerful animtls,
while he listens to their remarks and preserves thém
by the phonograph. Professor Garner thinks that he
will be able to ascertain the views of leading gorillas
with less difficulty and more precision than is possible
in the case of some distinguished persons who spes

with great facility on topics of vital interest.
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THE “TEMPLE BLOCK,” SALT LAKE CITY.

The Mormon Tabernacle at Salt Lake City, the
central one of the three structures shown in our illus-
tration, has had the reputation of being, ever since its
erection, the largest assembly hall in America. It is
capable of comfortably seating 8,000 people. It is 250
feet long, 150 feet wide, and 80 feet high. The build-
ing was completed October 6, 1867, having been a little
more than two years and a half in process of erection.
Its construction was superintended by Mr. Henry
Grow, and the cost was paid by the voluntary contri-
butions of the Mormon people. The roof is composed
of a lattice truss, the thickness from the inside of the
ceiling to the shingles being ten feet, and the trusses
resting upon forty-four sandstone piers built in the
most substantial manner. There are twenty double
doors, nine feet wide, opening outward, with large
windows above them running up under the eaves,
serving the double purpose of lighting and ventilation,
there being also two large windows in the roof. Itis
lighted by electricity. The large organ with which it
is furnished was made in Salt Lake City, and nearly
all of the work was done within the Tabernacle itself.
Mr. Joseph Ridges superintended the construction and
Messrs. Johnson & Taylor added many improvements.
It has 57 stops and 2,648 pipes, the largest made of
wood brought from Southern Utah, and its cost was
over $100,000.

Twice a year, April 6 and October 6, the Tabernacle
is filled to its utmost capacity. Perhaps the most re-
markable thing about the building is its marvelous
perfection as a sound chamber, a faint whisper being
plainly heard 250 feet away, at which distance also can
be distinctly heard the fall of a pin dropped only two
inches upon a table. The latter fact was demonstrated
only a few weeks since, in the presence of a represen-
tative of the SCIENTIFIC AMERICAN. Curiously enough,
however, {it appears that, although a speaker need
never speak very loudly to be distinctly heard in all
parts of the building, yet a serious obstacle to the
hearing frequently arises from any noise made by the
hearers—the moving of feet, or other slight cause, nat-
urally producing as far-reaching effects as the voice.

The Temple, shown at the right of the picture in its
present unfinished state, was commenced in 1852.
Upon the arrival of the Mormons in Salt Lake Valley,
in 1847, Brigham Young, looking toward Ensign Peak,
marked the site with his cane, saying : ‘This is the
place to stay; this is the spot I have seen in vision.”
When completed it will be one of the most durable and
imposing edifices in America. The walls are ten feet
thick at the surface of the ground. There are to be
three towers at each end, the center ones being each
220 feet high. The building is 186 feet long by 99 feet
wide. It is built of white granite, quarried at the
mouth of the Little Cottonwood canon, twenty miles
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The Assembly Hall, in the southeast corner of
“Terple Block,” is 68 by 120 feet in size, and has an
auditorium designed to seat 2,000 persons. The cost of
the building was nearly $250,000.

A MACHINE TO GRIND SICKLE BLADES, ETC.
A compact and simple machine to facilitate the
grinding of sickle blades of harvesters or mowing ma-
chines while on the cutter bar, giving them a correct

beveled cutting edge, and also adapted for sharpening

KNOBEL'S SICKLE GRINDER.

cutting tools of various kinds, is shown in the accom-
panying illustration. The improvement forms the
subject of a patent issued to the Rev. A. Knobel, of
Louisville, Ky. To a forwardly extending portion
attached to a casting to which the four legs are bolted,
is attached a sickle clamp, consisting of three pieces,
one of which is bolted to the base piece, an intermediate
part being attached to this piece by a hinge joint, and
an upright clamping section being hinged to the inter-
mediate part, whereby the knife may be kept in a
horizontal position and at the same time moved per-
pendicularly to bring all parts of the edge to be ground
against the stone. A lever inserted in holes in either
side of the intermediate piece may be used to move
the knife perpendicularly, but this lever may be dis-
pensed with, and the knife moved by simply grasping
a two-part handle, the lower part being movable,
so that by closing the hand the knife is gripped. The
clamping section has side arms or extensions, whereby
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it may be adjusted backward and forward, while the
seat-holding rod is held in any position to which it
may be raised by a key seated in the socket portion of
the support. The tool rest or table is designed to facili-
tate the handling of the work, and the cranks and
pedals are adapted to insure a steady motion in either
direction.

The Manufacture of DMosaics.

One of the few industries of Rome is the manufac-
ture of mosaics, the largest establishment being under
the control of the Church, and employed almost entire-
ly in the adornment of churches and religious estab-
lishments. The process of making a picture in mosaic
is very slow and requires the highest order of skill. To
begin with, mosaic is made of glass, and its value con-
sists in its being indestructible.

The workmen in great pictures have to use something
over 26,000 shades of colored glass to produce the tints
requisite, as in a mosaic every color is necessary, just
as in an oil painting. To make a picture, the process
is this: A plate of metal of the required size is sur-
rounded by a raised margin an inch in height. A mas-
tic cement of powdered stone, lime and linseed oil is
spread over the bottom of the plate, and that is covered
up with plaster of Paris to the level of the rim. Upon
this the picture to be made is very carefully drawn, and
the mechanic’s work begins.

He takes a piece of glass of the exact tint necessary
and fits it into its place, grinding to the shape. Then
he goes on, one piece at a time, till the picture is finish-
ed ; then the face is ground down to smoothness, and
the picture is set in its place.

Some of the greatest pictures of ancient and modern
times are in mosaie, the tints, with all the delicate
shades, being carefully reproduced as in oil, and the
effect being finer. The ceilings of many of the great
churches of Rome are entirely of mosaic, as well as
many of the altar pieces and other decorations. As
they are entirely indestructible, and never lose their
color, they are very much prized. A picture in mosaic
costs a great deal, but then it is eternal, barring fire
and earthquakes.

All over Rome there are small shops devoted to the
manufacture of mosaic table tops, box covers, etc., the
workman toiling all his life on one subject. The man
who begins on St. Peter’s or the Coliseum never does
any other subject, and he becomes so skillful in this
one that he is enabled to execute it not only well, but
cheaply. He has only the tints to manage that enter
into one picture, and he places them mechanically and
very rapidly.

Cement for DMetal.

This well known cement, which is prepared from

zine oxide and zine chloride and some other material,
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THE FIVE MILLION DOLLAR MORMON TEMPLE AT SALT LAKE CITY.

distant, and formerly hauled by ox teams, but now
byxought by rail direct to the Temple grounds. It has
cpst up to date nearly four millions of dollars. The
Mrormon temples are not designed for publie worship,
»ut for the administration of ordinances, rites and
«#yonies, ete., and the assemblies of the orders of the
pricsthood.

the knife will be firmly seated when the end sections
are being operated on, and the clamp, while holding
the knife securely, allows it to be quickly and easily
released and a new section clamped as the work pro-
gresses. The seat for the operator has a pipe support,
in the upper end of which slides a piece of square iron,
to which the saddle is attached by a set screw, so that
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such as iron slag, powdered glass, ete., may be caused
to set more slowly by adding with the zine chloride,

when it is mixed with the other ingredients, some zinc
sulphateand powdered limestone. The adhesive power
of the cement (for cementing metals) may be increased
by the addition of 2 per cent of ferrous sulphate.—H.
Spenle,
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Starboard and Port.

Since the 1st of July, of this year, the old words of
command for altering the helm, viz.; ‘‘starboard” or
¢t port,” have been given up on board the ships of the
North German Lloyds and the Hamburg-American
lines, and the order ‘‘right” or ‘‘left ” substituted.

It is difficult to break with old customs, and seamen
in especial are conservative; it is, therefore, not a mat-
ter of wonder that many old sailors look with great dis-
favor upon this latest innovation. On board the steam-
ers of the two great lines mentioned above, however,
the change has been made obligatory, and, according
to a report forwarded to the directors by one of their
oldest captains, who was himself opposed to the idea,
has been attended with the happiest results.

As soon as the order ‘“‘right” is given, the telegraph
is moved to the right, the wheel isrevolved to the right,
the ship turns to the right, the rudder indicator points
right, the rudder itself moves right, and the steering
mark on the compass as well ; and so vice versa when
the order ‘left” is given. Nothing can besimpler, and
no possibility of mistake can arise.

The objection has been raised that the new words of
command are not international, and are therefore
illegal. This statement, however, will not hold good,
as both English and American pilots, in whom every
one has confidence, have made no difficulties in using
the new words of command when piloting ships of the
two before mentioned companies.—Nautical Magazine.

THE “ADAMSON” GUN,

The illustrations represent a sectional elevation, end
view, and plan respectively of a gun invented by the
late Mr. Daniel Adamson. The principal feature of
this type of gun consists in abolishing the trunnions
and substituting therefor a ball joint, A, or spherical
enlargement, which works in a suitable socket on the
gun carriage. The advantage claimed for this arrange-
ment is that the gun—a model of which is now exhib-
ited—can be readily trained to cover a much greater
range without moving the car-
riage. The gun was made at
Bofors, in Sweden, and, ac-
cording to Industries, has
been tested by Swedish artil-
lerists with the following re-
sults :

Letters Patent for Inventions,

The origin of letters patent for inventions dates as
far back' as the Statute of Monopolies in the reign of
James I., by which statute exclusive rights were given
to the first and true inventor of a new manufacture for
a term of fourteen years, provided it was not contrary
to law or mischievous to the State. A patent for a use-
ful invention is not under our }law, nor, indeed, under
the law of England nor any foreign country at the pre-
sent day, the grant of a monopoly in the sense of the
old common law. It is the grant by thegovernment to
the originator, discoverer, or inventorof a new and use-
ful art, machine, manufacture, or composition of mat-
ter, or any new and useful improvement thereon, of the
exclusive right, for a term of years, of practicing that
invention. The consideration for which this grant is
made by the Crown is the benefit to society resulting
from the invention, which benefit is conferred upon the
public by the inventor : first, by the immediate prac-
tice of the inventor under the patent; and, secondly,
by the practice of the invention or the opportunity to
practice it, which becomes public property on the ex-
piration of the patent.

The history of patents in Canada begins in 184,
when the first patent was issued on the 8th of June to
one Noah Cushing, of the cityof Quebec, fora washing
and fulling machine. From that date up to the year

of the confederation of the Provinces, there were only

1,866 patents issued, and these comprised the patents
issued by each of the provinces or colonies, which be-
fore that period had a separate patent act of its own.
Since confederation, however, a great increase has
been made in the number of patents taken out in Can-
ada, nearly 40,000 patents having been issued since
then. Our valuable manufacturing, lumbering, and
mining industries, fostered and protected by the
national policy, have in a large measure stimulated the
progress of invention in this country, and it may safely
be said that the sons of this fair-dominion have pro-
duced inventions the importance of which is in no de-

ers of tyrants, and the like. And if any one rightly
compare them, he will find the judgment of antiquity
to be correct; for the benefits derived from inventions
may extend to mankind in general, but civil benefits
to particular lands alone. The latter, moreover, last
but for a time, the former forever. Civilreformation is
seldom carried on without violence and confusion,while
inventions are a blessing and a benefit without injur-
ing or afflicting any.”—The Canadian Manufacturer.

———+@

The Carbonization of Wool,

The suceessful extracting of cotton from union cloths
without injury to the reclaimed wool has led to the ex-
tension of the process to raw wool for the purpose of
ridding it of burrs and other particles of vegetable mat-
ter. These burrsare very difficult to remove, and often
leave a large amount of waste during the process of ex-
traction, while, if allowed to remain, they would do in-
calculable mischief to the yarn. There are two methods
of dealing with them in general use—one is to pass the
wool through a burring machine, which beats the burrs
from the wool ; and the other is to destroy the burrs by
carbonization. The former method is most suitable
when the wool contains large burrs ; but carbonization
is more economical for wool containing small burrs,
straw, chaff, and other small particles of matter. One
drawback in using the burring machine is that many of
the smaller burrs adhere to the wool after being passed
through the machine, and carbonization is afterward
resorted to, in order to reclaim the wool attached. to
them. For this and other reasons the chemical process
is likely to totally supplant the burring machine in
course of time. The process generally adopted is simi-
lar to the one followed in making extract wool. The
burry wool is first saturated with a dilute solution of
sulphuric acid, whizzed in a hydro-extractor, and after-
ward opened out and spread in a heated room. Here
chemical action is quietly at work, the burrs are de-
prived of their hydrogen, and erumble to carbon, while
the wool is liberated and washed.

Another method which
finds favor is to saturate the
wool with a solution of chlo-
ride of aluminum (Al; Cl,).

The gun was fired five times
in twenty seconds. An eleva-
tion of 25 degrees was found
to carry the projectile 26,250
feet, or nearly five miles.
Eighty-five rounds were fired.
It is stated that the gun, with
even more than sufficient
strength, combines great du-
rability with respect to its
weight, and that the mechan-
ism is simple and easy to man-
age, and does not require ex-
perts for its handling. The
leading particulars of this gun are : Caliber, 3:36 inches,
length, 98-43 inches ; weight, 1,200 pounds; rifling, num-
ber of grooves, 4 ; depth of grooves, 0°039 inch ; width,
0295 inch ; width of lands, C'1388 inch ; twist muzzle, 33
caliber ; weight of shell, 14*77 pounds ; weight of charge
(black powder), 551 pounds; volume of chamber in
case, 16172 cubic inches; volume of bore, 796°40 ; muzzle
velocity, 1,920 fcet with black powder, and 1,970 feet
with smokeless powder.

Py
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The Toceci Twins, ,

The Southern Practitioner, an influential monthly
devoted to medicine and surgery, published at Nash-
ville, Tenn., has produced in the January number the
engraving of the Tocei twins, with the description,
which appeared in this paper in issue of December 12,
last year. In referring to this interesting specimen of
tocology, the editor states the source from which his
article is derived as follows :

‘“The description is taken from that standard and
most reliable publication, which we regard as the best
journal in Americaor the world, the SCIENTIFIC AMERI-
COAN. Having had a personal and private interview
with Mlle. Christine Millie in 1860; having seen and
had a personal interview with Messrs. Chang and Eng,
the great Siamese twins ; and in a somewhat arduous
work in medicine since 1854, it has been my opportunity
to see more or less of monstrosities and abnormal forma-
tions, yet I do not hesitate to class the Toceci twins as
something more than remarkable. It is to be hoped
that if they ever marry they will have ‘two souls with
but a single thought, two hearts that beat as one.’”

>

Anti-Friction Bearings.
The metal of the wellknown patent Magnolia anti-
friction bearings has been found by analysis to have
the following composition :
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gree inferior to those of our neighbors south of us.
Such is the enterprise of Canadians that patents
for important inventions are now being taken out by
them not only in Canada, the United States, and Eng-
land, but in the various colonies of the empire, and in
many foreign countries.

Patents are granted in Canada for a term of fifteen
years. The first government fee is $20, which fee pro-
tects the invention for five years, two further fees of
$20 for each succeeding five years being requisite in
order Yo protect the invention for the full term. It is,
therefore, necessary]j to pay the first feein order to ob-
tain the patent, and the subsequent fees in order to
keep it alive the full term. Two other requisites are
necessary in order to keep the patentalive, namely, the
article covered by the invention must be manufactured
within two years from grant, and it must not be im-
ported for more than a year. Specifications, drawings,
and models are required to be sent to the Canadian
Patent Office before a patent will be granted, and such
is the importance of having inventions thoroughly cov-
ered, in order to protect the inventor from infringe-
ment, that special experts are employed by inventors,
so that their applications may be prosecuted to a suc-
cessful issue before the Patent Office. It is essential
that men having a legal as well as a mechanical experi-
ence should be employed.

Many people are in the habit of not only thinking of,
but speaking of, inventors as cranks. But when one
considers the advantages reaped from the indomitable
energy and perseverance of such so-called cranks, it
must be confessed that to that class of the community
we are more indebted than to any other.

Lord Bacon corroborates this] statement in the fol-
lowing :

*The introduction of great inventions appears one
of the most distinguished of human actions, and the
ancients so considered it; for they assigned divine
honors to the authors of inventions, but only heroic
honors to those who displayed civil merit, such as the
founders of cities and empires, legislators, the deliver-
ers of their country from lasting misfortunes, the quell-

© 1892 SCIENTIFIC AMERICAN, INC.

Afterbcing whizzed and dried,
it is taken to a room heated
to about 200° F., where it re-
mains for a little less than an
hour. Washing in fuller’s
earth and water follows, by
which the chloride is removed
and the residue of carbonized
matter washed away. The
prejudice which formerly cx-
isted against these methods
of extracting burrs is rapidly
disappearing, as experience
has proved that if the wool
be properly clean previous to
carbonization, and the acid
the required strength, no in-
jury to the fiber is caused, neither is the felting of the
wool in any way destroyed.
Convention of the National
Inventors,

On January 19 of the present year, the National As-
sociation of Inventors held their first annual meeting.
This body is the outecome of the Patent Centennial
which met at Washington last winter. The list of
officers includes distinguished names. The President,
Dr. Gatling, of Hartford, Conn., known as the invent-
or of the Gatling gun, occupied the chair, and was the
writer of the presidential address, which was read by
the Commissioner of Patents, Hon. George E. Simonds.
Other officers of the association are as follows: Vice-
Presidents, Hon. Gardner D. Hubbard, president of
the American Geographical Society ; Wm. A. Anthony,
president of the American Institution of Electrical En-
gineers; Thomas Shaw, of Philadelphia, inventor;
and Hon. Benjamin Butterworth, secretary of the
World’s Fair; Secretary, Prof. J. E. Watkins ; Treas-
urer, Mr. Martin E. Stone.

The president’s address touched upon the propriety of
liberal treatment of inventors, the necessity for increas-
ing the number of Patent Office examiners, and the
necessity of a special patent court. The World’s Falr
and the exhibition of the results of American invention
were also spoken of. Informal discussions of the work
of the two main committees on legisiaticr and manu-
factures occupied much of the time of the meeting, and
finally an adjournment was taken for one year, to meet
again in Washington.

""" nbualrica.
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A WELL known business man, referring to the success
of his firm, said: * We attend to our own busimess and
nothing else. You never hear of any of us beimg on
the road nor out driving. We do not go to the theaver.
We have no outside business—no ventures or specwla-
tions in oils, wild lands, patents or stocks. What momey
we have we have put into our house. We take care of
our business and our business takes care of us. We keep
abreast of the time.”

-
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THE NEW AMERICAN WAR STEAMER MIANTONOMOH.

The double turreted monitor Miantonomoh repre-
sents the latest accession to the United States navy.
She is now practically completed, and nothing is left
for her full equipment and preparation for war but the
introduction of some minor pieces of machinery, and
some "additional supplies, her crew and much of her
ammunition being now on board. She is a typical
battle ship. It is believed that there is no ship of war
afloat in any water that she could not cope with. In
the matter of speed, she is, like all the monitors, some-
what deficient, her rated speed being 105 knots per
hour.

The keel of the Miantonomoh was laid by John
Roach & Sons, at their works on the Delaware River,
in 1874, and the hull was completed there. In many
respects she represents a reproduction of the old
wooden monitor Miantonomoh. The present ship is
built of iron, except as regards her armor plates, which
are of steel. The general dimensions, as given in the
official records of the navy, are as follows :

Length, 250 feet; beam, 5515 feet; mean draft, 14
feet 134 inches; displacement, 3,815 tons; indicated
horse power, 1,030. The maximum depth is 17 feet 414
inches, leaving about 3 feet of freeboard. The engines
are of the inclined compound type, and actuate twin
screws. Thearmor of the hull consists of a protective
belt 6 feet deep ; the upper section is 7 inches thick,
and goes 18 inches below the water line. The next sec-
tlon is composed of two superimposed plates, one 3
inches and one 2 inches, and the final strip at the bot-
tom of all is 8 inches thick. The deck, which is almost
flat, and non-deflective, is composed of two superim-
posed plates of % inch steel planked over with 4 inch
pine.

The outer plating of the turrets is 1114 inches thick.
This is backed with 10 inches of wood, which is again
backed with two steel plates, each 14 inch thick. The
turrets are 24 feet in external diameter, rise a little over
6 feet above the deck, and are each surmounted by a
conning tower a little less than 8 feet diameter at the
base, and projecting 2 feet above the top of the main
turrets. In action, when the turret is struck, rivet
heads or splinters are liable to be detached and to fly
off with considerable velocity. To protect the firing
crew from injury, an inner shield lines the turret.
This shield is spaced off 8 inches from the backing,
and is composed itself of 34 inch steel plate. The de-
flective armor of the conning tower is 9 inches thick.

In each turret two 10 inch breech loading rifles are
mounted Th parallel, and are manipulated by hydraulic
gear. Each gun is held in place by hoops upon a sad-
dle, which is free to slide back and forth upon the rails
of the carriage. As shown in the cut, the carriage
is pivoted to the turret at its front end, so as to be
incapable of recoil. The recoil backward of the gun
itself is checked by a hydraulic cylinder containing
water, through which a piston is driven by the action
of the gun on its recoil. A very limited waterway is
provided for the escape of the water from behind the
piston, so as to bring the gun to a stop without serious
shock. With a full charge, the gun recoils about forty
inches.

Below the gun deck of the turret the space is utilized
for the supply of ammunition. The shells and powder
cartridges are brought in, and, by means of a circular
railroad, are wheeled around the turret so as to come
under the hatch, which, of course, shifts around as the
turret turns. An elevator is provided for carrying
them up to the gun deck, and there they are shipped
on a carriage upon another transverse railroad, which
brings them opposite the open breech of the piece.
For loading, the breech is dropped, bringing the bore
in line with an inclined hydraulic cylinder and rammer
in its rear. An approximately vertical hydraulic cylin-
der and piston permit the breech to drop or raise it,
as desired. The shell is pushed home by a hydraulic
rammer ; next the powder is inserted, bag by bag, and
pushed home by the same rammer. Brown perforated
hexagonal prismatic powder (Dupont’s) is used. It is
packed tightly in the cartridge bags, several of which
are used for a charge. In therear of each bag are nine
i:vxagonal grains of priming powder to disseminate the
ignition. The breech block, which is of the interrupted
screw type, with mushroom and.gas check, is inserted
and turned home, a copper priming needle is pushed
through the axial vent of the breech block, so as to
pif:k a hole in the rear powder .cartridge, the primer,
~¥igh may be frictional, detonating, or electric, is put
< pinye, and the gun is ready for firing. The direction
of lire is fixed by rotating the turret. In the conning
(o wee, the firing offices 1ooks ont of alittle cross-shaped
win{ow, which in itself forms the rear sight; forward
or the roof of the turret is the front sight. These two
a;‘e arranged accurately parallel with the vertical
pranes passing through the axes of the guns. The
clevation of the guns is determined by the hydraulic
ram just mentioned, and actuated by a lever in the
conning tower, and the firing officer has at his side a
dial indicating the number of degrees of elevation
given each piece.

Through the center of the turret a hollow spindle
runs down thebottom of the ship, through which com-
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munication is had from the conning tower to the
different mechanism required to be worked therefrom.
Without leaving his place, the firing officer can locate
the turret to bring his sight to bear upon the object,
can raise or depress either or both of the guns to get
the range, and can fire them singly or simultaneously,
if desired, by the electric primers, simply pressing a
bulb to produce the ignition. Immediately after firing,
the turret can be rotated so as to present its unperfo-
rated side to the enemy, while the guns are being
loaded. Levers and valve handles are provided for
all the manipulation, within easy reachin the conning
tower. - By the speaking tubes and bell calls of the
central spindle, the officers in the tower can communi-
cate with all parts of the ship, including the other
turret.

The water supply for the hydraulic machinery of the
turret enters through this center spindle, which, it
will be understood, is stationary, the turret rotating
around it. Two collars, three sided, or D shaped, in
section, encircle its lower part, and, as these collars
rotate with the turret, the water is delivered into one
and discharged from the other, through the center
spindle. The problem to be solved was the introdue-
tion of water into machinery in and moving with a
rotating turret, through whose center a stationary hol-
low spindle extends.

The ship is provided with a fighting mast of hollow
steel, through whose center ammunition is hoisted to
the fighting top. Her armament includes the four 10
inch breech-loading rifles, whose manipulation hasbeen
described, and which weigh about 63,000 pounds apiece.
One is 27 feet, another 29 feet, and two are 30 feet
long. They have a practical range of 7 miles. The
service charge is 256 pounds of powder. The projectile
is a cast iron shell with soft metal rotating band,
weighs 500 pounds, and contains about 12 pounds of
shell-exploding powder, contained in 128 cotton bags.
Each shell has a percussion primer. The guns are
American in their assembling, having been turned out
at the Washington navy yard. The shell is 9% inches
diameter, giving only 3; inch total windage. The
rotating band, however, fits so tightly as to leave little
chance of escape of gas.

A very important feature is the steering mechanism.
The ship steers very badly by hand, but is provided
with steam steering engines that keep her under per-
fect control. An electric steering device is to be put in
that will enable her to be worked from either conning
tower. Thus the ship will be fought entirely from
this point, the steering, rotation of the turret, ranging
and firing of the guns, being effeeted therefrom, and
within absolute control of a single man if desired.

To prevent water from entering around the turret a
diaphragm of leather is provided which encircles the
base of the turret and is held down by segmental
plates of metal and expansion turnbuckles against a
wooden scupper groove. In action the turnbuckles
are to be backed up alittle to relieve theé friction, so that
the turret can be turned freely and without injury to
the diaphragm.

A double line of teeth encircle the base of the turret,
with which the turning engine engages. The turret is
carried by 20 forged steel coned rollers, 14 inches dia-
meter and 10 inches thick. Eight small horizontal roll-
ers bear against the interior of the base, to prevent
lateral displacement. -

The vessel has a double bottom, a clear spédce of 28
inches existing between the two skins. She is lighted
throughout by electricity.

The Coloration of Preserved Foods.¥

The time-honored method of imparting a beautiful
green color to preserved foods consists in treating the
articles tobe colored with a solution of copper sulphate,
which is quickly poured off and the last traces removed
by repeatedly washing with water; the preserved
articles are then boiled and the vessels containing them
are soldered up. The coloration results from the form-
ation of the copper salt of an acid derived from phyllo-
cyanin. This body is very inert, is insoluble in water,
hydrochloric acid and acetic acid, soluble in alcohol,
and indifferent to the action of light. As the quantity
is quite small, only a few milligrammes in 100 grammes,
the author is disposed to tolerate the practice.

The green coloring matter of leaves, etc., isextremely
sensitive both to light and to acids of every kind. In
order to hinder its decolorization, sodium carbonate is
commonly added to green vegetables before cooking,
by which treatment free acids are neutralized, and also
such salts as potassium acid oxalate. Not only is the
action of the acids upon the chlorophyl thus pre-
vented, but a relatively stable sodium salt, green in
color, is formed, enhancing the effect. A.. TSCHIRCH.

—_— etere————  ————

AN alloy which adheres firmly to glass and can,
therefore, be used for joining up glass tubing, is said,
by Mr. F. Walter, to be made by adding 5 per cent
of copper to 95 per cent of tin. The tin is first melted
and the copper added subsequently.

* Read at the sixty-fourth meeting of the Deutsch, Naturforsch. u.
Aerzte. Through Chem. Zeit,
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Qorrespondence.

The 100 Puzzle.
To the Editor of the Scientific American :

The request of I. W. B. (Dec. 19, 1891) for a solution
of the ‘“100” puzzle has, I note, brought out a number
of ingenious evasions of the terms of the puzzle. The
only way in which a study of such problems can be
made of use is in trying to discover why they are
insoluble.

Referring to the table below, the reader can see that
the sum of nine consecutive numbers, beginning at 1
(column 1), is equal to 5 nines, 45, and that the trans-
ference of any figure to the place of tens (columns 2
and 3) subtracts the amount of the figure from the
units and adds it to the tens, thus increasing the total
by as many nines as there are units in the figure. The
sum of any nine consecutive figures can never be there-
fore anything but a multiple of nines. The sum of any
nine consecutive numbers (columns 4 and 5) will also be
as many nines as the lowest figure of the series contains
more than one, plus the original 5 nines of the lowest
series, and the sum of any two series will differ by as
many nines as the difference in their lowest figures.

9 9 9 14 19 —9_
8 8 8 13 18 S
7 7 7 12 17 -
6 6 6 11 16 | - 6
5 5 5 10 15 5
4 4 4 9 14 |4
3 3 3 8 13 3
2 2 20 7 12 | by
1 10 1 6 1 - 1
45 54 63 90 135 45
5nines. 6nines. 7 nines. 5nines+ 5 nines+
5 nines, 10 nines.

Another peculiarity of the nine digits is that shown
in column 6, where each of the 5nines is successively
canceled till there is no remainder.

I saw it demonstrated some years ago that all the
curious properties of the figure 9 would pertain to the
figure 8 if our notation was reckoned by nines instead
of by tens. A. C. B.

Frankford Arsenal, Pa.

—_—_— -t —

How to Improve the Acoustics of Halls and
Churches.

To the Editor of the Scientific American :

I have read with much interest what Dr. Ephraiz
Cutter has suggested about getting the key note of an
auditorium, all of which is reasonable, but now 1 will
suggest aremedy for a very little trouble with churches
and halls where it is most difficult to hear the voice of
the speaker distinctly for more than 25 feet distant.

The reason is that the sound is absorbed by the walls
and furniture on the same principle that dark surfaces
absorb light and heat.

In my long experience in constructing cold storage
and refrigerating rooms, I have found, when the rooms
were perfectly covered with a jacket of thick cotton
rattan,without a single board or piece of wood in sight,
that ordinary talking could be easily heard a hundred
feet distant.

‘We now use an artificial board about one inch thick.
It is very porous and lighter than cork, and is ent.rely
free from vibration, and thus a perfect non-conductor
of sound as well as of heat. If ahall should be finished
with this insulating board instead of plaster and wood
finish, there would be no trouble for any speaker to be
heard in the most remote corners. A. J. CHASE.

Boston, Jan. 26, 1892.

Street Railroads.

It is but a little time, says the Railway Age, since all
street railways were horse railways, and it is surprising
to learn that already more miles of lines are operated
by electricity and steam power than by animals, and
still more surprising that electricity is even now used
for more than half as much mileage as that operated
by animal power, as the following statistics of the
United States show:

Number of miles operated by animal power.......... 300000 5,443
Number of miles operated by electricity.......

Number of miles operated by steam motors
Number of miles operated by cable................ceeeuun.

The number of horses employed on street railway
lines in this country is stated to have decreased 28,681,
being now only 88,114, while electricity is still pushing
forward at a rapid rate to displace the four-footed mo-
tors.

o
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Electric Lighting at the World’>s Exposition,

The Fine Arts Building is to have no fewer than
12,000 incandescent lights. The grand Manufacturers’
Hall is to have 2,000 arc lights of 2,000 c. p. each. The
total reached so far for all the buildings is 5,180 arc
lights and 14,700 incandescents, with some 10,000 more
incandescents for the Administration Building. Allow-
ing 20 cents per night per arc, that means over §$1,000
nightly for arc lighting ; and should all the 25,000 in-
candescents burn every evening there will be a further
item of another $1,000, assuming a rate of one cent per
lamp per hour for four hours. Thelighting effects will
certainly be the finest the world has ever seen.
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.THE WASHINGTON GUN FACTORY,

In 1866, the Washington navy yard was fixed upon
as the site of a naval gun factory, for the finishing of
guns from forgings furnished by outside American
steel manufactories, a similar gun factory for the army
being established at West Troy, N. Y. At that time
Yhere were not in the country any steel manufacturers
having the plant necessary to make these great forgings,
but, under the encouragement guaranteed by the
government, private enterprise was stimulated, and
within the following two years both the army and
navy departments were able to make satisfactory con-
tracts with American producers, for the. heaviest forg-
ings, of a quality which would stand the severest tests.
It is conceded that the plant now established at
Bethlehem, Pa., is equal if not superior to any in the
world for the production of armor and high-powered
gun forgings.

The Washington gun factory was promptly pro-
ceeded with, and has already turned out a large numn-
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BORING, TURNING, AND

ber of six inchrifled guns, with a smaller number of
eight and ten inches caliber, and the work for nearly a
year past has also embraced those of twelve inches
caliber. Work is also proceeding upon lathes for the
production of 13, 14, and 16 inch guns. Our view gives
a good idea of the appearance of the lathe room, to
which the forgings are first sent, after the most careful
inspection, rigid tests being made of several pieces cut
from each forging. The lathes are served by a 110 ton
overhead traveling crane, composed of a bridge which
travels lengthwise the shop, a trolley traversing the
bridge and fitted with gearing that hoists and lowers
the weight to be moved. The power is transmitted
through square shafting, the motions being controlled
by clutches. On their arrival, the cars containing the
forgings are run under the overhead cranes, the forg-
ings being thus taken directly to their respective lathes
for boring and turning, two operations which are fre-
quently performed at the same time, the cutting tools
shaving off the outside of the tube while the ‘‘hog bit
is taking the first and second boring cuts. The final
boring cut is taken with a packed bit, this work and
that of rifling being intrusted to very skillful me-
chanies only, as any error here would cause the ruin of
the piece.

The rifling is effected in a machine carrying a bar
whose cutting head operates during withdrawal, va-
rious devices being employed for regulating the twist
or inclination of the grooves. The rifling is right-
handed and the grooves are wider at the origin than
at themuzzle. The breechis closed by the interrupted
screw system. The factory is now well provided with
the necessary boring and turning Ilathes, planers,
slotters, shapers, and milling machines, drills, rifling
machines, ete., which must each do their share in the
work required upoen the modern gun.

Nickel Coating on Platinum or Silver.

The following (says La Metallurgie) is the method
of nickel-coating platinum, silver, or alloys of these
metals adopted by the Societe de Laminage du Nickel,
France. The metals to be united to each other should
be in the form of plates or wires, the surfaces of which
must be as clean as possible. The nickel should, more-
over, be in such a condition of malleability that the
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hammering or rolling which completes the welding
should perfect the intimate conjunction of the metals.
The surfaces to be united are powdered by a welding
material, such as borax, and the two pieces are after-
ward subjected to a suitable welding temperature ;
they are finally united by hammering or rolling. In
order to insure a successful conjunction, the surfaces
to be welded should be prevented from coming in con-
tact with the air, which would oxidize the nickel in its
red hot state. For this purpose, a method (one of
several) may be employed which consists in envelop-
ing at the outset the wmetals to be joined by thin
metallic sheets. When, after suitable heating and
hammering, the metals are welded, the protective sheet
can be removed by pickling, scouring, or other method.
‘With the view of preventing the soldering of the pro-
tective sheet on the metals to be welded, it has been
found advantageous to coat the interior surface of the
protective sheet with a deposit of magnesia, lime, oxide
of zine, or other substance having the same properties,
in order to obviate interior contact of the protective
sheet with the metals to be welded. When the weld-
ing is finished, the protective sheet can easily be
removed. Plates and wire obtained in this manner are
adapted for the manufacture of receivers and utensils
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CHAMBERING HEAVY GUNS AT THE WASHINGTON GUN FACTORY.

used in pharmaecy, chemical laboratories, and certain
industries, owing to their perfect resistance to the
action of acids and alkalies.

.

by Means of Photography,

Dr. Wolf, of Heidelberg, has discovered two minor
planets by means of photographic plates taken on
December 22 and 23. One of these is new (No. 328),
but the other is probably identical with Sapientia (No.
275), which has only once been observed, in opposition.
Since Dr. Wolf’s discovery the two planets have been
watched by Dr. Palisa at Vienna. The art of stellar
photography has made rapid strides of late years, and
has now become a powerful instrument in astronomical
research. It has been expected that new planets
would be discovered by this means, since, if two photo-
graphs of the same region of the heavens be taken at
different times, upon comparison, a planetary body
will betray itself by its movement with regard to the
fixed stars in the interval, or, if a single plate be ex-

Discovery of Planets

posed long enough, the planet will, by its movement,
trace a ‘‘trail ” upon the plate, whereas the images of
the stars will be dots, the telescope being driven by
clockwork so as to keep them alwaysin its field as they
apparently revolve around the earth in consequence of
the diurnal motion. The mean places for 1891 of the
two planets found by Dr. Wolf are (1) 6 h. 38 m. 4228 s.
-+ 24° 47 0-3", and (2) 6 h. 49 m. 3064 s. - 18° 37" 5°33".

THE preliminary survey of the Hawaiian cable has
been nearly completed. The Albatrosshaslaid outa line
from Salmas Bay across the Pacific, and aftertaking in
a supply of coal made a return trip, the progress of
which was interfered with by rough weather and inter-
rupted by a lack of fuel. The vessel put in at Kan
Francisco, and on January 6 proceeded to sea again to
complete the survey of 600 miles. The line laid down
by the Albatross on its outward trip is slightly north of
that laid down by the Tuscarora fifteen years ago.
Several submarine peaks were encountered, but the
bottom is for the most part regular and suitable for the
bed of a cable. The report of the return surveys of the
Albatross has not been received at the Navy Depart-
ment, and as soon as the information is in hand, the
results will be plotted.
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STEAM STONE WORKS.

The illustrations of this subject are taken from the
plant of Barr, Thaw & Fraser, Hoboken, N. J. The
elevated track is about 20 feet in height and 150 feet in
length, and made mostly of 12 by 12 timber. The
traveling crane is also made of 12 by 12 timber, and
braced with heavy circular rods. Itis 52 feet across
from side to side and 12 feet in width. Connected to
the end of crane are two 3 foot car wheels, which, when
set in motion, run back and forth on steel rails. The
crane is set in motion by means of an endless wire cable.
The 34 inch cable passesaround a 6 foot sheave wheel,
which is connected to the main shafting. The upper
wire of cable runs up through the bottom of the build-
ing on the end of crane and around another 6 foot
wheel, and down and out again to the 3 foot sheave
wheel at the end of elevated track, where it passes back
again to large wheel on the main shafting. The large
sheave wheel in the crane building is” connected to a

piece of shafting, which, by means of belting, connects
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of the upright shaft revolves around in a ball socket. l

The upper end is geared to the main shafting. The
blocks of stone are placed on the bed by hand, or by a
small derrick, until the surface of the stone is smooth.
Water and sand is used for the rubbing. Hot water
is used when the weather is cold. The tools for mould-
ing and grooving are of various shapes, generally
chisel shaped, and are made of steel. They run from
8 to 12 inches in length.

The rough stone is first placed on the perforated iron
table of the moulding machine and made perfectly fast
by means of wooden wedges. The machinery is then
started and the table and stone move forward, and the
chisels begin to cut out their work. As they cut, the
stone crumbles up into powder and small chips. After
the chisels have gone over the stone the table is run
back, the chisels shifted, and the stone started again.
The chisels can be regulated to cut shallow or deep.
The face of the stone becomes perfectly smooth after
the chisels have gone over it. The stone blocks to be
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The Deadly

A peculiar fatality at a fire in New Orleans is thus
described: The wind was blowing hard and made fire
fighting a hard task. Chief O’Connor was in charge
and was directing Matthew Hannon, a hoseman of Co-
lumbia, No. 5, who was playing a stream cf water on
the fire. The chief took the brass nozzle and continued
pumping on the blazing debris, while Hannon went to
recover his hat, which had blown off. About this time
a telephone wire fell and hung down in the doorway.
The chief paid no attention to it and continued pump-
ing. Suddenly he struck the wire with the stream.
The water proved to be an excellent conductor, for a
current of electricity ran down the stream and the
brass nozzle and through the chief. The telephone wire
was crossed with an electric light wire. The chief for a
few seconds was stunned. Meantime Hannon had se-
cured his hat, and came back to continue his fight on
the fire. Unconscious of his danger he bounded to the
chief’s, side, and as he did so the swinging wire struck

Alternating Current,

ILLUSTRATIONS OF STONE CUTTING, SAWING, AND POLISHING.

with the car wheels. By drawing a lever back and
forth, and the wire being continually in -motion, the
shifting of the belting caused by the movingof the
lever causes the crane to move backward or forward.
The carriage and fall blocks run on 3 font 1;:cks across
the center of crane, and are moved hack ar:! forth by
wire cables also. These wires are aitached to two
drums in the crane building. One of the drums is
used for drawing the carriage block back and forth by
means of a 3 foot sheave wheel on the end of crane.
The other drum is used for hoisting the stone. The
crane is made to run evenly by means.of gearing wheels,
ofie being attached to one of the forward car wheels,
and th~ other to a piece of shafting which runs across
the crane and connects with the machinery in the build-
ing. The crane is capable of carrying from 15 to 20
tons.

The rubbing bed is a circular sheet of ecastiron about
814 inches in thickness and about 13 feet in diameter.
It revolves 'around inside of a circular wooden fraine
called a curve. The rubbing bed when put together
is in two pieces. Cast to the bottom of the upright
shaft are a number of flanged arms, which projert out
7¢ feet each way. The rubbing bed is laid ¢n and
bolted on the underside to these arms. Thelowrr end

sawed are first placed on a car and run under the saw-
ing shed. The cars are about 114 foot in height, about
5 feet in width, and about 8 feet in length. They are
put into position and then blocked fast. An 8 by 13
foot saw frame is then lowered so that the saws rest on
the stone. The saws aremade of }{inch steel,and are 13
feet in length and about 6 inches in width. They have
no teeth, being flat both top and bottom. Connected
to the center of one end of the saw frame is a wooden
connecting rod, with crank and fly wheels. This con-
nects with the main shafting by means of belting.
‘When the wheels revolve, the connectingrod draws the
saw frame back and forth, and the weight of the frame
causes the saws to cut. A little sand and shot or
crushed steel keeps the saw biting until the stones
are sawed through. Water is kept constantly run-
ning on the stone by means of a perforated iron pipe
placed about 4 feet above and across the stone. This
pipe has the same motion as the saw frame when run-
ning, keeping the whole surface of the stone wet. When
the stone is sawed through, the frame is raised by
means of a belt chain. The stone is then washed clean,
and the car drawn out to be replaced by another. The
works are run by a 45 horse power engine, with 80

pounds steam. The plant cost about $30,000.
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him on the shoulder. He cried, ‘‘ Oh, my God !” and
threw out his arms. The wire swung away from him,
but rebounding came in contact with Hannon’s left
arm. The unfortunate man shrieked once more, and
then, as if to throw the deadly wire from him, he
grasped it with both hands, and without a moan fell
face downward, dead. One thousand people saw Han-
non die, and the ordeal was so terrible that the fire-
men were for a time demoralized.

Remedy for a Cold.

In the SCIENTIFIC AMERICAN of December 2, 1876,
we published the following remedy, which a corre-
spondent, who has derived benefit from it, asks us to
reprint :

The medical journals, last spring, published repeat-
edly the formula for Dr. Ferrier’s new remedy for cold
in the head. As the season for that distressing malady
is at hand, we print the recipe, which is :

Trinitrate of bismuth, 6 drachms; pulverized gum
arabie, 2 drachms; and hydrochlorate of morphia, £
grains.

This is used as a snuff, creates no pain, and causes,
says the London Lancet, the entire disappearance of

the symptoms in a few hours,
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The President on Car Couplers,

Railroad men of all shades of politics will find interest
in the following extract from President Harrison’s mes-
sage :

“T have twice before urgently called the attention of
Congress to the necessity of legislation for the protec-
tion of the lives of railroad employes, but nothing has
yet been done. During the year ending June 30, 1890,
369 brakemen were killed and 7,841 maimed while en-
gaged in coupling cars. The total number of railroad
employes killed during the year was 2,451 and the num-
ber injured 22,390. This isa cruel and largely a need
less sacrifice. The government is spending nearly one
million dollars annually to save the lives of ship-
wrecked seamen. Every steam vessel is rigidly inspect-
ed and required to adopt the most approved safety ap-
pliances. All this is well, but how shall we excuse the
lack of interest and effort in behalf of this army of
brave young men who in our land commerce are being
sacrified every year by the continued use of antiquated
and dangerous appliances ? A law requiring of every
railroad engaged in interstate commerce the equipment
each year of a given per cent of its freight cars with
automatic couplers and air brakes would compel an
agreement between the roads as to the kind of brakes
and couplers to be used, and would very soon and very
greatly reduce the present fearful death rate among
railroad employes.”

The American Journal of Railway Appliances dis-
cusses this proposition editorially, as also the bill which
has been introduced by Senator Cullom, of Illinois, evi-
dently with the purpose of carrying outthe President’s
suggestions. This bill provides that all common car-
riers whose duties include the coupling of cars, and per-
sons who are members of established organizations of
railway employes, may within six months after the
passage of this act vote upon thechoiceof an automatic
car coupler. Such coupler may be of the vertical type,
but must be so devised as to couple by impact, and to
dispense with any person going between the cars to
couple or uncouple. Everycommon carrier isto be en-
titled to one vote for every freight car owned, leased or
controlled, and the employes entitled in the aggregate
to one-third as many votes as may be cast by all the
common carriers, the Interstate Commerce Commission
to have the power to decide upon the validity of the
votes cast. If not less than 600,000 votes have been
cast, and the entire vote for any particular coupler is
not less than 500,000, the commission shall certify these
facts to the President, who shall issue a proclamation
declaring the coupler chosen to be the standard safety
car coupler for use in interstate commerce, and in case
no choice is made the President shall appoint a com-
mission of five competent persons to determine the
coupler best to be used. The bill further provides that
all carriers are to equip at least 10 per cent each year
of the number of freight cars used, and also to equip
every engine with the lower brake known as the
‘driving wheel brake.”

The bill provides further that a violation of the act
shall be considered a misdemeanor, and punishable by
a fine of $500. The commission may extend the time to
any particular company within which it shall be re-
quired to comply with the provisions of the bill, and
after the year 1900 any company may refuse to accept
any car not equipped as required by the bill.

O —— @

Influenza a Hundred and Sixty Years Ago.

An Italian correspondent reminds us of the historic
epidemic of influenza in Milan between the years 1730-
33, described by the contemporary physicians, Drs.
Gagliardi, Bellegatta, and Crivelli. The last named, a
Milanese practitioner in advance of his time, found in
the air the ‘‘chief and efficient cause of the inflyenza
visitation.” In 1730 and 1733 the climatic conditions
were as nearly as possible the same as those prevalent
in the last two epidemics in Italy ; that is to say, a mild
temperature, the sirocco wind predominant, and much
humidity, with fog and rainfall alternating. Dr. Cri-
velli’s description of the symptoms of an influenza pa-
tient might (our correspondent says) be transeribed
from the phenomena of to-day :

‘ Gravedo and coryza, general languor with indispo-
sition to exertion of any kind, loss of appetite even in
presence of the daintiest viands, pain in the sinciput,
giddiness, dimness of eyesight, high fever, with rigors
and horripilatio extending over the whole body ; cough
sometimes moist, sometimes dry enough to induce a
choking sensation.”

These symptoms, not very grave in themselves, says
Dr. Crivelli, are apt to reach. an acute and even per-
nicious stage—*‘the patient finding himself suddenly
oppressed with a suffocating catarrh (un catarro soffo-
cativo), or, in other cases, with a pleurisy, or a pleuro-
pneumonia. One patient falls as by an apoplectic
stroke, another complains of intolerable cephalalgia—
the old, the phthisical, the asthmatic, rarely outriding
the storm.” It would be difficult to give a truer account
of the course and issue of the influenza cases now occur-
ring at this hour in the Alta Italia. Dr. Crivelli further
shows himself ahead of his age in his severe condemna-
tion of indiscriminate venesection, stigmatizes the abuse
of diluents, and rests his system of treatment on vigi-
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lantly regulated diet and the support of nature. Of
course, he used heroic measures when time was pre-
cious—even blood-letting when engorgement of the
circulation was a distressing sympton—and he found
great efficacy in the Hippocratic prescription : *‘ Alvus
curanda est per clysterem subducentem et frigefacien-
tem.” Other lessrational measures he also recommends,
taken from a pharmacopeiahappily superseded. But,
according to the lights available at the time, he seems
to have been a thoughtful and ingenious clinician, and
his treatise has a quite special interest for the student
of the history of medicine.—The Lancet.

Natural History Notes,

Animals and Steam.—In a German engineering jour-
nal a writer contrasts the behavior of different animals
toward steam machinery thus : The ox, that proverbi-
ally stupid animal, stands composedly on the track of
a railway without having any idea of the danger that
threatens him ; dogsrun among the wheels of a depart-
ing railway train without suffering any injury; and
birds seem to take a particular delight in the steam en-
gine. Larks often build their nests and rear their
young under the switches of a railway over which
heavy trains are constantly rolling, and swallows make
their home in engine houses. A pair of swallows have
reared their young for a year in a mill where a noisy
300 horse power engine is working night and day, and
another pair have built a nest in the paddle box of a
steamer which plies during the season between Pesth
and Semlin.

Observations on the Camel.—In a recent paper on the
camel, Herr Lehmann refers, among other things, to its
relations to temperature and moisture. Neither the
most broiling heat nor the most intense cold nor extreme
daily or yearly variations hinder the distribution of the
camel. It seems, indeed, that the dromedary of the
SaHara has better health there than in more equably
warm regions ; though, after a day of tropical heat, the
thermometer sometimes goes down several degrees_ be-
low freezing point, and daily variations of 90 degrees
occur. In Semipalatinsk again, where the camel is
found, the annual variation of temperature sometimes
reaches 187 degrees. In Eastern Asia, winter is the
time the animals are made to work. In very intense
cold, they are sewed up in felt covers. Of course each
race of camel does best in the temperature conditions
of its home ; a Soudan camel would not flourish in
Northeast Asia. Camels are very sensitive to moisture.
In the region of tropical rains they are usually absent,
and if they come into such with caravans, the resultsof
the rainy season are greatly feared. This sensitiveness
expresses itself in the character of the different races.
The finest, most noble-looking camels, with short silk-
like hair, are found in the interior of deserts, and they
cannot be used for journeys to moist regions. Even in
Fezzan (south of Tripoli) the animals are shorter and
fatter, with long, coarse hair ; and in Nilelands and on
coasts it is the same. These animals, too, are less ser-
viceable as regards speed and endurance.

Water Beetles Found in an Old Gasometer.—An in-
teresting note is published in the Emntomologist’'s
Monthly Magazine for March, 1890, which indicates
that Dytiscus marginalis may live under extraordinary
conditions. A number of specimens were found living
in rusty water at the bottom of a hole left when the
iron casing of a gasometer had been removed, both
water and mud being strongly impregnated with gas.
Mr. T. H. Hall, the writer of the note, who secured the
specimens, states that they carried a strong odor of gas,
even after they had had two or threebaths of fresh
water. The old gas holder must have been their home
for along period of beetle lifepjudging from the time of
year when they were found and from the number of
both sexes seen. The water was partly inclosed and was
quite stagnant, being unconnected with any other
water. They could have migrated had they desired to
do so. They were quite active, and seem undoubtedly
to have remained entirely from choice.

Composition of Chlorophyl.—Mr. N. Monteverde has
made a series of experiments for the purpose of deter-
mining the number of distinet pigments present in an
alcoholic solution of chlorophyl. If an alcoholic ex-
tract of green leaves is treated with baryta water and
the precipitate extracted with alcohol, the solution has
a yellow color. If this is again shaken with petroleum
ether after the addition of a few drops of water, a sepa-
ration takes place of the yellow pigments, the petroleum
ether having taken up the carotin, identical with the
coloring matter of the carrot, together with the green
pigment, while the alcohol contains the xanthophyl.
The pigments contained in the petroleum ether are
termed by the author “upper pigments,” those con-
tained in the alcohol ‘‘lower pigments.” By careful
manipulation the whole of the green pigment (upper
green pigment) can be removed by treatment with alco-
hol from the petroleum extract, leaving behind a gold-
en-yellow solution of carotin ; this * upper green pig-
ment” is not capable of crystallizing. The aleoholic solu-
tion contains, in addition to xanthophyl, a ‘“lower green
pigment,” which crystallizes in tetrahedra, hexagons,
or stars, but most usually in irregular forms. The
author believes that living leaves contain only the
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‘“lower green pigment,” the ‘‘upper green pigment "
being a transformation produect resulting from the ac*
tion of boiling water or of alcohol.

Duration of Life of Various Animals.—Elephants,
100 years and upward ; rhinoceros, 20 ; camel, 100 ; lion,
25 to 70; tigers. leopards, jaguars, and hyenas (in con-
finement), about 25; beaver, 50; deer, 20; wolf, 20;
fox, 14 to 16; hiamas, 15; chamois, 25; monkeys and
baboons, 16 to 18 : hare, 8; squirrel, 7; rabbil, 7; swine,
25 ; stag, under 50 ; horse, 30 ; ass, 30; sheep, under 10;
cow. 20; ox, 30 ; swans, parrots, and ravens, 200 ; eagle,
100 ; geese, 80; hens and pigeons, 10 to 16 ; hawks, 30
to 40;; crane, 24; blackbird, 10 to 12 ; peacock, 20 ; peli-
can, 40 to 50 ; thrush. 8 to 10; wren, 2to 3; nightingale,
15; blackcap, 15; linnet, 14 to 23; goldfinch, 20 to 24;
redbreast, 10 to 12; skylark, 10 to 30; titlark, 5 to 6;
chaffinch, 20 to 4 ; starling, 10 to 12; carp, 70 to 150;
pike, 30 to 40 ; salmon, 16; codfish, 14 to 17; eel, 10;
crocodile, 100; tortoise, 100 to 200; whale, estimated,
1,000; queen bees live 4 years; drones, 4 months;
worker bees, 6 months.

The Bumble Bee in New Zealand.—The introduction
of the bumble bee into New Zealand a few years ago
to secure the fertilization of the red clover, and the re-
markable success of this venture, are matters of record.
In a recent paper in the New Zealand Journal of Sci-
ence, noticed in the Entomologist’'s Monthly Magazine
for May, 1891, Mr. George M. Thomson, F.L.8., presents
an interesting article on the introduced Bombi in New
Zealand, giving also a list of the plants and flowers
which are visited by these bees. He makes the interest-
ing statement that, with a few exceptions, he has never
heard of these bees visiting the flowers of indigenous
plants, but states that they have become so extraordi-
narily abundant that the question has even arisen in
his mind as to whether they would not become as se-
rious a pest to the apiarist as the rabbits have proved
to the farmer and cultivator, on account of their ab-
sorbing so much of the nectar of the flowers. He also
points out the remarkable fact in connection with the
life of the bumble bee in New Zealand, that in many
parts of the colony it does not seem to hibernate at all,
but is to be seen daily on flowers all the year round.—
Insect Life.

Occasional Development of Wings in Normally
Apterous Hemiptera.—Mr. J. W. Douglas, in a review
of Mr. F. B. Pascoe’s recent work on the Darwinian
theory of the origin of species (T’he Entomologist’s
Monthly Magazine, April, 1891, p. 109), calls attention
to the statement that ‘‘ some of our Hemiptera, Nabis,
Pithanus, Pyrrhocoris, ete.,» ordinarily-wingless, are
sometimes found in hot summers to have well developed
wings.” As Mr. Douglas remarks, all these species nor-
mally have rudiments of elytra, but there are other
species quite apterous in which at times- macropterous
individuals appear, in which case the respective forms
are so divergent as to be considered distinct. But he
does not believe that such dimorphism occurs only in
hot summers, and mentions having observed it in cold
seasons also, when there was nothing exceptional in the
weather to favor such development. He believes that
at present no satisfactory explanation can be given.
May it not be that the development of wings is depend-
ent somewhat on the food supply of the insects, and
they are produced to enable a more extended mi-
gration, rendered necessary by a diminution of the food
supply or the overdevelopment of the species? The
abnormal appearance, locally, of winged specimens of
a wingless species cannot be satisfactorily explained by
the theory of a reversion to a winged ancestral type,
since this would account for isolated cases, but would
hardly explain the general appearance of winged indi-
viduals.—Insect Life.

Preservation of Botanical Specimens.—Mr. Jules
Poisson, of the Paris Museum of Natural History, re-
commends a solution of 30 grains of salicylic acid in 1
quart of water for the preservation of specimens of
plants in their natural form and color.

—_—— e
Ether as an Assistant of Digestion.

The effect of ether on the digestive processes in
healthy subjects has been recently investigated by Dr.
Gurieff, who gave thirty drops of sulphuric ether to six
healthy persons during dinner, which consisted of
about half a pint of soup, four ounces of meat, and six
ounces of bread. It was found that the ether had the
effect of stimulating the action of the gastric glands,
increasing the free hydrochloric acid in the gastric
juice, and causing the peristaltic movements of the
stomach, tagether with its power of absorption, to in-
crease ; this on the whole exercising a favorable effect
upon the gastric digestion. The same result was ob-
tained when the ether was administered by means of
hypodermic injections. It would appear, therefore,
that the effects must be ascribed to a general rather
than to any merely local action on the mucous mem-
brane of the stomach. Dr. Gurieff is disposed to think
that there is a stimulation of the cephalic centers.
This view is partly based on the observations of other
Russign observers—Bekhtereff and Miloslevski, and
Pavloff and Shumova-Simanovskaya—on the depend-
ence 6f the gastric functions upon thecentralnervous
system.—Lancet.
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What is Electricity ?

The average man will be glad to know that such an
authority as Prof. William Crookes, President of the
Institution of Electrical Engineers, England, is yet in
doubt as to the various theories advanced to explain
the electric phenomena. He says: ‘‘ We know little as
yet concerning the mighty agency of electricity.” In
his recent presidential address there is much of interest
to the engineer, and we quote the following from the
Railroad Gazette :

‘“We have happily outgrown the preposterous notion
that research in any department of science is mere
waste of time. It is now generally admitted that pure
science, irrespective of practical applications, benefits
both the investigator himself and greatly enriches the
community. ‘It blesseth him that gives and him that
takes.” Between the frog’s leg quivering on Galvani’s
work table and the successful telegraph or telephone
there exists a direct affiliation. Without the one we
could not have the other.

“We know little as yet concerning the mighty agency
of electricity. ‘Substantialists’ tell us it is a kind of
matter. Others view it, not as matter, but as a form of
energy. Others, again, reject both these views. Prof.
Lodge considers it ‘a form or rather a mode of manifes-
tation of the ether.” Prof. Nikola Tesla demurs to the
view of Prof. Lodge, but thinks that ‘nothing stands
in the way of our calling electricity ether associated
with matter, or bound ether.” High authorities cannot
even yet agree whether we have one electricity or two
opposite electricities. The only way to tackle the dif-
ficulty is to persevere in experiment and observation. If
we never learn what electricity is, if, like life or like
matter, it should remain an unknown quantity, we
shall assuredly discover more about its attributes and
its functions.

‘ Experimentalists are reducing the wave lengths of
the electrical rays. With every diminution in size of
the apparatus the wave lengths get shorter, and could
we construct Leyden jars of molecular dimensions, the
rays might fall within the narrow limits of visibility.
‘We do not yet know how the molecule could be got to
act as a Leyden jar, yet it is not improbable that the
discontinuous phosphorescent light emitted from cer-
tain of the rare earths, when excited by a high tension
current in a high vacuum, is really an artificial produc-
tion of these electrical rays, sufficiently short to affect
our organs of sight. If such a light could be produced
more easily and more regularly, it would be far more
economical than light from a flame or from the are, as

“VYery lit¥le of the energy in playis expended in the form |

of heat rays. Of such production of light, nature sup-
plies us with examples in the glow worms and the fire-
flies. Their light, through sufficiently energetic to be
seen at a considerable distance, is accompanied by no
liberation of heat capable of detection by our most deli]
cate instruments.

¢ Alternating currents have at the best a rather
doubtful reputation, but it follows from Tesla’s re-
searches that as the rapidity of the alteration increases
they become not more dangerous, butlessso. Itfurther
appears that a true flame can now be produced with-
out chemical aid—a flame which yields light and heat
without the consumption of material and without any
chemical process. To this end we require improved
methods for producing excessively frequentalternations
and enormous potentials. Shall we be able to obtain
these by tapping the ether? If so, we may view the
prospestive exhaustion of our coal fields with indiffer-
ence. We shall at once solve the smoke question, and
thus dissolve all possible coal rings. Electricity
seems destined to annex the whole field, not merely of
optics, but probably also of thermotics. . . , Rays
of light will not pass through a wall, nor, as we know
only too well, through a dense fog. But electrical rays
of a foot or two wave length of which we have spoken
will easily pierce such mediums, which for them will
be transparent.”

The Physiology of Tears,

This subject is considered in a bright and interesting
paper recently published in the Asclepiad. Theeditor
of the New York Medical Journal condenses from the
lengthy article as follows :

Fear, grief, aiicl joy, to say nothing of 1:athos and
anger, bring tears to the eyes. They are s:id to come
from the hieart : and thisis true, for no ore ¢« ve~reason-
ed himself into weeping without a firzt appeal through
the imagination to some emotion. Teats arc tl:e natu-
ral outlet of emotional tension. They are the -esult of
a storm in the central nervous system:, giviag rise to
changes in the vascular terminals of the tear-secreting
glands. These changes induce profuse excretion of
water, and weeping results. In a mild degroe some ex-
cretion is always in process, to bathe cys an 1clear it of
foreign matters. The controlling certerisat a distance,
though the secretion may be kept up by the swall trace
of saline substance that is present in the tears them-
selves. The lachrymal glandslie between the nervous
center and the mucous surface of the eyebzll. 'flears
afford a good illustration of the way in which nervous
fibers are capable of conveying to a secreting organ ex-
citing impulses from both sides ofa gland lying in their

-

course, Afferent and efferent communications bring
about a similarresult. Internal nervous vibrationsand
external excitation or reflex action cause a flow of tears.
In both instances the exciting impulse is a vibration.
Niobe, ‘“all tears,” and the unfortunate pedestrian with
a minute particle of steel from the rail of an elevated
road in his eye, are unwilling exponents of a similar
process. They weep the same kind of briny fluid, in
exactly the same way, though from widely different
causes. Imagination is at times sufficient to excite
the nervous system into the production of tears,
without external aid or reflex. Writers and readers of
good fiction weep over it alike, and the actor loses
himself so entirely in the exigences of dramaticart that
he sheds real tears and the audience shed tears with
him. Of a truth, the man who never weeps has a hard
heart, and the quality of his intellect may also be
questioned.

Emotion, then, affection, grief, anxiety, incite to
tears, not pain or discomfort. The pangs of maternity

are tearless, though the influence of ether or chloroform | .

may cause some emotional dream that results in weep-
ing. In the earlier days of surgery patients might
seream and utter such pitful cries as to sicken the by-
standers, might even faint with pain, yet there were
seldom any tears. These, being pure waves of emotion
and a relief to the heart, are almost powerless to miti-
gate pain. Perhaps one who weeps from pain does so
from unconscious though selfish pity—in other words,
from emotion.

For the tearful, change of scene, mental diversion,
and out-door life are the best remedies. *The author
quoted objects to alcohol as fearfully injurious. Itdis-
turbs and unbalances the nervous system, keeps up a
maudlin and pitiful sentimentality, and sustains the
evil. Aleohol is the mother of sorrow. An opiate,
however, prescribed at night, soothes and controls and
really disciplines rebellious nerve centers. Sleep cures
tears. And so does time, the restorer. Persons sub-
jected to many and repeated griefs forgethow to weep,
and the old as compared to the young are almost tear-
less. Tears have their value in the life of humanity,
not as tears but as signs. Theyshow that grief centers
are being relieved of their sensibility, and that the
nervous organization is learning how to bear upagainst
SOTTOW.

4O
Poisonous DMetals in Preserved Foods.

The fact that the amount of lead in the tin coating
of vessels for preserved foods, and that in the solder
with which they are united, have been limited by law
in Germany to 1 per cent and 10 per cent respectively,
has caused the adoption of vessels closed without a
soldered joint, a rubber ring being substituted instead.
The author having observed that preserved foods con-
tained in vessels of this description, which appeared un-
exceptionable, were often contaminated with lead, has
examined into the cause of its presence, and finds it to
be due to the rubber ring employed.

The following examples are chosen from among the
figures quoted by him: (1) Indla rubber rings made in
Paris and used by a large German firm, (@) average
weight of ring, 05 grm.; ash 66'6 per cent, consisting
almost wholly of red lead; no antimony sulphide was
present. (b) An experiment was made by exposing a
rubber ring to water under pressure at a temperature
of 110° to 112° C. for thirty minutes; at the end of this
time the ring was found to be softened and 0°0286
grm. red lead (misprinted Mn;O, in original) was sus-
pended in the water, which contained no lead in so-
lution. (¢) Another ring was similarly treated in the
presence of 05 kilo. of asparagus. The solution gave
an immediate precip#ate of lead sulphate on the addi-
tion of sulphuric acid ; the quantity of lead in solution
corresponded to 60 per cent of the total amount in the
ring. (2) India rubber rings taken from tins of Austra-
lian meat from a large English firm had the same com-
position as those mentioned under (1). (3) Red'rubber
rings from Vienna contained 63 per "cent of ash, the
bulk of which was red lead. (4) Red rubber rings
from a German factory gave similar results, save that
a little antimony sulphide was present. (5) Numerous
analyses of rings from other German firms gave similar
figures.

In view of these facts the author is interesting him-
self in the manufacture and use of rings of a less poi-
sonous character.— W. Reuss, Chem. Zeit. ; Analyst.

——— 4
American Salt,

The total production of saltin the United States for
the year 1891 was 10,229,691 barrels, valued at $5,872,186.
The importations were about 800,000 barrels, chiefly
from England.

The finest salt is made by the vacuum pan process.
About four-tenths of the American production are due
to Michigan, four-tenths to New York, not quite one-
tenth to Kansas, and the remainder to Ohio, West Vir-
ginia, Louisiana, California, Utah, Nevada, Texas.
Perhaps the most wonderful deposit of salt in this
country is at Petite Anse, La., where, at a depth of
sixteen to twenty-five feet below the surface, a deposit
of salt over 1,000 ft. thick is found. This salt is of re-
markable purity.
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The Census of 1891 in Canada.

According to the Canadian Census Department the
population of Canada, by provinces, is as follows :

Percentage
of Inc.

Nova Scotifi.cueeaee eseecstsesrsrcsee oon 450,523 225
New Brunswick.... ..eeeeceee soeccecs 321,R94 002
P.E.Island........c000000 seiessecsseons 100,088 018
QuebeC........cviuaee Ceeeriecestaissnsen 1,588,856 953
[6):17:1 /10 J eesereccsese tenns 2,112,989 9:95
Manitoba ....eievninnnnnns coees sae 154,442 14806
Assiniboia ..
Alberta........ 67,554 164 76
Saskatchewan.... oo
British Columbia......ccoecveeeneee curen 92,767 8756
Unorganized..oooveereeeeiennneinnnnnnnns 32,168 400

Total..evuiivonnnesenccnonnnnnees 4,829,411 11'66

THE TEN LARGEST CITIES.
Inc. p. ¢

Montreal.. ....cociiineiiiiiiiies o sesnnns 216,650 395
TOronto vovu.vvveeveeiecencscssssesacroanne 181,220 884
QuEbeC.......civviiiiiiiiniiiiiiienieians 63,000 10
Hamilton.....oovevviiiiiiieiiiiinnnnne...., 48,980 362
(0078 N 44,154 410
LY 0] 1« F 389,179 52
HalifaX ..., coevrienirneniniinienennes ouenn 38,556 68
London............. 31,877 17
Winnipeg....... . 25,642 221°1
Kingston.....covveeisnsnsessosnsssssscosnns 19,264 367

There are 47 cities, their population varying from
216,650 at Montreal to 5,042 in Port Hope ; 45 towns
having from 4,940 (at Collingwood) to 38,061 (at Walker-
ton) ; 91 villages, headed by Picton, N. S, with 2,999,
and Georgetown at the foot with 1,509.

———— et —
The Trust Fallacy.

Trusts are not a creation of modern times by any
means. They have existed at least from the beginning
of the present century, or, rather, they have attempted
to exist during the period named, but, as a rule, signally
failed. A partisan writer, in an article that recently
appeared in one of the largest and most influential
newspapers in the country, attempted to show that
trusts were a good thing for the public. At the outset
he argued that trusts could by no means injure the
small manufacturers, for the reason that they could dis-
pose of their plants and become shareholders in the
trust. He therefore claimed to be puzzled to under-
stand why it was that the people protest so vigor-
ously against such combinations of capital. He further
argued that the consumer was really benefited by the
formation of a trust, and upon this point it is interest-
ing to dwell, for the simple reason that it has never
been made clear to the general public why the average
trust reduces prices upon the production it has cornered,
immediately upon its formation. In completing a
great trust all of the stronger manufacturers are invited
to join ; then the weaker ones are given an opportunity
to sacrifice their property or to be driven out of business.
Self-preservation is the first law of nature, and it is the
most natural thing in the world for these smaller
manufacturers to fight back. The trust is all-power-
ful, with millions at its back, and in order to silence
the weaker enemy’s guns, prices are put at a figure
below the cost of production, and the smaller manu-
facturers go to the wall. During the battle there is no
question but what the public profit largely, or could
profit largely, if it took advantage of existing prices,
and bought up all the products in sight. That is just
what the public does not do, however, and when the
trust has crushed all opposition out of sight, up go
prices and the consumer finally pays back into the
treasury of the trust the money it has expended in
crushing those who dared to oppose it. There is really
no argument that can be adduced favorable to a trust.
A trust is an entirely different thing than a combina-
tion of capital. It is the coming together of all the
powerful wings of a certain industry, to crush out the
weak, and monopolize certain productions in order
that it may fix prices as it pleases. The proposition
trusts are formed in order to benefit the consumer
is so ludicrous that it is scarcely worth considering.
The writer endeavored to make a point to the effect
that a trust was not a profitable thing after all, by
stating that Standard Oil paid but 6 per cent dividend.
Now the fact of the matter is that in recent years the
Standard Oil trust has paid not less than 10 per cent,
and last year paid 12 per cent dividends upon the capi”
tal invested.—Stoves and Hardware Reporter.

Cork Pavement,

A new material for paving is now being introduced
into London. It is composed of granulated cork and
bitumen pressed into blocks, which are laid like bricks
or wood paving. The special advantage of the material
lies in its elasticity. When used for pavement it gives
a soft tread which is exceedingly pleasant, recalling the
feel of a carpet. In roadways it furnishes a splendid
foothold for horses, and at the same time almost abol-
ishes the noise which is such an unpleasant feature of
city traffic. A short piece of pavement is to be seen in
Liverpool Street, E. C. ; while the outlet to Pickford’s
yard in Gresham Street is laid with this material. It
yet remains to be seen how it will bear the ordinary
traffic of a London street, but there is evidence to show
that in Australia short pieces of roadway have given
good results.
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RECENTLY PATENTED INVENTIONS,
Railway Appliances,

CAR SEAL.—Benjamin J. Sturtevant,
St. Paul, Minn. This seal is formed of a flexible
shackle to which is detachably secured a hook having a
spring-pressed arm, a locket made of earthenware,
cement, glass, or gimilar substance, having on one side
a shoulder to engage the arm of the hook. The device
affords an inexpensive seal, which must necessarily be
broken if the door is opened, thus indicating that the
car has been tampered with, while it may easily be ap-
plied aud removed without the use of special tools,
but cannot be opened except by breaking the shackle
of the locket.

CArR CouPLING.—Francis A. Johnson,
Black Rock, Ark. The drawhead of this coupler has a
transveree partition 1n the front end of its central
opening, spring-pressed plates sliding transversely in
the rear of the partition, pivoted arms being connected
with the plates and a cam actuating the arms to open
the plates, while rods are pivotally connected with an
arm on the shaft of the cam, hooks engaging the rods
to lock them in place. The.device is an improvement
on a former patented invention of the same inventor,
and the essential working parts are inclosed in the
drawhead, to be fully protected from rain, snow, ice,
dirt, etc., thus insuring the proper working of the
device at all times.

CAR CouPLING. — Oliver M. Briming-
ham, Victoria, Texas. This invention providesa draw-
head to which is attached a guiding block in which
works a vertically movable sliding frame, the pin being
connected with the frame and having a guiding tongue
working in the guiding block. The improvement af-
fords means for elevating, holding and releasing the
coupling pin, while the drawhead is vertically adjustable
in a convenient manner either before, during, or after
coupling. The device is designed to be arranged to be
operated from either side of the car. [For information
relative to this patent address R. Brackin, Inez, Texas.]

DriILL. — Wanton C. Barber, Villisca,
Iowa. This is a portable drill of simple and durable
construction, especially adapted for use in drilling rail-
road rails, while capable of satisfactory use on many
portions of a locomotive or upon stationary engines.
The bed has guides and a shifting lever, a frame sliding
on the bed holding a mandrel carrying a drill, while a
driving mechanism and feed device are connected with
the drill mandrel. Arms extending from the bed bave
hooks adapted to clamp the tread of a rail, when the
web of the rail i8 to be drilled, and the frame is fed
forward by manipulating a lever, and when the drill is
in operation it is automatically fed forward while being
revolved by the driving mechanism.

Mechanical Appliances.,

NAIL MACHINE. — Joseph S. Black-
burn and Frank G. Bartholomew, Salem, Ohio. This
machine has the usual fixed anvil or die, on which
operates the hammer fitted to slide in the usual manner
in the frame, but combined with the movable hammer
is a spring-pressed arm pivoted on the machine and ex-
tending at its free end to the hammer, the latter actuat-
ing the arm. With this improvement. after the nail is
formed with a head and cut by the knives, it is readily
broken off the wire and discharged.

CoRE SaAw. —Edwin B. Roberts,
Emporia, Kansas. The body of this saw consists of a
cylinder adapted to be clamped to the head of a vertical
shaft, the inner faces of the teeth being flush with the
interior wall of the body, and each tooth being cut
away beneath its gouge-like point from its outer face
inward, an inner wall being formed to prevent chips
entering the interior of the body, while there are spiral
ribs or bands on the outer side of the body flush with
the outer sides of the teeth, the upper or working edge
of the body being beveled between the teeth, The saw
is designed to be driven rapidly for any desired distance
into the wood without clogging, the chips passing
through recesses of the teeth and head and the spiral
bands carrying them to the bottom of the saw.

ORE CRUSHING MiLL. — William H.
Coward, Bath, England. This invention provides im-
provements in a formerly patented mill in which an
edge runner rolls within a revolving drum furnished
with cups, by which the material is repeatedly brought
under the action of the edge runner, the efficiency of
the mill being increased by an improved mode of
mounting the drum, more effectually exposing the
crushed material to the winnowing action of the air
current. The draught arrangement is such that sieves
may be dispensed with over the exhaust aperture, the
sieves being liable to become clogged by light particles
incoperating on micaceous ores.

Agricultural.

CULTIVATOR. — Adam F. Rinehart,
near Uniopnlis, Auglaize County, Ohio. Pivotally con-
nected at its rear end with the main frame of this
cultivator is a swinging frame, with which is connected
a lever imparting a lateral movement to the front por-
tion of the frame, while a blade or tooth beam ‘also has
a pivotal connection with the swinging frame. Various
other novel features are embodied in the invention,
forming an implement of simple, strong and inexpen-
give conatruction, and of light draught, which can be
managed to plow to a uniform depth. The cultivator
teeth or blades are under the complete control of the
driver, and may be ad justed both vertically and laterally
as occasion may demand.

CurrivATor.—Dillyard Hicks, Waldo,
Fla. This implement is adapted to have attached
thereto plows of any make, such as scooters, shovels,
sweepg etc, and is designed to be economically
manufactured. Two parallel cross beams exterd
diagonally across and are secured to the draught beam,
one of them carrying cultivator blades, while from the
rear one curved braces project forwardly and down-
wardly, engaging at their lower ends the supports of
the cultivator blades. Vertical brace bars are provided
whereby the cross beams [are sustained against lateral

strainand the main connections between the cross beams
are preserved against undue tension.

HAY LOADER. — Henry Briscoe, Mor-
risonville, Ill. This machine, besides the carriage and
framing, has an elevator with a rake frame held 1n in-
clined position, so that as the machine moves forward
the teeth rake up the hay, which is delivered into an
upper trough, from which it is discharged by means of
a transverse carrier into a wagon moving alongside of
the machine. The rake teeth may be conveniently
raised or lowered, and the carrier has a hinged outer
section which can be readily adjusted as desired.

Miscellaneous,

GALVANIC BATTERY.—Fernaud Gend-
ron, Bordeaux, France. - This is an improved primary
battery, so formed that the output of the battery is
regulated automatically according to the work demanded
of it, to the greatest amount of work the battery will do.
It consists of a series of cells containing exciting and
depolarizing liquids in combination with an electric
motor actuated by a portion of the battery elements,
pumpe driven by the motor producing a circulation
through the cells, while thereis an automatic regulator
of the number of cells in use. The battery is prefer-
ably formed in three tiers, comprising six tanks for
liquids and twenty-four elements, the nature of the
elements having no bearing on the invention provided
the exciting liquid and the depolarizing liquid be
separated from one another in the cells.

CasH RECORDER. — Milo L. Morgan,
New York City. This is a device for use in connection
with a cash drawer and the top of a table or desk, a
tape from a roll of paper having a section exposed for
writing upon each time the drawer is opened, 8o that an
entry may be made thereon each time a sale is effected,
The paper is held at all times stretched smooth in posi-
tion for use, there being a rigid connection between a
trip lever actuated by the drawer andthe feed wheel,
the device affording the means of readily making up
accounts at the end of a business day.

SPECTACLE CASE FASTENING. —
Fredric W. Steadley, Carthage, Mo. This device is
formed with a plate having a central aperture in which
is swiveled an eye with elonguated bearingsin which
turns and slides the rigid member of a safety pin, for
fastening the device to the clothing. The fastening is
designed to readily adjust itself to the body of the
wearer when bending over, stooping, etc., the securing
pin having a free movement relative to the case.

CAN COVER. — Orson D. Phillips and
Georege H. Littlewood, Lisle, N. Y. This improvement
provides a locking device, especially adapted for use
with milk cans, etc., and adapted as a fixture to the can
body, which may be engaged with the lid to quickly
and conveniently clamp the body of the lid to the body
of the can, and hold them locked together. The device
is preferably made of spring wire, bent in essentially
circular shape, but with a ccil, eyes, and loops, with
which is connzcted a link, on which a lock may be
placed if desired, the link serving as a lever to draw the
ends of the device together and as a bolt to maintain
the ends in such position.

LoADp BINDER. — Harry M. Bradley,
Canon City, Col. This device consists of a bar having
teeth on its upper and lower edges and provided at one
end with means for attaching a cord or wire thereto, a
slotted lever receiving the ratchet bar being provided
with a bolt extending through the slot to engage one
set of teeth of the bar and a pawl engaging the other set
of teeth, while a hook is provided to receive a cord,
wire, or cable. The device is designed to afford a
simple, cheap, and efticient means by which a load of
any kind may be tightly bound, while it is also well
adapted for use as a wire tightener, post puller, lifting
jack or wagon jack, etc.

VEHICLE SPRING.—Thomas 8. King,
Cincinnati, Ohio. This spring is made from a single
strip of metal, bent to the desired shape, and joined at
its ends in the flat portion of the spring by riveting or
other suitable fastening. The upper and Jower sections
are integral, but elongated bends at the end portions
form rounded ends, the drawn-in portions of which
come together when the spring is much compressed,
whereby the spring is shortened and stiffened, although
when a light load is on, the entire length of the sections
and the end portions are in full play.

StovE PipE DrRUM. — Moses P. Farn-
bam, Germantown, Cal. This is an end-closed stove
or furnace pipe drum having upright partitions of -dif-
ferent heights establishing flues between them, with a
central through draught pipe having upper and lower
draught openings and an intermediate damper, while
the lower head of the drum has a soot or ash clearance
hole exterior of one side of the through draught pipe,
and a door is arranged to form a clearance outlet for
two adjacent flues. The invention is an improvement
on a former patented invention of the same inventor,
the drum being adapted to facilitate various heating
purposes.

GAME BoARD.—Jacob M. Henriquez,
Coro, Venezuela. This is a board adapted for playing
a variety of games. The base of the board is divided
into compartmente, and there is in it a tilting table
which actuates a rocking slide board, there beino a ver-
tical tubular conduit on the base, with branch receiving
pipes at its upper end and branch delivery pipes at its
lower end, and a central vertical diaphragm in the con-
duit at the junction of the delivery pipes. Balls
dropped through the upper branch pipes are designed
to tip the tilting table and dislodge a counter from the
slide board. '

Toy PuzzrLE. — Hans 1. F. Schulze,
New York City. This toy is designed to exemplify the
problem of standing an egg on end, and consists of an
egg-like hollow body formed in two sections, its
chamber divided into two compartments by a horizontal
partition, there being another apertured horizonal par-
tition in the lower chamber, and the body contalning a
movable weight. By properly manlpunlating the toy
the weight or ball may be made to travel down ingide to

the pointed lower end, when the egg-like body will be
balanced upon this end.

Note.—Copies of any of the above patents be will
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

THE LUMBERMAN’S HANDBOOK OF IN-
SPECTION AND GRADING. By W. R.
Judson. Chicago: The Lumberman.
1891. Pp. 263.-

This excellent work covers the ground of quality and
inspection of lumber in different parts of the United
States, with many useful notes on dimensions, cutting
up of lumber, and other allied topics. The book repre-
sents the fourth edition. It will be very acceptable to
all those concerned with wood and lumber.

THE PHOSPHATES OF AMERICA. By
Francis Wyatt, Ph.D. Second
Edition. New York: The Scientific

Publishing Co. 1891. Pp. 187. 1Il-
lustrated. Price $4.

Much interest has been created in the subject of
phosphates by the recent discoveries of the phosphate
beds of Florida. Dr. Wyatt, in this very elegantly made
volume, treats of phosphates from the mine to the farm.
Their extraction, chemical treatment, analysis and the
allied industries receive due consideration. The illus-
trations, many by processfrom original photographs, are
exceedingly attractive and add greatly to the value of
the book. Curiously enough, although it is the second
edition, it is destitute of a table of contents. It has,
however, an excellent index.

MopERN AMERICAN RiFLEs. By A. C.
Gould (‘‘ Ralph Greenwood ). Illus-
trated. Bos‘ﬁ)n: Bradlee Whidden.
1892. Pp. xii, 338. Price $2.

This excellent book goes over the whole range of
rifle practice, hunting and target practice, both civilian
match and military shooting. The different forms of
rifle sights, the general construction of the piece, the
rifling, projectiles, cartridges, and ammunition, are all
elaborately treated with many illustrations. Even to
those who use the arm but little, the practical discus-
sion of its many points possesses much interest, and we
believe that this work will be widely appreciated.

SCIENTIFIC AMERICAN
BUILDING EDITION.

FEBRUARY NUMBER.—(No. 76.)

TABLE OF CONTENTS.

1. Elegant plate in colors of a cottsge at Short Hills,
N.J. Estimated cost, $5,000. Perspective eleva-
tion, floor plans, etc.

2. Colored plate illustrating a cottage "at Great Dia-
mond Island, Me., erected at a cost of $900, com-
plete. Floor plans, elevations, etc.

A residence at Portland, Me. Cost, $11,000 complete
in every respect. Floor plans, perspective eleva-
tion, etc.

3.

'S

. The very attractive residence of E. T. Burrows, Esq.,
at Portland, Me. Cost, $9,500 complete. Per-
spective elevation, floor plaus, etc.

o

. A dwelling at Augusta, Me., erected at a cost of
$3,200 complete. Floor plans and perspective
elevation,

6. A handsome dwelling at Carthage, Il1l., designed in
the style of modern Romanesque. Cost, $8,000.

Perspective and floor plans.

-3

. A residence colonial in treatment and recently
erected at Belle Haven, Greenwich, Conn., for Mr,
Chas. A. Moore, at a cost of $14,000 complete.
Two perspective elevations, floor plans, etc.

@

. A colonial residence recently erected at Brookline,
Mass., at a cost of $18,000 complete. Wm. T,
Sears, architect, Boston, Mass. Perspective ele-
vation and floor plans.

An architect’s home, with sketches showing the
hall, drawing room, terrace, entrance front, din-
ing room, together with ground plan. A
thoroughly cozy, comfortable, and complete
dwelling.

10. Sketch for a suburban chapel. Submitted by O,
M. Hokanson in the St. Paul Architectural Sketch
Club competition.

11. View of the Washington' Street tunnel at Chicago.

12 Miscellaneous contents: Architecture and poetry.—
Waterproof wall coatings.—Colored woods.—
The planning and construction of American frame
houses.—Church spires.—Owunership of plang,—
Simplicity in furnishing and decorating.—Utility
and art. Improved door hanger, illustrated.—
The Madison Square Garden weather vane, the
huntress Diana, illustrated.—Schmidt’® window
frame, illustrated.—Sackett’s wall and ceiling
board.—An improved mitering machine, illus-
trated.—A combination folding bath tub, illus=
trated.—Japanese interiors,

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and

examples of Modern Architectural Construction and
allied subjects.

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

MUNN & CO., PUBLISHERS,
361 Broadway, New York,
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with fine engravings, illustrating the most interesting{

Wusiness and Personal.

The charge for Insertion under this head is One Dollar a line
for each insertion ; about eight words to a line. Adver=
tisements must be received at publication office as early as
Thursday morning to appear in the following week’s issue.

For Sale—One cupalo, one steel blower, one cast iron
rattler. All in first class order and at low prices. W. P,
Davis, Rochester, N. Y.

Acme engine, 1to 5 H. P. See adv.next issue.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
6 Spindle T'urret Drill Presses. A.D. Quint, Hartford,Ct.

2d hand drills and shapers. Amer. Tool Co., Clev., O.

Patent Open-Side Planing and Shaping Machines.
Pedrick & Ayer, Philadelphia, Pa.

‘Wanted Cheap for Cash—Patent Office Gazette for last
10 years. R. D. Morgan, 1581 B'way, Cleveland, O.

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

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

Centrifugal Pumps for paper and pulp mills. Irrigating
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y.

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

Electricity, the popular electrical journal. Illustrated.
Published weekly. Subscription, $2.50 a year. Times
Building, New York. Write for sample copy.

For the original' Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.8. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y.

Patented Novelties Wanted.—Inventions of merit
(small wares preferred) manufactured and introduced
to the public by the Magic Introduction Co., 321 Broad-
way, New York.

Competent persons who desire agencies for a new
popular book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

Wanted, Steam FEngineer—A large manufacturing
house in Chicago wishes to engage an assistant chief en-
gineer. Must be thoroughly posted theoretically, and
must have had a large experience. Address in own
handwriting, stating age, experience, salary wanted, and
giving references, * Asssistant Engineer,” care of Sci-
entific American.

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

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.

Referenees to former articles or answers should
give date of paper and page or number of question,

Inquiries not answered in reasonable time should

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

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

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(3987) C. W. L. writes: In your issue
of December 26 you give a translation of a method of
cutting a five-pointed star, taken from L'llustration.
There is an error in the method as indicated which will
result in a star deficient in a portion of one point. The
cutting line should not run to point E, as there given, but
to point, B, falling on line C E. The greatest economy
of paper will result when the paper has the proportion
of about one to two, and the point, B, is made to be on
the upper edge, A, the other conditions remaining as
before.

(38988) L. A. J. asks: Two bullets of
same weight, fired with the same charge of powder out
of the same rifle, and under the same conditions; one
from, and in the direction of, a train moving at the
rate of 40 miles an hour; the other from the rifie when
stationary : 1. Will either bullet be carried further than
the other? A. Yes. 2. If so, which one? A. The one
from moving car.

(8989) H. M. C. asks: 1. Which one of
the following batteries i8 the best for running small
motors—the Edison-Lalande, the Fuller, or the bi-
chromate plunge? Is there any one better than these?
A. Where compactucss and portability aie required, the
bichromate battery is probably the best. 2. How many
célls would be required to run a six volt one-sixth
horse power motor to ite full capacity? A. Four to six
zood sized cells. 3. About how fast would such 2 motor
drive a sixteen foot boat, rather lightly built? What
would be the proper size propeller? A. Probably three
vo four miles per hour. 4. Is there any action in the
‘Fuller battery when the circuit is open? A. Practically
none,

(3990) C. A. Z. says: 1. I have noticed
chat different coins have not the same initials inscribed
onthem. Some have the letter O, others the letters
C C, and again the letters S S are found on others.
Could you tell me to what cities these letters refer? A.
The coinage of the Philadelphia mint has no designat-
ing letter. O is New Orleans mint; C C, Carson City
mint; S, San Francisco; C and D on old coinage is
Charlotte and Dahloneg mint, now discontinued. 2.
Could you tell me the value of a cent of 1802 and of
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a dollar of 1604? Also, how maby dollars were coined
in the year 18047 A. Address Superintendent of the
Mint, Philadelphia, 1n regard to value and coinage.

3991) G. M. W. says: 1. I want a
metal that I can heat mercury or quicksilver in, to
about 500° or 600° F.., that the mercury will not injure
or that will not injure the mercury. Will steel do?
Or is thereany way of preparing steel go it will do?
A. Steel or wrought iron tubing is the best to hold
mercury, requiring no preparation. There is no re-
action by either metal on the other. 2. How much
preesure would a flue about three-eighths inch inside and
five-eighths inch outside stand before it would collapse?
The flue to be made of steel or whatever other metal
you advise using. I want one that will standthe great-
est possible pressure. A. Three-eighths inch gas pipe,
1if properly welded, is good for pressures up to 3,000
pounds to the square inch, and three-cighths inch extra
strong is good for 6,000 lb. per square inch. 3. How
thick would T require the metal of a cylinder 6 inches
dinmeter 1nside to be, to stand same pressure? A.
Six inch wrought irun pipe should be equal to a work-
ing pressure of 1,500 1b,, and extra strong 6 inch equal
to 3,000 Ib. For these working pressures, the pipe
should be tested to 50 per cent higher pressure. 4.
Please tell me how much mercury expands with heat.
Say 100 cubic inches at 0° F. How much would there
be at 300° F., also at 600° F.? A. One volume of
mercury at zero becomes 1°0256 at 300° F. and 10313 at
600°.

(8992) B. E. W., Antonio, Kans., writes:
I want to make for my own use a four or five inch
astronomical telescope, with eyepiece for terrestrial use.
Have had over four years® expericnce as a mechanic on
fine and close bench work; have good eyesight and
very delicate sense of touch. If you think it possible
for me to grind and polish the lens, would ask as fol-
lows: 1. Where can I get the roughly ground glass
castings for same, and at what price (for achromatic
lens)? 2. Where can I get the material and gaunges for
grinding and polishing, and at what price? 3. Would
it be better to buy eyepieces (celestial and terrestrial)
already mounted in cell, or could I get separate ready
ground lens and make them? 4. What standard work
on the subject could I get that would aid me? A.
There' are large possibilities for amateurs with patience
and perseverance. You can obtain the optical crown
and flint glass from W. T. Gregg, optician, 122 Fulton
Street, New York, cost about $2.50 per pound. You
must make your own gauges and laps. You can buy
eyepieces cheaper than to make them., You will find
full instructions for grinding and polishing lenses, with
the curves and kind of glass for telescope object glasses,
illustrated in SCIENTIFIC AMERICAN SUPPLEMENT, Nos.
581, 582, 583. Also illustrations and comnstruction of
various eyepieces, in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 399, 10 cents each mailed. Byrne’s * Hand
Book for the Mechanic and Artisan contains much
information on grinding and polishing lenses. By
mail, $5.

(8993) 8. E. asks: 1 Can you inform
mé ‘what thescapacity is of the largest air pumps, not
fans, in actual operation, and where, and about the size
of their cylinders? A. The largest air pumps are the
blowing engines of blast furnaces, with cylinders 6 to 8
feet diameter and 10 feet stroke, used in Pennsylvania.
2. Also have we any examples of suspension bridges
whose suspending cables pass over more than two
piers; if not, what is the first most serious objection (if
any), or has this plan never been agitated? A. The sus-
pension aqueduct at Pittsburg has seven spans. There
are other suspension bridges of more than two sus-
pending piers. - We do not recall their names. There
is no objection where it is necessary to have more than
two piers, if proper trussing is used to prevent undula-
tion.

(3994) A. M. says: Assuming that the
wood is steamed and bent when green, and allowed

" time for the wood to be thoroughly seasoned and set in
the bend, would it be inclined to lose the shape or
curve if exposed to damp? If so. do you know of any
process of rendering the wood damp-proof? A. Bent
wood tends to resume its original shape when ex-
poeed to damp or becomes wet, Thé only way to pre-
vent it is to finish and oil or varnish the bent wood, so
as to prewent changes in its hygrometric condition.

(8995) J. H. G. asks what to use to
wash brass or copper to give it a silver coating. I used
to use a wash composed of quicksilver, sulphuric acid
and rain water, but have forgotten the proportions.
A. The process is to dissolve a small quantity of
mercury in a solution of one part nitric acid to four
parts water until it is saturated. Pour off the saturated
solution, and to an ounce of, the solution add afew
drops of hydrochloric acid diluted with four parts
water until a bright piece of copper is whitened by
being dipped. Then dip any article, or rub the solu-
tion on it and wash,

(3996) D. R. C. says: I wish to paint
the brick wallsof & composing room, used for setting
type, and also the rough hemlock joists under the roof
with some white subdstdnce that will not scale off and
fall into the type. Please state in the SCIENTIFIC
AMERICAN 'vhat composition would be best for this
purpose. 'Would like something not very expensive.
A. We can recommend & whitewash made in the pro-
portion of éne-half a bushel of best lime slaked in hot
water, eight- qeortg 8alt dissolved in hot water, 2% lb.
rice meal boiled to ‘a panve, to which add one-half a
ponnd. white glue previourly dissolved and one-half
a pound clear whiting. Add the salt brine to the
slaked lime and ther the other ingredients. Keep it
hot while using. Use a whitewash brush. Woodwork
should be thoronghiy cleaned from dust before apply-
ing this whitewash, Jt makes a bright surface like
paint.

(8997) W. P. as’kks: How can I harden
the tips or pointe of og wheels, say to a depth of not
more than one sikteenth of an inch? Said wheels
areabout. 4 inehes in diameter by half inch wide (or
thick). Tiie material i8 crucible cast steel. A. We
suggesi placing the gear on a revolving spindle at the
propes: iicat, and to quickly bring a jet of water to bear
upwh the: teeth,  Speed :hould be about 600 revolutions
‘per minate. Have the jet half aninch diameter, and

under 20-0r30 1b. pressure. This will harden the teeth
only. Steel should be as low in carbon as is com-
patible with hardening, to prevent cracking of the
teeth.

(3998) Reader asks : 1. In what SuPPLE-
MENTS are the directions for making dynamos, motors,
and telephones? A. We refer you to SUPPLEMENT,
Nos. 161, 600, 720, 793, for dynamos; to Nos. 641, 759,
767, 783, for motors; and to Nos. 142, 163,.250, for tele-
phones. 2. What are the formulas (chemical) for
cutting copper and zinc? A. Use nitric acid for
copper. Sulphuric, hydrochloric or nitric acid will
dissolve zinc. 3. Is there any way I can get a cata-
logue from electrical firms without asking each one
directly? A. You might make known your wants by
advertising. 4. In wrapping an induction coil 34 inch
the primary layers are to the secondary as3 : 10. What
is the ratio for coil8 increasing an inch each time,
ueing wire 18 and 32? A. The E.M.F. of thesecondary
is to that of the primary as the number of turns in
the secondary 18 to the number of turns in the
primary, while the amperage in the secondary is in
inverse proportion to the E.M.F. For an answer to
your medical query we advise you to consult a
physician.

(3999) J. M. M. asks: How much does
a bar of railroad track expand and contract in length,
and how much space ought to be hetween the ends or
joints? A. Rails vary in length by the extreme tem-
peratures in the United States, about one-quarter of an
inch in 20 feet, and for 30 feet rails about 7-16 of an
inch, so that rails laid at time of mean temperature in
the Northern States should have half the above spaces
between the ends; in the Southern States, one-quarter.
Rail laid in summer in the Southern States may have
an allowance of 1-16 inch in 20 feet rails, and 3-16 inch
in 30 feet rails.

(4000) M. C. A. C. asks: 1. How to
keep linoleum bright. A. Wash with equal quantities
of milk and water. Once in several months a little
linseed oil or a weak solution of beeswax in spirits of
turpentine may be used. 2. How are face powders per-
fumed? A. Use a few drops of some essential oil, as
bergamot. Keep the powder in an air-tight jar.

(4001) F. E. W. asks: 1. Of what mate-
rial are graphite bearings made, so that they require no
0il? A. Graphite freed from grit. 2. Which kind of a
wind engine (or mill) is the most serviceable—with or
without cog gearing? A, Consult our advertising
columns for a reply to this query.

(4002) M. R. asks: Will you please tell
me if a common battery of blue vitriol and water, with
acopperand zinc, will light a two, three, or four in-
candescent lamp, and how many cells would it take,
and where could I get the lamps, or what kind of a
battery does it take? A. A gravity battery is of no use
in electric lighting, It is sometimes employed for
charging secondary batteries, and the latter are used
for operating lamps. The secondary battery is the best
for lighting purposes.

(4003) F. V. C. asks: 1. Is there any
cheapsubstitute for the porous cups that come in bat-
teries? A. Nothing very efficient. Try flower pots
with the holes corked up. 2. What kind of bat-
teryis best for a motor? What for a storage bat-
tery? A. Storage battery for motors, and gravity bat-
teries for charging the storage batteries. 3. Tell how
to make the principal parts of a storage battery, and its
dimensions, when used for lighting. A. For this in-
formation see SCIENTIFIC AMERICAN, vol. Ixi., page 22.
4. Describe a small compressed air motor run by a
power of 30 1b. per square inch from a small water pipe.
A. A small compressed air motor is substantially the
same as a steam engine. 5. What acid is used to re-
duce soft wood to pulp? Can it then be brought back
to a hard substance? A. Nitric and sulphuric. By
proper treatment the wood is converted into cellulose,
which is explosive, It can be dissolved in a mixture
of alcohol and ether, and will solidify on drying.

(4004) W. T. says: Can you inform me
about what per cent of heat contained in anthracite
coal, burned in a stove made for heating only, can be
liberated into a room, or can you tel] me whether there
is necessarily a loss of 50 per cent or over, under the
most favorable conditions? A. The loss of heat in
common stoves may be as great as 50 per cent, but with
the best stoves, provided with large absorbingand radi-
ating surface, the loss should not be greater than 25
per cent, and much of this might be saved by extend-
ing the stovepipe, 80 as to utilize all the heat, save
enough to create draught. Much of the heat is also
lost by opening stove doors for ventilation.

(4005) W. L. J. asks: Would a 500 1b.
ball, say, fired from a gun in a perpendicular position,
with a charge of powder sufficient to throw it vertically
say five miles, return to the earth with the same velocity
with which it started? A. It would not. The friction
of the air materially retards its velocity, due to gravity.

(4006) H. H, 8. says: 1. I have a 2 inch
pipe, 1 foot under ground, 75 yards in length, which
drains a creamer; am bothered with it becoming filled
with something that obstructs the flow of water. Give
me a solution to clean it. A. If the pipe is foul from
the drainage matter, use a strong solution of caustic pot-
ash, not soda, in boiling hot water. If necesaary, stop
the end of the pipe while the hot lye is running, fill the
pipe, and let it remain over night.- 2. I want to know
the proper side to run a leather belt, inregard to the
splices, that is, ought the end of the splice or lap butt
the face of the pulley? A. The belt ends should be
butted together and laced to make a smooth surface.
If put together with hooks, the butts should turn out.
3. Can a cell of Burnley dry battery receive a new life
from a dynamo? A. A dry battery cannot be charged
by a dynamo.

Replies to Enquiries.
The following repliesrelate to enquiries recently pub-
lished in SCIENTIFIC AMERICAN, and to the number
therein given :

(8842) Referring to SCIENTIFIC AMERI-

CAN of January 9, 1892, question 3842,C. B. can clean his
brass rifle or shot shells by immersing them in strong

cider vinegar, and heat to a boil. Then rinse them
thoroughly in clear cold water, and wipe dry with
woolen cloth, If the vinegar is good, the shells will be
clean and will remain 80.—G. E. K.

M. T. D. asks how to pickle beef, tongues, etc.—A.
P. S. asks how to make invisible or sympathetic ink.—
C. A. W. asks for a corn salve.—W. H. E. asks for a
harness grease.—E. S. S. asks for a shoe blacking or
polish,—R. W. S. asks how to make a hektograph or
copying pad.—E. R. T. asks how to tin iron.—J. A. B.
asks (1) for a receipt for making a cement which will
stick leather to metal. 2. How to estimate horse power
of an engine.—J. H. S. agks how to remove tattooing.
—H. F. C. asks how to make birdlime.—Y. M. C. A.
asks (1) how to etch glass, (2) names of all known ele-
ments and metals.

Answers to all of the above queries will be found in
the ** Scientific American Cyclopedia of Receipts, Notes
and Queries,” to which our correspondents are referred.
The advertisement of this book is printed in another
column. A new circular is now ready.

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 the patent laws of the United States and all
foreign countries may be had onapplication, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

January 26, 1892,
AND EACH BEARING THAT DATE.

[8ee note at end of list about copies of these patents.)

Abundi, R., T. Ellis, Jr., & J. T. Sackett, Kansas
City, Moj supposltory .......................... 467,599

Adams, Be: D., Grinnell, Iowa, cash recorder

‘Adams, D. C., Toronto, Can., smoke consumer

Aigler, D., 8t. Louis, Mo. ,mashing potatoes..

Allfree, J. B., ]ndm.napolxs, Ind., belt tlghtene

Allfree, J. B,, Indianapolis, Ind., grinding mill. .

Anderson, J C nghland Park, 'IIL, brick wall. . 467,489

Anderson, J hland Park, hollow brick wall, 467490

Anderson, J land Park, hollow brick wall, 467,491

Anderson, L. Ka.nsas City, Kans., folding bed. 467,603

Andrews, E. J Hartford Ct., Mype settmg mach.. 467,631

Andrews. W. J., Kansas City, letter box...... '

Armenta, V. M., Santa Martsa, Colombia, distance
measuring TUB. e ensenennsonnensennsenssen suennns 467,841

Ayres, Ruben B., New York, station indicator.
Ayres, Ruben B., New York, station indicator,
Baird, Jane, North Topeka, Kans., strainer. .
Baker Dawd H., Melrose, Mass fog horn......
Baker, Homer M., Hopkins, Mo., money drawers.
Barckdall, D., Indmnapolls Ind., refrigerator.....
Barnes, N. T., Bufialo, N. Y., paving blocks........
Baron, Peter, London,
Barrett, J. H., Grand ita,plds, Mich., refrigerator.
Barton, J. W., & . McNabb, Blue Rapids,
Kans F e 0 1 S SR
Bate, Detroit, Mich., cutting excelsior......
Bath John London, Eng.
Bean, Samuel L., Bean,

1 467,678
. 467,884

467771
467,886
467,492
467,787
467,904

467,848

Eng maklng SCrews.

, cash recorder. .
' D. , fishing reel..

Bergmann, Adol h New York air pumps. .
Best, J. L, ‘Anderson, Raytown, oy

treati ucea, ﬁber ............................... 467,493
Bishop, R. T., St. Louis, Mo., sash fastener.. . 461,615
Black, W. L ' Fort McKnvett Tex., sucker ¥

Block, L, & J. Goldstein,
Boardman, A. ¥ Brook n, N. Y., fishing reel
Bogumil, H., & G ork, music leaf turne
Bollentin, A., New York woven tufted fabric.
Bon John, Waterloo, N. %nnmg mules
Bo oldt, Adolph Brooklyn, pump
Bowen, James H., Phila., Pa., cigar cutter.
Bowman, Frank, Brooklyn, N.
Bowman, F., Brooklyn, N. Y.
Bowman, Frank, Brooklyn, N.Y

Boyd, J ohn A., Houston, T ex frame building..
30ynton, M West Newbury, Mass., electrlc
conductor support ................................
Brachmann, m, P., Newark, N. J., nut lock
Bradley, J. F., & J. s Clark, Mo., pump......
Bredel, h‘ Mllwaukee. WIB., pun ying gas
3ngha 'C. F., Boston, Mags., steam trap..
3rlntnelf G.N' Canifton, Can., band cutter
Broad, C. H Rochester, N. Y.,lamps........
Brown, A, E. Cleveland 0., supporting pipes.
Buchanan, L. A., St. Louis, Mo,, burnisher
Buckelew, A. H., Jenkintown, Pa., miter gauge...
Buboup, Harry C., Chicago, Ill., car coupling...... 467,
Bullard, O. B., Washington, D. C v1olln ..... .. 46
Bunt, OcmnD Bowdon, Ga., plo
Calcano i Pa,mza, J. B. Caracas, musrcal inst.

New York, oil stove..

Cameron, New Haven, Conn., & F. J. Dil-

lon. Provrdence, R.1.,medicine bit............. 467,658
Camp, H buyshoga Fa,lls, 0., conduits.. .. 467,650
(,nmphell, ., Altoona, Kans., ‘churn motor, ..... 467,49
Campbell, J. , New Orleans, La., barrel head.... 467,870
Canet, J. B.G. A Paris, F fun .......... 467,
Canﬁeld, G. H.. Newark, N. car'ns,ge couplxng 467,
L&nﬁeld Rufus R., Llearﬂeld Pa., nut lock.. . 467,616

arr, J., Syracuse,N Y., surface gauge .. 467,732
(‘hallmer,C Manchester, Eng., tire for wheels. .. 467.763
Chatillon, J.'P., New Yor sprmg scale............ 467,49
Cluthe, Charles, Toronto, Can., truss......... . 467,552
Cocechi, J., . Berlin, Ger musical lnst .. 467,672
Colby, 'B.'H., St. Loms, Mo., game box.. . 467,770
Collins, Thomas, Forks, Pa., hay stacker. . 467,
Conradson. C. , Madison, "Wis., t00l grin 467,857
bonstant Log&ns%grt Ind, elevators. 467,887
Cook, Northvrlle, 1ch thrashing ma 461,
Coplant,z, Kansas City, Mo, horseshoe. . 467,497
Corsca..en,'l‘ New Bntam Ct chain links f
Corscaden’ T., New Britain, Ct., sash cord ]
Cottrell, C. ‘Westerly, R I i’{mntim; mach.

Craggy, B. J. “Manchestér, N cardln% mac 7,888
Crane,fl J. éummertown Tenn., cross tie

Cummings, G. W., Cohoes, N. Y., knitting mach.. 467,534
Cummings, W Lohoes, resser for bobbins. ... 467,535
Cuthbert, .l , Jr,, Phila., Pa., looms......... 467,133
Cutler,H ewton Mass meter..... .. 4676
Davison, G. B., Utica, N. Y., cultivator . 467,
De Fernelmont H. H., Detroit, Mich., oil burner. 467,736
Delany, P. B., South ()range, N. J. slgnalmg app.. 467.65
Dickenson, C Portland, Oreg. mnll DAL riiannnn 467,681
Dickmson.R S Columbus, ebr., wirereel....... 467,498
Dixon, R. M East Orange, N. Eipe coupling... 467,830
Dohsney Chicago, I11.,, hook and eye........ 467,638
Dolphln hrooklyn postmarkr mach 7,682
Dornfeld, J. 1<‘ , Watertown, Wis., malt kiln. 467,147
Downes, T A, Detroit, Mlch lnhrlcator 67,734
Draper, 8 F ﬁoston Mass lamp wic s.. 467,871
Dugan, R. vv.. Covlngton Ky condense: 467,715
Dulin, W., Avoca. Towa, fence wire reel. . 467,499
Dumas G nterbury, Vt., butter boxe 467,858
Dunn, P., Cleveland, O., lamp Socket. ...... 467,716
East, G. W Heltonvme Ind,, horseshoe . 467,859
Edwards, Basil, Ashleworth Eng , tile..... .. 467,791
Eger, Wllliam. Brooklyn, siiding doors... 135

ﬁ , Boyertown, & I; Fiester, Phila,

Pa - paper b 108 ) e ,553
Elliott, G. F., . Navy, submarine shell. 467,792
BEhiott, G. F.. U S. Navy, submarine mine 467,793
Ellis, F. A., Toronto, Can,, electrrc clock 467,748
Ellis, Seele H., Waverly N { . 4677
Entz,J.B., N. Y., & W. I‘hlll D8, ‘Brool yn,

N.Y., secondary batt ........................ 461,573
Essex, S., ProwCe nce, R. I potato planter.. 467,683
Ethndge, M. V.B Boston, stamp canceller....... 467,889
Ethridge, M. V. B Boston, postmarking mach 467,762
Fverhart, L. W. Chauute, Kans vapor burne 467,795
Feltman, G., New York, bottling mach. 467,574
Fenwick, , Wash.. D. C., glass tub 467,500
Ferrell, ¥. J., New York, valve. 467,796
Findlay, J., Tozonto, Can., stre 467,763

Finegan, A. E., Meyersdale, Pa... letter box. ...
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Hinegan, A. E., Meyersdale, Pa., door securer.....
Fisher, H. W ttsburg, Pa., ]omt mould......... 467,881
Flaherty, E. Mahanoy City, Pa., steam engine.... 467,501
Forbes,.]’ S., Phila., Pa., feéd controlling app.. ... 467,117
Force, A S.. ersg Clty. N. J., disinfect device... 467,515
Ford, J. ockhart, Phila., Pa., coin-

control led pnﬁer supplymg AEVICE. .o erurnrnnns 467,893

Forsberg P nnea OllS Minn., cracker oven 467,536
Fowler, Gusta.fson, Rocka-

way, N. J elevators ............................. . 467,590
Fowler, C. W & A. M. Coyle, Balt., elevators..... 467,591
Fowler, F. G., Brldeeport Ct., boiler feeder....... 467,749
Fox, F. A., San Francisco, (,al car coupling. . 467,882
Erost, J. R., Clev., O., typewTiting mach........... 467,797
Fuerth Ww. G,, Newark, N. J. ., stenciling material, 467,890
Genese, David, Balt., Md., déntaldrill.............. 467,799
Godefrroy R. Phxla Pa. T-square . 467,764
Goldthwalte, J. G., Galveston Tex., baling cotton 467,860
Goodridge, J’ F., Boston, cash indiCator............ 467,592
Gordon Phila., Pa., transmitting motion... 467,593
Gould, J., Jr., Maywood 1il., tinning plate 467,800
Gould J Jr,, Maywood, Ill., tinning. 467,801
(}ovum i 1., Pal estine, Ark heating s 467,606
Grantland J. W Phila., Pa., hut fastene: 467,750

Gray, J. W Hartford Ct., blcycles 467,502
Grebenstexn, C. H., New York door 467,684
Gregg, E. L., Hoxie, Kans,, to ewelght e 467,779
Gross, A., Sydney, New South Walses, i 467,617
Grors, M. H., Abllene, Kans., door check. 467,618
Grogsmann, 8. Chlcaéo, 111., Bour sifter. 467,584
Guethler, W., ellhaus, Phila., P

locipede.......ccooveiiiiiiiiiiniiiiinans . 467,137
Gutman, H. J., Des Moines, Towa, electric 1 467,516
Gutman, L., Plttsbu.rpz, Pa., current motor.. . 467,637
Gutman, L., Pittsburg, Pa., electric heater., 467,538
Haberle, J. B South Ben .Ind street sprmkler. 7,503
H a.fner, Fred.'J., Phila., Pa., m usical i nst. . 467,802
Haight, H. J., New York, electric switch.. 7,004
Earght, H. J., New York electric mdlcatmginst 467,505
Hall, Prank . Phila., Pa loom shuttle. 467,803

all, H &J. Cook Port Perry, Can.,posthole .

.............................................. s
Hamb eton F. H., Balt., Md., pipe coupling . 467,718
Hamill, R. J. Ottawa Ill drive chain......... . 467,804
Hammon, E. W., Medford, Oreg., step ladder...... 467,685
Haney, J. w., & W.A. Owens Garden Valley,

TeX., Spring 8eat fOr Vehicles, ...............c.es 467,805
Hargraves, R. F., Providence, R. 1., clutch ... 467,652
Harman, C. B, Lzmark Ill., corn planter . 467,804
Harris, 1. G. Little Rock Ark coffer dam........ 467,806
Harrigon, F. B., Toledo, 0., car axle journals...... 467,719
Haugh, B. F., Ind mnapohs, 1Ind., copying mach... 467,720

augh, B. F., Inc ianapolis, Ind., carwheel ........ 467,721

aug dianapolis, Ind., coping mach..... 467,81
Hayes, J. J., 'Brooklyn N. Y., veneer cutter. ..... . 461,517
Haythorn, Ww., C’hlcago, 111,, valve for radiators... 467,833
Heath, A.'R., Covington, Ind., car coupling.. ...... 467,807
Hemrxchs,H’ Kleinkeiperts, Ger., shears,. _ 467,808
Hendryx, A. B., New Haven, Ct., Wire holder... ... 467,722
Hetherington, ir. A., St. Louis, Mo., sand dis-

trrbutor FOr CATS......oivveeruiinineiieeeninsees 467,809
Hill, E. N,, & J. G. Slater, Wash,, D.C., securlng

travelers a.gamst loss by accident. .. ....oe0ees 467,872
Hinkley, A. H, , R. 1., frlctionclutch . 467,686
Hinze, darl Des Momes. Iowa, pianos. 4,539
Holden, D. L., New York, & J.J. Haye 8,

N. Y. exhaust pump.. . 467,578
Horton W, P.,Jr., Clev ectrod 467,738
Houck, G. W., Bul’ralo,N Y., friction 467,723
Howard H., Hslesowen Eng., metal working 461,752
Howland, G, B., Pontmc. Ti1., artist’s easel 467,653
Hughes, Ottis, Tock Spring, Ind., ditchin 467,810
Hughes, W. W., Urbana, Ohio, caster, 467,873
Humphreys, W. J., Crozet, Va., le, gged 467,811
Humphreys, W. P., San an,, dredging mach 467,600
Hunter, J. H.. Cin’ t1 O., permutation padlock. 467,506
Hutchmson,W B., Passalc, N.J., elect. railway.. 467,699
Hyer, R. 8., (xeor;zetown Tex., pl . 467,780
lbbotson A. B., Shefﬁeld Eng fish plate . 467,812
Irlon,J H Pawnee City, Nebr whiffletree...... 467,601
Ivers, W. Dedham, Mass,, pmno fortes.. . 467,554
Jackson, 'J. A C., Pocahontas. Ark., brick mach. . 467,813
Jackson, W, H., Phi 1a., Pa., kmttmg mach..... ... 461,874
Jacobs, .’Iacob, New York lllummatmg tile.. . 467,814
Jacobson, John, Boston, Mass., iridescent stone.. 467,619
Jacobson, J., Boston, iridescent surfaced artlcles 467,661
Johnston o8 H., Phila., Pa., car coupling.. 2eo 467,739
Jones, W. D., Plttsburg, Pa., drilling tool.. 461,670
Kenna, T. M., New Haven, Ct. , & W, O’Connor,

Binghamton, N. Y., cash indicatoT............. 467,740
Kent, C. A., Beverly. Mass lineman’s wire grlp . 461 "815
Keplmger George B. Chlcago button . 467,662
Keplinger, George B , Chicago, button. . 467' 663
Keplinger, George B (‘hlcago. bntton., . 467, 671
Kimbal], Arden 1eago, puzzle box 467,816
Klein, Charles J., N ew York, electric switc 7,540
Kleineick, H., Newark, N. J., violin cases. 467,724
Kniffen, Le Grand Chicago, tower........ . 467,636
Krebs, Paul, B erlin, Ger., bread receptacie. . 467672
Jancaster, G, & J. Sturgéon, Chester, Eng., motor, 467,741
Lange, F. L., Oxford, F'ng velocipede wheel, 742
Latta, E. G. Bnendshlp, Y velocipede saddle 4671%
Leach, 8. 8., Cambrid, e Mass rail crossing. . 467817
Leemin, ank Bra g looms.. ,753
Levy, enry, New York plcture frames 700
Levy, Henry, New York, picture frame 467 Y01
Levy, Henry, New York picture frames 7,702
Libbey, Hosea W., Boston. oil stove.. 4608
Logan, H., & C. R. Lewis, Je 0]

pocke 467,818
Lot z, Henr, ing wh 467,
Lovell, M. & B. A. Waiker, Erie, Pa

doors.

Lumis, T

Lundstrom, C. J.

inst..

Cortland, N. Y.,
G’ Stoughton; Wis., axle skein,

Lungen,
Mackey, John, New York, street sweepi:
Maguire, P. J Salem, Mass., carb. gas
Mailloux, C. 0 New York, carbon brus
Mailloux, C. O., New York, batteries
Mailloux, C. O., New York, batteries.
Maiiloux, C. O , New York, batteries........
ailloux. C. 0., New York, batteries
ailloux, C. O., . New York, batteries
h & C. McMahan,.bpmt Lake, Iowa, car

milk cooler.

Msp P, M ‘E. - Mllledgevrlle, Ga dough raiser 467,820
Marsh, E. altham, Mass., ‘watc] springs . 467,103
Marshfield, ‘Vlaggle, Chrcago preserving frui .. 467,641
Marvin, H. N.. Syracuse, N. Y., electric drill........ 467,509
Marvin, H. N., Syracuse, N. Y., electric drill. . 467,510
Matlock, D. B!, Jan Jose, Cal., Truit gatherer. . 467,687
Matson, "D. B., Buffalo, N.Y.,electric lamp hanger, 467,511
Mauger, Phlllp J., Danvers, 111, gate........... . 467,771
Mayson, T. W., Ponsonby,N Z., optical inst ,895
McAdams, J.. New York, hydraulicelevators...... 467,105
McArthur, N el] & M. Lutz. Detroit, Mich., ralsmg

sunken vessels .................................... ,515
McCabe, J. D., Coraopolis, Pa., drawing board.. ... 467,8%
MecCl el]an. Edward J , New ork screw machine. 467,568
McCullers, W. H., Clayton, N. C., cultivator. ...... 461,863
McDonald B., &' P. McHugh, Cm’tl 0. ﬂushing

WALET CLOBEES .« s vevsnnnnennensnnseosasneeeses . 467,516
McDonald James S., Chicago, manifold book...... 467,582
McGee, J. T.,, & R. .W. Ca , Bryan, Tex., pols n

distributer. 467,619
McGrain, John. Clev., Ohio, crutch. 467,675
Mc%ueen, - Man

riving belt ....... 467,765
Menetee, J. F., Warre:

Mets, J
ichel
Miller, Dnnlel
Mishler, H.
Mohn, B, W,
Montz, W.
Moore, E. Y.,
Morley, J. C.

F.

Mosher,
Mos her, J. A

Mercer, Andrew, Brooklyn,
Merrick, Clinton, Forest Crty Towa, disk harr
, Dubuque, Iowa, blankbook cover
btaﬁleton,

Mogndore, ()h1o, potter’s tool.
, Packert
ummit, N. J., rail fastenmg

'1‘oronto Can hot air furnace.

J. A Abxlene, Kans rheostat......

Muller, A., Chrlstmnstadt Ger pumps..
Mullin, D. J. Chicago, Ill., rallway joint..

.. play ra
%‘3 Y.,'steam boiler.

, window shade
I’hxla Pn rolling metal:
Hoboken, N. J., stage appliance
on, Pa sliding doors.
Milwaukee, Wis. pulley block.
D. C., Hudson, Mich., wrench.

, Abilene, Kans., electricarc lam

Munsell, W. 'W Dodge City, Kans., railway coach 467 514
Myers, ¢ & E. & J. Davies, Manchester, Eng.,

screw gro&eller .................................... 467,84
Myers, F. 1., New York, sxﬁnalmg app. .. 467,581
Myers, Henry, Alton, 1i1., Jubricator. .
Naumann, C., Sch Iettau Ger manure distributer 467',517
Nelson, J. ‘A, ., Nebraska City, Nebr gate.......... 467,556
Nelson, W. C., Santa Rosa, Cal., dish washer .. 467,
Neu, G. S., New York, electric wire tapper. . 467891
Nichols, E San Francisco, hydraulic motor. ... 467,612
Normann, 0. , St. Oloff, Minn., sleigh............ 467,826
Nushawg, G. W Farmersville, (Shlo. school desk. 467,557
Nutting, A. umey Mass., railway track jack.... 467,706
Oakes, H., Silver Cify, N. Mex. Ter., & B."Oake es,

(,hxcago 1L, thread cutter........cceeeveent ... 467,680
Ogden ., 0., blankbook. . . 467892

H W Orrrck Mo weather stri] . 461,621

Olm, Erlck Grant, Nebr fire escape.. . 46'1,
Oliver, F., Economy, Pa., steam engme ...... . 467,766
Oswald, w. C., Rock Island Ill vehlcle tong 467,622
Page, C. D., Ta.coma. Wash., ............ T2
Palm, J. M., & J. H. Akin, Arkansas Clty. Kans s

bench vise.... 4181
Palmer, J. F., Chlc%go neumatic ti . 46T)642
Parker, G.J., & C. alker, Trin

concentrator 467,669
Parry, A. N., Amesbury, M 467,518
Patten, Enos, Lynn, Mass., lasting mac 467,577
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Peare, G. ., Lynn, Mase, sowing machine. ...... 467478\ AWARDED THE FIRST PREMIUM AND GOLD MEDAL at the Augusta, Ga., Exposition, NOW READY!
B O YR Vienna: A ustHa, rontm. 407558 FOR THE BEST
Peckham, E., Kingston, N. Y., car brake. 7,896

Peerdt, Rudolph te, Berlin, Ger., almana
Peper, ., 8t. Louis, Mo., tobacco caddies

&% Electric Coal Cutter, Electric Rock Drill, E_Iectric A NEW AND VALUABLE BOOK,
perkife, . 1. Springticld, Mass, fountaimpen..- 485w ( Mining Pump and Electric Hoisting Machinery.

Pet , E. A. C, Chicago, cake cutter . 467,828 . —
BRI W ghentio St elinattr s wrs| THOMSON-VAN DEPOELE ELECTRIC MINING CO., = i
Pl Eofimes, Bhio sl 6L 46751 620 ATLANTIC AVE., BOSTON, MASS. e e

Pizzuti, J. S. F., Columbus, Ohio, musical inst..
Powell, T., Ft. Scott, Kans., sewing mach. attach. 467,%3

Poole, George, San ford, Me., loom

Powers, F. G., New Salem, Kans., calf weaner..... 467, "
Pray, E. K, New York, dréss shiéld et e Wovertisements. SPECIAL NOTICE!
Pruden, D. R., Chelsea, Mass., eyeglass case......
Rae, K. B., Detroit, regulation of electric cir- P g‘rxci)t}glndsome photo-engraved display sheets
7 < g g E ) A

1,94, Newton, Mass., shoe slugs. ... 467522 | Inside Page, each insertion = = 73 cents a line ‘Recent Improvements in Air Comr?resgors,"
Reed, J. H., Lynn, Mass., wood working mach.... 467620 | Back Page, each insertion = - = = $1.00 a line Recent Improvements o Rock Drills, ¢ thi
Reed, J. H., Lynn, Mass., wood working mach.... 467, The aboye are charges per agate line—about eight L e R K LA icllx]thqu s
Reuter, C, & G Bollmarnin, Brooklyn, N. Y., elec- 46774 | OTdS per line. This notice shows the width of the line, e

ric tell-tale for tanks..... e T i 3 § 3 = . . 3
Reynolds, C. J., Boston, Mass. 467,560 %il?a(elnllser?g: :la.ltl gggt:agg %atg ggx;&;vég%g iinr?ey ggﬁge:(gg- INGI{}RS?&‘ %;-Si‘l})(}ILANﬁ DR;LLk(J% S.A.
Reynolds, H., Gifford, Iil., shovel....... 467,831 | ment, as the letter press, Advertisements must _be 0 ar ace, New York, U.=.
%}]cga’(j)esh,R%ﬁFvsaﬂlﬁ e[; it{'e'?,fldéi%?-" logm... 167-%48 received at Publicatlollll (f)ﬂlilce as earli, as Thursday
SRS s ., cigar cases . f i r in ollowing w issue.
Richards, . ., St. Louis, Mo., illuminating tile. . 467,852 | CTUin€ to appear in the following week’s issu THE ARMSTRONG MACHINE
Richards, F. H., Hartford, Ct., separator .. 467,833 For Cutti fFand T g =
Richards, k. H., Hartford, Ct., separator .. .. 467,645 or Cutting Off an hreading Pipe.
Richardson, 0.N., High Boint, N. C., tongs........ 467,182 ! J “Bar” L Screw Cut- Will Cut Off and Thread
Ritchie, D. A., Cambridge, Mass., cutting metal .. 467,646 Foot Lathe ting Auto— Pipe from 1 to 4 inches,
Roberts, E. P., Clev., O., 616CtTic Iamp. ............. 467,523 Swings maie C’t‘:' requiring only 3t 04 min-
Robinson, C. H., St. Paul, Minn., heating app... .. 467, 9x25 in. A Feed, e utes to thread pipe.
Roeth, L., New York, support for bicycles..... .. 467,709 We think this tobe the
Rohlen, 0., Galesburg, 111, frame for screens. best machine on the mar-
%g}ﬁgg;RﬁEé. ]?I‘eclsétd ur, é 1L, twteezers ..... L A ket, the same as our
v, F. C.,, Toledo, O., motive power. j S]

Romkey, F. O Toledo, O steam gonerat Adjustable Srocks =
Rosback, F. P., Chicago, Iil., fence. .. Scroll Saws, Catalogue and Dies = l
Ruble, M. R., Newark, N. J., steam in, : Circular Fl'l"'e are universally acknow- |
Ruger, J. W., Buffalo, N. Y, cracker mach. .. 4o | R : Saws.Lathes ofeli our \ ledged to be
Sailor, David A., Little Rock, Ark., cotton press... 467,783 N 4 S 2 Mortisers. Machinery,

Sandburg, L., Chicago, Ill., chair and 8ofa.......... 467,756
Sauerman, J. F., Coal Hill. Ark., bevel auge..

o ; THE BEST. 12,000 Receipts. 680 Pages. Price $5.
Saunders, 8. L., Lynn, Mass., spool holder.
Ss.wyeré . B.. Athol,-Mass..plgt?ter "

¥ Send for 1891 Illustrated Catalogue and Price List. e ez
Sayre, S. H., Jr., Hampton, Va., water ele:

.. 467, . 5 i n This splendid work contains a careful compila-
. H,, Jr., Hampton, Va., water elevator... 461,831 Improved Screw Cutting LATHES ARMSTRONG MFG. CO., Bridgeport, Con i

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

aeraes | Seneca Falls Mg

5 tion of the most usetul Receipts and Replies given
Schneider, C., Brooklyn, N. Y., game app..

h in the Notes and Queries of correspondents as pub-
Schon, A, New Southgate, Eng., bottle. .. 12;97%{ Foot and Power. 4 lished in the Scient?fic American during the
' 4€7)902 | Drill Presses, Shapers, Band, Circular, and Scroll S8aws. a}. past fifty years ; together with many valuable and

467,656 Machinists’ Tools and Supplies. Lathes on trial.

Scribner, C. E., Chicago, Ill., switch boards
Scribner: C. E, Chicago: Ill.’. switch boards..
Scribner, C. E., Chicago, Ill., arc lamp..

important additions. X
Seaver, A., Boston, Mass., welted boot 467,743 i~ Catalogue mailed on application. LE. All Sizes Over Twelve Thousand selected receipts
Sessions, &, W.. Néw York, bottling wi .o 467,757 SEBASTIAN LATHE COMPANY STATIONARY and PORTABLE ® | are here collected ; nearly every branch of the use-
Shag;;,aﬁ‘ié\%_,.]_ & 8. T. Salada, Du Bois, P L e 44-46 Central Ave., Cincinnatl, O. = Dwarfs in Size, but |rul arts being represented.h 1t is by far 1ihe g.lgst
Shantz, D. B., Berlin, Can., manut., of buttons.... 467 Giants in Strength, |comprehensive volume of the kind ever placed be-
Short, 5. o' (}]eve. (5., rheostats.

Siggins, T', gougih ﬁend. Ind., thill support...

Simons, L. A, & G. R. Roof, Omaha, Nebr., elec-
tric cars .

|| I ¥ ! : fore the public
167,613 ’ s Expense one cent an The on;-k o
’ W y be regarded as the product of the
461,758 QE DN!JETF;Q\&/ DERO L | s H | 4 hour_per horse Pomer Sttl;diesd and ]f{racti.cal ﬁxperéenc‘? (gf] the ati‘liestt%he]:n-
467,583 | B 0 & . ; ists and workers in all parts of the world; the in-
.- 467,778 | Invariably gives unbounded satisfaction. Dealers and . &Y Every formation given being of the highest value, ar-
00 44%';7, R Agents always find them quick sellers. 4 Yy G lrlt ?c E]:rl; %:_Be :by'v mail ;anged and condensed in concise form convenient,
. oo 46113 . WM. HOFFMAN, Manu’fr o : orready use.
igéﬁf’xegéf; 55{‘3‘;5',{,’:;}"5,;‘,5’ Erach 3%%&2 No. 69 E. Washington Street, Indlanapolis, Indiana. Hention this paper Almost every inquiry that can be thought of,

& F. M. Stevens, Boston, tacking . = _VAN DUZEN relating to formule used in the various manufac-

...... RET SAW or wuuns GA GAOL' ENGINE 00. Cincinnati, 0. turing industries, will here be found answered.

Singleton, M. T., Arcadia, Fla., screen.
Sipos, U. Naglg Varad, Austria, stove...
Smi dth, G, C. F.

Smith, F. E., To

Smith, J. P.

8 nn, Mass., carving mach Instructions for working many different pro-
Snow, %“f Lynn, Mass., carving mach

...... cesses in the arts are given.
Snow, W. B., Watertown, Mass., lubricato! BRACKET ) It is impossible within the limits of a prospectus
gg%%srt’r%!'!lk?lgiasl_:;?a(ilnéfi{f%:} hcs:)rlr:lsigegs Planed Ready for Use. Books of Deslgn. 1] EP&F_’%I&IPYEEPE EESE Iyogs,xl RI;!:‘EMR‘] to give more than an outline of a few features of
Somers, D M, Brooklyh, N'Y., Gringeoyer. ... 467,647 1~ Send stamp for catalogue. > Check Perforator attwchment. Is rmum:leln‘g the lead of 50533225,2;2 & ;gr})‘f- Paper we have nearly 250 re-
. M. W irr,Cla . i iters. t ined. & . : Y
QASUTET. .11 v nser st or I BrETH wr001| CABINET WOODS AND VENEERS. |5 all Tynowriters. Larger salos then all others combiaed. | [ hts, embracing how to make papier maché ; how
Stark, D., 8an Fran., Cal., car coupling. .

Stevens, A. L., Phila., Pa.,g&%eir THE E' D ALBRO CO’

4 ODELL TYPEWRITER CO., Pontiac Bldg., Chicago. | t0 make paper water proof and ﬁretproof; how to
make sandpaper, emer; aper, tracin, aper,

g%gglart. W. H., Brooklyn, N, manuf, of pipes. 467,648 | Eastern Branch, 200 Lewis 8t., New York, U. 8. A. . H transfer page?, carbon );)agexr'),e parchmengt gager.
bimin, . 1%, & W. B. ‘Windiniller, Weisbure, sz | B T-Bartlett, Mgr. . W. Honerkamp, Ass't Mor. Thﬂ Be'knap lnﬂe G]ﬂ“t water Mﬂtﬂr colored papers, razor strop paper, paper for doing
Btorer, A - BOs o I s o Towditns wans " o, Mills, Cincinnati, Ohio. Best Water Motor, most powerful and | UP cutlery, silverware; how to make luminous
Strang, E. A., Montrose, N. Y., fire escape ladder. 467,525 i
Struss, Henry W., New York, braid............ oo 46
Struss, Henry W., New York, braiding mach.
Sutley, E. T., & W. H. Nicholson, ashing

efficient machine on the market. paper, photograph papers, ete.

LITTLE HERCULES DRILL CHUCK “" b Electric Motors and Dynamos. Under the head of Inks we have nearly 450 re-

Has eccentric rotating, self- ing jaws
Q= Which hold st;lgn est, g:)ilgg workin

Combined Water Motorsand Dynamos. | ceipts, including the finest and best writing inks
Cyclone Coffee Mills for Grocers' use. | of all colors, drawing inks, luminous inks, invisi-
Combined Motor and Mill in one case,

A ble inks, gold, silver and bronze inks, white inks;
run by water or electricity. directions for removal of inks; restoration of
Write for Circulars. faded inks, etc.

Pa., temper screw
Swan, G“}E‘. Begtver fDs.xn;‘n,CWi 8., cu
. H., Stamfor t., latch bolt. 00
Terry, 8. H, St. Lous, Mo,, metallic poie...

%Eic m.s,JREWﬁlMinnenpolis ll}rﬁnu., mOtor. ...... 467,693 BELKNAP MOTOR CO., Under the head oftAlloys t?vefr ’700l regtlaip::fare
omas, J. E., Bloomington, Ill.. t col ? 3 E iven, covering a v: amount of valuable or-
%hogp, 7. (';I" Chict{%o, ﬁgetal spoDk:?.?..?(.J. lector 467,5327 ar ot 6 "— 9283 Plum 8t., Portland, Maine, U. 8. A. g.w,tion. sk

opham, George, Washington, D. C., purse. .. 467,760 Oneida Mfg, Chuck Co. 600 i i
Trine, Samuel G., Pierre, 8. D., C&rcorl)lpling.. m,égg Oneida, N, Y., U.S.A. Of Cements we have some receipts, which
Troast, W. F., Lancaster, Pa., padlock............. 67,

467528 T 6 .~ 7 include almost every known adhesive preparation,
Tschop, A..Po’keepsie, N. Y., straw binding mach 467,560 ALANSON CARY 2 (
Tuffley, George E., Moline, Il !

FACTURER OF SPRINGS ({0 i Rttt A forms the subject
., power hammer.... 467,565 E Do all your own NUFAY 0 — 2 ow to make Rubber Stamps forms the subjec
Iﬂ;lgaxggi '!I‘ Eﬁ{oat%ﬁﬁm’ }lI)JW _splx)n;ﬂng xll)niacgllllf. . 127,649 s3 PR'NT'NG P H s . printim{ CS atve FL A STEEL OF EVERY DESCRIPTION of a ullotst valuable gractlgg(li artlclelz], 1r11 Whlcl& the
-, Mount Horeb, Wis., straw binder..... 467,507 money. Cata- - mplete process is descri in such clear and ex-
aag, 4. B, Hillsborough, N. D., barrel heads.... 467,784 | logue for two stamps. Kelsey & Co., Merigen, Conn. 240 & 242 W. 29™ ST NEW-YORK .S p i !

Victor, R. J., New York, towing machine. licit terms that any intelligent person may readily
Wagandt, C, L., Balt., Md., soldering app.

earn the art.

‘Walbridge, H. L., Springfield, M B TiOr. For Lacquers there are 120 receipts : Electro-Me-
Walke, B A~ Columbus, O Towmtals poncormor (Racgory Space) tallurgy, 13 receipts: Bronzmg, 137 receipts: Pho-
Walker, J, C., Waco, Tex., water Wheel. ... ......... With Bower) tography and Microscopy are represented by 600
Wall, R. C., Phila., Pa., luggage carrier for bicy.. (For Large or Small Industries) receipts.
Wallick, W, Phila., Pa., sewing machine attach... On Canal, River and two Railroads) Under the head of Etching there are 55 receipts,
va:{grl:kﬁGMTbil;?glgﬂgldélltlI&sg., velocipede..... h EWrite The Power Co., New Brunswick, N. J.) embracing practical directions for the production
Yot G Cadster Aok, ultivatis Bl coneraL MackineRY ron et O A D Pl Of AT TS e

aler, C. V. W., Toledo, O., umbrella su; RSN S H 1
Wheelock, J. Worcester. Mads. enginas PPt MiNING, TUNNELING, - ; ; RAlLWAY & STEAM FITTERS SUPPLIES | 300 receipts, and include everything worth know-
gvvﬂ?neclgckb’ JE Wo(r)cmer' v why i%vf' s Rue’s Little Giant Inject ing 0(111 th%%e S‘llmbj%cm'f Cl 500

itcom . 8, Orange, Vt., whiffletree hoo! Al ue’s Litile 1an njector. Under the head o eansing over recipes
w{l‘!te, -gi-hf\nnapolls Md., match safe.. RAND DRILLCo 23 Park PLACE NEw YoRK w4 J are given, the scope being very broad, embracing

lte John B, Wash.,1D. C.. phonograph. : SCREW JACKS, STURTEVANT BLOWERS. &c. | the removal of spots and stains from all sorts

hite, W. F., Troy, N. Y., whiffletree hook. f object il terials, bleachi f fabri
Wigger, H., Unna, Ger., wood pulp.......... 467,786 JOHN S, URQUHART,. 46 Cortlande St., N. Y. | Of objects and materials, bleacning ol Iabrics,
Wilcox, C. N., Brooklyn, N. Y., swinging app 467,842 ATER FRONTS Near NEWBURGH-ON- cleaning furniture, clothing, glass, leather, metals,
Wilcox, C. N, Brooklyn, N. Y.,'torsion springs. ... 467,843 HUDSON, and fifty acres 3 and the restoration and preservation of all kinds
Williams, S. M., San Fran., Cai., flash light burner 467,69 adjoining, suitable for Foundry, Rolling Mills, y The h cu“er Heads N of objects and materials.
Williston, B. Eﬁ Jackson, Mlch.. railwa(g, switch.. 467,730 Lumber Yards, or any large business demanding — |mBr ) In Cosmetics and Perfumery some 500 receipts
Wuili(:gggn&,l ésﬁ.i)g#{gs;mll,i‘lsi.,&m . Perkins, P i}v}%r, freigzxﬁ andhmi,ﬂmﬁ‘iill fa/cilit;es. bWest ghorg 45,000 SOLD. are given.
, Ga., r'slevel............c........ : .R. runs through it. ions of cubic yards o | i - = g
Wirth, P, Marshfleld, Wis., horse power, .......... 467626 | brick-tempering sand snd molding sand. A8 villa § To woz'ggC:x;lgidmi% 1{}3011%% Getl S%aps hal;’e nearly 300 (tie_celpts.b h of indust
00l,'E. A, H., & M. W. Gordon, loomfleld, Fla., sites unsurpassed. Whole property for sale—a bar- Mould Doors, Sash and Those who are engaged in any branch of industry

AISh WASHET . ......eeoiieniiiiil e iiiiciieennainann 467798 | gain—by Executors of the Estate. Blinds. Copé Heads to probably will find in this book much that is of
Wood, W. M., Boston, Mass., bandin 467,657 PHILIP VERPLANCK, Yonkers, N. Y. ¥ ° practical value in their respective callings.
Woolley, G. W Wash., D. C., pen ho

P

match,
Sam’l J. Rhimer & Sons,

Those who are in search of independent business
Centre St., Milton, Pa.

w & ] > S .. 67T
orden,E. J., Grand Rapids, Mich,, folding table. 467,845 or cmployment, relating to the home manutacture

Worm, H. A., Zanesville, O., child’s carriage...... 467,846 X3 ” of sample articles, will find in it hundreds qf most
_ - 2 d M A c H I N E BY & | excellent suggestions.
=31
DESIGNS. Sosays Mr. James H. Hocking, of Paterson, N, J. n ﬂ@ @ —_—

. His letter is as follows: LY. > 1 tore 16. Frankfort 8t., N.Y. .
Davis, N. G, Wash, D. C.,spoon........... <i.eee.. 21312 | Mason Regulator Co., Boston, Mass. e T-Na0 Y oo, BrldRg Bty - MUNN & CO. Publishers,

i Tt Hamiion obio, asSiote o ARTISTS WHO GET RICH R e et

Kahn, Lazard, I:iami]ton, Ohio, gas stove..
often give good advice. Artists who use

g]einertil. B.hNev; 1Yorli\}clryessbshield.
range, L.eo, Brooklyn, N. Y., button. ]
? the Air Brush are getting rich, and recom- SEIpEsoadway pOwATor LS
mend it very strongly. It is distinctively

IRS :
Enclosed find 55 cents, for one copy each of

an art tool, and saves time and labor and
TRADE MARKS. increases the excellence of the work. by ASTINGS OF |
Write for illustrated catalogue. It will in- E NGINES
Truax, Greene g Co., Chicago, IlL, demulcents..... %.é‘% terest you. )\ CATALOGUES
ruax, Greene 0., Chicago, Ill., antiseptics...... 20, n s
Shipmé"}' VCV\;AV' 1;1?;7 YOll;lY{,g}(ergSfme....P . %’ﬁg AIR BRUSH MFG- co- J FREE. -
overt, J. C.,West Troy, N. Y., balsam.... . 20,643 |
Dubois Watch Case Co., New York, watch cases.... 20,644 ' and * Common Sense in Making and Using Steam.” 6 Naz:&c&gg{d’ L DL D
Dunlevy & Bro., Pittsburg, Pa., lard........... . 20,631 Our machine shop has just been burnt to the ground,
Feldenheimer, A.&Portland, Oreg., jewelry. . 20,640 | and the two above copies added to the flames, together
Fobes, Hagward ¢ Co., Boston, confectionery...... 20,645 | with “ Rose’s Machine Shop Practice.” *Rose” will | WATCHES.—AIl kinds kee'vwinders changed to stem
ggﬁ (f; Eé)'& s 0thsegie‘l)g'l, I%}léf:‘; %%lekrecl'l:’s:lsf. i i{iﬁé %,23&% hsﬁ'e to lwalt,, l;\tnt. 1 lzlhugt hawei ttl‘1e above worksat once. | winders. Address W.F. A. Woodcock, Winona, Minn,
,J. WL 3 3 ,633 | agerly awaiting their rece g
Goddard & Sons. I W New York, braid.....71... 20/6% | e A omain, oo — ASY GEAR A]f“ D RACK I:IJT;I'ING .
oddar: ons, J.W., New York, coat linings.. X Very truly yours, § F - am
Goddard & Sons, J. W., New York, coat linings..... 20,657 VY AMES 1. HOCKING, sSY LPH CYC LES RUN E 0 A UNIONrﬁ%tG?’?JO.,I}f ggé‘tsitggegtﬁ:tﬁe " Mich,
Hargard] Dtry Plate Co., Cambridge, Mass., pho 20,64 Engineer. Hollow Pel;ifect‘iou'y0 ofdcygll_?nlglﬂeg:é;%'i‘é‘;%} nll]e-o
ry plates................o ,647 need now torides; . | "
Hood, \E’illiam, Chi ectric lamps..... 20,646 pend on tires alone for comfort. Sylph Scienutic American
Inland Crystal Salt Co., Kansas City, Mo., sa 20,648 WIFE SaYS SHE CANNOT SEE HOW Spring Frame destroys £
Kendall Manuf. Co., Prov., R. L., toilet soap.. 20,649 = ¥OU DO IT FOR THE MONEY, $\\\'V’//, vl'Brm.’u. Tight,sim- Agency or
Kerr Thread Co., East Newark, N. J., threa, 20,638 Buys a $65.00 Improved Oxford Singer P ble, strong. Cata.freel "
{ﬁaer;d‘scl;{xgl,CErnés%n% NevlgI York, (l‘imment? - %,f&g{i | =k ﬁiﬁe}';nﬁt nhhi:cd):mnd’:’ P‘:Ef‘?u“'gmb:“ ////ﬂ\\% Roﬁse-Du‘rI';yea Cy.Co. - -
si 0., C. 8., New Haven, Conn. X = i
Perking & o, Now York, Coalo. ..o orr oty a8 | yrork,with 8 complete setof the  atest improv 261G St eoria T AGTS:WANTED
Perkins & Co., New York, coal....... 20,635 | : o dealers
Purdy, E. H., Allegheny, Pa., remedies for skin. .. 20:652 | 'm?rw?m Portabl d
Reckitt & Sons, lim, London, Eng., laundry blue.,. 20,641 ! CONPANY, DEP'TD, 17 CHICAGOs ILIn KEY SEATERS Sta%l Sy
Rowland, Hattie A., Chicago, Ill., hay fever....... 20,653 ' with Rack-Cutti . onary, .
g:muss, %‘ %. lB.’»aﬁ., ?&g, ma}t liquors... . 2,658 VAltcl.E-Yu';tAnch #‘téné:gment. )
rauss, T. L., Balt., Md., malt liquors... 20,659 ¢¢ ” .
Union Hardware Co., Torrlnsztor?, Conn.. skates. ... 20,654 | MONT‘;IS ONFERIAT e O 1112 Tilden Ave., Baginaw, Miech. TRCA%‘éEIAdxg’KS
%T;)(F&%gldgarsetcf;‘ Torﬁngton, .C,, roller skate. 20,660 BIH]]P.I‘S P Ulllllﬂl‘ EIBEII‘lClﬂll. G ““We are very much plensed with It, DESICN PATENTS
Wilkinson, Hatrg G Ohlcaso, pill...---. oo 2642 for the amateur, Sxpermentor and ' o ety e e e g market

Williams, R. G., New York, hats, for the alﬁu&eur, experimenter and

C/OPYRICHTS, etc.
blic. B IER PUB. CO., Lynn, Mass.

Cowgill X Forinformation and free Handbook write to
owgill Iron Works, Omaba.” MUNN & B, BROAD AT, NEW YORE.

B
&

g for aimglic:'ty and effective work.
Davis

A printed copg of the specification and drawing of
(0

= - Oidest burean for securing pgtents in America.
any patent in the re%oing ist, or any patent in print FOR MAGIC LANTERNS, and other new features worth Every patent taken out by u& is brought before
issued since 1863, will be furnished from this office for knowing about. Catalogue free, Mention this paper. the public by a notice given free nf charge in the
25 cents. In ordering please state the name and number J. B, COLT & C0 ,16 Beekman Street,Ncw York. I3 om0 °
of the patent desire& and remit to Munn & Co., 361 Branch, 189 La Salle Street (Calumet Building), Chicago, Ill., L. L. DAVIS, Manager
Broadway, New York. l I e ‘a
Canadian patents may now be obtained by the in-

v IDE A Al, M

ventors, Jor any,of the invontions named in the fore- WEVER FATNT R0V oE NGINES. et gireulation of any splentine papet 1 the
{2 compiicated the coswill be a little more. For ful . TANDEM AND CROSS COMPOUND ENGINES. | wond,, Splendidly iustratefl, ' TNo tutelliont
nstructions address Munn & Co., 361 Broadway, New l& 3C . n q %
York. Other foreien pn.tex::;s may also be obtamed. Manufactured by HARRISBURG FQUNDRY AND MACHINE WORKS, Har I‘ISbUI‘g, Pa, U. S. A. | {08 $150 eix monthis. - Address MUNN &

UBLISHERS, 361 Broadway, New Y ork.
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Seientific

American,

A New and Valuable American Bookfor Prospectors
and Miners,
JUST READY,

The Prospton’s Field Dook and Guide

In the Search for and the Eas: Determlnatlon of Ores
and other Useful Minerals. By f. H. S. O D,
author of ‘‘ A Practical Manual of Mmera]s. Miues, and
Mining.” Illustrated by 44 engravings. 12mo, 175 pages.
P)ILlceSLso by muil, free of postage to any address'tn the
worlc
CONTENTS.—Chapter 1. Preparatory Instruction. II,
Crystallography. 1II. Surveying. IV. Analyses of
Ores, Wet Method Dry Assay of Ores. V, Special Mine-
ralogﬁ Gold. VI. Platinum, ete, Silver. VII. Copper,
ow Mea.sured by Ores, VIII. Lead and Tin. IX.
Zine, Iron. X. Mercury, Bismuth, Nickel, and Cobalt.
XL Aluminum, Antimony, \‘[angauese, and other Mine-
rals. XII. Precious Stones. Appendix, Cerrection of
Weights and Measures, Prospector’s Pomters, Index.

BY THE SAME AUTHOR.
Recently Published.

A PRACTICAL MANUAL OF MINERALS,
MINES, AND MINING.

(‘ompnsmg guggestions as to the localities and associa~

tions of all the Useful Minerals; full descriptions of the

most efrective methods_of both the qualitative and

quantitative analyses of each of these minerals, and

hints upon the various operations of mimng,mcludmg

architecture and construction. By Prof. . Osborn,
D. Illustrated by 171 engravings. 8vo. pages

P?ilce $4.50, by mail, fitee of postaye to any address in the
wIHrld

Q¥ Descriptive circulars giving the full tables of con-
tents of the above books sent fgee to any one who will send

ddress
8~ A New List of Leading Books on Metal Mining,
Metallurgg Mineralogy, Assaying, Chemical Anacysis,
Geology, etc., sent free to any one, in any part of tae world,
whe wwill send his address.

§F~ Our New and Revised Catalogue of Practical and
Scientific Books, 88 pages, 8vo, and our other Catalogues, the
whole covering ?Tever branchof Science applied to the Arts,
sent free and free of postage to any one in any part o} the

world who il furmish us with his address.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A,

IS—LVE DRAUGHTSMEN

SEND FORGATALDGUE 0FBEST DEVICES quT.
THE MODERN

AWYER ATHOL MASS.

ICE YACHT. — BY
Geo. W. Polk. A new and valuable paper. containing
full practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to_scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
cents. To be had at this office and of all newsdealers.

New Iectric Light Support

FOR

Adjusting Incandescent
ILIGETTS

At any desired angle

Designed for use in
MACHINE SHOPS,
FACTORIES, and MILLS

Of every description.
Manufactured only by

‘R, HOLLINGS & 00,

545 Washington Street,
Boston, Mass., U.S.A.

SEND FOR ILLUSTRATED CATALOGUE.
LIGHTNING WELL-SINKING

MACHINERY MANUFACTURER!
Hyrdaulic, Jetting, Revolving, Ar!esian,
Diamond Prospecting Tools, Engines, Boilers,
ind Mills, Pumps.” Encyclopedia, 1006
ge engravings, EarthsStrata Determi-
! nation quality water,mmled 25¢.
ﬂ\ The American Well Works,

General Offica
AURORA.

Works and
ik

Aurors,
11 & 13 8. Canal
I s  Chicago, Il

L Dallas, Texas

—FOR—

FREE SITES TO SUBSTANTIAL
MANUFACTURING ENTERPRISES

in the rapidly growing towns of Virginia and West Vir-
ginia, possessing CHEAP IRON, CHEAP LUMBER, CHEAP
FUEL, and RAILROAD FACILITIES, address J. H. DIN-
GEE. 33) Walnut Street, Phlladelphm, Pa., President
and General Manager of numerous Land Companies
situated along the lines of the Norfolk & Western

@ WELL DRILLING MACHINERY.

MANUFACTURED BY
WILLIAMS BROTHERS,
ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
w1th steam or horse
power.

Send for
Catalogue.
ADDRESS

) Williams Brothers
ITHACA, N. Y.

AMUGEORD.ISD.CT.

Perfect 'Newspaper File

The Koch Pateit File, for preserving Newspapers, Mag-
azines, and Pamghjeta, has been recently improved and
price reduced, ubsaribers to the SCIENTIFIC AMERI-

and SCIENTIFIC

ERICAN SUPPLEMENT can be
supphed for the low pnr of $1b50 bg m:(a,ill or §1.25 af. the

paper. oard si es. mscrl tion
'é? IENTIFIC AMERICA‘?" v ;‘or

~24(0MING INTO A KINGDOM <&~

PERIOR, W!SCO

s P VI

For Manufacturing,
For Loaning Money, For

WEST SUPERIOR,

NSIN=e-

[N

.l n.m the owner of the polar lights,

the constant star in the Northern heights.
Owner of husbandry, shipping and trade,
Forestry, mining and all things made.
Minister, 1, to the wide world’s weal;
My messengers, engines and vessels of steel.

The Great and Growing METROPOLIS at the Head of Lake Superior.

For Merchandising,
Investments in Real Estate,

FOR EVERYTHING-==THE BEST PLACE IN AMERICA.

SPECIAL INDUCEMENTS TO INDUSTRIAL CONCERNS,

——CALL ON OR WRITE T0——

Land and River Improvement Co.,

WISCONSIN,

STEEl TYPE FOR TYPEWRITERS

Stencﬂs. Steel Stamps, Rubber and
Metal ’lipe ‘Wheels, Dies, etc.
Model and Experimental Work
Small Machinery, Novelties, etc., man-
ufactured by special contract.

New York StencilWks, 10C Nassau St., N.Y
EYESIGHT: ITS CARE DURING IN-

fancy and Youth. A valuable article by L. W. Fox,
M.D. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 82%2. Price 10 cents. To be had at this office
and from all newsdealers.

OIL WELL SUPPLY CO.

91 & 92 WATER STREET,
Pltesburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WEBELILS
for either Gas, Oil, Water, or Mineral

Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contracttoany depth, from 50
to 3000 feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same, Portable Horse Power
and Mounted Steam Drllhgg
Machines for 100 to fe:
‘Write us stating exnct whatis
required and send for illustrat-
edcatalogue. Address
PIERCE ARTESIAN & OIL WELL SUPPLY CO.,
80 BEAVER STREET, NEW YORK.

ICE HOUSE AND REFRIGERATOR.

Directions and Dimensions for Construction, with one
illustration of cold house tor preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 84° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
116. Price 10 cents. To be had at this office and from
all newsdealers.

T

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRI SBORO, P’A., Builders of High Class
Steam Engines, Diamond Drills, Power and Hand
Cranes, and General Machinery.

BOILEIRS

A SPECIALTY.

ENGCINES AND SAW MILLS.

—SEND FOR CATALOGUE.—
NO FARQUHAR BOILER EVER EXPLODED.

A. B. Farquhar Co: wmi., York, Pa.

PURE TEMPE

BLE

THE SAFEST,MOST DURABLE & ECONOMICAL METAL EVER OFFERED FOR VA
RI0OUS MECHANICAL USES.HIGHEST ANTI-FRICTIONAL QUALITIES INDISPENS

FOR ELEGTRIGAL WORK.EUREKA TEMPERED COPPER CO.NORTA EAST, PA,

VELOCITY OF ICE BOATS. A COL-

lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demonstrating how and why it is that t,hese craft
sail faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.

To be had at this office and from all newsdealers.

ALLE/

AND FINE GRAY IRON ALSO STEEL
E 9 CASTINGS FROM SPECIAL

FINE TINNING Jra— pAT TTE
SDEVL'N&“O% lFlle HING . AP, NN[S
LEHIGH AVE. %X AMERICAN ST. PHILA. .

UNION MODEL WORKS, CHICAGO.

; THOMA

CATALOGUE FREE TO ANY ADDRESS,

MODELS ANDGEAR

Ta

CLARK 8

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

BARNES’

New FrictionDisk Drill

FOR LIGHT WORK.

Has these Great Advantages: The
speed can be instantly changed
from 0 to 1600 without stopping or
shifting belts. Powera‘%)liedcan
be graduated to drive with equal
safety the smallest or largest
drills within its range—a wonder-
ful economy in time and great
saving in drill breakage.

Send for catalogue.
'J W.F. & INO. BARNES CO.,

FOR RAILROADS
J WATER WORKS
MILLS , FARMS g¢,
coMPL:Tt STOCK of

WooDEN TANKS
NK

LARGE WATER TANKY
L BPLANS 2 7 A SPECMLTY “LUMBIR.
SPECH'“A‘"(NS FUYRNIS E
O E D OND ATION s ST SWERS CALDwELL&CU
N° 217 E.MAINST. LouisvILLE Kv.

: (aralogue
' FINE PRESS WORK
f sveclAm

~ oURBROCEss, o
MOS5S TYPE ==~
PHOTO ENGRAVING.
=== ZINC ETCHING

Oournew General Circular
of all our work, is now ready.
1ars for estimates.

NEW CATALOGCU
—OF——
VALUABLE PAPERS

“8, A.." showing s

cimens
nd stamp an

particu-

every one who wishes to preserve t e paper. Address
MUNN & CO., Publishers SCIENTIFIC AMERICAN.

PLAYSESE:

eakers, for Schoo!
Purlp or. Catalogue freg:

. Publisher, hlcago.

Contained in SCIENTIFIC AMERICAN SUPPLEMENT,
free of charge to any address. SurPL »sent

MUNN & CO., 361 Brondway, New York.

y JENKINY' UPRIGHT CUSHIONED
! POWER HAMMER.

Users of this hammer sustain us in
$= W7 saying that it hasno all good
5 working qualities. Per, ect cushum and
= a perfect biow, with per. ect c(mtrol For
articulars, L. . WIS
So. 4th 8t.. Phll&delphia, Pa., Bsa

THE WARDEN MFC. CO.,
Germantown Junction, Phila, Pa.
OILERS
HORIZONTAIL, VERTICAL, LOCOMOTIVE
Manning Vertical Boiler, Large H. P. in small space.
Warden Purifier, insures clean water for boilers.
Atkinson Feed Water Heater, no back pressure on engine
8 Send for Catalogue.

PELTON WATER WHEEL
;fﬂl R SRG Givesthehl hest eﬂiciemg’

"/' f any wheel in the worl
I}l‘_ Simple and reliable, adapted
to every varleg of service,
with heads of 20 feet and up-
ward. Write for circulars.
§ The PeltonWater Wheel Oo.
P 1214 Main St., San Francisco

or 2358 Central Buildin Ubertynnd
‘West Streets, New Yori

Bores SMOOTH, ROUND, OVA
etce.
est Award.

)! Blt
BRII)(xEPORT GUN ]Ml’hﬁ)e

BIT=——t

L,
invaluable to Carpenters, Cabinet and Pattern Makers.

and SQUARE HOLES. Mortixing Core Boxes,

High~
Send or set (36 to 11-8), in neat case, or 50c. for
mailed

$8.00 fo
free with Illustrated List.

= P

ERFORATED

CoAL ORE SEPARATORS, REVOLVING v SHAKING SCREENS
J1GS & STAMP BATTERIES acuss« MILLING » MINING MACHINERYw ez

HARRINGTON & KING PERFOR

o 315 Broadway, New York.

ETALS+MINING SCREENS,

ING © CHICAGO.

NEW YURK OFFICE, 28( PEARL STREFT.
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WM BARAGWANATH & SON
46 W.DIVISION ST

— SEND FOR GATALOGUE. G HICAGO.
DRY AIR REFRIGERA TING MACHINE.

Description of Hall’s improved horizontal dr{’mr refrig-
erator, designed to deliver about 10,000 cubic feet of
cold air per hour, when running at a speed of 100 revolu=
tions per minute, and capable of reducing the tempera-~
ture of 90° above to 50° below zero. With five figures,
showing plan and side elevation of the apgumm.s and
diagrams illustrative of its pertormance ontained in
SCIENTIFIC AMERICAN SUPPLEMENT, N 8. Price
To be had a$ this office and from all news-

10 cents.

dealers.
Catalogue No. 12, just issued
with over 40 new illustrations

CHUCKS. sietedse,

The Cushmau Chuck Co., Hartford, Conn.

CLARILXS

WOOL WASHERS,
WARP DYEING AND S1ZING MACHINES,
PATENT RUBBER COVERED SQUEEZE

LS,
POWER WRINGERS FOR HOSIERY AND
YARN DYEING.

DRYING AND VENTILATING FANS,

WOOL AND COTTON DRYERS, Etc.
Catalogues free.
CEO. P. CLARK
Windsor Locks, Conn.

Box L.

INVENTIONS Practicilly DEVELOPED

Drawings, Pattern Making, Fx erimental and ¥ uie I\}Iﬁ,—
’

chine Work of all kinds, LIKEN & D’A
151-153 Ledar Street. near W est \treet New York.

“THE SINTZ”
GAS AND GASOLINE ENGINES

Statlonary and Marlne.
Makes is own supply of gas from
gasoline, and at less expense than
any other engine. No boiler, coal, or
fireman required. Runs with either
manufactured or natural gas. Spe- &
cially adapted for small boats and
launches and electric light work. Cir-
culars free. §F~ Mention this paper,

CLARK SINTZ, MFR., ;3
Springfield. Ohio. e

ICE-HOUSE, AND COLD ROOM.—BY K.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59, Price 10 cents. To be had at this offi"»

and of all newsdealers.

|REGULA§t£l|5' OUR ! ‘ig
&,u s Verice 5% paicE| 22

GO!S.EPOORMAN 292 RACESTCINCINNATI.OKID
SEWING MACHINE MOTOR FOR AMA-

teurs.—By C. D. Parkhurst. Description of a very sim-
ple and eflective motor, with laminated armature, of
sufficient power to actuate a sewing machine. With 11
engravings. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.739. Pricel0 cents. To be had at
this office and from all newsdealers.

Do it yourself. Cir-
cular press $8. Size
fur small newspae
per. $44. Every-
Lhmgeasy.pnnted
Send two stamps for Catalogue to
KELSEY & CO., Meriden, Conn.

ELECTRO MOTOR. SIMPLE, HOW TO

make. By G.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs t0 make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have sutlicient power to operate a .foot
lathe or any machine requiring not overone man power.
With 11 ﬂgures Contuined in SCIENTIFIC AMERICAN
SUPPLEMENT, 641. Price 10 cents. To be had at
this otlice and from all newsdealers.

factory.

CASTINGS
and MATERIALS for
8 and 16 Light and Hand-Power
DYNAMOS,
Simple and Parkhurst Motors.
ge plunge batteries for run-
ning motors.
Zinc and Carbon Plates.
; Send stamp for Catalogue
PALMER BROS.,
Mianus, Conn.

SMALL ELECTRIC MOTOR FOR AM-

ateurs.—By C. D. Parkhurst. Description in detail of a
small and easlly made motor powerful enough to drive
a ten or twelve Inch brass fan and to give a good breeze.

With 15 figures drawn to a scale. Contained in_ SCIEN-
TIFIO AMERICAN SUPPLEMENT, No. 767. Price 10
cents. To be had at this officeand from all newsdealera.

The most Successful Lubricator
for Lonle Pulleys in use.
UZEN'S PATENT
LOOSE PU LLEY OILER
Highly recommended by those who have
Uil used them for the past four years. Prices
Il very reasonable. Every user of machin-
ery should haveour ¢ Catalogue No. 56,”
sent free.  Mention this paper.
YAN DUZEN & TIFT, Cincinnati, Ohio.

{\:‘;“H"’"’ )

CIN, O,

Capacity np to 200 tons per hour,

Has produced more ballast, road
metal, and broken more ore than
all other Breake s combined.
Builders of High Grade Mining
Meachinery. Send for Catalogues.

GATES IRON WORKS,
50 C So.Clinton St., Chicago
136 C, Liberty Street, New York,
215 C, "Franklin St., Boston, Mass

BUSINESS END OF THE AMERICAN

Newspaper. By A. H. Siegfried. An interesting paper
on the work of the publishers’ department of a news-
paper; circulation of American papers; methods of
printing, etec. Contained in S(‘IENTIFIC AMERICAN
SUPPLEMENT, Nos. 795 and 796. Price 10 cents
gac}]. To be had at this office and from all news-
ealers.

DEAFNESS & HEAD NOISES CURED

by Peck’s Invisible Tubular Ear Cushjons. Whispers
heard, Successful when allremedies fail. boIdFRE
only by F.Hiscox, 853 B’way, N.X. Write for book of proofs E

GUMMERS DRYER PULVERIZER&GALGINER.

LAY FrROM BANK,DRIED ®5¢1S. PER TON.ALS O VERY
WET % PASTY MATERIALS - PHOSPHATE ROGK GYPSUM &C.
CALC!NED By NEw CHEAP PROCESS . PULV R FOR

FINE GRINDING OF PAINTS, PHOSPHATE ROC
CEMENTS &¢.— LARGECAPAGITY, VERY DURABLE

]
]

SEPARATOR HANDLES TO 8OMESH & FINER . |0 10 20
S PER MOUR WITH P.

“MANFC FOR U.S.EXCLUSIVELY BY
FronticinonWorks DerrairMicn

SOLD EXCLUSIVELY BY
£.0 Cummer & SoN DeraormMicu




94

Scientific American,

| FEBRUARY 6, 1892.

" overtisements.

Inside Page. each insertion - -« 73 cents a line
Back Page, each insertion « « = =« $1.00 a line

I'he above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

= - = -
CENTURY COLUMPBIA,
with Pnewmnatic Tires. Light, Strong,
Durable, and fully guaranteed.
POPE MFC. CO., 221 Columbus Ave,, Boston.

12 Warren St, N.Y. 291 Wabash Ave., Chicago.
Factory, Hartford, Conn.

TEL AERLAN BELL TELPEO O,

95 MILK ST., BOSTON, MASS,

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877. No. 186.787.

The transmission of Speech by all known
forws of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible for such
unlawful use. and all the consequences
thereof, and liable to suit therefor.

MOST
ECONOMICAL
STEAM

GENERATOR

SEND FOR CIRGULARS

— —— - - R - —
SMOKELESS GUNPOWDER.-AN IN-
teresting article by Hudson Maxim on the manufacture
and use of smokeless gunpowder. giving a sketch of its
history and the methods of producing it. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 821. Price
(lj[)ctlents. 'I'o be had at this office and from all news-
ealers.

WJOHNS
ASBESTOS
STEAM PACKING

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

H. W. JOHNS MFG. €O0., 87 Maiden Lane, N.Y,

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

In this line of business they have had forty-five years’
experience, and now have wunequaled facilities for the
preparation of Patent Drawings, Specifications, and the
rosecution of Applications for Patents in the United
tates, Canada, and Foreign (Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assignments, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonahle terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements
Assignments, Rejected Cases. Hints on the sale of
Patents, etc.

We also send, free of charge, a Synopsis of Foreign Pa-

nt Laws, showing the cost and method of securing
Patents in all the principal countries of the world.

MUNN & CO.. Seolicitors of Patents,

361 Broadway. New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
cific Building, mear Tth Street, Washington, D. C.

> THE BRIDCEPORT WOOD _FINISHING CO.___<

GRANVILLE M. BREINIG

GENERAL AGENT & SUPERINTENDENT.
NEW YORK.

OFFICE 24 O PEARL

PRINCIPAL OFFICE
NEW MILFORD. Conn.

CHICAGO OFFICE & WAREHOUSE
JMANUFACTURERS®f 211 EAST BANDOLPH ST.

'WHEELERS PATENT WOOD JILLER .
IBrREINIGS LiTHOGEN SiLicaTE PPAINT.

ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES.
PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS.

The Sehastian-May Co.

Improved Screw Cutting

rover LATILES

. Drill Presses, Chucks, Drills, Dogs,
and Muchinists’ and Amateurs’ J

cOuttits.  Lathes on trial. Catae

‘ Im.z_u_es mailed on application. i
165 to 167 Highland Ave.

SIDNEY., OHIO.

\N/\AAA A A/

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

NICKEL

54
5% 3‘ AND
§§ = ELECTRO- PLATING
g~ S Apparatus and Material. .
S3 8 THE Important Improvements,
<3S - . \ 1l the Essential Features greatly perfected.
£3 + Hanson & VanWinkle Co. | The Most Durable in Alignment,
g x> Newark, N. .J. Easiest Running and Most Silent.
HS ES 81 LiBERTY ST., N. Y. [ All type cleaned in10 seconds without soiling the hands.

The Smith Premier Typewrite~ Co., Syracuse, N. Y., U. S. A,
Send for Catalogue.

%

The new model Folding Kodak, with glass plate
attachment, Asbury Barker f{rictionless shutter.
Greatest range of automatic exposure ever attained.
No sticking on slow speeds. Accurate, reliable.

23 S. CANAL STREET,
CHICAGO

King of Kameras.

K
KK
K

Best combined tripod and hand camera ever made.
ship. Best Finish. Send for circulars.

THE EASTMAN COMPANY,

RocHESTER, N. Y.

HE ONLY NAPHTHA LAUNCH !
——( THE ONLY CENTLEMAN'S LAUNCH BUILT. )—

Over 1,000 now in successful use.
No Government Inspection.
No Licensed Engineer.
The Simplest, Safest and Best Pleasure Boat.

Catalogue containing names of owners and *Blue
Book” with hundreds of testimonial letters sent on
__ application with five-cent stamp to defray postage.
Gras Engine and Power Company,

MORRIS HEIGHTS ON THE HARLEM, NEW YORK CITY.
PACIFIC NAPHTHA LAUNCH CO., Tacoma, Washington, Agents for the Pacific Coast.

\VAN DUZEN'S 2 PUMP

Best workman-

SUPPLIES FROM
HYDRANT PRESSURE,
the cheapest powerknown.
Invaluable for blowing

§ Church Organs, running
Printing Presses, Sewing
Mach in _Households,
athes, Scroll

aws, Grindstones, Coffee
Mills, Sausage Machines,
Feed Cutters, Electric

h Lights, Elevators, etc. It

[ needs little room, no firing

[ up, fuel, ashes, repairs, en-

| gineer, explosion, or delay.

f no extra insurance, no coa.
bills. Is noiseless, neat,
compact, steady, will work
at any pressure of water

above 151b.; at 40 Ib. pres-

JET
PUMPS ANY KIND OF LIQUID.
Does not clog, freeze or get out of order.
Alwaysready.Allbrass. Every Pump

Guaranteed. 10 sizes. Capacity
100 to 10,000 gallons per

hour. Prices $7 and upwards.
For full information write to

(PUMP DEPARTMENT)
CINCINNATI, O.

NICKEL IN-THE-SLOT MACHINES.

Y

‘ THE BACKUS WATER XOTOR (0., Newark, N. I.
1

By W. L. Aughimbangh, An interesting description of
the yarious coin-controlled apparatus now so common in
{Jubhc places; with an explanation of their mechanism.
llustrated with 14 flgures. Contained in SCIENTIFIC
AMERICAN BUPPLEMENT, No. 797. Price 10 cents,
om all newsdealers.

sure has 4 horse power, and
capacity up to 10 hor se
power. Prices from $15 to $300. Send for circular to

DO USEERK POWER?
‘We can supply it with the .

Mg 61 Gy

Cost about one cent an hour to

each indicated horse power.

2 Inoworth, not size, my ralue lies”
“ What others think of me is stated

in catalogue.

CHARTER GAS ENGINE CO.
P. 0. Box 148. Sterling, 111,

To be had at this office and £

f 80, we can supply you. All sizes
= Imounted and unmounted, always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. (¥~ Ask for catalogue.
The CLEVELAND STONE CO.

2d Floor, Wilshire, Cleveland, 0.
Wanted 50,000 Sawyers

SAws and Lumbermen to SAws

send ustheir full address for a copy of Em-
A erson’s {F~ Book of SA W, neveyle‘.)o edmi- A

|

Figures all Examples. Key
operated. Rapid. Accurate.

%%TER' Relieves mental strain.
cular. . & T. MFa. Co.,52-56 11linois St. Chicago.
THE — HEATS INSTANTLY
INSTANTANEQUS ZER - iNG
SEND FO WA HEA ¢o
—=C l?qUFAE 140 ONTARIO STREET
M? TURERS S CHICAGO ILi.

OF THE .

q N DOUGLAS ano ACME
INSTANTANEOUS WATER HEATERS
FOR BATHS ETG.,

tion. We are first to introduce NATURAT,
G A8 for heating and tempering Saws with
wonderful etfect upon imj roving their qua~
lity and toughness, enabling us to re(?uce
prices. Address EMERSON, SMITH
Falls, Pa,

“ECONOMY IS WEALTH.”

Canvassers wanted tosell the No-w Mo-

i del Hall Typewriter, Why will

i: peop'e buy a $100 machine when §:30 will

. purchase a betterone! Send for illustrated

N catalogue and terms to County Agents.
Address N. TYPEWRITER CO.,

611 Washington Strect, Boston, Mass.

Mention Scientific American,

& 0. (Limited), Beaver

CUL_;R

USED WITH GAS orGASOLINE.

EDISON |
GENERAL ELECTRIC CO.

INCANDESCENT AND ARC LICHT PLANTS.
Stationary and Railway Motors.—Lamps.—Cables.—Safety Devices.

DISTRICT OFFICES.

Canadian..

..Edison Building, 77 Bay St., Toronto, Can.

Central.. 173 & 195 Adams St., Chicago, 111

. Eastern. ..Edison Building, Broad St., New York.
New England 25 Otis St., Boston, Mass.

| Mexican and South American Department.
European Office ..

Pacific Coast..Edison B’lding, 112 Bush St., 8. Fran,Cal.
Pacific Northwest...Fleischner Building, Portland, Ore.
Rocky Mountain. . ....Masonic Building, Denver, Colo.

. . Edison Building, Broad Street, New York
.34 Victoria Street, Westminster, London, S V{’., England.

Investment vs. Sp

TG R A
PASSENGER
LS. GRAVE

S ELEVATORS.

& FREIGH
R NY. NEW YORK.BOSTON.STLOUIS.BETROIT.

GHT
S & SON POCHESTE

The Tanite Co.,

STROUDSBURG, PA.
161 WasHINGTON ST., NEW YORK.

Emery,

Emery Wheels,
Emery Whetstones,
Grinding Machines,
Knife Sharpeners,
Knife Grinders.

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only £3.00 a Year, Including Postage.
Weekly—52 Numbers a Year,.

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

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

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

The safest way to remit is by Postal Order, Draft, o1
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
_—0—
THE

Scientific Qmevican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
1y, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archzology, Astronomy Chem®s-
tev, Electricity, RFigbi, rieat, Mechgnical Engpre ring,
Steam and Railwoy Engineering, Mising, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable inrormation
obtainable in no other publication.

The most important Engineering W orks, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United Statesand
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for oneyear for $7.00. Singlecopies,10cents. Address and
remit by postal order, express money order, or check,

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

Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, ricbly
adorned with elegant plates in colors, and with othei- fine
engravings; illustrating the most interesting examples
of modern architectural construction and allied subjects.

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

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

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

Steam! Steam!

Quality Higher, Biice Lower.
For Strictly Cash, Complet.: Yi?t\ll‘ql except Stack.
2-Horse Eureka Boiler and Engine, - $150
4. 13 o 13 o - 250

Other sizes atlow prices. Before y.u buy get our prices.

B. W. PAYNE & SONS,

Dyvawer 56. ELMIRA, N, Y.

COPPER TUBES 10 3/
SOTETRRASS BRASS AREF

PRINTING INKS

The SCIENTIFIC AMEK:(AN is printed wth CILAS.
BENEU JOHNSON & CO.Y WNK, Tenth an< f,ombard
Bts., Philadelphia, and 47 Rose =2 (pp. Dnane. ~ow York

eéulation.

“Dividend Paying Investments.”

lation.”

© 1892 SCIENTIFIC AMERICAN, INC.

It will pay you if you have any money to invest -gither larg:
or small sums, to send for pamphlet “ Investment 5.
Free to any one mentioning this paper.

—Taylor & Rathvon, Boston, New York or Denver.

Npecit-





