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FAILURE OF THE DYNAMITE CRUISER VESUVIUS.,

This novel type of war boat is declared by our best
naval advisers to be of little use in her present con-
dition, and it is recommended that she be altered into
an ordinary torpedo cruiser.

The striking success which attended the experiments
of Lieut. Zalinski in New York harbor, 1887, in throw-
ing projectilescharged with dynamite from pneumatic
guns located on shore, led to the belief that similar
weapons might he successfully used on shipboard ; and
the government, anxious to possess itself of an arm
that appeared to be at once novel and formidable,
hurried forward the construction of the Vesuvius.
She was launched in 1888.

The Vesuvius is a steel ship of 725 tons displacement,
252 feet long over all, and 2614 feet wide. She is with-
out masts, and practically unarmored. She draws a
maXimum of nine feet of water; the mean draught is
eight and one-half feet. Herengines, which have been
illustrated and described by us, are of four-cylinder,
triple-expansion type. 'They actuate twin screws, and
give a speed of about twenty knots an hour. Her
model is characterized by very fine lines, engines 4 000
horse power.

In the forward part of the ship the three pneumatic
guns that form her armament are placed. These are
built into the ship. Their muzzles are carried forward
and project above the deck near the bow. They are
15 inches in diameter, fifty-four feet long, muade of thin
cast iron, notrifled, the vanes upon the projectile being
relied on to give any desired axial rotation.

The full-sized shell for this gun is 143 inches in
diameter, and its body is about seven feet long. Back
of the body is a tail fitted with spiral vanes, which se-
cures its alignment and rotation. The body is made
of thin drawn brass tubing, and will hold 600 pounds
of high explosive, dynamite or gelatine, the whole
weighing about 1,500 pounds when charged. This is
the largest shell the guns are adapiled to fire, and the
effects of such aheavy charge of explosive can only be
surmised. Should one explode in the air over a ship,
the effects of the concussion on her crew would proba-
bly be very disastrous. According to the opinion of
students of torpedo practice, the submarine explosion
of such a shell within 20 feet of a ship would destroy it.

The air by which the projectile is driven is com-
pressed under a pressure of 2,000 pounds per square
inch into tubular reservoirs.

No attempt has ever been made to test the guns with
a full charge of the explosive, by reason of defects in
the mechanism which render dangerous the operations
of loading and discharge.

The naval bureau considers this vessel in no respect
fitted as a gun platform for artillery of this deseription,
even if the latter proved of any military value. It will
be readily appreciated that, unarmored as the Vesu-
vius is, her stores of high explosives and a large por-
tion of the length of her guns are completely exposed
to the fire of rapid-fire ordnance. The effect of a sin-
gle shell from a 1-pounder sent into her magazine of
high explosives mmay be imagined.

The vessel, as is well known, possesses only indiffer-
ent steering qualities, and, this being the case, it is
probable that two torpedo boats of the type of the
Cushing, armed with an automobile torpedo and with
rapid-fire guns of smaller caliber, would very much
overmateh her. It is cousidered, therefore, that the
question of the value of the guns for war purposes
should receive an early conclusion.

It is believed that the range of efficiency of the Vesu-
vius would be greatly increased by turning her into a
torpedo cruiser. Her displacement is such that, with
her dynamite guns removed and a battery of consid-
erable power placed for fore and aft fire, supplement-
ing the larger calibers of rapid-fire guns with a num-
ber of 6-pounders, this vessel would then become a
formidable antagonist for any of the unarmored
types.

Her tuhes, however, would be useful should they
pass the necessary test for shore stations, or perhaps
for a moored battery in harbor defense. The number
of these weapons ordered for the land fortifications at
New York, Boston, and San Francisco will also give
opportunity to thoroughly investigate their value un-
der more favorable circumstances than exist on board
the Vesuvius.

_—— . r——— ——————
HEAVY GUNS AND THE BEST ARMOR.

As the result of the efforts made during the last half
dozen years, the position of the country as to means
of offense and defense has been vastly improved. Not
only have we the fine new vessels of the white
squadron, with many other and more formidable
ships approaching completion, but in the manufacture
of heavy guns and armor we have about passed the
experimental stage, and in several private establish-
ments, as well as in the government shops, are now
turningoutboth gunsandarmor believed tobeequal to
or better than any made heretofore in Earope. The ex-
periments which have been made in the testing of
armor and armor-piercing projectiles, in trials of
sinokeless and other powders,and as to the service
possibilities of various types of guns and gun carriages,
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have been carried out with great thoroughness, and
the work of production is now being pushed in Ameri-
can shops and by our own skilled mechanics.

In the recent report of Commodore Folger, chief of
the Bureau of (rdnance, an interesting account is
given of the armor tests conducted during the year,
and the report says the bureau considers that two im-
portant results have been achieved : First, a better
plate, of American manufacture, has been produced
than the department was able to purchase abroad a
year ago ; secondly, it has developed a new principle
in the manufacture of armor, of American origin,
which will furnish greater protection to the vital parts
of a vessel of war than any other system hitherto ew-
ployed. It has been established definitely that armor
of excellent quality may be produced by the rolling
process, and that forging by means of the hammer is
not absolutely necessary. The report strongly urges
the establishment of a national gun factory on the
Pacific coast similar to that in Washington.

The expenses of the bureau for the year are esti-
mated at $4,780,291, of which $4,186.250 is to be applied
toward the armamnent of new vessels authorized to be
built. The number of guns required to armn the new
vessels is placed at 347, ranging in caliber from 4 to 13
in. The guns completed number 155, of which 117
were 6 in. caliber; 294 sets of forgings have been ordered,
and 246 have been delivered. Although none of the
ships authorized to be built requires guns of 16 in.
caliber, it is believed that such guns may be needed,
g0 the necessary plans have been made, and authority
is sought for construction of one of them. It is believed
that the difficulties experienced abroad with these
large guns can be overcome.

The trials of smokeless powder, invented and manu-
factured at the torpedo station, are said to have result-
ed so satisfactorily that it is believed that within a
very short time the use of gunpowder will be entirely
abandoned in calibers of six inch and below it, being
replaced by one of the smokeless powders. An order
for 50,000 pounds of gun cotton, the best known high
explosive for naval use, has been placed with the Du-
ponts on condition that a complete plant be erected.
The condition has been accepted, and with the assist-
ance of the naval experts a plant capable of turning
out 1,000 pounds a day will be in operation in two
months. After describing successful trials made with
emmensite, the report says: ‘It is the bureau’s inten-
tion to recommend the adoption of a relatively short
gun of large caliber, using powder as the propulsive
charge and firing a projectile containing a charge of
emmensite, or gun cotton, for a feature of the arma-
ment of vessels, with a view of utilizing an aerial or
submarine torpedo effect at ranges where the question
of accuracy of fire is absolutely eiiminated.”

After recounting the efforts made to secure an effec-
tive automobile or fish torpedo, the report says:
‘“The present state of work, in connection with auto-
mobile torpedoes and their accessories, is such as to
justify the belief that the installation of outfits on
board vessels will comnmence early in the coming year,
and that our navy will soon be equipped with torpedo
outfits equal, if not superior, to those possessed by for-
eign nations.” Touching the submarine gun now ap-
proaching completion, the report says: ‘A further
consideration of the subject of submarine artillery
inclines the Bureau to the belief that it will prove a
valuable and important adjunct to our defensive arm-
ament, particularly when mounted on board of vessels
intended especially for ramming. 1t seems possible
that the chances of the ram being able toreach her
antagonist with destructive effect will be quadrupled
by the addition of this weapon to her means of of-
fense.”

Under the bead of armor it is announcecd that nego-
tiations are in progress to cause the plate to be deliv-
ered by the Bethlehem Company for the double tur-
ret monitors and the Maine and Texas to be of nickel
steel. The armor ordered from Carnegie, Phipps &
Co. is to be of the same material, the department sup-
plying the nickel; 800 tons of ore for that purpose

were purchased last year.
e ST R —

Public School Finances.

The public school finances of thirty-one States have
now been published by the Census Burean. The cen-
sus bulletins Nos. 54, 98, and 141 contain these interest-
ing statistics. They give the number of pupils en-
rolled, amount expended on salaries and miscellaneous
accounts, and total expenditures. These are given in
sum totals and reduced to sums expended per capita
of pupils enrolled, and the total expenditures are also
reduced to sums per capita of population. Many
other tabulations of the money employed in thevarious
functions of the public school system are also given.
To all interested in education and the much-debated
public school system these figures will be of the high-
est interest. Curiovs instances of the wide range of
expenditure occur. Alabama is given asexpending
but $1.85 per capita of pupils against Massachusetts’
$17.27 and Colorado’s $16 40. The total expenditure
per capita of population does not fluctuate so widely,
Alabama spending $0.37 against $4.08 in Colorado.
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Decisions of the Courts Relating to Patents,
Supreme Court of the United States.
ADAMS 9. BELLAIRE STAMPING COMPANY et al.

Decided November 16, 1891. Mr. Justice Field de-
livered the opinion of the court.

The claim of a patent for an improvement in lan-
terns was for securing a removable lantern top to the
upper part of the guard by means of a hinge connect-
ing it thereto, and on the side opposite the hinge a re-
movable fastening or spring catch, which when de-
tached allowed the top of the lantern to open and
swing back upon the hinge. Upon an action for in-
fringement, Held invalid for want of patentable nov-
elty.

An aggregation of old devices, each working out its
own effect, without securing some new and useful re-
sult'as the joint product of the combination, does not
constitute a patentable invention. (Quoting Hailes v.
Van Wormer, 20 Wall., 353, and Pickering v. McCul-
lough, 104 U. S., 310.)

‘Where the question is upon the patentable charac-
ter of the invention, evidence that it had practically
superseded all other devices of its kind and tending
to establish novelty is not material. Where there is
no invention, the extent of use is not a matter of
moment.

PATENT CLOTHING COMPANY, LIMITED, v. GLOVER
et al.

Decided November 16, 1891. Mr. Justice Brewer de-
livered the opinion of the court.

The claim of an original patent was for an inelastic
bridge or check piece arranged across the crotch of
pantaloons, whereby the strain is received by this
bridge or check piece, instead of at the angle of the
crotch itself. The reissue contained two claims, and
in an action brought for its infringement it was sue-
cessfully contended by the defendant in the lower
court that the reissue was broader than the original
patent. Held that this is an immaterial question, be-
cause both theoriginal patent and the reissue are in-
valid for want of patentable novelty.

The idea of the patentee was to add to the strength
of the thread the strength of a piece of cloth, and this
he did by a strip crossing the crotch as a bridge, and
running up along the button and button hole strips,
and fastened to them respectively.

But this was no new idea. It is as old as pantaloons
themselves. It has been illustrated in the experience
of every boy, for in his sports he not infrequently tears
his pantaloons, and hisgood mother, not content with
sewing the torn ends together, and thus holding them
by the direct strength of the thread, is wont to place
underneath a piece of cloth, and fasten it to the main
body of the garment for some distance on either side
of the tear. In this way the whole strain, which
otherwise would be solely on the threads closing the
tear, is largely borne by the new cloth underneath.
Surely when this idea is so well known, and been so
practically illustrated for generations, it cannot be
that there was any exercise of the skill of an inventor
in applying the same process to any part of the panta-
loons.

—_————t e ———
The Electrical Atom,

At the recent dinner of the Institution of Electrical
Engineers, London, Professor William Crookes, the
president, said :

We have happily outgrown the preposterous no-
tion that research in any department of science is mere
waste of time. It is now generally admitted that pnre
science, irrespective of practical applications, benefits
both the investigator himself and greatly enriches the
community. ‘It blesseth him that gives, and bim
that takes.” Between the frog’s leg quivering on Gal-
vani’s work table and the successful telegraph or tele-
phone there exists a direct filiation. Without the one
we could not have the other.

We know little as yet eoncerning 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. Professor Lodge considers it ‘“ a forw, or rather
a mode of manifestation, of the ether.” Professor
Nikola Tesla demurs to the view of Professor Lodge,
but thinks that * nothing stands in the way of our call-
ing 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 difficulty is to persevere in
experiment and observation. If we never learn what
electricity is, if, like life or like matter, it should re-
main an unknown quantity, we shall assuredly dis-
cover more about its attributes and its functions.

The light which the study of electricity throws upon
a variety of chemical phenomena—witnessed alike in
our little laboratories and in the vast laboratories of
the earth and the sun—ecannot be overlooked.
The old electro-chemical theory of Berzelius is su-
perseded, and a new and wider theory is opening out.
The facts of electrolysis are by nomeans either com-
pletely detected or co-ordinated. They point to
the great probability that electricity is atomie, that
an electrical atom is as definite a quantity as a

chemical atom. The electrical attraction between two
chemical atoms, being a trillion times greater than
gravitational attraction, is probably the force with
which chemistry is most deeply concerned.

It has been computed that, in a single cubic foot of
the ether which fills all space, there are locked .-up
10,000 foot tons of energy which have hitherto escaped
notice. To unlock this boundless store and subdue it
to the service of man is a task which awaits the elec-
trician of the future. The latest researches give well
founded hopes that this vast storehouse of power is
not hopelessly inaccessible. Up to the present time we
have been acquainted with only a very narrow range
of ethereal vibrations, from extreme red on the one
gide to ultra violet on the other—say from 3 ten-mil-
lionths of a millimeter to 8 ten-millionths of a milli-
meter. Within this comparatively limited range of
ethereal vibrations, and the equally narrow range of
sound vibrations, we have been hitherto limited to re-
ceive and communicate all the knowledge which we
share with other rational beings. Whether vibrations
of the ether,;slower than those which affect us as light,
may not be constantly at work around us, we have
until lately never seriously inquired. But the re-
searches of Lodge in England, and Hertz in Germany,
give us an almost infinite range of ethereal vibrations
or electrical rays, from wave lengths of thousands of
miles down to a few feet. Here is unfolded to us a
new and astonishing universe—one which it is hard to
cornceive should be powerless to transmit and impart
intelligence.

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
certain of the rare earths, when excited by a high ten-
sion current in a high vacuum, is really an artificial
production 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 very little of the energy in play is expended
in the form of heat rays. Of such production of light,
nature supplies us with examples in the glow worm
and the fireflies. Their light, though sufficiently en-
ergetic to be seen at a considerable distance, is accom-
panied by no liberation of heat capable of detection
by our most delicate instruments.

By means of currents alternating with very high
frequency, Professor Nikola Tesla has succeeded in
passing by induction through the glass of a lamp
energy sufficient to keep a filament in a state of in-
candescence without the use of connecting wires. He
has even lighted a room by producing in it such a con-
dition that an illuminating appliance may be placed
anywhere and lighted without being electrically con-
nected with anything. He has produced the required
condition by creating in the room a powerful electro-
static field alternating very rapidly. Hesuspends two
sheets of metal, each connected with one of the ter-
minals of the coil. If an exhausted tube is carried
anywhere between these sheets, or placed anywhere,
it remains always luminous.

The extent to which this method of illumination
may be practically available, experiments alone can
decide. In any case, our insight into the possibilities
of static electricity has been extended, and the ordi-
nary electric machine will cease to be regarded as a
mere toy.

Alternating currents have at the best arather donbt-
ful reputation, but it follows from Tesla’s researches
that as the rapidity of the alternation increases they
become not more dangerous, but less so. It further
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 frequent alterna-
tions and enormous potentials. Shall we be able to
obtain these by tapping the ether? If so, we may
view the prospective exhaustion of our coal fields with
indifference. We shall at cnce solve the smoke ques-
tion, 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 elec-
trical rays of a foot or two wave length of which we
have spoken will easily pierce such mediums, which
for them will be transparent.

Another tempting field for research, scarcely yet at-
tacked by pioneers, awaits exploration. I allude to
the mutual action of electricity and life. No sound
man of science indorses the assertion that * electricity
is life ;” nor can we even venture to speak of life as
one of the varieties or manifestations of energy. Nev-
ertheless, electricity has an important influence upon
vital phenomena, and is in turn set in action by the
living being—animal or vegetable. We have electric

© 1891 SCIENTIFIC AMERICAN, INC.

fishes—one of them the prototype of the torpedo of
modern warfare. There is the electric slug which used
to be met with in gardens and roads about Hornsey
Rise, there is also an electric centipede. In the study
of such facts and such relations the scientific electri-
cian has before him an almost infinite field of inquiry.

The slower vibrations to which I have referred re-
veal the bewildering possibility of telegraphy without
wires, posts, cables, or any of our present costly appli-
ances. It is vain to attempt to picture the marvels of
the future. Progress, as Dean Swift observed, may be
too fast for endurance. Sufficient for this generation
are the wonders thereof.

.

Photomicrography.

The importance of modern photography as applied
to microscopic objects is forcibly brought cut by the
following remarks made by Prof. Robert Koch, the
eminent bacteriologist, who employs photography
with great success to bring out the most minute parts
of organic and inorganic bodies. .

Prof. Koch likens the negative plate to a human eye
not blinded by a sharp light nor tired out by long-con-
tinued examinations.

** The negative,” says Prof. Koch, *‘frequently shows
very fine bodies and parts, which are afterward dis-
covered by the microscope on the object itself, but
only after very hard work and under the most favor-
able conditions regarding light, ete.

‘“ Accurate measurement of but faintly visible ob-
jects is almost impossible under the microscope, but
on the finished negative the task is rendered compara-
tively easy. The photographic picture of a great
many objects is frequently of more importance than
the object itself. If I gave to somebody a prepared
specimen for viewing certain parts of the same under
the microscope, for instance, lymph vessels containing
bacteria, then I am not certain that the party has
found the right spot, and if this is the case, I am not
positia that he is viewing the part under the same
light and conditions as I did. A photograph, how-
ever, gives the microscopic picture exactly in the same
light, the same enlargement, etc., as I viewed it at the
time of focusing it.

‘It is very simple to explain the photogram to a
number of persons at the same time, as one can point
with the finger to a particular part, or measure it with
the compass, or compare it with other similar photo-
graphs placed alongside of it, in short, you ecan do
almost anything in order to come to an understanding
over a disputed part.”

Colorado Oil.

A recent paper on *‘ The Florence Oil Fields of Colo-
rado,” by Geo. H. Eldridge, of the United States
Geological Survey, says :

The locality is situated on the Arkansas River near
Canoro City, and 30 miles from Pueblo, Col. The oil*
bearing zone occurs in the Pierre formation, the lowest
strata of the Montana group of cretaceous rocks,
which is here about 4,000 feet thick. The most pro-
ductive wells are 1.155 feet below its top, or 2,000 feet
from the surface. There is then about 350 feet of bar-
ren ground, and then more oil is found. Below this is
again 350 feet of barren ground, and finally, at the bot-
tom of the zone, there are somse small wells. The oil
seems to have originated in the Pierre rocks. ‘The per-
centage of producing wells to the number bored is 5714,
and the wells yield from 5 barrels up to 250 barrels per
day. The total yield of the district in 1890 was about
1,200 barrels per day, but the wells could yield 2,000
barrels per day of 31° Baume oil. Out of 300,000 bar-
rels of crude oil there was produced last year 100,000
barrels of illuminating and 5,000 barrels of lubricating
oil.

‘“The Thrift,”

““The Thrift” is a species of banking association,
instituted under the auspices of the Pratt Institute, of
Brooklyn, N. Y., for the purpose of encouraging peo-
ple in economical habits, and to train up the young
especially in the right use of money. The central office
is in the Pratt Institute. It includes an investment
branch, in which interest is given on account of regular
installment deposits, at the rate of about 6 per cent
per annum; a deposit branch giving interest on depos-
its made at any time under stated regulations; and a
loan branch, designed to encourage the acquirement
and building of homes, somewhat as in building and
loan associations. The security includes a first mort-
gage on the property and assigned life insurance equal
to one-half the amount of the loan. An explanatory
circular has been issued, explaining more at length the
workings of the association, and it is evident that its
eapacity for good is very great.

_—————.e————————————
To Harden Iron all Through,

Ox hoofs and leather are soaked in French nut oil,
and are then burnt, pulverized, and mixed with sea
salt and potash. The following proportions are used :
30 per cent of hoofs, 30 per cent of leather, 30 per cent
of sea salt, 10 per cent of potash. This produet is said
to harden iron all through.
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The Great Railway Station, Jersey City.

The new terminal station of the Pennsylvania Rail-
road, Jersey City, N. J., opposite New York City, has
the largest train shed in the world, surpassing that of
the St. Pancras terminal of the Midland Railway, in
London. It is 652 feet 6 inches long, 256 feet wide, 86
feet clear height at the center, and 110 feet from rail
level to top of skylight. The structure consists of
twelve pairs of main roof trusses, 252 feet 8 inches be-
tween centers of end pins, with the lower chord or tie
rod running across under the platforms. The trusses
are of riveted connection, and are hinged at each foot
and at the apex to allow for contraction and expan-
sion. The endsare filled in with glass, and half of the
roof area is of glass, with wire netting inside to pre-
vent the fall of glass in case of breakage. Along the
apex of the trusses is a large skylight, with open
sides for ventilation, and there is also a skylight
along each side of the main arch. The radius of the
outer line of the main arch trusses is 215 feet at the
sides and 150 feet at the middle, while the inner line
is 125 feet radius at the middle, 162 feet 6 inches at
the sides and 45 feet to the platform level. There are
twelve tracks, arranged in three double-track and six
single-track lines, with platforms 12 feet 2 inches to
22 feet wide. The station is approached by a four-
track plate girder deck elevated viaduect, which has
already been described, as well as the complete switch
and signal and interlocking plant. A station and office
building will be erected, the former having waiting,
refreshment, and ticket rooms, etc., and the latter a
five-story building for the general offices of the New
York division of the road. The railway platforms are
about on alevel with the upper decks of the new ferry
boats connecting with New York across the river.

—_ .t r—
A FEEDER FOR STOVES AND FURNACES.

A device designed to automatically feed a desired
amount of fuel at regulated intervals to a stove or fur-
nace, and which will also shake the grate to prevent
the accumnulation of ashes, is shown in the accompany-
ing illustration. It has been patented by Mr. William
Jones, of No. 2551 Bloomington Avenue, Minneapolis,
Minn. The hopper has a lower opening leading into a
chute which delivers into the fire pot, the inner end of
the chute being closed by a swinging door when the
coal is not passing, so that gas from the fire pot cannot
escape by this channel. A shaft extending through
the upper portion of the chute carries a cylindrical
bucket, turning immediately beneath the mouth of
the hopper, and which has on one side an opening ad-
- mitting coal from thehopper, the coal being discharged
from this opening down the chute when the bucket is
turned over, as shown in the sectional view. A tongue
pivoted in the lower portion of the hopper extends
over the edge of the opening to prevent the coal in the
bucket from clogging and facilitate the rotation of the
bucket. On one end of the bucket shaft, within a
suitable casing, is a clock-work mechanism to turn the
shaft, the mechanism being operated by a simple form
of spring motor which can be easily adjusted to run as
fast or slow as desired, according as the feed is to be
regulated, this being effected by sliding in or out the
blades of a fan, thus causing an increased or diminished
air pressure. It is preferred that the bucket be not too
large, and be made to turn comparatively often, thus
supplying small quantities of coal at frequent inter-
vals. On the other end of the bucket shaft is a erank
connected by a rod with a block engaging the longer

JONES' FEEDER FOR STOVES AND FURNACES.

arm of a bell crank to operate a grate-shaking attach-
ment. The grate does not tip, but oscillates, and has
a laterally extending jointed arm supported in a longi-
tudinal slot, this arm being connected with the short
arus of the bell erank. The longer arm of the bell
crank has at its free end a weight, and thig arm is
designed to be raised and dropped by the revolution
of the bucket shaft, causing the oscillation of the grate
from the connection of the latter with the short arm.

To give the grate more of a vibrating movement, a
spring is arranged at one end of the slot through which
the arm of the grate extends, the opposite pressures of
the spring and the weight acting to increase the move-
ment of the grate, whereby it will be effectively
shaken, to keep the fire free from ashes, each time a
charge of fuel is delivered into the fire pot.

OO

AN ELEVATOR DOOR OPERATING DEVICE.
The improvement shown in the accompanying illus-

BUTLER’'S ELEVATOR DOOR OPERATOR.

tration is designed to automatically close the door of
an elevator shaft, in conjunction with an ascending or
descending car. It forms the subject of a patent issued
to Mr. Louis W. Butler, of No. 1 Broadway, New York
City. Upon the front of the car, and held slightly out
from it by end and intermediate bearings, is a vertical
rod, upon which slide four sleeves, arranged in pairs,
to which the ends of levers are pivoted, the levers of
each pair of sleeves being pivotally connected. The
sleeves bear at their inner ends against the intermedi-
ate bearings, and when the levers are pressed toward
the rod the sleeves of each pair slide up and down, the
levers tending to assume a vertical position. The
levers are normally held in their triangular position,
as shown, by a spring-actuated drum pivoted on astud,
a cord or chain wound around the drum and passing
over guide pulleys being connected atone end with the
upper sef of levers and at the other end with the other
set of levers. Upon the inner wall of the elevator
shaft, and preferably a slight distance above the shaft
opening, is held another rod, on which slides the sleeve
of a door-shifting rod, the lower end of which is
pivoted to the rear edge of the door near the bottom,
while on the inner side of the rod a friction roller is
journaled upon a stud, and the rod is pivotally con-
nected by a link with a lower sleeve on the rod held on
the shaft wall. In operation, as the car moves up or
down,fin passing a closed doorway, the friction
roller easily presses in the levers sufficiently to
allow the car to pass without moving the door.
‘When the car stops at a floor the friction roller
stands between the two sets of levers, and the
door may be readily opened. When the car
commences to asecend, the door being open, the
shifting lever will be in a nearly vertical posi-
tion, and the friction roller on the lever will
then contact with theupper lever of the lower
set and travel out on its inclined surface to
force the door to a closed position. If the car
is going down, the contact will be upon the
lower lever of the upper set, the door being
closed by a similar movement in both cases.
The tension of the spring in the drum connected
with the levers is such that, should any one
entering or leaving a car be caught between
the door jamb and the door, no serious injury
will be inflicted, as the door may be readily
forced back against the tension of the spring.

‘The Rain-Making Experiments,

A letter from a citizen of Texas who witness-
ed the recent Dyrenforth rain-making experi-
ments in that State pronounces them the most verita-
ble humbugs and absurd waste of public money of
which it is possible to conceive. He says that the
trial party were shrewd enough not to begin opera-
tions before the season when, from time immemorial,
rain has come down plenty and often in that region.
In his belief, too, unwarranted claims and representa-
tions were sent out as to the results of the experi-
ments.—Boston Journal,
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Testing ©0il of Turpentine.

G. Vulpius finds that reliable determinations of pe-
troleum in turpentine oil may be made by the follow-
ing modification of a method proposed by Hinsdale:
1 gramme of the sample and 1 gramme of a pure oil of
turpentine are weighed on separate watch glasses,
which are then floated on a basin of water maintained
at about 80° C. As soon as the pure turpentine has
evaporated, both watch glasses are weighed. The
weight of the residue from the pure oil of turpentine
(small quantity of resin always present in pure turpen-
tine) is deducted from that of the residue in the watch
glass which held the sample. The difference is petro-
leum, which nay thus be determined to one-tenth of a

per cent.
_— e~ ———

AN AUTOMATIC FRISKET FOR PRINTING PRESSES.

The improvement shown in the accompanying illus-
tration is designed to facilitate the keeping of a per-
fect register in doing work on hand presses, while
saving the pressman the labor of operating the fris-
ket. It has been patented by Mr. Lorenzo D. Clark,
of Fort Jones, Cal. The large view represents a press
to which this improvement has been applied, Fig. 2
being a side view of the bed only with the tympan
folded down upon it, and Fig. 3 being a partial sec-
tion of the device in open position. At one side of the
bed, adjacent to the tympan, is adjustably secured a
shoe, having a vertical offset or ear with a cam sur-
face. Near the lower end of the tympan a shaft is
transversely journaled in three bearings, the bearings
being so constructed as to admit of adjustment to any
size of form. Upon the end of the shaft projecting
over the offset of the bed shoe, is a disk, provided with
a wrist pin projecting from both its faces, the inner
portion of the pin being adapted to ride upon the cam
surface of the offset, while the outer end of the pin is
connected by a curved link with the ear of the bed
shoe. One end of the link is pivoted to the pin, and
itsother end is bent to form a hook, and has a sliding
connection with the ear, whereby the link will draw
upon the wrist pin to turn the disk and iis shaft when
the tympanis being thrown back, but will slide freely
in a slot in the ear as the tympan is being put down.
Upon the opposite end of the disk-carrying shaftis a
head block, with a perforation at each end to receive
a connecting rod, the other end of each rod being sim-
ilarly connected to a head block on the end of a shaft
journaled on the tympan near its top. The rods cross
each other near their central portion, where they pass
through guide sleeves, the crossing of the rods causing
the shafts to be rotated in opposite directions, and the
upper shaft has at its opposite end acrank arm, which
is pivotally connected by a link with a spring, the ten-
sion of which is away from the tympan. Each of the
shafts at the top and bottom of the tympan is pro-
vided with grippers, and as the tympan is put down,
after a sheet has been placed in position, the pin on
the inner side of the disk engages the cam of the bed
shoe, whereby the disk is revolved and both shafts are
turned, the tension of the spring then operating to
press the grippers firmly upon the sheet. When the
tympan is raised, the link connecting the bed shoe
with the disk causes the shafts on the tympan to be
revolved sufficiently to release the grippers, when the
tension of the spring, as the ecrank arm to which it is
connected is carried over the center of its radius, holds
the grippers open. It is also designed, where desired,

to use guard strips in connection with the gripper

N

CLARK’S FRISKET FOR HAND PRESSES.

shafte, to prevent the soiling of the sheets, the guards
being so placed as to stand out at an angle when the
tympan is raised, and not interfere with the work of
the pressman.

4
——¢

A MosT important feature of the scientific instrue-
tion in the lower grade of schools should be the collee-
tion of specimens which should form the subjeet of
object legsons.

—i—
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THE LARGEST OF OUR NEW WAR SHIPS,

Larger by about fifteen hundred tons than any
vessel ever before launched from a United States ship-
yard, the new cruiser New York, named in honor of
the Empire State, simoothly slipped from her ways at
the Cramp shipyards into the waters of the Delaware,
on Wednesday, December 2. The launch as an inter-
esting spectacle, and one invoking a degree of patriotic
ardor, was in every way a splendid success. It was
viewed by scores of thousands, and there were nuier-
ous representatives present from the highest official
circles. The shipyard where the launch took place
has acres of shops amply provided with lathes, forges,
furnaces, derricks, ete., and three
other formidable ships for the
new navy now being built there,
on which the work is well ad-
vanced, contributed not a little
to the feeling of unalloyed satis-
faction which the occasion
brought out.

The new ship is said to have
been the especial pride of the
Navy Departwment, having great
offensive and defensive qualities,
a high rate of speed, and great
coal endurance, and it was re-
marked, as she lay on the ways,
that her sharp, graceful lines
suggested the speedy transatlan-
tic liner rather than a ship of
war. Three firms bid for the
construetion of this vessel, as
follows : Class 1. Hull and ma-
chinery, including engines, boil-
ers and appurtenances, com-
plete in all respects in accord-
ance with the plans and specifi-
cations provided by the Navy
Department—Williamn Cramp &
Sons, of Philadelphia, $3,150,000;
Union Iron Works, of San Fran-
cisco, $3,100,000 ; Risdon Iron
and Locomotive Works, San
Francisco, $3,450,000. Class 2.
Hull and machinery, including engines, boilers and
appurtenances, complete in all respects in accordance
with the plans and specifications provided by the
bidder, guaranteeing strength of materials. displace-
ment, speed, etc.— Union Iron Works, of San Francisco,
$3,000,000; William Cramp & Sons, of Philadelphia,
$2.985,000. The proposal of William Cramp & Sons to
build the vessel, under the second classification, for
$2,985,000, being the lowest received was accepted, and
a contract was entered into on August 28, 1890. The
modifications included a rearrangement of the boilers,
so that additional longitudinal and transverse bulk-
heads could be fitted in the engine and boiler spaces,
thereby affording greater protection to the machinery
and making the boilers less vulnerable to attack from
raws and torpedoes. The keel was laid on September
30, 1890, and the contract requires that the vessel shall
be finished and ready for delivery to the United States
on or before January 1, 1893.

The length of the New York is380 feet and 614 inches;
breadth of beamwm, 64 feet; mean draught, 23 feet and
3% inches; displacement, 8,150 tons. Her highest
speed is to be 20 knots an hour, and the sustained sea
speed 18'5 knots. With 1,500 tons of coal in her bunk-
ers and stored on deck, she will be able to steam 13,000
miles at the rate of 10 knots per hour. She has the ram
bows and high freeboard of the large cruisers, but her
sternis lighter, indicating the effort to produce a speedy
model. Having a high freeboard, her guns may be
worked in a seaway, the 8 inch rifles being 25 feet
above water. In the absence of sail power, the entire
dependence must be on her twin screws. The two
masts are for fighting and signaling purposes, and are
to be provided with protected tops. She has four

decks, including the protective deck and a flying deck,
or bridge, for boats.

The waterials used in the construction are of the
best quality. The outer steel plating awmidships is 23
pounds to the square foot from keel plate to shear
strake, which is 46 pounds. Toward the extremities
the outer plating is lighter. Between the protective
and berth decks the plating is doubled in the wake of
the thin armor. The keel plate is 15 pounds to the
square foot, and the plates of the main bulkheads have
the same weight. The protective deck at the sides is
4 feet and 9 inches below the water amidships and 1
foot above the water when the vessel is at the mean

THE CHACMA.

draught. It is covered with two courses of plating, 3
inches in thickness amidships and 214 inches fore and
aft. The slopes amidships have an additional thick-
ness of 3 inches, making a total thickness of 6 inches.
In the wake of the machinery is a belt of thin armor
between the protective and berth decks, the total thick-
nesses of armor on the sides being 6 inches. A coffer
dam, 3 feet and 6 inches in depth, between the protec-
tive and berth decks, and extending the entire length
of the vessel, is to be filled with a water-excluding ma-
terial.

In her armament the main battery is to consist of
wore but lighter rifles than the Maine’s. Sheis to have
six eight inch breech loading rifles and twelve four
inch rapid fire guns. In the secondary battery are to
be eight rapid fire six pounders, four rapid fire one
pounders and four Gatling guns. Of the six torpedo
tubes, one is to be in the bows, one in the stern,
and two are to be on each broadside.

Two of the eight inch rifles are to be mounted
in a barbette forward on the upper deck, two in a
simnilar barbette aft, and two are to be carried in
broadside amidship on the upper deck. The men
working the rifles in the barbettes are to be protected
by ten inches of steel armor, and the revolving coni-
cal shields of steel are to be seven inches in thick-
ness. The big rifles amidships are to be protected by
partial barbettes two inches in thickness. The four
inch guns on the spar deck are to have sponsons four
inches in thickness and are to be protected by shields.
The men at the six pounders are to be protected by
eight inches of armor. The sloping armor beneath

the barbettes is to be five inches in thickness, and the
ammunition tubes below areto be five inches also.
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Her motive power will be twin screws, driven by
four vertical direct-acting triple expansion engines lo-
cated in four water tight comupartments. The diame-
ters of the eylinders of each engine are 32, 46, and 70
inches respectively, and the stroke is to be 42 inches.
For the great speed expected the screws must make
129 revolutions a minute. Itis estimated that the collec-
tive indicated horse power of propelling, air pump and
circulating pumps will be 16,000. The steam for the
engines is to be supplied by six double ended main
boilers arranged two abreast in three water tight com-
partments, with six athwartship fire rooms. Each is
to be fifteen feetsix inches in diameter and twenty-one
feet three inches in length. They
are to be worked under forced
draught on the air tight fire
room system. The lighting is
to be by electricity, and the
search lights are to have the
latest improvements. She is to
be fitted as a flagship, and a
large and valuable library is to
be given the ship by a Neéw
York merchant, while a large
sum has been raised to present
her with a handsome service of
plate.

THE CHACMA OR SOUTH
AFRICAN BABOON.

BY NICOLAS PIKE.

Africa is especially the native
country of baboons. Of all the
quadrumani they are about the
ugliest, chiefly those of the
genus Cynocephalus. A curious
fact is that out of over fifty
species of apes, monkeys, and
baboons inhabiting Africa,
there are said to be only one or
two known instances of an
African species ocecurring in
Asia or an Asiatic one in Africa.
The one I am about to write of
is the chacma, or C. porcarius.
This animal is met with in most of the southern
ranges of mountains from the tropic of Cancer to
those of the Cape colony. Even in the great Sneeuw-
berg range, where snow rests on some of the peaks
the year round, troops of baboons are met with
quite as numerous as those of the lower forest lands.
Table Mountain, so conspicuous a feature rising above
Cape Town, and grandly visible as you approach it
from the sea, used to swarm with large and formidable
troops of these creatures, whence they swooped down
on the lands of the poor farmers, doing irreparable
damage to their crops. As the country round Cape
Town has become settled and many of the baboons
been killed, they, like so many other animals, have re-
ceded before civilization.

In the kloofs or rocky passes of the mountains,
where there is not much traffic, fifty or sixty may be
seen stretched out, basking in the sun. At the slight-
est noise or disturbance they are on the alert. and
their howlings and screams of defiance resound along
the hills. They inhabit the dense forests, also where
there are ledges of rock, for their habits and structure
prevent their easily climbing trees. They prefer steep
overhanging cliffs, and if surprised at their base,
readily mount themn by clinging to the giant lianes
that form a network over them. Hand over hand they
go up, and many species of these plants go by the
name of ‘‘ bavians touw,” or baboon’s ropes, from the
use they make of them. When half way up and they
think they are out of danger, they have an ugly habit
of rolling down stones or pieces of rock on the in-
truder, rendering it no easy matter to escape, if not
forewarned.

The local name chacma is taken from an old Hot-
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tentot word 1"chackamma, given with a peculiar ¢lick
of the tongue, unpronounceable by white men except
in rare instances by those brought up in the colony.
This elick runs through the whole Hottentot language
and that of many of the Kafir tribes. It is not often
heard now from the Hottentots, as the old small race
is fast dying out. Curious to say, the constant ad-
mixture of white blood has developed a large and
good-looking race, and these *‘ bastard Hottentots,” as
they are called, use a medley of low Duatch and Eng-
lish, or the latter entirely.

The ordinary food of the chacma consists of bul-
bous roots, which they dig up and peel adroitly,
berries, wild grapes, and even grass when pressed by
hunger. They eat greedily of all kinds of .insects;
especially are they fond of locusts, of which so many
species abound in the Cape, and they are also credited
with sucking birds’ eggs, and destroying the young.
Unfortunately they do not confine themselves to such
food as nature provides, but will travel long distances
to raid the farm lands wherever melies or Indian
corn, millet, oats or pumpkins are planted.

The generic name of Cynocephalus was given to the
chacma by Cuvier; from two Greek words signifying
dog and head, the prolonged truncated muzzle resem-
bling that of a dog, and having the nostrils at the
extremity. Their small, deep set eyes, with white
upper eyelids and projecting brows, give them au in-
describable look of ferocity and cunning. - The males
are large and robust, and when angry display their
great canine teeth, which ‘gives them so fierce an ag-
spect, and the old ones would be most formidable foes
to tackle, as they could tear a man to pieces like a
tiger. When young they can be easily tamed and
are quite playful. They are said to guard a house
even better than a dog, giving instant notice of the
approach of a stranger. They are seven or eight
vears old before they are full grown, when with few
exceptions the old ferocity begins to develop itself and
they are most uncertain of temper. When adult they
are far too dangerous to have loose around, as they
rarely attach themselves to more than one person, and
even with him, on the slightest provocation, they pass
from caresses to the most violet expression of rage.
The femnales are rather more gentle than the males,
and smaller, but when in troops are terribly quarrel-
some with each other, particularly when they have
young ones. These are tended with the greatest affec-
tion by the mothers, but the males inculcate pretty
strict obedience by a good sound cuffing once in a
while. Their teeth greatly resemble those of a human
being, also their internal organization, and the fingers
of their hands are free. Their walk is rather slow, but
their usual gait is ajtrot or short gallop. They can
stand erect with the greatest ease, but usually go on
all fours. There is a great number of edible bulbs
or ground nuts in the Cape, some good and very
wholesome, but others poisonous. The senses of taste
and swell in the chacmas are so keen that they readily
reject the bad ones. When Le Vaillant was traveling
in South Africa, he had a tame chaema with him, and
when he found strange fruits on roots, his men would
not touch them till they had been offered to the
baboon. If he ate of them they were glad to do so too,
and equally refused them when he did. Le Vaillant
tells a curious story of how his chacma unearthed the
roots it was sofond of. It seized the tuft of leaves
with its teeth, dug about and loosened the root with
its fingers, and then by drawing the head gently back-
ward generally managed to extract it without break-
ing. When this course failed, he seized the tuft as
before, as close to the root as possible, then suddenly
throwing himself head over heels, the rootrarely failed
to follow. The cheek pouches are large, and when
the animal found a good supply it wasstowed in them
for future use.

When I was at Simon’s Bay, about twelve miles from
Cape Town, I set off for a long tramp near the coast,
but was warned to look out for baboons and keep out
of their way. As I was going alone, I carried a double
barreled gun, a pistol and a knife. Strange to say,
unless attacked, baboons will avoid any one carrying a
gun. On my way I fell ip with a Scoteh missionary,
who was in charge of a small mission station in a very
lonely part of the road. He was surprised to see me
alone, and told me I might encounter danger from
baboons or snakes. He and a Hottentot boy accom-
panied me for some distance and they told :ne numer-
ous tales of the maraudings of the former.

Later on, I came to the house of an old pilot, and he
showed me the wreck of his garden, that only a short
time before had rejoiced his heart with the prospect of
a fine harvest of pumpkins and melies. Half of them
had been carried away, which was bad enough, but the
greater part of the rest was destroyed. They will go
any distance to a field of pumpkins, for the sake of the
seeds, of which they are passionately fond. They tear
them open to get at the seeds, and often one baboon
will destroy a dozen in order to fill his pouches. A trap
is sometimes set for them in the eastern districts, when
their greediness brings their speedy destruction. A
large pumpkin has a hole made in it just large enough
for a hand to enter when open. Fresh shelled corn is

mixed with the seeds, which is also a great temptation
to the thief. A chacma cowmes along, and seeing a fine
pumpkin and smelling the coveted bait, inserts his
hand, which slips in easily. So he clutches a handful of
seeds and corn, but it will not cowe out again. So
reluctant is he to give up the favorite food that he will
not relax his hold, but tries to escape with the pump-
kin. This so embarrasses himn and retards his flight
that he falls an easy prey to the gun of the owner in
ambush. Ordinarily the chacma would tear it to
pieces, but loses his head under the, to him, strange
conditions.

When going on their burglarious exploits, the
chacmas display a great amount of intelligence and
cunning. Arrived at the field of their operations,
sentinels are posted on any eminence while the rest of
the marauders collect their provision with the greatest
expedition, filling their cheek pouches and tucking
the green ears of corn under their arms. Thisis done
silently, and at the slightest warning note, a low,
peculiar cry of danger from the sentinels, away they
rush yelling and sereaming, very rarely being caught.
Should any of their number cowme to grief, it is said
that they drag away the unlucky sentinel who has
failed in his duty to warn them of danger in time, and
beat him to death. How true it may be, I know not,
but it is so believed all over the colony. i

Many people refuse to shoot them, for if not killed
outright it is so terrible to see their death agonies.
The wounded animal gives forth such mournful, pitiful
cries, with so human a voice, as if asking for help, that
few white people can be induced to shoot a second.
Most of the quadrumani do the same. A little gray
monkey I saw accidentally shot made so painful a
scene before it died, its appealing looks, actions and
cries were so exactly those of a badly hurt child, that I
vowed never to shoot a monkey, and I never did,
though I had several chances.

I had often heard that baboons can appreciate fire,
though they cannot make it. A party had been
picnicking in some woods, and in one part was a steep
descent crossed by bold ledges of rock that made a
series of steps down to a spring below. This place was
fixed on as a capital one to dine in, and alarge fire was
lit on one of the ledges for cooking purposes. During
the afternoon the party was broken up, and all dis-
persed, but considerable fire was left, as some of the
logs used were very thick. Later it was discovered
that one of the ladies had left her shawl or some other
article on one of the ledges, and several of the gentle-
uen returned for it. On arriving at the spot they
were startled to find the ledge where the fire was left,
with a new set of ocecupants. A number of baboons
had seated themselves near the fire, and some were en-
gaged pushing the ends of the smaller sticks into it,
while the others devoured the pieces of bread, rice and
varied seraps left from the dinner. Luckily, the miss-
ing article had been dropped on the upper ledge, and
the spectators did not linger long in such dangerous
vicinity to these uninvited guests. Some farm hands
who went there late in the evening found the baboons
still chattering round the burning embers. Dogs are
of very little use as guardians against these ferocious
depredators. They pay no heed to them, unless the
dog has the temerity to go for the chacma, when he
gets handled so severely it is rarely he will attack a
second time. Native guardians are littie better, for the
chacmas, with their ‘patience and cunning in watching
their opportunity, outwit the men, and gain their ends
in the long run, in spite of them. The screechings and
yellings they make when disturbed in their haunts are
enough to frighten any one within hearing, and when
you find great pieces of rock pelting down dangerously
near your head, you are apt to take to your heels,
happy if the screeching monsters do not overtake you.

During my residence in the East, I had a fine young
chacma given me about three years old. He grew
rapidly, and in about a year he was a large and
dangerous animal to strangers, though very tame with
me. He would sit beside me, playing like a child, but
let any one come into the room, man or boy, and he
raised himself fully erect, every hair on his head and
neck standing out, made hideous facesand showed his
powerful teeth, enough to intimidate any one, but a
few gentle words from me calmed him. Fearing some
accident, I had a large iron chain attached to a thick
ring aud placed round his body, and this was fastened
by a strong bolt driven into a tree. Mr. Jean Louis, as
he was called, took it all quietly, but on the first chance
he got alone he hroke a link in the chain with a stone
in the same manner as a human being would do it, yet
the links were as thick as the little finger of a man.
On my return with a friend I found him up in a large
bread fruit tree. The sight of a stranger so excited
him he began pelting us with the heavy fruit, pretty
dangerous missiles, when sent with so accuratean aim
that we had to seek shelter toavoid them. My friend
retreated precipitately, but when I was alone I soon
bhad Jean Louis down under control. He was always
accustomed to watel for my return, when at once he
set to work with the impatience of a child to examine
my pockets, as 1 always brought himn a banana, guava
or other fruit,
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His curiosity was great, also his imitative faculties.
Once he watched me attentively make a hole with a
gimlet and insert a secrew with a serewdriver, and he
did the same fairly well. He could drive a nail as well
as I could, draw a cork from a bottle and drink wine
from a glass, and I believe I could have taught him
almost anything save speech. I was the only male he
would allow to approach him, but he nevershowed the
sawe disposition to a female. His ferocious looks, how-
ever, were enough todeter any woman from going near
him. It was wy intention to bring him with me to
America, but circumstances prevented it. A few days
before I set sail, Jean Louis got loose and made for the
cathedral and began tearing off the clapboards. Seeing
the door open, he walked inand went to the pulpit, to
the horror of the sexton who then caught sight of him.
He seized and tore the velvet cushions, and when an at-
tempt was made to dislodge him, he flung the Bible
and prayer book at him and fairly drove him from
the building. The police were called, and two men
with loaded carbines shot mmy pet while standing erect
defying them, but if I had been called I could have
got him away quietly. When brought to the house
and laid on the veranda he had almost a human look
about him. Jean Louis now occupies a prominent
place in the Museum of the Royal Society of Arts and
Sciences at Port Louis, Mauritius.

->—+@

The Keweenaw Copper Deposits,

A peninsula called Keweenaw Point, jutting into
Lake Superior from the southern shore toward the
northeast, is famous as the center of a vast copper min-
ing industry. Last year the mines produced no less
than 105,586.000 pounds of refined copper, and it is es-
timated that during next year production will be in-
creased by at least 20 per cent. Mr. E. B. Hinsdale,
who contributes to the latest bulletin of the American
Geographical Society an article on the subject, has
much that is interesting to say about the numerous
prehistoric mines which have been found in this region.
These ancient mines, judging from their extent, must
have been worked forcenturies. Who the workers were,
no_one can tell. They seem to have known nothing of
the smelting of copper, for there are no traces of inolten
copper. What they sought were pieces that could be
fashioned by cold hammering into useful articles and
ornaments. They understood the use of fire in soften-
ing the rocks to enable them to break away the rock
from the masses of copper. They could not drill. but
used the stone hammer freely. More than ten cart
loads of stone hammers were found in the neighbor-
hood of the Minnesota mine.. In one place the excava-
tion was about 50 feet deep, and at the bottom were
found timbers forming a scaffolding, and a large sheet
of copper was discovered there. In another place, in
one of the old pits, was found a mass of copper weigh-
ing 46 tons. At another point the excavation was 26
feet deep.

In another opening, at the depth of 18 feet, a mass
of copper weighing over 6 toas was found, raised about
5 feet from its native bed by the ancients, and secured
on oaken props. Every projecting point had been
taken off, so that the exposed suriace was smooth.
Whoever the workers may have been, many centuries
must have passed since their mines were abandoned.
Their trenches and openings have been filled up, or
nearly so. Monstroustrees have grown over their work
and fallen to decay, other generations of trees spring-
ingup. When the mines were rediscovered, decayed
trunks of large trees were lying over the works, while
a heavy growth of live timber stood on the ground.

O
World’s Fair Notes,

The great dome of the administration building,
which will be the most conspicuous architectural
feature of the exposition, and the four smaller dowmes,
will be covered with aluminum bronze, a newly dis-
covered amalgam, which is said to glisten brighter
than gold. The contract for gilding the dowes has
been let for $54,000.

The party which, under the direction of Chief Put-
nam, of the Department of Ethnology, of the exposi-
tion, has been making excavations of the mounds in
Ohio for three months or more, met with rare success
on Nov. 14 near Chillicothe, in making one of the
richest finds of the century in the way of prehistorie
remains. While at work on a mound 500feet long, 200
feet wide and 28 feet high, the excavators found near
the center of the mound, at a depth of 14 feet, the
assive skeleton of a man incased in copper armor.
The head was covered by an oval-shaped copper cap;
the jaws had copper mouldings; the arms were dressed
in copper, while copper plates covered the chest and
stomach, and on each side of the head, on protruding
sticks, were wooden antlers ornamented with copper.
The mouth was stuffed with genuine pearls of im-
mense size, but much decayed. Around the neck was
a necklace of bear’s teeth, set with pearls. At the
side of this skeleton was a female skeleton, the two
being suppesed to be those of man and wife. It is
estimated that the bodies were buried fully 600 years
ago. The excavators believe they have at last found
the Kking of the mound builders.
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THE ST. CLAIR TUNNEL DRAINAGE SYSTEM,

Our first page illustrations enable one to readily
comprehend the amount of work that was deewed
necessary for the purpose of keeping the great railway
tunnel between the United States and Canada always
free from water, and the manner in which the engineers
wet the difficulty. The area of sunken roadway in-
cluded in the approaches, and the land on each side,
for which drainage had to be provided, was fourteen
acres on the Canada side and eleven and a half acres
on the American side. The amount of rain which may
fall in twenty-four or forty-eight hours at any given
place, in localities where even the most cowplete rec-
ords are kept, is always a variable quantity ; but in
a work of this kind, where absolute safety and the
most thorough provision against any interruption of
traffic are required, it was necessary to provide ample
facilities for the immediate disposal of any quantity
which might fall, and the engineers appear to have
made their calculations on this basis.

On the Sarnia side two sizes of pumps are provided,
the larger one, shown in our first page view, being a
vertical, direct-acting, compound steam pumping
engine, with a capacity of five million gallons in
twenty-four hours. It is not expected that it will be
necessary to employ this pump except during heavy
and proicnged rains, a smaller duplex pump being
located in the bottom of the shaft for ordinary use,
and having a capacity of five hundred gallons per
minute. All precipitation is led by stone drains at the
base of the retaining walls, and from each side of the
track, through a culvert crossing under the track, to a
sump or well hole, from which the water passes,
through a six-foot iron pipe, to the pumping shaft, 160
feet away. This shaft is made of cast iron rings bolted
together in a manner similar to that followed in the
coustruction of the tunnel, and is 15 feet 2 inches in
diameter and 81 feet 3 inches in depth. It rests upon
a timber base, upon which, within the shaft, is a six-
foot masonry foundation for the large vertical and the
small duplex pumps.

The vertical pumps are surmounted by large water-
ways or pipesreaching to the surface of the floor above,
and through which pass the piston rods that connect
with the steam cyiinders resting upon the top of these
waterways. Near the top is a discharge pipe 18 in.
in diaweter leading to a drainage connection with the
St. Clair River.

As will be seen by the plan and sectional views on
the first page, ali of the water collected from the drain-
age area provided for is directed to and discharged
frow the pumping shaft, none of it being permitted to
enter the tunnel. The compound engines employed
have two high-pressure cylinders, 194 by 24 in., and
two low-pressure cylinders of 333 by 24 in., and the
pump cylinder is 22 by 24 in. *These are all located in
a permanent house upon the bank of the approach,
where also are four large steam boilers, two independ-
ent Ball dynamos that furnish the incandescent lights
in the tunnel, and two large size Root exhausters that
draw the foul air from the center of the tunnel,
through two 20 inch sheet iron pipes, and one air and
condensing pump for engines, capacity 20,000 cubic
feet per minute.

The water that ccllects upon the American water-
shed is mostly directed in the same manner as upon
the Sarnia side to a well near the tunnel entrance,
where, in a masonry ouilding on the south side of the
tracks, are four dup::x pumps, either or all of which
may be called into use if necessary. Upon this side
the banks are terraced, and part way down from the
top of the bank a ditch is dug—extending U forwm from
the beginning of the approach—the full length of the
bank on each side and with a fall toward the tunnel.
At the lower end of the U near the tunnel entrance a
sewer connection gives sufficient fall for the water to
flow to the river, thus lightening the work of the four-
inch pumps. The capacity of the four pumps in this
section is a total of 3,000 gallons per minute.

It will thus be] seen that the drainage of both ap-
proaches is independent of the tunnel. The tunnel
system is quite simple, and owing to the perfection of
the tunnel work, but little water is required to be
raised. We are informed by Mr. Hobson, the designer
and builder of the entire tunnel, that with the excep-
tion of what little would be driven in to the ends of
the tunnel by a slanting rain storm, there is not much
more than the natural condensation upon the sides of
the tunnel. Although this section covers a length of
6,026 feet, its drainage is provided for at the lowest
slope of the tunnel by two pumps, as shown in the
cut, one on either side of the tunnel, upon a bracket
bolted to the rings, with the suction pipes curved
against the side of the rings, and extending to the cen-
ter of the track. These pumps are of the capacity of
500 gallons per minute. They are operated very in-
geniously and without being at all objectionable in
the tunnel. At the commencement of the work on the
tunnel a trial shaft was sunk near the river bank, and
this shaft now serves the purpose of receiving the
steam pipe, exhaust pipe, and discharge pipe of the
pumps and engines.

In making the plans for this great drainage work,

the meteorologist of the Canadian governwment was
consulted as to the recorde of the heaviest known rain-
falls, and due consideration wasgiven to all other avail-
able data. The average annual rainfall of the State
of Michigan, and of all that section, has been for
several years considerably below that of the sea coast
in the vicinity of New York, but it is not the average
rainfall so mueh as thesudden, heavy storins which re-
quire such extensive provision for the quick disposal
of the water. The heaviest rainfall ever known in New
York was in Septewber, 1882, when the precipitation
was just over six inches iu depth during twenty-four
hours, and duringthree days the fall wasfifteen inches.
Taking the rate for the day in which the fall was
heaviest, a similar rain upon the fourteen acres for
which this drainage system has been established at
Sarnia would give only 2,280,936 gallons of water to
be disposed of, which is not half the quantity whose
removal is positively provided for at Sarnia in any
twenty-four hours.

Oil Fires.

The Engineering Magazine for November containsa
number of excellent articles. Awmong thew is one by
Edward Atkinson, in which some very practical and
wholesome lessons are given relative to the construc-
tion of buildings for mechanical purposes. The follow-
ing hints on oil fires are also given :

When oil or cotton waste takes fire in shops, one of
the first impulses is to throw waterupon it. The points
brought out by Mr. Atkinson are of importance to all
mechanics. He says that one of the largest losses which
the insurance company of which he is president was
ever called upon to pay was mainly caused by the mis-
use of a bucket of water. He describes the occurrence
as follows:

*‘In the early evening a mechanie, who was working
aloneafter mill hours near the main gears, dropped
his lantern in the slush box, setting fire to the grease
and lint collected therein. It burned with dense smoke
and very little flame. Two or three shovels of sand or
a wet blanket would have put it out. But he did what
he supposed was the right thing—he threw a bucket of
water upon the burning grease. Instantly a fierce
flame sprang up to the very ceiling of the basement,
passing through the belt holes, setting the mill on fire,
which was completely destroyed. I was not then an
officer of an insurance company, and I did not at that
timme take up the subject for investigation. A little
later I happened to go to my seaside house with my
boys in the early spring. I had not then invented the
Aladdin oven, and we undertook to fry some fish cn the
top of the cooking stove ; not being very skillful, we
set the fat on fire. I took a dipper and poured some
water into the burning fat. Straightway another
great flash of flame roared up, singeing my hair and
whiskers and reaching the ceiling of the kitchen. I tlien
recalled the incidents of the mill fire, and determined
to find out what it all meant.”

Mr. Atkinson then consulted Prof. Ordway, of the
Massachusetts Institute of Technology, who explained
that steam combines with and takes up other gases, its
own volume lifting or raising them, thus becowming a
carrier of combustible vapor and flame to anything
combustible situated over the fire. The best thing to
extinguish burning fats or oils or oily waste is sand ;
and it would be a prudent thing to have buckets of
this material standing in shops where flames of this
character are liable to originate.

—_——— - —tlp—4- O P—
Printers’ Roller Composition.

This composition, by Hawkins and Stacey, London,
has an affinity for printers’ ink, and is free from glyce-
rine, which is a principal ingredient in roller compo-
sitions as usually made, but which repels the ink. A
composition prepared according to the following form-
ula has been found to answer well in practice : Glueor
gelatine, 1 pound ; water, 12 ounces ; linseed or other
suitable oil, 1 pound 8 ounces ; treacle or sugar, from
1 pound to 1 pound 8 ounces ; calecium chloride or pot-
ash, 3% ounce ; powdered resin (if required), 2 ounces.
The glue is first soaked in the water and then wmelted,
and the linseed oil (warmed to a temperature of about
150° F.) is then very gradually added and thoroughly
mixed with the melted glue. The sugar or treacle is
then added to the mass kept atasuitable temperature,
and the calcium chloride then incorporated. If a very
tough composition be required, the resin (dissolved by
heat in a little linseed oil) is to be added. The compo-
sition may be made non-absorbent of water by dispens-
ing with the calcium chloride and substituting a simi-
lar amount of bisinuth carbonate.

A Word to DMail Subscribers,

At the end of every year a great mmany subscriptions
to the various SCIENTIFIC AMERICAN publications ex-
pire.

The bills for 1892 are now being mailed to those
whose subscriptions come to au end with the year.
Responding promptly to the invitation to renew saves
removing the name from our subseription books, and
secures without interruption the reception of the paper
by the subscriber,

-
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Sorrespondence.

Pure Coal in Oregon,
T'o the Editor of the Scientific American:

In your answer to inquiry in the SCIENTIFIC AME-
RICAN of November 7th regarding the finding of a
supposed mineral wax at the mouth of the Nehalem
River, Oregon, you state :

* The occurrence in quantity indicates the possibi-
lity of a lignite bed in the neighborhood.”

There are two distinct veins of pure coal found
within three miles of the beach where the wax is
found, 30 in. and 26 in. in thickness respectively. Both
veins are of excellent quality for this coast. The
analysis of the 26 in. vein is as follows:

54°7 per cent.
“

Combustible gases ...... coeiiiiiiiiiiie viennns 351

7 2"

N 30 *
10000

These may beof the lignite age, but hardly a lignite
coal. Avua. C. KINNEY.
Astoria, Oregon, November 20. 1891.

-
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Ring DMagnelts,
T'o the Editor of the Scientific American :

In the early part of July, 1891, I separated the plates
of a compound horse shoe magnet to remagnetize it,
and, placing two of the plates on a board, with oppo-
site poles touching, passed the poles of the other plates
several times over them. The same process was used,
alternately, with all the plates.

On the 13th of July it occurred to my mind that a
study of the closed circuit of magnetism, when the two
plates were lying on the table, with opposite poles
touching, might open the way to some interesting dis-
coveries. This led to an investigation of the old pro-
position, that a solid steel ring or circle cannot be
magnetized in a circular direction. The usual proofs
offered to establish this proposition are: (1st) That it
has been tested by trial and found to be true, and (24}
that the proposition is self-evident, because there are
no points, breaks, or openings for poles in a continu-
ous or solid ring. Not satisfied with extant theories,
the writer comnmenced a series of experiments in order
to be able to demonstrate clearly and positively that
the proposition is true, or to show, beyond question,
that it is false. The result of these experiments fully
establishes the counter proposition, and decisively
proves that a solid steel ring can be circularly mag-
netized.

The first step was to have a flat steel bar, one-half
inch wide, three-sixteenths thick, and twelve inches
long, bent edgewise into a circle, and the two ends
solidly welded. While hot and soft, it was sawn at two
opposite points, on the flat side, more than half way
through its thickness, that it might the more easily be
cut into two semicircles, when cold, and after an at-
tempt had been made to magnetize it. Then, when
separated, if the two semicircular parts were not mag-
netic, the old proposition would be confirmed. If, on
the contrary, any polarity, however feeble, could be
observed, acting longitudinally, in the severed pieces,
this would be irresistible evidence that the ring had
been magnetized.

For obvious reasons, that ring has not yet been
divided into two vieces. At each of the marked places,
wagnetisin developed into a corresponding pair of
poles, with power sufficient to take up and hold in
suspension an eightpenny nail. This settles the
question.

Instead of two, had several partial cuts been made
in the ring, at each of them polarity would have ap-
peared. The magnetic current passes through every
atow of the metal, and only requires an opening to
develop its presence. Further trials have revealed the
peculiar fact that widening the cut within given
limits, not indefinitely, increases the power. It has
also been ascertained, by preparing a second ring,
that one single cut develops more magnetism than
each of two or more.

Pushing the investigation onward, as new paths for
exploration came into view, another ring was pre-
pared, similar to the first and second, except that it
was not welded. The two ends were nicely dressed
and brought into close contact, so as not only to
touch but to press tightly together, by the elastic
force of the steel. This ring, as were the others, was
left untempered, except at the two ends, where it was
made very hard. When magnetized, it possessed ex-
traordinary attracting power, at the ends or poles.
By a simple device they were made to separate or
touch at pleasure. When the opening was from a
sixteenth to an eighth of an inch wide, the magnet
would lift more than three times its own weight. A
ring magnet is certainly stronger than that of any
other form, and yet 1 have never before known that
shape to be used. If a nuinber of such plates or rings
were bolted together, they would mmake a surprising-
ly effective compound magnet.

THos. HENDERSON.

Black Horse, Md., July 21, 1891.
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THE TOCCI TWINS,

We give illustrations of what are probably the most
remarkable human twins that have ever approached
maturity. They recently arrived in this country. They
are known as the brothers Giovanni and Giacomo
Tocei. They were born on July 4, 1875, their mother
being nineteen years old. The mother’s maiden name
was Antonia Mezzano. Their birthplace was Locana,
Turin (Italy). The saine mother has had nine children,
all strong and well. The twins are connected from the
sixth rib downward, and have but one pair of legs and
a single abdowmen. The
spinal columnns are distinct
untii the lumbar region is
reached. There they unite
atan angle of 130 degrees.
The sacrum seems to be a
single bone. They have
two distinet stomachs,
hearts, and pairs of lungs.
The arterial and respira-
tory systems are quite dis-
tinct ; the heart beats and
breathing differing often
in the two individuals. At
the age of thirty days they
weighed eight pounds, and
in the next thirty-one days
gained nearly three
pounds.

It was at this period of
their lives that they were
first subjected to critical
examination.

Their lives are distinet.
They have regions of com-

mon sgensibility, and of
purely individual sensa-
tion. One often sleeps

when the other wakes.
There is no direct corre-
spondence of their appe-
tités. One may be hungry
while the other is fast
asleep.

In their general appear-
ance there is nothing re-
pulsive. They have bright,
intelligent faces, not of the

cently one of them had a cold, while the other was
suffering from a bilious attack.

The Siamese twins Eng and Chang, who died in 1874,
within a few hours of each other, at the age of sixty
years, were very celebrated. They were far less co-
pletely united. A thick fleshy ligament connected the
lowerends of their breast bones. They were of a good
degree of intelligence, conversed with visitors, and
seelned reasonably well contented with theirlot. Had
the uniting ligament been purely muscular they could,
doubtless, have been cut apart, with survival of both

EXPERIMENTS IN PRESTIDIGITATION.

Spirit Slates.—Two ordinary wooden framed slates
are presented to the spectators, and examined in suec-
cession by them. A small piece of chalk is introduced
between the two slates, which are then united by a
rubber band and held aloft in the prestidigitator’s
right hand.

Then, in the general silence, is heard the scratching
of the chalk, which is writing between the two slates
the answer to a question asked by one of the specta-
tors—the name of a card thought of or ,the number of
spots obtained by throw-

T

peculiar cast common to
cripples. They are edu-
cated and write theirnames
as souvenirs for visitors,

They are able to stand, but have not yet succeeded
in walking, as each leg is governed by its own brain.
The want of correspondence has proved fatal to any
attempts in this direction. They can stand quietly, so
that it is not only a question of strength. At their
home they spend much of their timme on the floor, using
their inner arms for the most part, crawling and
tumbling about and thus getting a certain amount of
exercise. They can dress and undress themselves.

The one on the reader’s left as he faces the picture,
Giovanni, drinks beer in considerable quantities. The
other one Giacomo, not liking beer, drinks mineral
water in its place. Giovanniis quite fond of sketch-
ing and draws with some spirit. He rests the book or
paper on his knee. Sometimes his brother, who is
more of a talker and more volatile in disposition,
finding sowme fault with the drawing, will kick the
drawing off his knee. All this in good part, for they
live on excellent terms with each other, and seem un-
conscious of any misfortune in their condition.

They are disconnected as regards illness. Quite re-

THE TOCCI TWINS.

persons. The possibility of doing this was often dis
cussed in their life. But on post mortem examination
it was found that a process of peritoneum extended
from one abdowminal cavity to the other. But oneor
two cases are on record of the severing of such a liga-
ment at the time of birth, with survival of even a sin-
gle member of the pair. Before the Siamese twins, the
“ Hungarian sisters,” Helena and Judith (1701-1723),
obtained much celebrity. Their region of connection
was the sacrum. The South Carolina negresses, Millie
and Christine, exhibited under the misleading title of
the two-headed nightingale, were another interesting
example of twinning. They were also connected by the
lower parts of the back, including the sacrum and
probably lower lumbar region. They had four legs,
and were really not much more closely connected than
the Siamese twins. They enjoyed excellent health and
spirits and used to sing together. They progressed
by walkingeither on the rear pair of legs oronall
four, in which case they moved sidewise. Waltzing
was one of their accomplishments. Unquestionably
their intestines were united. While they possessed
common sensory nerve systewms as regards the legs,
both feeling a touch, the motor nerves were so distinet
that one could not move the limbs of the other. They
were born about 1851.

ing two dice. The rubber
band having been removed
and the slates separated,
one of them is seen to be
covered with writing.

This prodigy, which at
first sight seems to be so
mysterious, is very easily
realized.

The writing was done in
advance; but upon the
written side of the slate A
there had been placed a
thin sheet of black card-
board which hid the
characters written with
chalk. The two sidesof
this slate thus appeared
absolutely clean.

The slate B is first given
out for examination, and,
after it has been returned
to him, the operator says:
‘Do you want to examine
the other onealso?” And
then, without any haste,
he makes a pass analogous
to that employed in shuf-
fling cards. The slate A
being held by the thumb
and forefinger of the left
hand and the slate B be-
tween the foreand middle
finger of the right hand
(Fig. 1), the two hands are
brought together. But at
the moment at which the
slates are superposed, the
thumb and forefinger of
the right hand grasp the
slate A, while at the same
time thefore and middle fingerof the left hand take the
slate B. Then the two hands separate anew, and the
slate that has already been examined, instead of the
second one, is put into the hands of the spectator. This
shifting, done with deliberation, is entirely invisible.

During the second examination the slate A is laid
flat upon a table, the written face turned upward and
covered with black cardboard. The slate having been
sufficiently examined, and been returned to the opera-
tor, the latter lays it upon the first, and both are then
surrounded by the rubber band.

It is then that the operator holds up the slates with
the left hand, of which one sees but the thumb, while
upon the posterior face of the second slate the nail of
his middle finger makes a sound, resembling that pro-
duced by chalk when written with. When the opera-
tor judges that this little comedy has lasted quite long
enough, he lays the two slates horizontally upon his
table, taking care, this time, that the non-prepared
slate shall be beneath (Fig. 2). It is upon it that then
rests the black cardboard, and the other slate, on be-
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Figs, 1 and 2—SPIRIT SLATES,

Fig. 3.—PASSING A FINGER, ROD, AND EGG THROUGH A HAT.
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Fig. 4. THE ENDLESS PAPER RIBBON,
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ing raised, shows the characters that it bears, and that
are stated to have been written by an invisible spirit
that slipped in between the two slates.

Our readers will not ask us how we manage to
know in advance what should be written upon the
slate. 1t is useless to say that deceit is allowable in
prestidigitation ; loaded dice always turn up the same
number, and nothing is easier than to know the namne
of the card that a spectator will draw from a pack
composed of thirty-two similar cards, if one is not
skillful enough to cause him to take the forced card.

Tricks with a Hat.—Prestidigitators frequently bor-
row from their spectators a hat that serves them for
the performance of very neat tricks which are not
always easily explained. We shall describe some of
the most interesting of these.

The operator will begin by proving to you that the
felt of your hat is of bad quality, and, to this effect,

he will pierce it here and there, with his finger, his|

magic wand, an egg, and with a host of other ob-
jects.

This is all an illusion, the mystery of which is ex-
plained by Fig. 8. See the finger B. It is either of
wood or cardboard, and terminates

had time to fall to the floor, produce.a very pretty
effect (Fig. 4). The quantity of paper extracted from
the hat appears also in this way much greater than it
really is, audat length forms a pile of considerable
bulk.

This experiment may be completed in the following
wmanner : The operator, approaching his table, which,
upon a board suspended behind it, carries a firinly
bound pigeon, quickly seizes the poor animal in pass-
ing, and conceals it under the pile of paper, while
he puts the latter back into the hat, in order to see,
says he, whether all that has been taken out can be
made to enter anew.

Having thus introduced the pigeon or any other
object into the hat, the paper is taken out, and it is at
the moment that the hat is restored to its owner that
he pretends to discover that it still contains something.
—La Nature.
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THE GALAPAGAS TORTOISES.
If the visitor to the Central Park menagerie will pass
into the house behind the lion quarters, and walking
past the stalls where the graceful antelopes of South

<@

in a long slender needle. The pres-
tidigitator, who has concealed the
finger in his left hand, thrusts the
point into the top of the hat, whose
interior is turned toward the spec-
tators. Afterward, raising the right
hand, the forefinger of which he
points forward, he seems to be
about to pierce the top of the hat,
but, instead of finishing the mo-
tion began, he quickly seizes in the
interior, between the thumb and
forefinger, the point of the needle,
wiggles it around in all directions,
turns the hat over, and the card-
board finger, which moves, seems
to be the prestidigitator’s own fin-
ger. The same operation is per-
formed with the wooden half egg,
C and the rod A, which, like the
finger, appear to traverse the hat,
in the interior of which are hidden
the true rod and egg. We may
likewise solder a needle to a half of
a five franc piece, and thus vary the
objects employed for this recreation
to infinity.

In order to take from a hat a
large quantity of paper in ribbons,
and then doves, and even a duck
or a rabbit, there is no need of spe-
cial apparatus nor of a great amount
of dexterity, and still less of the re-
volving bobbin or of the mysteri-
ous machine whose existence is
generally believed in by the specta-
tors when they see the paper fall-
ing regularly from the hat, and
turning gracefully of itself as the
water from a new sort of fountain
would do.

Nor is there here any need of a
high hat ; a simple straw hat (or a
cap, at a pinch) will suffice. The
prestidigitator holds close pressed
to his breast and hidden under his
coat a roll of the blue paper pre-
pared for the printing apparatus of
the Morse telegraph, and which is
no tightly wound that it has the

name Galapagas alludes to them, which is seen more
clearly in the German translation, Sché¢ldkroleninsehn,
and in the French, Isles des Tortues, both designations
being literally the islands of the tortoises. Chas. Dar-
win has devoted a chapter in his ‘‘ Voyage of the
Beagle ” to a description of these curious reptiles, and
they have been made the subject of many sketches by
the chance tourists or wandering visitors of this remote
region. Dr. A. Gunther also prepared a masterly pa-
per on these animals for the Philosophical Transac-
tions, of England, and their discussion is a wide and
tempting field in the subject of animal distribution
and variation.

The Galapagas Islands are volcanic in their origin
and present desolate surfaces of scorie, rugged and
black surfaces of blistered and splintered lava. Here
these immmense tortoises were found by some of the
earliest navigators, and were long resorted to as food
by the buccaneers of the Spanish Main. Their flesh,
especially that upon the breast bone, as instanced by
Darwin, is very delicious, and as they retain their size
and sweetness after months of confinement, they
afforded a very convenient source of food for the pro-
visioning of ships which would

be for a long time away from
means of supply of fresh meat.
The great numbers of these rep-
tiles in the islands before they had
become reduced by men were sur-
prising. They had multiplied in
unchecked fecundity, and this,
combined with their length of life,
resulted in an enormous population.
In 1680 Dampier said of them:
*The land turtle are here so nu-
merous that five or six hundred
men might subsist on them alone
for several months without any
other sort of provision.” As early
as Admiral Porter’s visit to these
islands (1813) the difference between
the occupants of the different is-
lands had been noticed. Dr. Gun-
ther has separated the tortoises
from this group into five different
species, each restricted to its own
island, and assumes their derivation
from some typical ancestor whose
characters have gradually diverged
into these subordinate races by
reason of the varying features of
food and habits. Darwin hasgiven
some of the most interesting ob-
servations about these strange
creatures. They live by preference
on the higher and more moist por-
tions of the islands, though found
in the arid and lower coast country.
They are forced to travel consider-
able distances toward the center of
the islands to secure water, and in
this connection Darwin makes one
of the most suggestive and enter-
taining statements in his account
of his visit to the Galapagas Is-
lands.

Hesays (**Voyage of the Beagle”),
*‘The tortoise is very fond of water,
drinking large quantities, and wal-
lowing in the mud. The larger
islands alone possess springs, and
these are always situated toward
the central parts and at a consider-
able height. The tortoises, there-

aspect and consistence of a wooden
disk with a circular aperture in the
center. In turning around after

taking the hat, the opening of which rests against his’

breast, the operator deftly introduces into it the roll
of paper, which has the proper diameter to allow it to
enter by hard friction as far as to the top of the hat,
and stay where it is put even when the hat is turned
over.

Were it needed, the paper might be held by a proper
pressure of the left hand exerted from the exterior.
The 1introduction of the paper is effected in a fraction
of a second.

‘*“Your hat, my dear sir, was doubtless a little too
wide for your head, for I notice within it a band of
paper designed to diminish the internal diameter,” says
the prestidigitator, while, at the same time, he draws
from the hat the end that terminates the paper
in the center of the roll. Then he reverses the hat so
that the interior cannot be seen by the spectators.
The paper immediately begins to unwind of itself and
to fall very regularly and without intermission (Fig. 4,
to the right).

When the fall of the paper begins to slacken, that is,
in general, when no more than a third of the roll re-
mains, the prestidigitator turns the hat upside down,
and, with the right hand, pulls out and rapidly re-
volves in the air the paper ribbon, whose capricious
contours, succeeding one another before the first have

THE GALAPAGAS

TORTOISES.

Africa, the pretty gemsbok (Oryx gazella), are con-
fined, look over the last bin on the right hand side, he
will see a group of interesting objects—the Galapagas
tortoises. If the temperature, the character of the day,
and their own dispositions are in accord, he will find
them taking some interest in their surroundings, and
may be able to observe their stiff and strained atti-
tudes, their inane, staring eyes, their gaunt, wrinkled
necks, and the comical protrusion of their legs. But
if it is dark, or the surfeit of a late dinner has thrown
them into post-prandial reflections, he will observe
nothing but a bundle of dirty brown box-like humps,
which are marked on their outer surface by a series of
sculptured and raised ridges, while dimly seen within
the gaping edges of their front and back margins, the
folded limbs and withdrawn somnolent heads of their
inmates are provokingly descried, motionless and tor-
pid. These lumps of bone have, however, to the
naturalist a great interest. They have been brought
from that remarkable group of islands which lie sowme
seven hundred miles from the west coast of South
Amnerica, opposite Ecuador, beneath the equator, and
belong to a fauna which, from its remote and insular
position, has assumed an indigenous and unique
character. Indeed, the Galapagas Islands have re-
ceived their name from these large tortoises. The
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fore, which frequent the lower dis-

tricts, when thirsty are obliged to

travel from a long distance. Hence
broad and well beaten paths branch off in every direc-
tion from the wells down to the seacoast, and the
Spaniards, by following them up, first discovered the
watering places. When I landed at Chathawm Island,
I could not imagine what animal traveled so methodi-
cally along well chosen tracks. Near the springs it
was a curious spectacle to behold many .of these huge
creatures, one set traveling onward with outstretched
necks, and another set returning, after having drunk
their fill. When the tortoise arrives at the spring,
quite regardless of any spectator he buries his head in
the water above his eyes, and greedily swallows great
mouthfuls, at the rate of about ten in a minute. The
inhabitants say each animal stays three or four days
in the neighborhood of the water, and then returns
to the lower country; but they differed respecting the
frequency of these visits. The animal probably regu-
lates them according to.the nature of the food on which
it has lived. It is, however, certain that tortoises can
subsist even on those islands where there is no other
water than what falls during a few rainy days in the
year.” A most surprising peculiarity of this creature is
the retention of water iu its urinary bladder which
subserves the purposes of the animal, and can even be
imbibed by men, Darwin asserting that when the
bladder is full, the liquid is quite limpid and only
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slightly bitter. The Galapagas tortoise appears to be
quite deaf, and gives but few audible indications of
life. These are limited to the deep hiss it emits when
disturbed, as it withdraws its head within its hard in-
tegument, and the roar given by the male in the breed-
ing season. The female deposits its eggs in the sand
and covers them up, but in rocky places drops thewn
‘** indiscriminately in any hole.” The eggs are white
and spherical and are found 7 inches in circumference.

The young become the prey of the flesh-eating buz-
zards, while those who escapeand reach maturity die
from accidents, as a natural death from disease or age
seems almost unknown. They can be handled with
impunity, but from their enormous size they frequent-
ly require the united efforts of five or seven men to
lift them. Theyfeed upon cactus or the leaves of vari-
oustrees. They appear to be aboriginal inhabitants
of these islands, and, therefore, have an almost excit-
ing interest to naturalists; but they are also represen-
tatives of a wider distribution, for allied forms and
even fossil remains of congeric species are found in
Mauritius and its neighboring islands. They may be
remnants of a tribe which over a broad Pacitic conti-
nent has had an extreme easterly and westerly dis-

ly to have expert janitors and showmen for the valu-
able public property. It is expected, however, to give
certain drills—especially boat, torpedo, and gun drills
—as in a vessel of war.

The structure will, therefore, serve the double pur-
pose of housing the naval exhibit and illustrating the
manper in which the men of the United States navy
live. The dimensions of the structure will be those of
the actual battleship, to wit: Length, 348 feet, and
width amidships, 69 feet 3 inches. From the water
line to the top of the main deck, 12 feet, on top and
in the central position of which is a superstructure 8
feet high, with a hammock berthing resting on the
same, 7 feet high, and above these will be the bridge,
chart house, and the boats. At the forward end of the
superstructure there will be a cone-shaped tower,
called the military wast, near the top of which will be
placed two circular tops as receptacles for sharp-
shooters, and rapid-firing guns will be mounted in
each of these tops. The height from the water line
to the sumwmit of this military mast will be 76 feet,
and above it will be placed a flag staff for signaling ;
the staff will be 24 feet long. The battery, mounted,
will be four 13 inch breech-ioading rifle guns, eight 8

coated with cement. The ends are tobe shaped with
iron plates. On the inside of the walls, and over the
concrete on the berth deck, there will be a coating of
cement, thus making the structure fireproof and free
from moisture. Along the top and bottom, and taking
the shape of the superstructure, are heavy angle irons,
to which vertical T-irons are fastened, spaced about
4 feet apart, and braced diagonally. The walls, outside
and inside, are to have a thick coat of cement on metal
lathing, well secured to the vertical framing. The
main and superstructure decks will have a rise of 6
inches in 69 feet. The deck plank will be yellow pine 6
inches wide and 2 inches thick, the seams of which will
be caulked. The main deck beams will be steel,
T-bulb pattern, 7 feet by 5 feet, and 26 pounds per foot,
the ends turned down and fastened to bearing plates on
brick piers in the sides of the hull. Thesuperstructure
deck beamws will be steel, T-bulb, 7 pounds by 5 pounds
and 10 pounds per foot, the ends fastened tothe top
angles at the sides of the superstructure. Iron tube pil-
lars are to be used further tosupport the beams. Gutters
of galvanized iron are carried around the waterways,
rolling over and forming a bead finished on the out-
side, from which numerous conductors carry the water
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MODEL BATTLESHIP, WORLD'S COLUMBIAN EXPOSITION, CHICAGO, 1893.

persion, and now separated from their western allies
have, in conjunction with these latter, undergone va-
rietal changes which have become inherited, and
established separate generic groups. L. P. G.
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MODEL BATTLESHIP AT THE WORLD'S COLUMBIAN
EXPOSITION.

A model man-of-war is to be exhibited by the United
States government. This; to all appearance, will be a
faithful full-sized model of one of the new coast line
battleships designed by the Bureau of Construction
and Repair of the Navy Department, and now being
built at a cost of about $3,000,000 each, by Cramp &
Son, Philadelphia, and the Union Ironworks, San
Francisco. This imitation battleship of 1893 will be
erected on piling on the lake front in the northeast
corner of Jackson Park, at the pier which forms the
prolongation of Fifty-ninth Street. It will thus be sur-
rounded by water, and will have the appearance of
being moored to a wharf. The structure is to have
all the fittings that belong to the actual ship, such as
guns, turrets, torpedo tubes, torpedo nets and hooms
with boats, anchors, chain cables, davits, awnings,
deck fittings, etc., together with all the appliances for
working the same.  Officers, seamen, mechanics, and
marines will be detailed by the Navy Department dur-
ing the Exposition, and the discipline and mode of life
on board naval vessels will be completely shown. The
detail ¢ men will not, howaver, be so great as the
complement of the actual ship, the object being main-

inch breech-loading rifle guns, four 6 inch breech-
loading rifle guns, twenty 6-pounder rapid-firing guns,
six 1-pounder rapid-firing guns, two Gratling guns, and
six torpedo tubes or torpedo guns.

The 13 inch guns are to be placed at each end of the
superstructure, six feet above the main deck, mounted
in pairs within a circular turret that revolves within
redoubts 36 feet 7 inches in diameter; the redoubts
extend below throngh the main deck, and rest on the
berth deck. The 8 inch guns rest upon the super-
structure deck. and are also mounted in pairs within
turrets and redoubts, from which large circular am-
munition tubes pass down to the berth deck. The
6 inch guns'are on the main deck, within the super-
structure, and have ports cut through the sides of the
same, with automatic shutters. The 6-pounders are
placed along the sides, on top of the bridge and ham-
mock berthings. The 1-pounders are on the forward
and after ends of the berth deck, and in the ‘‘lower
top ” of the military mast. The Gatling guns are in
the ‘“upper top ” of the mast, and the torpedo tubes
are on the berth deck—two on each side amidships
and one at each end of the vessel, with ports cut
through the sides and ends for the torpedoes.

The structure will, as stated before, rest on piles as a
foundation. The berth der’- wiil be composed of thick
plank laid upon the foundation, on top of which there
is to be a substantial layver of brick concrete. The sides
of the hull are to be of brick, stepped to give contour,
over which there will be a filling of concrete, thickly
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that may fall on the deck down the scuppers close to
the water line. The turrets and redoubts for the 8
inch and 13 inch guns are to be made up of cement on

| metal lathing fastened to a wood framing, and are to

have all the appliances for operating them. A 13 inch
gun is 44 feet long, and weighs with its carriage 11514
tons. The transportation and placing of so much
weight upon a structure such as is described being
impracticable, the difficulty of showing what the real
battleship carries has been overcome by building the
gun of cement over a wooden tube, to be rifled, and
fitted with a breech plug complete, the finish of the
cement being such as to give it the appearance of an
actual gun.

The military mastand conningtower are to be framed
with gas tubing, to which will be secured a metallath-
ing, with a coat of cement on the outside. The tops of
the military masts are to be made of iron, securely
fastened to the framing of the wmast. The exterior of
the entire structure will be tinted in accordance with
the navy regulations, so as to give it the exact appear-
ance of a vessel of war.

Beneath the berth deck, and directly below the tur-
rets of the 13 inch guns, are to be the magazines, show-
ing the stowage, lighting, and flooding, according to
the navy regulations. The superstructure will show
the cabins, state rooms, lavatories, mess rooms, galley
and fittings, mess table for ecrew, lockers, berthings,
ete., also the methods in which officers and enlisted
men live, according to the rules of the navy.
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RECENTLY PATENTED INVENTIONS.
Agricultural.

PoraTo DIGGER. — John W. Cook,
Jefferson, Oregon. This is designed to be a simple,
easily worked and inexpensive machine, in which the
revolving hoe or digger is formed of a series of radial
scoops having cutting and lifting blades at their outer
ends and screening portions to the rear of the blades.
The digger is connected to the main axle to be re-
volved in a direction opposite to the movement of the
machine, to scoop forward and lift the dirt and potatoes
up over the digger axle, sifting out the dirt and dis-
charging the potatoes to the rear.

CULTIVATOR ATTACHMENT. — Charles
A. Armstrong, Pawnee Rock, Kansas. This is an im-
provement in removable fenders for the protection of
young plants while being cultivated, being designed to
prevent dirt from being thrown upon them by the
cultivator plows or teeth. The cover device or pro-
tector consists of two adjustable sections, arms pro-
jected from one end of the device and beams pivoted
to the arms, while removable clamps connect the beams
with the axle of the cultivator, and there is a connec-
tion between the device and the gangs of the cultiva-
tor. With this device the plows may be safely set
much closer to the rows than heretofore, and the
amount of earth delivered by the plows to the plants
may be regulated as desired.

CoRN PLANTER. — John B. Adams,
Jr., Malden, N. Y. Corn may be planted in hills by
this device, and fertilizer be also deposited in the hills
previous to dropping the corn, the mechanism regulat-
ing the supply of fertilizer and seed acting together.
Means are also provided whereby the fertilizer will be
partially covered before the seed is dropped in the
hill, the seed being also covered and the ground pressed
down upon it. A simple and effective check attach-
ment is connected with the implement, whereby it may
be converted into a check row planter, and it may be
used with a single set of boxes and drawn by a single
horse, or as a double machine,drawn by a team, and
operating on two hills at once.

CoRN CUTTING MACHINE. — Harry
Willits, New Boston, Ill. This invention relates to a
former patented invention of the same inventor for a
device for slicing corn ears into pieces, and provides
additional features to increase the cutting capacity and
general efficiency of the machine. An improved feed
throat and cutting device is provided, and a novel
gauge to regulate the length of corn ear subdivisions.
The cutter shaft of the machine is rotated by working
a treadle, the operator using both hauds to thrust corn
ears, piled on the table, down through the throats, and
the pieces sliding through a chute away from the cutter.

Mechanical Appliances,

MINERS’ AND BLASTERS' ToOOL. —
Richard A. McVitty, Snohomish, Washington. This is
a combination tool comprising all of the implements
necessary for use'in the treatment of fuses or for the
attachment of caps to fuses, or for 1nserting the capped
fuse in a cartridge. It consists of two pivoted spring
actuated members having cutters of different shapés
and sizes adjacent to their pivoted points, with recesses
in the inner faces of their head sections, one of the
recesses being provided with a removable blade, while
a link is adapted toclose the handle sections of the
members and serve as a suspension device. The tool is
designed to be very simple and durable, occupying but
a small space, and capable of being quickly and easily
manipulated.

RoLL FOR CUTTING METAL BLANKS.
—Cyrus A. Peterson, Stratton, Neb, This is a shear-
ing roll for cutting blanks for fence posts for wire or
board fences, and consists of a pair of metal rolls
having indented casts or cuts therein, the pattern for
the hlanks covering the entire periphery of the rolls,
and the patterns on the two rolls forming the cutting
or shearing edges, which operate to subdivide the whole
of the metal sheet into blanks with as little waste as
possible. At the ends of the blank patterns are short
cutting edges on the rolls to sever the blank strips
into individual blanks. The sheet metal 18 preferably
run through the rollers hot, and in the same heat uged
in rolling the sheet, to avoid the expense of reheating.

WIRE FEEDING DEVICE. — Joseph 8.
Blackburn, Salem, Ohio. This is a feed moreespecially
designed for use on nailing machines, and is designed
to be simple and durable in construction and very ef-
fective in operation. The improvement 18 mounted on
a plate, to which two vertical parallel leversare pivoted
at one end, the other ends of the levers being pivoted
to two horizontal parallel movable jaws, a spring acting
against the levers, while a piate serving to holding the
wire in place is pivoted to and connects the jaws.

Miscellaneous.

CLoTHES LINE SUPPORT.—Robert Mc-
Nab, Paterson, N. J. Combined with a horizontally
swinging support secured to the outside of a window
frame, is a main arm journaled on the support and
having teeth on one side, a pulley head provided with a
pawl sliding on the arm. The device is adapted to
hold oneend of a line when the opposite end is held on
suitable outdoor supports,and is designed to be quickly
adjusted to a desired position, so that the arm carrying
the main line roller may be made to align with any out-
door support, while the device automatically adjusts
itself to any decrease in the length of the line.

CLOTHES PIN. — Theodore Garrison,
Hazleton, Pa. This device consists of a single piece of
wire formed into a nearly rectangular frame having
clamping tongues integral with and bearing upon it,
and coiled spring suspending eyes, the device being
normally attached to the line, and cfasping and holding
the clothes, which are not clamped directly to the line.

CLOTHES DRIER. — John MecKinnon,
Moscow, Iduho. A reel is supported upona postin
such manner that a number of lines may be attached to
the reel arms, and the lines be readily brought within
easy reach to attach the clothes thereto, The drier will

Sceientific

American,

carry a large quantity of clothes in proportion to its
size, and when the reel is brought to a horizontal posi-
tion it turns easily, so that the clothes will be freely ex-
posed to the wind and sun to facilitate their drying
rapidly.

ADJUSTABLE POLE.—Stephen A. Bart-
lett, South Amboy, N. J. This invention provides an
improved construction of polesfor use as measuring
rods, clothes poles, etc., a sliding connection being pro-
vided for the members whereby the pole may be length-
ened or shortened as desired. An anti-friction roller is
mounted in one of the guides and a cam lever in the
other guide, to clamp the members together, the cam
bearing against a movable wear plate, while a rubber
block is pivoted to the inner face of one member to
contact with the opposite member under the pressure of
the cam lever.

CoFFIN LID AND HINGE.—William J.
Collinson, Hazleton, Pa. This invention provides a lid
and hinge enabling the lid to be easily raised or pushed
to one side, to lie flatwise on the coftin, the peculiar
formation of the hinge serving to hold the lid in place
as well as to operate as an ordinary hinge. The im-
provement 18 also adapted for use on any kind of are-
ceptacle.

CAR WHEEL CHILL. — Ferdinand E.
Canda, New York City. This is an improvement on a
former patented invention of the same inventor, by
means of which the chill is so constructed that each
segment of the chilling face will be supported at two
points instead of one, preventing it from warping or
twisting out of shape, so that the periphery of a wheel
formed on the chill will be truly circular. The chill
consists of a support formed of three or more parallel
rings, two series of webs projecting inwardly from the
rings toward the center of the chill, the webs of one
series alternating with those of the other series, one
series of webs being supported by one outer ring and
an inner ring, and the other series of webs being sup-
ported by the other outer ring and an inner ring, while
chilling faces are formed on the inner ends of the
webs, the chilling faces, the webs, and the rings being
formed integrally in a single casting.

TABLE LEAF SUPPORT. — Charles K.
Olson, Red Wing, Minn. Combined with a curved
and pivoted brace having a transverse recessin its outer
end is a bracket having a longitudinal slot to receive
the brace, while a bodily movable locking key having
headed ends fits loosely in the transverse slot of the
bracket above the brace, with other novel features, the
improvement being very simple in construction, and
forming a support for the drop leaves of tables which
is very easy of adjustment and holds the table leaf in
such a manner that it cannot possibly become loose by
accident, while it may be easily released so that the
leaf will drop when necessary.

Music LEAF TURNER. — Evander B.
Newcomb, Parsone, Kansas. This is a simple, dur-
able and ornamental device, which may be readily at-
tached to or detached from the music rack of an in-
strument, to facilitate turning over the leaves of the
music. Combined with arms adapted for engagement
with the leaves, and capable of lateral movement, is
an actuating mechanism having connected finger
blocks, the latter being adjustable to and from the
mechanism.

SAFETY ENVELOPE. — James Malone,
Louisville, Ky. This invention relates to envelopes
used for holding money bords, or other valuables, pro-
viding an envelope which, when sealed and folded,
cannot be opened by steaming, while the contents
cannot be reached by instruments inserted through the
joints or seams without obvious mutilation. The blank
is of novel form, and is designed to be so folded that
all the edges of the envelope are of double thickness
and all the corners of quadruple thickness, thereby
making a strongand cCarable as well as a safe envelope.

ARTIFICIAL FRUIT. — Caroline Hyde,
Stonington, Conn. The skin portion of the fruit to be
made, according to this invention, consists of silk or
othersuitable fabric, which will admit of being painted
to represent the fruit, and a straight piece is puckered
or ruffled along two edges, the ruffles on each edge
being united by a thread. One of these threads is then
drawn to close one ruffled edge, and the ends of the
cloth are united to form a bag, into which any suitable
abhsorbent and penetrable, referably flocculent, ma-
terial, is inserted as a filling, a wire thread or cord
being run up through the filling, and virtually forming
the stem of the fruit.

INVALID BEDSTEAD.—William Cough-
lin, New York City. The bottom of this bedstead is
made in two sections, of which one is fixed and the
other is hinged to the rails of the bedstead, to permit of
conveniently placing a patient in an inclined position
without touching him. The mattress and other parts
of the bed resting on the fixed and movable parts of the
bottom are sufficiently flexible to readily adapt them-
selves to different positions of the movable part.

THERAPEUTIC ELECTRIC BATTERY.—
John A. Crisp, Jefferson, Ohio. This is a simple bat.
tery which may be readily carried in the pocket or on
the body and quickly adjusted to give the desired cur-
rent. It consists of a series of cells of copper and
zinc plates with an interposed absorbent material, the
copper plates having projecting ears and the zinc plate
of one of the cells a socket, the ears projecting through
a waterproof pocket which receives the battery, while
conducting wires have fingers which engage the socket
and one of the ears.

VAPOR BATH APPLIANCE. — Clark
Cady, Waldron, Mich. This ie a rapid steam generator
adapted for use with an ordinary cooking stove, and
connected by tubing with a closed box in which a
vapor bath may be taken. The device is under the
control of the operator, who can regnlate the generat-
ing of the steam to suit himself, and provision is made
for cooling the steam if desired before passing it to the
bathing apparatus.

WASHING MACHINE. —Randison
Newell, Kenton, Tenn. This invention relates more
particularly to an improved machine which combines
features of those classes of machines known as * roller
and bed " and ** reciprocating rubber *’ machines, The

invention is designed to provide a machine of cheap
and simple construction, easy and convenient to oper-
ate, and thoroughly efficient in cleansing the clothes
rapidly without injuring them. The construction is
such that each article is cleansed in a separate water.

MEASURING TANK. — Charles W.
Proctor, Lake Forest, Ill. This device consists of a
revoluble tauk, to an inner wall of which 18 secured a
basin with which is connected a gauge glass, and from
which leads an outlet pipe. The tank 18 especially
adapted for holding oil and similar liquids in such a
manner that the contents cannot be easily spilled,
while the liquid may be quickly and accurately
measured, 8o that any desired quantity may be drawn
from the tank.

HoORSE CLEANER. — William W. Cole,
Eudora, Kansas. Thisis an implement to be used in
place of the usual curry comb. It consists of a frame
carrying wires under adjustable tension and provided
with a suitable handle by means of which the imple-
ment may be applied to a horse. In doing this the
handle is grasped by both hands, and the wires rubbed
along the skin in one or both directions,

FIGURE ToY. — George Y. 8. Wada,
San Francisco, Cal. This toy is so constructed that
two jointed figures, representing prize fighters, may be
caused, by the working of certain levers, to make the
movements of actual prizefighters engaged in a contest
with one another. Means are also provided whereby
one of the men represented as fighting may be forced
suddenly downward, as though he had been knocked
down by a blow from his opponent,

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

SCIENTIFIC AMERICAN
BUILDING EDITION.

DECEMBER NUMBER.—(No. 74.)
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1. Handsome plate in colors of a cottage erected on
Great Diamond Izland, near Portland, Maine, at
a cost of $800 complete. Floor plans and per-
spective elevation.

2. Plate in colors of a beautiful residence at Chester
Hill, Mount Vernon, N. Y., also a second view in
perspective, with floor plans, etc. Cost $8,500.

3. A comfortable cottage to cost $3,000. Plans and
perspective.

4. Design of an ornamental oriel or bay window from
a dwelling at Paris.

5. A colonial house erected on Chester Hill, Mount
Vernon, N. Y., at a cost of $8,000 complete.
Floor plans and perspective elevation.

6. Dwelling at Montclair, N. J. Cost $3,500 complete.
Floor plans and perspective.

7. An attractive cottage at Portchester, N. Y., esti-
mated cost $4,200. Perspective and plans.

8. Handsome residence at Bensonhurst, Long Island,
erected at a cost of $7,000 complete. Perspective
elevation and floor pians.

9. Sketch of a small cottage or lodge.

10. Block of seven dwellings recently erected at Brook-
line, Mass., at a cost of $150,000 for the entire
block. Messrs. Fehmer & Page, architects,
Boston, Mass. Floor plans and perspective.

11. A kandsome house for $7,500 erected at Montclair,
N.J. The design is a unique model of coziness.
Floor plans and perspective,

12. Triumphal arch, Timegad, Algeria, from a drawing
by Mr. Alexander Graham, F.S.A.

13. Restoration of triumphal arch, Timegad, Algeria,
from a drawing by Mr. Alexander Graham, F.
S.A.

14. A modern dwelling of attractive design erected on
Grand Avenue, at Asbury Park, N. J. Cost
$4,500 complete. Floor plans and perspective
elevation.

15. A Queen Anne cottage recentlyerected at Larch-
mont Manor, New York. Cost $3,700 complete.
Frank E. Wallis, architect, New York. Plans
and perspective,

16. Engraving of the new Wesleyan chapel, Sunday
school and lecture rooms, at West Kirby, Eng-
land.

17. View of the Kentucky National Bank Building,
Louisville, Ky.

18. Miscellaneous contents: The education of custom-
ere.—Non-porous walls.—The SCIENTIFIC AMERI-
CAN a help to builders.—Architects’ difficulties.-—
Roof drenchers.—How to catch contracts.—Cy-
pre-s timber and its uses.—Improve your prop-
erty.—Some of the merits. — Boschin.—Water
pipes of alder.—Iron levels with double plumb,
illustrated.—The largest plank in the world.—A
steel ribbon for hanging windows or heavy
doors, illustrated. — Marston’s hand and foot
power machinery, illustrated.—The Fuller &
Warren Co., heaters, illustrated.—Stamped steel
ceilings, illustrated. — Apn improved window
frame, illustrated.
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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 oflice as early as
Thursday morning to appearin the following week’s issue.

For Sale—One 22 x 22'/ x 5" Putnam and one 22'' x 22'' x
4/ Powell planer. Both in first class order. Price very
low. W. P. Davis, Rochester, N Y.

Acme engine, 1to 5 H. P. Seeadv.next issue,

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Steam Hammers, ImprovedHydraulic Jacks, and Tube
Expanders. R.Dudgeon, 24 Columbia St., New York.

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

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

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

For Sale—A vacuum pan, a digester or converter, a
still. All copper. Apply to J. Edw. Crusel, New Orleans,
La.

Cast iron calender rollers, twelve inches, three feet
long. Cheap. Wm. H. Bowden, 155 West 29th, N. Y.

Scale removed and prevented in boilers; for each 50
horse, 10 cents a week. Pittsburgh (Pa.) Boiler Scale
Resolvent Co.

Good paying, well established machine business for
sale, with tools and fixtures. Address *‘ Machinery
care Scientific American.

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.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.8. & G. F. Simpson, 26t036 Rodney St., Brooklyn, N. Y.

Brown & Sharpe Mfg. Co., Providence, R. I., announce
that the prices of their swivel vises for use on milling
and planing machines have been reduced. Price of the
No. 2 vise is $24.00. Price of the No. 3 vise is $30.00. For-
mer prices, $31.00 and $38.00.

For Sale—Two 250 16-light, 110volts incandescent dyna-
mos, compound wound. Three 250 16-light, 110 volts in-
candescent dynamos, shunt wound. These machinesare
new, and were taken in payment of a judgment. Guaran-
teed to be first class. Price 3425 each. f. o. b. Baltimore

Address A., care Scientific American, New York.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and page or number of question.

Inquiries not answered in reasonable time should
be repeated; correspondents will bear in mind that
some answers require not a little research. and,
though we endeavor to reply to-all either by letter
or in this department, each must tale 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.

(8706) M. S.says: I am running a saw
mill and am greatly troubled by my mill roof
catching fire from sparks. Can you tell me if there is
any paint or composition that will render it fireproof
(against sparks), and if so, how to make it, and how to
applyit? A. A wash for your roof that is fairly fire-
proof may be made of Portland cement, borax, and
sal ammoniac. In each pail of water dissolve ¥4 pound
borax and 34 pound of sal ammoniac. Then add cement
enough to make the water creamy, so that it will spread
with a whitewash brueh., Slush the roof with the wash,
sothat every crevice where sparks may lodge may have
a coating of the cement.

(8707) M. B. asks: What is the differ-
ence inthe power required to move a load mounted on
wheels 4 feet in diameter, and the same load on wheels
2 feet in diameter? Which will move the easier, and
why, on iron rails ? A. The larger wheels will move
slightly the easiest, from the increased leverage between
the radius of the wheel and the radius of the axle.

(8708) P. Y. C. asks: Why does the
moon appear to be convex, thatis, after leaving full ap-
pear to have one side cut off, and as the line nears the
center it becomes straight, when itagain assumes a
curved line, this time concave? Why does it not re-
main convex until new moon azain ? A. The phases of
the moon are the same between the new moon and the
full moon asthey are between the full moon and new
moon, only that they arereversed in position. This you
can readily illustrate and prove by holding a white ball
at arm’s length and watch the phases as you turn round
at a short distance from a strong light.

38709) A. T. C. asks: Will you please
give me a composition that will cause small stones,etc.,
to adhere, for about two months at least, to a wooden
surface, and be able to stand some friction ¢ A. There
are several cements. Plaster of Paris makes a quick
setting cement for stoues. Easily applied. Asphalt is
much used, but requires to be applied hot. Portiand
cement is also good, but does not set as quickly as plas-
ter of Paris.

(8710) G. M. G. says: Will you give me
a formula of paint for a tank (both wood and metallic)
that will be durable and one that will not injure the
water for house use? Also does galvanizing iron tank
injure water for domestic use ? A. Oxide of iron paint
mixed with boiled linseed oil is the only suitable paint
for water tanks, wood or iron. For iron tanks there
should be not less than two coats, the first well dried
before the second is put on. Ure no turpentine. For
woodentanks a coat of boiled oil should be put on be-
fore the paint, and well dried. Water standing in gal-
vanized iron tanks becomes impregnated with and
tastes of the zinc. Such tanks should be painted with

the oxide of iron paint.



378

Srientific

Aumerican.

[DECEMBER 12, 1891.

(8711) H. L. says: I have an assorted
lot of watch hair springs, that I have wrapped in
paraffined paper, put that in a tin box (small) and that
again in an impervious box. Still they have a tendency
to rust. Is there anything in the paper (paraffine)? and
could you give me a better way to keep them? A. If
the paper is white, it may have been from stock bleach-
ed with acids or chlorine. Use tissue paper slightly
moistened with watch oil, and put a small piece of
quicklime in the box.

(3712) B. W. H writes: 1. I would
tike toask in regard to 3577: What is theacid of cider
other than acetic. Is it phosphoric or malic, as some old
books give? A. Malic and phosphoric acid are both
present in cider. Thelatter is probably combined with
some base. 2. As to 3483, 3484, is there any direct con-
nection between the velocity of electricity and con-
ductivity? A. There is no direct relation. It is prob-
able that when an electric current is started, a portion of
its energy is transmitted with the speed of light, but
it may take many minutes for the entire current
strength to be felt at the end of a long line of high
capacity. 8. Several years ago the SCIENTIFIC AMERI-
CAN gave some elahorate details of bicycles (veloci-
pedes). Have there been any recent articles on the
modern machines? A. We refer you to our SUPPLE-
MENT, Nos. 691, 743 ; also, SCIENTIFIC AMERICAN, No.
18, vol. 64. 4. Is the difficulty of soldering aluminum
with the solder or the flux? A. It is probably with
the flux, although the actions are so interdependent
that it can only be attributed to both. 5. What is the
lowest temperature at which a “ real *’ enamel will set,
and composition of same? A. A mixture of 12 parts
white fluorspar, 12 parts of unburned gypsum, and
1 part of borax gives a fusible enamel. There are
many other formulas. The temperature you ask for
cannot well be given, as it is rather indefinite.

3713) A. B. C. asks: What are the
proper ingredients required in mixing concrete to be
ueeil in building a small solid concrete house? Will
ordinary stone lime be good enough to make the walls so
that they will never crumble ? Stone lime and lake shore
gravel are both cheap here. Kindly give full directions
for mixing so as to insure success. A. You cannot
use lime to make concrete suitable for house walls or
foundations with beach sand or gravel. Use hydraulic
cement. See SCIENTIFIC AMERICAN SUPPLEMENT, No.
285, ** How to Build Concrete Walls,” and No. 119, il-
lustrating a concrete dwelling.

(3714) D. W. B. asks for the rule for
finding the horse power of any steam engine, whether
marine or stationary, and whether single acting, com-
pound or triple expansion. A. The rules for com-
puting the horse power of all kinds of engines will
occupy more space and illustration than can be given
in notes and queries. We refer you to the ‘* Practical
Engineers’ Hand Book,” by Hutton, $7, or ‘‘ Roper’s
Engineers’ Handy Book,” $3.50.

(8715) E. B. S. asks what creameries
or butter or cheese factories use to keep the odor and
the taste of the wood from impregnating the butter or
cheese. It occurs to me that a coating of tasteless
paraffine wax would be a valuable aid in a case of this
kind. A. Butter tubs are only washed with salt water
and cheese boxes have no preparation. Should judge
your suggestion a good one.

(3716) C. W. P. asks how to make a
cement that will stand kerosene oil, and not leak or
sweat through. A. Cement particularly adapted for
attaching the brasswork to petroleum lamps is made
Puscher, by boiling 3 parts resin with 1 part of caustic
soda and 5 parts of water. The composition 18 then
mixed with half its weight of plaster of Paris, and sets
firmly in half to three-quarters of an hour. It isof great
adhesive power, and not permeable to petroleum, a low
conductor of heat, and but superficially attacked by
hot water. Zinc white, white lead, or precipitated
chalk may be substituted for plaster, but hardens
more slowly.

8717) 8. R. 8. asks if there is a mix-
ture or composition that can be used on very fine cut
crystals to give them the true luster, fire and sparkle of
the real diamond. If it is a chemical liquid or com-
pound, and how to apply, 8o as to give a lasting effect.
Also what the composition is of the paste (so called) used
to back cheap stones by the jewelry trade. A. There
is no mixture or composition that can be applied to
crystal of glass of any kind to impart to it the true
luster or fire of the real diamond. It is said that
some parties pretend to apply to glass a solution of
diamond. In the first place it is impossible to dis-
solve the diamond to make a solution, hence it can-
not be applied. In the second place many of these
stones were not cut out of quartz crystals, but were
common French paste, in other words lead glass, which
may show some of the fire of the diamond, but has no
durability, owing to its hardness not being greater than
that of ordinary glass. There is no composition or paste
that is called paste that is used to back cheap stones.
The stones themselves are called paste. Pastes are
frequently backed by means of small metallic caps con-
taining mercury or they are coated with mercury
amalgam, 80 as to impart to them a mirror like reflec-
tion.

3718) J. A. S. asks: Will metallic zine

precipitate metallic iron in a solution of chloride and in
a solution of protochloride of iron? A. It will not.

3719) J. E. asks how to dissolve
celluloid into a liquid? A. Amyl acetate is a well
known solvent. A mixture of alcohol and ether, and
many other substances, may also be used.

(3720) S. G. H. writes: A, B and C
draw lots to see which shall do a certain piece of work.
A and B draw first. A wins and retires, leaving B to
draw with C, who loses and does the work. What was
the chance of each in such a scheme? Is the following
problem similar to above: A, B and C have equal claim
to a prize. A saystoB, you and I will draw lots and
the winner shall draw lots with C for the prize. The
answer as given for thisis A ¥4, B % and C14. A. In
the first case, in the actual drawing, B has twice the
chance that A has, as he draws twice against a sin-
gle competitor. The answer might be put: A=}g, C

=1, B=1. Originally the chances of A and B are even
and each has one-half the chance of doing the work
that C has, This would give A=1, B=1, C=2. This
answer corresponds with that of the second problem.
They are really identical.

(3721) W. E. asks the meaning of the
initials J. B. L. on the face of each twenty dollar gold
coin. A. The small letters seen sometimes on coins
are often. the initials of the die cutter. Thus on the
silver dollar a very minate M isto be seen on the base
of the neck, which indicates * Morgan.”” The initials
J. B. L. which you speak of are undoubtedly those of
J. B. Longacre, who some years ago was United States
mint engraver attached to the Philadelphia mint.
Sometimes tae small letters denote the mint at which
the coin was struck.

(3722) T. A. A. asks how many (or
about) cubic feet of gas it will require tolift one hun-
dred pounds, and whether hot air has the same buoy-
ancy as gas. A. Pure hydrogen gas will lift about 70 lb.
to 1,000 cubic feet, or 100 Ib. to 1,429 cubic feet; street
gas will lift about half as much. Hot air as used in
balloons has less lifting power on the average.

3723) C. M. 8. asks: 1. Will you please
tell me how the torpedoes used by children on the
Fourth of July are maie—what the chemicals are, etc.?
A. They consist of a minute quantity of fulminate of
mercury mixed with gravel and twisted up in thin
paper. 2. Will you please tell me of some book like a
dictionary, that tells how the different chemicals are
made? A. We can only refer you to general chemistries,
such as Fowne’s or Roscoe’s chemistry. All such we
can supply by mail.

(3724) J. B. T. writes : Having been a
soldier for twelve years and over, I have tried to dis-
cover some preparation that would give leather a black,
shiny gloss or varnish, something that would last for
a while without requiring continual working. Can you
give areceipt for it? A. The only effectual way is to
regularly japan the leather, making what is known as
patent leather. A solution of shellac in ammonia is
sometimes used for leather. This might be mixed with
a good black pigment. Long standing is required to
effect the rolution.

38725) B. W. J. asks: 1. How can a
watch be demagnetized by means of a dynamo? A.
A watch can be demagnetized by tying it to a string,
twisting the string, allowing the watch to be whirled by
means of the string as it is moved forward toward the
polesof the fleld magnet, and then withdrawn. 2. Could
a Rhumkorf coil be made to run incandescent lights?
Please give directions for one that would run ahout 3
sixteen candle power lamps. Could you attach it to an
incandescent circuit ? To settle a discussion, would one
thus connected require as much current (by meter) to
runthree lamps as the lamps would if connected direct ?
A. Incandescent lamps cannot be operated by means of
the Rhumkorf coil. Thecoil can be operated by con-
nection with an incandescent circuit. As the lamp can-
not be run in this way, the latter part of this question
does not admit of an answer. 3. What would you ad-
vise a young man to study for, either electrical or me-
chanical engineer ? A. A knowledge of either electri-
cal or mechanical engineering should be acquired by a
course in some school of good standing. If you mean
to ask which of the two professions is preferable, we
would reply, choose the one most in accord with your
natural inclinations,

(3726) C. J. R. asks: 1. How many
candle power of incandescent light would it take to
light a room 8 feet long, 8 feet wide and 6 feet high?
A: A 10 candle power lamp would answer for aroom
of the size mentioned. 2. How many cells of battery
would it take to run that number of candle power
lamp ? A. It will require about six cells of large Bunsen
battery to run such a lamp. & How often would it be
necessary to refill the cells, providing I use the light an
average of three hours a day ? A. The Bunsen battery
requires renewal once a week. 4. What substances
shall I use to make the solution for the cells ? A. Use a
bichromate solution. Consult any work on batteries,
or SUPPLEMENT, Nos. 157, 158, 159, and 792 forinforma-
tion on batteries. 5. What is the best kind of wire to
use between the batteries and the lamps? A. No. 18
office wire will answer for the leads.

(83727 G. S. P.—Harness polish is made
by breaking 4 ounces of glue in pieces and pouring
over it 1 pint of vinegar. This is allowed to remain
until perfectly soft, then make another solution of 2
ounces of gum arabic and half a pint of black ink. To
mix add another half pint of vinegar to the glue solu-
tion over a moderate fire, but do not let it boil. When
it is dissolved add the gum solution, keep at a tempera-
ture of 180° Fah., and further add 2 drachms of isinglass
in a little water, then remove from the fire and draw off
for use. It is to be applied by a sponge, and a very thin
coat given, allowing to dry quick, which gives a bet=
ter polish.

(3728) W. H. R. asks: 1. Will an alter-
nating current do as well as a continuons current for
lighting incandescentlamps? And what is the differ-
ence, if any ¥ A. The alternating current is extensively
used for incandescent lighting. 2. Which is the more
saving in carbons in the arc lamp, the alternating or
continuouscurrent ? A. There is practically no differ-
ence. 3. What ie the principle of the multiphase dy-
namo, or generator, used at Lauffen, which sends the
current to Frankfort? And also the multiphase or
rotary current motor? A. These are described in Sur-
PLEMENT, No, 825.

8729) W. G. says: 1. Can you tell me
how to make a paint for barrel heads,bright and glassy ?
A. Mix the colors with quick drying varnish. 2. CanI
make a mould of a china ornament. to cast from again,
and how and of what material ? A. You can mould the
ornament in fine loam, such as used by brass founders;
or if you want to make a pattern from the orcament,
oil it and make a mould of plaster of Paris, in which
you can cast a pattern with type metal. 8. Receipt for
good heavy whitewash. A. For a brilliant whitewash.
To a half bushel of best lime slaked in hot water, add
8 quarts of salt dissolved in hot water, 214 pounds
ground rice boiled to & thin paste,stirred in boiling hot,

also 1 pound clean glue dissolved in hot water, and 14
ponnd fine whiting, with hot water enough to make the
whitewash spread properly with a brush. Letit lie for
a day or two and then apply hot.

(3780) J. J. M. asks: What hydrometer
isthebest to test silver sclution with and what is the
standard on same ? Also a receipt of a good tin oxi-
dizer, also a receipt of a nickel oxidizer? A. Baume’s
hydrometer is the best. Silver solutions vary by the
use of the bath. You will have to gange the condition
of the bath by trial. Tin and nickel do not make oxi-
dizing surfaces. To oxidize they must have a thinde-
posit of silver and the silver must be oxidized by sul-
phide of sodium bath.

3731) J. T. N. asks: Can a force pump
be placed at my house, 88 yards from and 22 feet above
the level of my spring, connected with spring by a pipe
and draw water from it? I am afraid my spring is
not strong enough for a ram, and see no other way to
get the water, Can you advise me ? A. You can pull
the water the distance and height named, if you cut a
ditch a few fect deep into a recess in the ground at the
pump, 8o as to use a subchamber pump, and lessen
the height of lift say to 17 or 18 feet, you will have
little or no trouble in keeping the pump charged.
Suction pipe should be perfectly tight, with a foot valve
at the spring.

3732) T. A. B. asks: What material
can be applied to cement floors now laid to make them
absolutely waterproof and proof againstsewer aud other
gases working through them, and not act injuriously on
the cement? What material can be mixed with ce-
ment, or other material, to accomplish same result in
laying new floors? Material must be capable of with-
standing as much wear as ordinary cement floor and
be comparatively inexpensive. A. There is nothing
cheaper or better than coal tar applied to the cement
floor to make it water and gas proof. Make the coal
tar thin with turpentine, o that it will not only strike
into the cement, but may be easily brushed on with a
large brush (whitewash brush). Apply 2 or 3 coats, let-
tingeach dry before the next coat is applied. We re-
commend the same for new floors to be made of Port-
land cement. When worn a fresh coat can be put on.

(3733) E. B. U.says: A few days ago we
accidentally overturned a kerosene oil lamp on a figured
Brussels carpet. Can you tell me through your query
column in the SCIENTIFIC AMERICAN of any receipt
which will take out, if not all of it, atleast some of the
kerosene, and not tak~ out the colors in the carpet? I
find that your receipts in that column are very useful,
and have a note book into which I copy most of them.
A. Expose the carpet to heat. For example, hang the
carpet before a grate fire, as close as possible without
burning, until the oil is evaporated. This is ab effectual
method.

(3734) 8. M. writes: Do you know of
substance which will make silicate of soda insoluble in
water? I wish to use a water solution of silicate of soda
with asbestos, the former to be the binder, but after
drying and pressing the mixture, water will again act on
the silicate of soda. A. You cannot make it completely
insoluble. By baking you can make it less soluble thar
it normally would be, but complete insolubility cannot
be imparted to it.

(3735) A. A. U. writes: My house has
been recently shingled with (white) cedar shingles, and
the cistern water is about the color of good coffee. It
is very disagreeable to use and is coloring the clothes.
Is there anything I can put in to take out the color ?
We have had a big rain and have a winter’ssupply. A.
Nothing can be done. After a time the shingles will
cease coloring the water. Empty the cistern and the
next supply will not be so bad. It will not be clear for
several months.

(3736) W. A. H. asks for a formula for
making an explosive that is mild in power and loud in
report when not confined. Wish to use same on light
tapers, cigar lighters. A. Fulminate of silver explodes
by heat, it can be used on trick matches, but it is very
dangerous and is exceedingly powerful. Iodide of ni-
trogen answers your description better, but is almost
spontaneously explosive, The combination you ask for
is unattainable.

@3737) J. W. A. asks: Can water be
heated above 212° Fah.? A. Water cannot be heated
above 212° Fah. in an open vessel, but in a closed steam
boiler the water may baheated much higher. For ex-
ample, in a locomotive boiler at 150 pounds pressure the
water has a temperature of about 363° Fah.

3138 G. W. T., Jr.,says: I am con-
structing a gas generator on a small scale and intend to
use a dentist’s gas blow pipe. Will you oblige me by
answering or giving me any information in regard to
the following: 1. Can gasoline gas generated by forcing
air throagh the liquid and pumped into a gasometer be
used the same as artificial gas used in cities (coal gas)?
2. Has it the same degree of heat ? If not, can it be
used successfully with a blow pipe to solder 20 carat
gold ? 3. Would heating the gasoline by setting itin
hot water aid its combustibility ? 4. Will gasoline gas
remain unchanged for an indefinite time, if kept in a
gasometer surrounded by water ? A. Gasoline vapor
and air should not be stored in a tank. There
are possibilities of disastrous explosion. By passing
air from holder through a small vaporizing pan with a
large evaporating surface, so that there will bz an ex-
cess of gasoline vapor, there will be less danger, as this
method is used for lighting. A saturated vapor will
operate with ablow pipe for the purpose desired, but
will be more smoky and give more trouble than an oil
lamp. Hot water will facilitate evaporation, but the
excess will condense in the cold pipes and cause
trouble. Forordinary dental purposes there is nothing
better or safer than an alcohol lamp and blow pipe
where there is no gas.

(3739) D. E. S.says: 1. On page 119 of
SCIENTIFIC AMERICAN of February 21, 1891, it speaks
in an article of a Serpollet generator. Please explain
them and the principle involved. Are any made in
this country and where? A. The Serpolletgenerator is
an iron pipe flattened and coiled. The water is in-
Jjected inte the coil only as fast as wanted for steam.
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The walls of the coil are so close that the water does 1ot
enter into the spheroidal state. They are-described and
illustrated in our SUPPLEMENT, Nos. 732, 746, and 751.
They are made in France. 2. What is a naphtha en-
gine and how does it differ from a gas or gasoline en-
gine? A. A naphtha engine uses vaporized naphtha
instead of steam, which is condensed by exhausting into
a surface condenser and returned to the boiler. 3. How
is the steam condensed in a condensing engine ? A. In
a condensing engine the steam is exhausted into a con-
denser or chamber, meeting a jet of cold water, the
water and air being pumped out. 4. Has either a gas,
naphtha, or steam engine been described with a view
of amateurs building them ? A. We can mail “*Model
Engine Making,” by Pocock, $1, and ‘* Gas Engines,"”
by Clark, $2.50. 5. Could double the amount of power
be got out of a given amount of steam by having two
pistons in acylinder, one at each end ? What would be
the result of such an arrangement on a gas engine? A.
You cannot add to the power of a giver: amount of steam
or gas by using double pistons.

(3740) A. R. L. asks: 1. I have precipi-
tated the gold from several toning solutions with FeSO,
and afterward dissolved with nitro-muriatic acid. Im-
mediately upon adding some of the solution after being
evaporated and redissolved, a yellow precipitate was
formed and the prints would not tone. The baths used
contained some sodium salts. A. The trouble was pro-
bably in the evaporating. Evaporation to dryness
partly decomposes gold chloride. Evaporate repeat-
edly with successive additions of water, to sirupy con-
sistency only and on a water bath, not directly over the
flame. The object of this treatment is to expel all acid.
2. Would also like to know of an easy way in which the
skin and flesh can be removed from a cat's head, to ob-
tain a good skull. A. The approved method is by soak-
ing for several weeks in waler, washing in warm water
until perfectly clean and bleaching in chloride of lime
water. One teaspoonful of the salt to a pail is enough.
This is slow and very disagreeable. You may instcad
boil the head until the flesh all comes away; after dry-
ing, soak in weak lye, wash, and bleach with chloride
of lime water. The time of boiling and of bleaching
depends on the specimen. Use judgment.

(83741) I. F. C. says: This town has
waterworks. I do not know what style to call them,
ouly, the water is forced direct from a large spring at
lowest part of city. There is no water tower, standpipe
vor anything of that kind. There is a reservoir used in
case of fires, Now, here is the trouble: When pressure
is applied on the pumping apparatus, above what is
usual, there is a great knocking and pounding of pipes
in dwellings and business houses, at every revolution of
the pumping machinery, which is very annoying, and [
wish to know if there is not some way of stopping the
nnisance. All you can get out of our city authorities
is, *“It’s air in the pipes.” If that be the case, cannot it
be remedied, and is it not ignorance on the part of the
engineer or water works management? A. We should
judge that there is want of air in the right place. With
proper air chambers at the pumps, on both suction and
force pipes and small air chambers at the ends of the
pipes and above the bibbs in buildings, there should be
no noise at any time. If thereare invert siphons in the
maing, there should be taps to draw off air at such
places.

(3742) E. B.—To reduce over-dense ne-
gatives make a solution of hyposulphite of soda, 10
grains to the ounce of water, and dissolve therein from
10 to 30 grains of ferridcyanide of potassium. TUse at

once, as the solution deteriorates rapidly. Retouching
varnish is made as follows :
Alcohol.............. e aeiaeaeas 300 parts.
Sandarac.......o.eeeienn P I
Camphor...o.iven vevennene ennns PP I
Castor oil........... v eeees 10
Venetian turpentine.................. 5 v

(3743) J. H. S. asks how to dye or stain
bone and horn black. A. Apply asolutidu of nitrate of
gilver and expose tothesun. The solution 18 applied
several times to the article to be stained, but it is
necessary the first coat should be dry before another
is applied.

(3744) R. J. G.—Diamond ink is made
by mixing with hydrofluoric acid enough barium sul-
phate to give it consistency, so that it will not sprend,
and show well on the glass. Ammonium fluoride may
also be added. After the writing has stood some time
it is washed or dusted off, and the etching appears. The
materials are easily obtained of any dealer in chemi-
cals. Hydrofluoric acid is poisonous and the fumes
should be avoided. It should bekept in alead or gutta
percha bottle.

(3745) A. B. asks: 1. What is meant by
equivalent focus and back focus? A. Equivalent
focus is the focus due to the distance of the object fo-
calized, and usually calied the conjugate focus. The
back focus is only another name for the conjugate
focus, all being beyond the principal or focus for par-

allef rays. 2. Give formula for good toning solution.

A. Chloride of gold......... [ 2 &
Acetate of soda........... teesse seeaes .80 *
Water... ...coeee.en [ ceesens 8 oz.

3. What is the use of French azotate ? A. It takes the
place of acetate of soda in the toning bath. 4. In what
number of SUPPLEMENT or regular edition will I find
best directions for making camera for 2L4x2% inch
plates? A. For illustrated description of camera bellows,
see SCIENTIFIC AMERICAN SUPPLEMENT, No. 625, also
SCIENTIFIC AMERICAN of October 13, 1888, page 231. 5.

S
What is size in fraction of inch of 3—stop? A. The
2

gize of the stop is the focus in inches divided by 32; for

instance, if the focus is 8 inches, then — i8 0°25, or a
32

3§ inch stop.

(3746) Enquirer asks : If galvanized iron
roofs are suitable fora foundry, aresuch roofs liable to
oxidize from condensation, coming from the heated
gases and steam in the foundry? A. Iron roofs are in
use for foundries. If well painted on the under side,
they do not oxidize more than for other buildings. Gal-
vanized sheet iron is largely used for covering. It wears
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well, but as the fault of condensing steam or moisture
on the under side in cold weather and interferes with the
moulding and pouring by dropping water where it is not
wanted. We recommend slate on iron frames as best
and safest.

Replies to Engquiries.

The following replies relate to enquiries recently pub-
lished in SCIENTIFIC AMERICAN, and to the number
therein given :

(8627) A. T. writes in answer to H. D. G.
T use 11 cells Julien 5 § type storage and charge with
44 cels gravity, all in series. Have four 16 candle
power and three 12 candle power 20 volt Edison lamps.
Conductors No. 10 and 12 B.and S. gauge wire. Have
not been very successful, owing to great consumption
of bluestone and large deposit on zincs. I tried the
forms of gravity now sold with porous cups and found
them a great improvement, but charging current is so
low,conid only burn one 16 candle power lamp for three
or four hours, or say 18 to %) hour charging. [The de-
posit of copper on the zincs, if occurring while charg-
ing, is due to insufficient current. If you had 52 gravity
cells in two parallel series, the result would be much
better, as nearly twice the current wouid pass. This is
on the assumption that the deposition of copper occurs
during the charging. If, however, your battery stands
long on open circuit, the trouble will inevitably occur.
Only plan would be to bave some arrangement for
drawing off the upper two inches of solutio from the
cells when not charging. Forty-four gravity cells on
11 storage cells gives an unnecessarily high voltage. To
use that number, place 8 cells in series and place the
other 36 in 2 in parallel and 18 in series.—Ep.]
o

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 on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
w4y, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

December 1, 1891.

AND EACH BEARING THAT DATE.

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

Alloy, A. W. Cadm. 464,147
Alloys, making, 8. Smgley 464, 1395
Andiron, J. H. & J, A. 464,431
Animal trap, Murphy & Ienno 464, 479

‘Armature for dynamos and elec

Da 464,216
Ash pan and boiler cleaner, Brennan & Pitch 6

464,272
464,267

Autogra Fhic registering apparatus, J. E. Peirce
Automaton, A. M. Pierce..........cccivvveeirnnnnnnnn 464,268
Axle boxe%vdust guard for car, J. Petithomme .. 464,107
Axle, car S. Kisinger. . 464,028
Badge, L S 464,365
Bar, See Sickle bar.

Basin or like structure, wash, T. Kennedy.. . 464,327
Battery. See Open circuit battery

Beam coping die, J LODE. .. .iiieaienaaanannas 464,130

i

Bearlngg r rollers, rotary,
Bed, chair, G. Goldschmidt
Bed folding, J. G. Peace.
Bed invalid, Kaiser & Wilkinson. .
Bedstead, folding, D, M. Stevenson. .
Beehives, super or,W "A. Hawthorne. .

. 464,201
.. 464,158
. 464,387
.. 464,158
.. 464,047
. 360

3

Beer, apparatus for distributing, J. Hartin .. 464,021
Bicycle, G. W Fernald................... .. 464,324
Bicycle, M. B. Gibson.. . 464,
Bin, ’H illiams . ¥
Blsulphites, ap{paratus for making solutions of,

& OUtterson.........ooiviiiiisiennienaes 464,104
Block groovmg and machine. H. Beisheim......... 4 ,191

Board. See Game board.
Boiler. See Steam boiler._ Water tube boiler.
Boiler fnrnace, steam, A. Heberer

B011ers, baffie plate for, F. F. Landis. .. 464,
Book, blank, H. H. & F. H. Hoffmann.. .. 464,325
Book, blank, hite.................... .4 310
Book, memorandum copy, S. J. Silberman ..... .. 464,394
Books, sheet music, etc., hoider for, T. Murley.... 464,
Boot or shoe sole trimming machine, H. F. 164959
Box. See Coal box. Coin box. Letter box.
Bracket. See Staging bracket.
Brake. See Car brake. Electric brake. Sled
brake. Wagon brake.
Brake handle, P. M. Klin, 464,100
Bread pan, G. C. Britton 464,420
Brick mould sander, A. ,286
Broom press, C. W. Doe 64,094
Broom rack or holder, W J 464,176
Buggies, hanger for bodies of, C. %
Bul etsizer J. H. Barlow.......

Bullion sampler, Knoepfel & Miller..
Burner. See Lamp burner. Vapor burner.
Button, G, COOK.......coivviiieiiaieseinniaenes
Button settmg machine, Porter & Glover.
Calendar, perpetual, W. W. Kitchen

Cam or gear and blank therefor, F. F. Ray-

U 464,165
Can See Sheet metal can.
Can heading machine, M. W Edgar 464,297
Can wiping machine, C ........ ,007
Candlestick for Christmas trees M. Parpert 464,228
Cannon, breech-loading, 8. M. Tyrrell.. 464,089
Lapsule, S. E. Heineman.......coeeuseee 464,121
Car brake, Pool & Beals.. 464,038
Car coupling, A. B. Allen. 464
Car coupling, H. Caldwell......... 464,426
Car door fastener, P. W. Connor. 464,24
Car door, grain, J. K. M Ghee s 4,078
Car dumping, J. J. Sou 464,087
Car heg ing apparatus, freight Putnam & Sar- 4

gen
Car, metallic railway, G. W. Dithridge.
Car mover, E. A. Munson.............
Car replacer, J. M. Donnelly
Car seal, L. A.Foote...............
Car starter and brake, F. J. Stafford.
Car, street, G. T. Chapman..............c.....
Cars, etc., heater for railwayi‘C A. Spring et a
Carding engine, Knowles & ham
Carding engine, traveling flat, Lord & Whitworth
Carmng machmes, means for adjusting bearings
Lord & Woodhead .
Carpet renovator I T. Barton

Carriage ear, Tromb & Kinsman.. X
Carrier, e Cash and parcel carrier.
Case. Sée Map case. how case.

Cash and parcel carrier, R. F. Shann

Cash register and recorder, F. E. Rlchards
Cash register, indicator, and recorder, H. Coo
Centrif ugal machine for making pulp tubes,

H. W. Johns, Jr.
Chain'wrench, A. C, Whittie
Chair. See Opera. chair. Ro
andelier display hanger, M. Meyberg.

opper. See Cotton chopper.

Chuck, lathe, J. Chase..
Churn, G. P. Whithorn. .
'hurn motor, J. B. Miller
lmg'skcieareﬂes ete., lighting device for, Smith

AL
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Clamp. See Hose clamp. Sewing machine nee- Kmttinz machines, loop holder mechanism for, S. Sickle bar, G. M. Combs
dleclamp. 8. C00K. tiii i e e e . Siding for houses, G. R. Dean.
Clip. See Lubrlcator clip. Lace curtain stretcher. A. P. Bohlinger. 464, Slfter ash, B. H. Cool
Closet. See Dry air closet Lacing stud, G. C. Hill...........covvnees 464 nal. See F og signal. Railway crossing signal.
Clothes Ladder, traveling step, J E Gordon. 464, Time svign
Clutch, R Lamp burner, H. L. Green............ 464,358 | Skate, T. Bryant
Cluteh’ for dnvrng mechanism, automatic, W.P. Lamp, electric arc, W A \Iichol ..... 464,132 | Sled brake, E. Crosby. 464
7 N 1 =) ¢ Lamps, treating ﬂfaments for mcandescen elec- Sliding gate, W. R. 464
Coal box, arlor, C. Fishback. 464,250 tric, J. Bradley 464,005 | Slotting machine, H. B. Rol 464,30
Cock, angle, F. 1. Clark. . ......... ¥ Lantern, foldin L Von der Hoya. X Soap powder canister, F. 8. Fairchi 464,815
Cock balanced ball, J. P. Farley....... 464,249 | Latch,J. M % hews.............. 464,478 | Sodium, obtaining metallic, L. Graba 464,
Cock, self-lubricating stop, E. M. 464,429 Latch’and lock combined, R.M. Hu 4,282 | Soldering machine, can,ﬂ 464,459
Coffee urn faucet attachment, H. 464,091 | Latch and 'ock, combined, G. B. W1 ,222 | Sole buffing machine, J. H 464,232
Coin box, G. W. Price... ......... Lathe dog, B. A. Warburfon. pool cabinet, L. M. Rob ims.. 464,230
Collar fastener, horse, C. Kip Leather, tanning and dress quare, self-marking try, W. 464,074
Colter for plows, adjustable wheel taging bracket, collapsible G. R.C. 464,243
70 - 464,439 ¥ Stamp, safety address, D . Skutsch 464,085
Conveyer, C. 8. Wells (r) 1, Letters in door plates, formmg Stanch. 1oni Phelon.. &0&]
Copying andrecording tal Lifting jack, . Cornell. Steam boiler, W. H. Dral 065
............ Limb, artificial, A. Gault Steam engine, oscillating, W.Thomas. .. 464,206
Copying plctures 464,359 Liquids, apparatus for Steam trap, A. A. Goubert........ .. 464,018
Copying press, M. Scheid ber; 464,020 | Steam trap, Sackett & Irwin . 464,390
Cotton chopper, J. L. MeCaul Steel castings, method of and apparatus for com—
Cotton gin feeder, J. W. Smi at . 464,023 pressing, S. C. ROCKIDAN. ... .eenrsnscnsenrmaenss 464,441
Coupling. See Car coupling. Locomotive couplincg L. McKee! 464,381 | Steel making furnace, basic hearth, J. Rlley . 464,229
108e or pipe coupling. Locomotive coupling. Loom shuttles, tension regulating device for, J. Steering gear, J. C. & S. T .. 464,304
Thill coupﬁ . Thom . 4 444 Stone, manufacture of artiﬂclal L. Grote . 464,120
Courts, device for determining points in laying Loom temp,e. £00), G. F. Steese.......ccevvmiieeniienniinniannnns 464046
out rectangular, L. A. Swope Loom temple, W F. Draperetal .. 464,193 | Stool, revolving adjustable iano, C. O. Parsons. . 464,319
Crank arm, J. Benson............. Loom temp es, thread cutting attachment for, E tore service pr‘aratus, Cal ............... 5200
Crate, J. L. Reeves S.Stimpson . 464,203 tove, COOK, stanford. . 464,123
Crusher. See Ore crusher. Looms, ile wire for, G. Segschneide: 464,043 { Stove, gas, ....... . ﬁ?ﬁ'%
Crushing and pulverizing machine, R. McCully.... 464,463 ' Lubricator, E. Lunkenheimer........ 464,306 | Stove, gas, Goetz & Ruud .. 464,457
Cue chalker, A. A. Otto 288 . Lubricator, 8. E. 8Smith......... ,443 | Stove, gas, J. N. Ruebhausen. . 464,188
Cultivator, W. Lubricator clip, O. W. Griffiths, 464,119 | Street sweeper, ‘G. Focht, Jr 464,353
Cultivator, J. Crai Magnet, electro, O. E. Lundstedt ,198 | Stringed instruments, tunmg peg for, F. L. Bec—
Cultivator, J. C. Thomas Magnet for dynamos or motors, field, C. E. Kam- Ker...coovvuieenieinnnnnns
Cuspidor and toy figure, combined, H S. Brew- y 027 Sweat pad, A, Scott b
NEEOM. ..evvieieiinnieeeeiiiiinnians 464,273 case, L. Ludgin..........o..uuees Switch. See Railway switch.
Cnt-oﬂ' automatic, E. C. Waldurfr. 1 e shooter, Wllklnson& Wendel... 464,407 | Swivel hook, J. A. Bartlett. ............. FESTTTTIIIIS 464,201
Cut-oﬂ" water, EvAns & BEAT..........coovvvrvrneins ng and canceling machine, post T. Leavitt. 464 329 | Table, See HExtension table. Ironing table.
Cutter, See Meat cutter. Nail cutter. Match safe, pocket, C. ¥ id: . 464,405 Self-waiting table.
Dam, floating, L. Debarle..........cocvevrvniernnnans 464,350 Measuring spoon, M. Sch. Teid 464, Table and was stand combined, J. Penney . 464,106
Decorticating vegetable fibers, machine for, D. Meat cutter, P. & W. Deissler 464, Tack driving machme, Nye & Cop eland.
D.Spence..............ceveuennn [ ,308 | Metal, rolls for corrugating and bending, W. J. Tapered and pointed nail, T, W. er.
Die. See Beam copingdie. 01 TUPID. e e e 464,403 | Telegraph rePeater, R. L. Atk nson........
Door check, P. A. alnter ...... cereeeniianee eees ,079 | Metals of the alkalies from molten chloride, ap- TelePhone, ctric transmitting, R. Eickemeyer 464,152
Door securer, C M. paratus for obtaining, L. Grabau................ X Thil coupllng, H. Parkinson. 4,164
Draught equalizer, A Crannell 012 | Mining machine, Le Grand & Klotz.. 464,374 Thll coup ings, a.nti-rattler -
Drill. See rill. Mirror, H. BeITY...uuieiiereieriiierseeniereennssannns X 220
Drilling machine, F. Gildemeister.................. 464,126 | Motor. See Churn motor. Electric motor. Thistles, destroyi rt
Drilling machines, hydraulic feed for, M. C. Bul- Mausical instruments, tuning peg for, R. Kuenst- Thrashing machines, feeder and band cu
lock. 464,182 ler e il ,328 - O. SCleiveiand .............. ,062
Dry air closet, O. 197 | Nail. See Tapered and poin na ie. See Railwa]
Dyg, e, M. ‘Hoffman :135 Nail assorti pmachme,C W. Glidden 464,196 | Time locks, ke; fsor wmding J. W. See 464,189
Dyeing machine, yarn, L Weldo ,337 | Nail cutter, J. T. Lewis. 464, Time signal, W. E. Gibb. 464,016
Easels, picture rail for, C. W, Sm 045 | Nailing ‘machine reel, H. 464,234 | Tire settin, machine, 464,302
Electric brake, L. C Atwood..... 464,002 | Nautical observations, instrumen Tire, wheel, S. Elliott.. 464,014
Electric circuit closer, R. Varley, ,134 H. Beehler Tires, manufacture of bloo
Electric conductor joint, H. W. 464,475 | Nut lock, G. H. Ive: ) UNEOM. ..vveiveeannnn.ns 464,017
Electric conductor splice, Ww. J. Hield X Nut lock, Towel holder, L. H. Redfleld.. 464,108
Electric elevator, W. Baxter, J. 464,470 | Nuts, ains, etc., revolv Toy fishing apparatus 1. Samuels 464,391
Electric heater, f’ Wri ,056 Vellines. ..... Trains, method of anni apparatus for the propui-
Electric motor, M. C%llo 464,063 | Nozzle, shut-off, sion of, J. B. Mahana.........ce.eueuuezunnnnannnnn ,342
Electricmotor, H. A. Florian ,299 | Open circuit batter Wollensak & Gill (r) 11,207 | Transformer and armature core, C. E. Kammeyer 464,026
Electric motor, J. ‘R. Robinso 464,231 | Opera chair, eregrine ............... ,388 Tra%) See Animal trap. Insect trap. Roach and
Electric regulator, Holtzer & Cabot. 464,136 | Ore crusher. & ‘A. Raymond. ,083 nsect trap. Sewer trap. Steam trap.
Electric wire support, R. Ellison. ,298 | Ore roasting furnace, F. O’Brien ,103 | Tripod, J. L. Bro
Electrical generator, V. "Hirbec. vesidee.. 464,156 | Ore washer, H. 8. Davis.. 464,431 'I‘ri od, S. J. Osbo rne..
Elevator. See Electric elevator. ILce elevator. Organ, M. D. Van Wm 200 olley wire hanger, T, B. Adams.
FElevator controller,J. B. Clark...........cceeveeens 464,452 Packma metallic, E. P. Monroe ’l‘ro]ley wire hanger, 8. W Kimble,.
Elevator controlling device, C. E. Foster.......... 278 | Pad. See Sweat pad. Trolley wires, crossing for, R. M. Jone
Engine. See Carding engine. Fire engine. Ro- Padlock, M. Jackson Truck, car, E. Peckham...............
ary steam engine. Steam engine. Wind en- Paint, W. H. Shearer Truck, car, J. T. Robinson
gine. Pan. See Ash pan. Brea,d 'l‘ubes. process of and apparatus for manufactur-
Enﬁ;nes, magneto-electric ignitor for combusti- Paper cutting machlne, Seybold .................. 464,202 ﬁcop%er, S. Elmi . 464,351
le vapor, L. G. Woolley. 464,347 | Paper distributer, toilet F. W. Scutt oo 4,321 ’l‘ype istributer, i McMiIlan
Envelope, J. L. Vattier...... 464, Paper holder, to:let E.Morgan.............. 464,377, 464,378 | 'T'ype distributing machme, C
Envel ope fastener, H. Goodacre. 464, Paper machines, dandy roll for, A. J. Tucker...... , Typewriting machine, S
Evaporating apparatus, W. Venuleth, 464,166 Paper stock, digester for treating, McCormack & Typewriting machine,
Evaporating ap paratus, vacuum, S. Picl oo 464, b 1B/ 1 - S «e.. 464,199 | Typewriting machine, C. Spi
Extension table, F. P. Cobham 464,114, 464,115 Phonograph G. H. Herrington................cc.... 464,476 | Typewriting machines, cleanmg attachment for,
Eyeglasses, E. S Fowler......... ... 464:456 | Photographic cameras, lens supporter for, C. C. E. TOmINSon.......coocvieviesiiieiieisiiiainns ,221
Fabric holding fra me, M. H. Rumpf. . 464,442 ) RN 464,462 | Valve for compound enﬁmes, F.W. Johnston
Fan attachment for doorways, S. H. Rapp . 464, Photographic camera shutter, A. G. Tisdell 464,960 Valve for fire extinguishers, automatic, C. I.. For-
Faucet, A. W. Delane . 464,276 | Photometer and actinometer, L. H.! lBarker 464,069 |  BIer.......eiiiiiiiiiiiiiiiiiiiiiiiiiiieeeetiisieee 464,264
raucet, L. L. Hall............. . 464,019 | Piano, W. Bieger............ . ,239 Vs.lve for regenerative stoves or furnaces, S. For-
Faucet, beer, T. F. McDonald. ... . 464,318 | Picture holder, M. Wirths ,053 L2 T 464,195
aucet compound W. M Butler . 464,472 | Pipe and nut wrench, L. M. Cobb. 464,274 Valve for water gauges, safety, F. H. T. Thomsen 464,049
reather renovator, J. Baur........ . 464,213 | Pipe or nut wrenc Jo L 'l‘aylor Bor burner, Lannert & Jeavons. 494,076
feed water purifier, Egan & Ugell. 464,474 | Pipe wrench, R. Atkin............ icle, caterer’s, J. F. Baldwin.. 464,058
‘ence, J. G. Burcham.............. . 464,349 | Pipe wrench H.K. Carpenter Vehicle, combined land and wate 2227
fence post driver, H. D. Marshall 464,031 | Pipe wrench, A. C." Whittier........ Vehicle, electrically propelled, M. W, Dewe4v
X I K. Holli 464,435 | Pipe wrenches, die for makmg, Fawcett 246, 464,248
i 207 | Planter, W. A. Stewart.. Velocipede, C. F. Hadley...
Planter, corn, J. R. Cox. . Velocipedes, detachable sea
. Planting attachment, pota Ventilating apparatus, W. T
Armstron, . 464,056 | Plasterin, compound WwW.M Violin, Hudson & Pickup.
File, bill, B. }% 464,127 | Plow, A. ﬁi Vise, lineman’s, J. McIsaac.
Firearm cleani 464,099 | Plow, A. M. Fitc Wagon brake, W. H. Arnold
Fire_engine al Plow fender, D. Wagon brake. H. M. Welty.
Holloway........ 464,281 | Plunger press, rebounding, T. Waistband, T. D. Terry.
Fire engine, electric, 464,244 | Pocket implement, combination, A. A. Washstands, supply tank fo ney
‘loor scrubber, V. A, Mille 464,376 , ‘Washer. See Ore washer. Resilient
Fog signal, H. G. Maloney.. . 464,375 | Potential indicator, C. E. Kammeyer. X washer.
Fork. See Hay fork. Press. See Broom press. Copying pre: Washing machine, A. W. Gibbs......ccceeiuuinnnnn.
Frame. See Fabric holding frame. press. Printing ress. ‘Washing machine, 8. Grogg...... 4,069
+ Fruit gutherer, D. G. McCl ajv) .. . 464,380 | Printer’s chase, E. Heffelfinger................. w... 464,070 } Washing machine, H. C. 8chultz......... ,834
Fruit packing device, J. a 464,150 | Printing apparatus, ticket, Dyer & Malmgren. 464,194 | Washing machine, J. A. & A. M. Weston. 464,181
f'ruit pittin machine, J. Harps 464,128 | Printing press, W. J. Shea 464,110 | Watch, stem-winding, J. A. L. Monnier. .... 464,131
fumigator. % rth........ 464,419 | Printing press, H. Swain . 464, Watchman’s electrlc recorder, H. Redding. ,256
furnace. See Boiler furnace. Oreroasting fur- Printing press, Ward & Wickwire . 464,052 | Water tube boiler, H. W. Seller..................... 5
nace. Steel making furnace Printing presses, inking apparatus for, C. C. Weldin tires, etc., gauge and holder for, 8. H.
Furnace, C. R. Burr.. .. 464,425 [S7 T ) E . 464,044 [0 2 T 2 464,427
Furnace, T. E. Cadd .. 464,008 Propeller, screw, A. H. Morris. . ,033 Wheel See Railway trolley wheel.
Furnace, E. C. Condi t.. .. 464,241 | Propellingand steering boats, J W William: 464,4(B ‘Whips, manufacture of, G. M. Weidenhamer .. 464,210
Furnace, J. N. Ruebhausen 464,187 | Pump, air compressing, E. 1dt. ... ,223 | Wind engine, I. A. Jefferson. 464,364
Furnace for the inclneratl on and destruction of Pump for raising water near railways, C. Hodg- Windmill, J..Ho € - rrrnnie 464,24
house garbage, town refuse, etc., E. W.Crack= |  BOD.....ceievuruieieesneiitisieesssnnssesssanssiosnans 464,361 | Windmill governor, E. P. Downing................: 4,064
............... .. 464,171 anp, draulic air, J. Wlcek. indmills, pum 1ng attachment for, C. F. West.. 464,446
Fuse tool, P. . 464,088 | Pump, gea,m vacuum, G. H. Nye . 464,037 re, die for cuf ting off and _pointing  pieces of,
Game apparatus, L Nance. . .. 464,035 | Pumps, plunger for workin barrels of, J. Bird.... 464418 %g 464,466
Game apparatus, E Woodhury .. 464,469 | Punching and swaging machine, combined, W. H Wire reel, C.
Game board, D. b. Harr..........00 .. 464,098 JONDBOM. . .etie sl ieeeiaiesiearoncecenerioenceosnns 464,024 | Wire w mding tool D. Fraser. .
Gas generating apparatus, A. Richte . 464,040 | Rack. See Broom rack. Wrench. See Chain wrench.  Pipe wrench. Pipe
Gate. See Railway crossing gate. Shding gate. iator, steam heating, E. M. Link.... or nut wrench.
Gate, M. G. Caldwell 464,170 | Railway, H. Day.....cccocoenee...nn ‘Wrench, D. S. Robinson
Gate, W. E. Garthwaite.. .. 464,280 | Railway crossing gate, G. E. Mille: Yarn hanking machine, J. Dart..
! Gear cutting machine, J. Sherman . 464,233 | Railway crossing gate, B. F. Teal. B ———
Gear, driving chain, H. Guthrie. ...........000 ... 464,154 | Railway crossing signal, H. W. Ragsdale 464,145
Generator. See Eléctrical generator. tailway frog, P. P. Merriman....... 464,032 DESIGNS.
Gram distributing spout, double swivel, E. D. Railway rail fa,stener J. 8. Peirce 464,180
% ........... ilway switch, M. Charlton...... . 464,428 | Basket, work, W. H. PIumb....c.ccovvainiiinnnnns . 21,187
Grate, Gibson ilway switch, D. M. Church......... . 464,061 | Bottle, E. J. 8. Van Houten .. 2119
Grinder, sickle, A. , ilway switch automatic, P. H. Herndon . 464,071 | Bracket, B. H. Sanders....... ioen. 21,199
Grinding drills, 1nd1cator for, T. A. T 5 Railway tie, A 'G. Budington. . . 464,424 | Knob or pull, E. G. & W. Hess 1,196 to 21,198
Gun, breech-loading shot, G. s. Bartlett . Railway tie, W. B, Teall... 309 | Medallion or medal, T. DOrwin......cooeeeeeeeecanans 21,185
Gun lock, J. C 464,215 | Railway tie, J. C. Wolfe. Napkin ring, W. H. Ludwig.. 21,186
Halter, H. J. h * Railway tracks, bed support for, dwa Paper weight, R. S. Groves. 21,201
Hammer for driving, W. Jacoby 464,217 | Railway trains, electric apparatus for use on, R. Pen holder, O. Mussinan, J. 21,195
Handle. See Brake handle. A. Wilder ,09 | Spoon, L. M. Webb........... 211193
Hanger. See Chandelier display hanger. Har- Railway trolley wheel, electric, S. W. Kimble..... 464,370 | Toile AR & 21,200
ness hanger. Trolley wire hange Recorder. See Watchman’s electrlc recorder. Vehicle step, W. A. Schleicher. to 21,191
Harness han er. Pearse & Keehn . 464,266 | Reel. See Nail machine reel. 3. W. Chisholm..........0.0 000 00T 21,14
Harrow, E . Wh hip, 464,346 | Refrigerating machine, P. Beck.
garrow a&ldkwged(%r,ﬂ 4&33?{5’ Ref‘}ise l;]urning attachment for
arrow, dis . acobus
gﬂ'gpblc"fk, C/B. Iinm%)kl . . 464378 %egis]te:r. S%e ash re lato TRADE MARKS
at bodies, cone tor forming, s Jr., egu ator. See Electric regulator. | Aghestine pulp, Natural Dam Pulp Company.......
464421, 464,422 VR, VATIQY, JT. o vv..vrseesern e, 184133 | B D s G g Company S0t
Hat box indicator, A. B, Brunell.................... 464,006 Resi ient spiral was Boots and shoes, Little, MaxweI{ & Co.. ? 90436
Hats, machine for punching holes in, J. Eaton.... L, 117 . Harvey..... 464,301 | Canned fruits and vegetables D. W. Archer. 20’432
Hay fork, N. IsaCK80D.........ccooeviiiieninnurannrans 464,363 | Roach and insect tr 4643 | Caramels, Wenneker-Morris Candy Compan 20,426
Heater. 'See Electric heater. Rock drill, H. 8. Grace................... ,340 | Champagne, Bostwick, Rieck & C 20411
Heating apparatus, electric, M. W. Dewey........ 464,247 %ockmg chair, tete—a-tete, J. B, Pooley............ 464,142 | Cigars, M. Schendel. ., Y
Heel nailin g machine, F. F. Raymond, 2d .. 464,255 ee Firearm cleaning rod. Cigars, B. Suarezy Gon:
Hinge, A, Sonnemann................ .. .. 464,269 | Roof cresting, C. B. NelSOn...........ccceuurniinnnne ,036 | ‘Fiour, 'C. 'C. Washburn’s Flow:
] mgte, Spl‘lnﬂiﬂR Ho\ig‘lS ...... . ﬁ%gg %ott,ary s%eam engine,llvvl 1‘Jl Mapes . ﬁ,%g? ’
r101s8ting maci !18, otary steam engine, eyer..... .. ,285
lTer | See, Paper holder Picture  holder. £ alesi%gan, autom%.tlc M. H. Foster . igz,iﬁg Flm(l)‘(‘) v;heat,. WichitaValley Mm and E y
'owel holder. ash fasténer, A. Armstrong.. .. 464, Fl
Hook. See Swive: hook. ash fastener. J. A. Mon tgomery . 46496 owers, seeds, bulbs, an,d analogous produ ':
and potted Florists’ International Telegrap
Hook, E. Dederick. .. 464,473 | Sash fastener, J. C Wal .. 464,445 Delivery Association......... 425
Hoop, child’s, H. Doublier. . .. 464,151 | Sawmill skid, B. H Lawter .. 464,137 | Game, parlor, G. B. Leiter.. 416
Horse tralnmg device, P. W. Cashion.. .. 464,113 { Saw swaging machine, M. S. Neims. . 464,382 | Hair tonic and curling fluid, K. M. Da Mond . ’434
Horseshoes, mavufacture of, J. Vernon. .. 464,209 | Scaffold, J. L. Kelle, - 464,177 | Ingecticide, G. J. Schmitt 1419
Hose carriage. electric, M. W. Dewey.. .. 464,245 clssors, device for sharpening, S. R. Froide- Insulating purposes, splicing tape for, E. 8. Gree-
Hose clam{) H. Crisp............ oo 4643381 VEAUX....iiiiiieiie et s 464,354 1€Y & COMDANY . +evvvnnenreoenncnees LRl 438
Hose coupling, W. D atterson. . . 464,386 Scissors, punch, aud wire cutter, combined, J. W. Kid and morocco leather, Quaker City Morocco y
Hose or pipe coupling, F. W. Wright. 64148 464,015 | Company................ et eerraeeiies e 418
Teo breaker orn(?rigiier' J. E. Richard %'% ggfi(? vvvva?t?nctablgom E. Howeli . 22:’378;’ Meat, fluld of pasts sxtract of, L Ko
, J. B. . X . 464.073
Ice cream freezer, T. H. Besse... 464,169 | Sewer trap,gW H. CArDerry............. .. 464240 Oats aand cracked wheat, Tolled, Steward & Mer— . 20,429
Ice elevator, J. J. Stein 464,259 | Sewing carpets, apparatus for, F. Ames.... D 464211 | pong metaliie, T, Tsancs & 66 a0
Ice making, cooling, and refrigerating apparatus, Sewing machine, buttonhole, G. J. Nopper. .. ..... 464,287 Remedy for cholera, cramps, diarrbea, and flux,
1)) R 464,434 | Sewing machine feeding mechanism, M. H. Pear- H. C. LeImMEKE. +vvrroonennreenesmiiaieniii) 20,428
Index hooks, machine for cutting, J. W. Maclach- BOILvunirsneiunnnssensserereisaiiznsane 64,480 | Soap, e 1S la,md, Bnferprise 8oap Works 50433
.................................................. 464,438 | Sewing machine needle clamp, P. Diehl.. 013 | Tea, coffee, and cocoa, Jensham & Son: .
}ngex {or leéter o a]ccoun{, bol()lfisi Wt’ D. Havt L . 464,417 | Sewing machine qr]ililti V%attachment, T. 292 | Tobacco and cigarettes, cut, P. Rapell, .
ndicator. See Cash register indicator., ewing machine, shoe, W, Y. Ober.................. ¥
I jmdlcattor Pgt%ltl&l mglcator 64560 ewin'é machine tr'emti’ltg mechanisrtnt, thehtl T4 em Il‘oilet preparation for the skin, liquid. Chil
njector, steam, esmon .y ewing machines, bul n sewing attachmen )
Inking rollers, ap%)aratus “for P.% 464,042 Whlsky, A.S.De Lissa..
to, Cartwry, ‘Wallwor
'nl:gﬁfgg%vinr‘e E%XSE%? B . 464202 A printed copy of the specification and drawing of
F » s ny patent in eoreomsrn ent in prin
Insulating composition, S. W. Kimble. . 464,066 ?ss{igd since 1863, will ge fgxrm 'hoed lzfrg)nrim'thia oﬁicg fort"
ulatingvgurgoses. ete. composrtion ‘% cents, In ordering please state the name and number
Insul;ti%g ASpDOLt for 6 464,316 of th; patci?t dgsirle , and remit to Munn & Co.,
v rk.
Kimble............. 464355 | Broadway, New Yo
Ironing table, 8. H. . Haines - Canadian patents may now be obtained by the in-
Jack. See Lifting jack. 4,410 ' ventors for any of the inventions named in the fore-
Joint. See Electric conductor joint. Shelf s stem forstores, overhanging transparent gomg list, provided they are simple, at a cost of $40 each.
Jute bs-gimx, making, B. & A. Gratz (r) L | f complicated the cost will be a ittle more. For full
Kite. ......... Shoe countermschme.A Bredenberg. . 449 instructions address Munn & Co., 361 Broadway, New
KEnit drawers, H. [€77°3 7 7 Show case, M. AGCaRIPDElsvreerrvriscrrtinnrennnes m.us | York, Other foreign pateuumaymobaabmmed-
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Woverfisements. ‘

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

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as earli a8 Thursday
morning to appear in the following week’s issue.

USE ADAMANT WALL PLASTER

1tis Hard, Dense, and Ad-
. hesive. Does not check or crack.
. It is impervious to wind, water,
.~ and disease germs. It dries in a
R— few hours. It can be appliedin
' any kind of weather. It is in gen-
[ eral use. I.icenses granted for the

niixing,using, and selling.

= aadress ADAMANT MFG. CO.
309 E. Genesee St.,
Syracuse, N. Y.

p—

AUTOMATIC IN

Petrolenm, K

1. 2 4, 6,

and S Horse Power,

FUEL AND WATER SUPPLY.

The Shipman Automatic Steam Engine
STATIONARY AND MARINE.

and Natural Gas Fuel.
Single.
8 and 22 Horse ower,

erosene Oil,

Compound

For Elevating Water, Creameries, and all Manufacturing Purposes.

SHIPMAN ENCGCINE CO.

210 Summer St. BOSTON.

A NEW LIGHT

Branch, 189 La Salle Street (Calu.nev Buil

FOR MAGIC LANTERNR, and other new features worth
knowing about.
J.B. COLT &£ C0.,16 Beekman Street,Ncw York.

Catalogue free, Mention this paper.

ding), Chicago, Ill., L. L. DA VIS, Manager.

RET SAW or wouns

BRACKET
Book of Design.

Planed Ready for Use.
¥ Send stamp for catalogue.
CABINET WOODS AND VENEERS.

THE E. D. ALBRO CO,,

FLOWERS |

are to-day more loved in America |
than ever before. Hundreds ofi‘
floral exhibitions attest the fact. |

Over 10,000 people visited the great

New York Chrysanthemum Show |
on one evening, and it was open |
sevendays. Thousands of country
homes made beautiful by gardens
are living witnesses of the new
growth of this ancient art, which
is fast becoming as fashionable as
the wearing of good clothes. To!
acquire the art of flower culture, or|
of making home attractive with |
Naturc’s means, one needs a reli-
able guide. This is found among
periodicals ONLY in Z%e American
Garden, for it is the only indepen.
dent, popular journal of garden-
ing in America.
cleverly devised advertising sheets
of seedsmen. 7e American Garden
is a 64-page, profusely illustrated,
monthly magazine, devoted to Fruit,
Flower and Vegetable culture, and
Ornamental Planting. Special at-
tention is given to illustrated ins-
tructions for arranging small places
and to answering questions from
subscribers. Price only a §1.00 a
year (lately reduced from $2.00).
Specimen number sent for 1o cents,
or it may be ordered of your news- |

dealer. Address,

THE RURAL PUBLISHING COMPANY,
Times Building, New York.

3%
.

QAUVARKY &R[RNAROAD WORN.

MiNinG, TUNNELING kS,

“THE SINTZ”

GAS AND GASOLINE ENGINES

Statlonary and Marine
Makes is own supply of gas from
gasoline, and at less expense than
any other engine. No botiler, coal, or
fire man required. Runs with either
manufactured or natural gas. Spe.
cially adapted for small boats and
launchesand electriclight work. Cir-
culars free. §F Mention this paper.

CLARK SINTZ, MFR,,
Springfield, Ohio.

SPECIAL NOTICE!

Two handsome photo-engraved display sheets
entitled,
“Recent Improvements in Air Compressors,”
“Recent Improvements in Rock Drills,”
mailed free to any one who will cut out this
advertisement and mail it to us with his name
and address.

INGERSOLL-SERGEANT DRILL CoO.

No. 10 Park Place, New York, U.S. A.

7 CA-;%fESE%Ag.ADDR%SSx

of - 0 E
oo (R
RSN

$3 PRINTING PRESS. pridinioisive

. Cat
logue for two stamps. Kelsey & Co., Meric{en, Conn.

All others are!

« Star® Screw Cut- | Bagt 200 LEWIS 8T.
T Lathe L |G | Bastern ) 200 BEWISET{New York, U. S. A,
9x25 in. A Feed, etc. H. T. Bartlett, Mg’r. F.W. Honerkamp, Ass’t Mgr.
Scroll Saws, H Catalogue AND
Circular Tee CTRO'PLATI NG
S rotioa. | Machinery. ELE PPARATUS ' &

81 LIBERTY ST. N.Y.
23 $.CANAL ST.CHICAGO

NICKEIL CASTINGS FOR ALL

PURPOSES.

Atkinson “*Cycle ’’ Gas Engine
Useslessgasper H. P.than
any other.

Has aworking stroke at every revolu-
tion of the crank. The stead-
iest, most economical, and
easiest to start of any gas
engine made.

Henry Warden, Manuf’r,
1824 Allegheny Av., Phila., Pa.

Sizes from 2 to 50 H. P.

ROPE BRIDGES AND THEIR MILI-
tary Applications.—Description of the Gisclard system
of rope bridges for army use. With 4 figures, Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, N

. No. 824,
Price 10 cents. To be had at thls office and from all
newsdealers.

MAGIC LANTERNS

SANDT

Y LN T BRIV
STEREOPTICONSJSCHOOLS &PuBLIC

<ForZENTERTAINMENTS
LANTERN SLIDES COLORED & UNCOLORED

o= | QUEEN &CO.

LOGUE -
“=PHILA .

DRAPER’S
RECORDING

 THERMOMETER

Standardized
—AND—
Warranted.

Gives a correct and con-
tinuous record in ink on a
weekly chart.

For particulars, address,

The Draper Mfg. Co.
152 Front Street,
NEW YORK.

Size, 14 x20 inches, $30.00
¢ 9x14 ¢ 15.00

DEAFNESS & HEAD NOISES GUBEQ

by Peck’s Invisible Tubular Ear Cushions., Whispe:
heard, Successful when allremedles fail. SoldFREE

~nly by F. Hiscox, 858 B’way, N.Y. Write for bock of proofs.

“THE CENTURY slands at the kead of the magazine litera-
ture of the day according to the test of popularity as measured
both by circulation and the character of its buyers.”

1802

—PrEss, Troy, N. V.-

HE 4ooth Anniversary of the Discovery

of Amer

ica will be celebrated by

"*Century
Magazine

With a great American program.

Four Serial Novels.

“The Nau-
lahka,” a story

of America and India, by Rudyard Kipling and
Wolcott Balestier; ¢ The Chosen Valley,” a novel
of the Great West, by Mary Hallock Foote; a
novel of New York life by the author of “The
Anglomaniacs ’; and “Characteristics,” a re-
markable story by Dr. Weir Mitchell.

Thomas Bailey Aldrich,

Frank R. Stockton,and other well-known writers
willcontribute storiescompleteinsingle numbers.

y The Life of Columbus Written

especially
for THE CENTURY by the famous Spanish states-
man and author, Emilio Castelar, from new
historical material, and richly illustrated.

The World’s Fair at Chicago

Will be described in a series of views of the ~
buildings, printed by special arrangement.

American Art. Examplesofthebest

work of American con-
temporary painters will be .shown, with Cole’s
famous series of engravings of the Old Masters.

The American Farmer and the Government.

In view of the great interest touching the subjectof what the Government should
do for the farmer, THE CENTURY will print a number of important articles by lead-
ing writers on such subjects as “ The Farmer’s Discontent,” ¢ CoSperation,” etc.

American Sketches by Edgar W. Nye.

The well-
known hu-

morist Edgar W. Nye (“Bill Nye”) will contribute a series of entertaining
“Autobiographies,” describing his experiences in different parts of America.

Other Important Articles

Include a series by the distinguished
American_poet, Edmund Clarence Sted-
man, on Poetry; Edward Eggleston on

American Speech; a great series on the American Indian —‘‘ The Indian’s Side”’; interesting
illustrated papers on *“ The Jews in New York,” their family life, customs, etc., with other papers
on New York life; articles on the Government of Cities; articles by famous French musicians
(Gounod and others) ; papers by the well-known war-correspondent Archibald Forbes, etc.

TWO MAGNIFICENT ISSUES
Avre the Novemberand December .umbers (November begins the new volume). Inthe former
are first chapters of Rudyard Kipling’s great novel, Bill Nye's “Autobiographies,” etc., etc.
December will be a superb Christmas number, full of engravings and interesting reading, with

a cover printed in gold. Do not miss these issues.
scriptions arve taken by ne lers and booksell.

A year's subscription costs $4.00. Sub-
s generally, by postmasters, and by the

publishers. Remit by post-office or ex press order, bank check, drafi, or in registered letter.

THE CENTURY CO., 33 East 17th St., New York.

Begin Subscriptions with November,

CHRISTMAS CENTURY NOW READY.

PORTER

AUTOMATIC ENGINE.
(CENTER CRANK)
LCONOMY FERFECT REGULATION OF SPEED
y ABSENCE OF ALL PARTS
REQUIRING FREGUENT ATTENTION

ALSO

20 RTsEF;!a lgil'-"Gé CO. LiMmiTED.
LILDERS .- ~SYRACUSE N.Y.

? S OF AUTOMATIC AND PLAIN SLID
\Ongygun"oas OF TANKS,STAND PEg

SPECIFIGATIONS SOLICITED

E VALVE ENGINEg
0. ERS AND STONE CRUSHERS

End ESTIMATES GIVEN
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b (aralogue
']v FINE PRESS WORK
[ SPECIALTY

(XY T roveen

~ QURRROCESg e
MOSS TYPE —
PHOTO ENGRAVING.
=== ZINC ETCHING

!

Ournew General Circular *, A.,” showing specimens
of all our work, is now ready. Send stamp and particu-
lars for estimates.

NOW READY!
A NEW AND VALUABLE BOOK.

THE SCIENTIFIC AMERICAN
yclopedia
of

NOTES AND QUERIES.

eceipts,

12,000 Receipts. 680 Pages, Price $5.

This splendid work contains a careful compila-
tion of the most useful Receipts and Replies given
in the Notes and Queries of correspondents as pub-
lished in the Sciemtific American during the
past fifty years ; together with many valuable and
important additions.

ver Twelve Thousand selected receipts
are here collected ; nearly every bracch of the use-
ful arts being represented. Tt is by far the most
comprehensive volume of the kind ever placed be-
fore the public.

The work may be regarded as the product of the
studies and practical experience of the ablest chem-
istsand workersin all parts of the world; thein-
formation given being of the highest value,ar-
ranged and condensed in concise form convenient
for ready use.

Almost every inquiry that can be thought of,
relating to formulse used in the various manufac-
turing industries, will here be tound answered.

Instructions for working many different pro-
cesses in the arts are given.

.It isimpossible within the limits of a
to give more than an outline of a few features of
so extensive a work.

Under the head of Paper we have nearly 250 re-
ceipts, embracing how to make papier maché ; how
to make paper water proot and fire proof ; how to
make sandpaper, emery paper, tracing paper,
transfer paper, carbon paper, parchment paper,
colored papers, razor strop paper, paper for doing
up cutlery, silverware; how to make luminous
paper, photograph papers, ete.

Under the head of Inks we have nearly 450 re-
ceipts, including the finest and best writing inks
of all colors, drawing inks, luminous inks, invisi-
ble inks, gold, silver and bronze inks, white inks;
directions for removal of inks; restoration of
faded inks, etc.

Under the head of Allovs over 700 receipts are
given, covering a vast amount of valuable infor-
mation.

Of Cements we have some 600 receipts, which
include almost every known adhesive preparation,
and the modes of use.

How to make Rubber Stamps forms the subject
of a most valuable practical article, in which the
complete process is described in such clear and ex-
}ullcxt terms that anyintelligent person may readily
carn the art.

For Lacquers there are 120 receipts ; Electro-Me-
tallurgy, 125 receipts; Bronzing, 127 receipts; Pho-
togrgpt y and Microscopy are represented by 600
receipts.

Under the head of Etching there are 55 receipts,
embracing practical directions for the production
of engravings and printing plates of drawings.

Paints, Pigments and Varnishes furnish over
800 receipts, and include everything worth know-
in]gj on those subjects.

nder the head of Cleansing over 500 recipes
are given, the scope being very broad, embracing
the removagl of spots and stains from all sorts
of objects and materials, bleaching of fabrics,
cleaning furniture, clothing, glass, leather, metals,
and the restoration and preservation of all kinds
of objects and materials.

In Cosmetics and Perfumery some 500 receipts
are given.

Soaps have nearly 300 receipts.

Those who are engaged in any branch of industry
probably will find in this book much that is of
practical value in their respective callings.

Those who are in search of independent business
or employment, relating to the home manufacture
of samplearticles, will find in it hundreds of most
excellent suggestions.

MUNN & CO., Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.

GEAR AND RACK CUTTING.

Frost Self-Reﬁulntiug Steam Pump.
UNION MFG@G. CO., 17 Rose Street, Battle Creek, Mich.

CLARILS

WOOL WASHERS,
WARP DYEING AND SIZING MACHINES,
PATENT RUBB]]:?{I}) COVERED SQUEEZE

"y
POWER WRINGERS FOR HOSIE N
VARN DYEING, TERY AND
DRYING AND VENTILATING FANS,
WOOL AND COTTON DRYERS, Etc.
Catalogues free.
CEO. P. CLARK,

Windsor Locks, Conn.

rospectus

MOST
ECONOMICAL
TEAM

T GENERATOR

SEND FOR TIRCULARS

ESSEX & BURKE sTReeTs, BALTIMORE.MD.
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EXAMINATION OF SOILS.

JUST PUBLISHED.

A GUIDE T9 THE SCIENTIFIC EXAMI-
I\A TION OF SOILS. Comprising Select Methods
of Mechanical and Chemical Analysis and Physical In-
vestigation. Translated from the German of Dr. F.

Wahnschaffe. With additions b& William 1. Brannt,
editor of ** The Techno-Chemical Receipt Book.” lllus-
trated by 25 engravings. 12mo, 177 pages. Price.$1.50

By mail free of postuge, at the publication prw,to any
address in the world.

CONTENTS.—1. Derivation and Formation of the Soil.
11. Classification of Soils. IIT The Object of Soil Analy-
sis. 1V. Preparatory Labors for Soil Analysis. V.
Mechanical Soil Anal Sls V1. Determination of the
So1l Constituents. Determination of the Plant-
Nourishing Substances VIil. Determination of the
Substances in the Soil Injurious to the Growth of
Plants. IX. Determination of Various Properties of
the Soil. X. General Rules for Soil Analysis. lndex.

§F~ A circular showing the full table of contents of the
above book sent freeto any one awwho avill apply.

8F~ Our New Revised Descriptive Catalogue of Practical
and Scientific Books, 88 pages, 810, and our other Catalogues,
the whole covering every branch of Science applied to the
Arts, sent free and free of postage to any one in any part of
the world who will furnish his address.

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

THE INTERNATIONAL CYCLOPADIA.

NEW EDITION READY FOR DELIVERY DECEMBER
Thoroughly Revised and Brought Down to Date.

15, 1891.

YALUADBLE

HOLIDAY BOOK.

OUR NEW BOOK

‘ Experimental

Science ”

is the best gift obtainable. It is
not only an elegant book, but one
that will confer a life long benefit
on its owner.

A perusal of its pages insures a
knowledge of Physical Science in all
its branches. It is simple, easily un-
derstood and reliable.

740 PAGES. 680 ILLUSTRATIONS.
Elegantly bound in cloth.
PRICE, BY MAITL, $&.00

8= Send for illustrated circular.

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

Automatic Shell-Ejecting Revolver
Double-Action ““_L: “. pays

Express
Charges

for the

Full Nickel-Plated, Rubber Stock, Cen- ;
ter Fire. Entire length 8 lncbes Weight m ounces. 32 or
38 calibre. Ouly 34 in. barrel. Long fluted cylinder. Five
Shooter andabea.uty Cur THis OUT and send it with
your order and we will ship the Revolver to you by exs
ress C. O. D. If on examination at the express office you
nd it as represented pay the express agent the amount,
$5.50 or 4 for $20.00, we ga\ ing charges, and it is
yours, otherwise you pay nothing and it will bereturned
at our expense. When cash accompanies the order we
We FREE a box of Oartridges. Address
HILL & ©O0., 111 Madison St., Uhicago, 11}

AND FINE GRAY IRON ALSO STEEL

ABLE 9 CASTINGS FROM SPECIAL
5 TTERNS
M AHOM {§ DEVLIN XCo.{ FINE TINIG ey PATLE

N
LEHIGH AVE. X AMERlCAN ST PHI\.A e WHEHLAR

Consxsts Ot' an Fl ectric Motor, Elec-
tric Battery, and Family Medical
2, Apparatus. Entirely new. A
child can handle it with perfect .
safety. An Electrical Educator,
s\ andt e most scientificinvention
of the age. Send for circulars.
) The Nowotny Electric Co.
82 East Pearl Street,
Cincinnati, Ohio.
"pe .
An"lclal EYE address. Write
for particulars
DR. CAMFIELD, EYEand EAR
SPECIALIST, 163 State Street, Chicago.

Sent to any

For a short time we are giving away FR

Claims on our Gold-Bearing Propert

County, North Carolina. Millionsin

sands in Diamonds have already been found.

Diamond found here worth $2,500 owned by Col.
Several large Diamonds

and Rubies bought by Tiffany & Co., of New York,

YOU maystrike a bonanza and become richerthan

GOLD

ackey, O’Brien or Flood. This is the chmee of &
lifemme. Don’c delay anhour. jLL A;‘ED
0O0K with full particula:s.sent FREE 'hree

men took out Forty Thousand Dollars in Gold here

in three months (sve N. Y. Sun , Finan-
cialand Mining Record, June 15, 1891), Address
"North Caro"?na Gold-Mining and Bullion Ce.
Park Row, NEW YORK.

Contmns the United States Census and Statistics of 18%0; also Latest Census of Foreign Countries, including 1891.
It is prepared for honest service and careful criticism, and is to-day

The Best Ready-Reference Cyclopzedia in the English Language.

Write for our New Sample Pages.

00DD. MEAD & COMPANY,

Mailed jfree.
SUBSCRIPTION DEPARTMENT,

153 & 755 BROADWAY, NEW YORK.

HANGERS AND COUPLINGS

COMPLETE STOCK OF
Double Brace, Self-0Oiling, Adjusta-
ble Ball and Socket Hangers,
Pillow Blocks, Post
Hangers, Etc.

Edison Pabant Uompressmn Coupling,

EDISON GENERAL BLEOTRIO co,,
SCHENECTADY, N. Y.

The most Successful Lubricator
for Loose Pulleys ln une.
VAN DUZEN'S PA
LOOSE PULLEY OILER
Highly recommended by those who have
y‘ used them for the past four years. Prices
i very reasonable. Every user of machin-
ery should have our ¢ Catalogue No. 56,
sent free, Mention this paper.

VAN DUZEN & TIFT, Cincinnati, Ohfo.

Mech. Draftsman, competent in Web and Cylinder
Printing Presses, with a long experience generally,
wants engagement. A steady, quick worker, able to take
charge of room or gang. With excellentreferences from
last six years’ employer. Send answers to R. GOTTHEIL,
Draftsman, Jersey City Printing Co., Jersey City, N. J.

ODELL Double Case TYPEWRITER

o It has 78 Characters, and is the only Typewriter with
Check Perforator attachment. Is fast taking the lead of
all Typewriters Larger sales than all others combined.
Send tor circulars

“WODELL TYPEWRITER CO., Pontiac Bldg., Chicago.

Only g2¢

The series of papers entitled “American Supremacy in

E]n ed Mechamcs.” by Prof. Coleman Sellers, E. D.,
ich begin in the December number, will rank as the
most valuable publications that have ever been made
upon this subject. He marshals the facts in the case,
and in a thoroughly scientific manner proves that our
supremacy is undeniable, and that it has sprung from
our Jimitless wealth of hatural opportunities and the
broader liberty which our social and political institu-
tions give to the natural bent and inclination of the
individual.

In other respects the December number is a specially
strong one, the leading articles being: Permanent
Census Bureau,” by Edward Atkinson; ‘‘ Fulton Night
with the \[eclm.m cal Engineers;” “Geolr)%y from a Bus-
iness Point of View;” “ The Suburban Railway Station;”
“T.andscape Beauty at Newport;” “The Manche'slgler

e

| Ship Canal;” *“Pure Water and Public Health ;’

Conditions’ Causing a Cold Wave;” and “The Canadian
Pacific Railroad;”’ Editorial Departments; Index to

‘Engineering Press: Popular Miscellany.

“Imagine opening a Scribner’s or Harper's and finding
to your great interest that all the articles are upon tech-
mcal or engineering subjects.”— Electrical Engineer, Lon-

Q-

Ne’ws stand.s or by mail, 25 cents a number ; $3.00 a year.
Send 10 cents for a sample copy, and mention the SCTEN-

TIFIC AMERICAN.
WmﬁBqu;‘-

i Fojui i @D

FOR SALE.—Telescope, mounted on tripod, worth
$200. $75 will buy it. Prof. Hammes, Keokuk, Iowa.
cular press $8. Size

Chea’p for small newspa.

Printing: s, e

&hlng easy, printed

ules. send two :tamps for Catalogue to
KEL!LY & CO., Meriden, Conn.t

Do it yourself. Cll‘—

factory.

ALANSON CARY 6 ==

\UFACTURER oF PRINGS !
A" FLAT EEL osr EVERY DESGRIPTION

240 & 242 V. 29™ ST NEW-YORK

PURE TEMPERED COPPER

'g[l"‘lnEUS ﬁ;g.csg;wﬂsT DURABLE & ECONOMICAL, METAL EV ER OFFERED FOR VA-|
s
BLE FOR ELEGTRICAL WORK.EUREKA TEMPERED COPPER CO.NORTHEAST.PA.

CAL USES.HIGHEST ANTI-FRICTIONAL QUALITIES,INDISPENS I

SIEANM ROAD ROLLERS.

CRIPTION.
burg, Pa, U S, A

EI.FECTRIC I—IOISTS

FOR MINING WORK.

ANY DESIRED CAPACITY.

ELECTRICAL MINING APPARATUS OF EVERY DESCRIPTION.

¥ Send for Illustrated catalogue M 2.

THOMSON-VAN DEPOELE ELECTRIC MINING CO.,
620 ATLANTIC AVE., BOSTON, MASS.

STEEL TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Sl = Metal 'lf{pe ‘Wheels, Dies, etc.

4 N Model and Experimental Work
Small Machinery, Novelties, etc., man-
3¢ ufactured by special contract.

EIRED ., Vo oo W 505 N Sty N.Y

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to any 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 Drilling
Machines for 100 to feet.
‘Write us stating exactly what is
reqmred and send for illustrat-

' "A ddres
PIthm Anl‘EbIAN & OIL Vg%LL SUPPLY Co.,
80 BEAVER STREET, NEW YORK.

nd == MACHINERY £

N. Y. Mach’y Depot, Bridee Store 16. Frankfort St., N.Y.

TENCILS st
TEE:-A":_AMESTAMH
Ac E

e i MJ E)'?‘DE

NOV
ARTICLES MANUF‘AC
STEEL NAME STAMPS |-16 |

PELTON WATER WHEEL

% WBror W"‘:RGY lees thehighest efficiency

f]‘ 1’0% f any wheel in the world,
‘{ Simple and rellabl

to every vari 2(; f Bervice,
with heads of 20 feet and up-
ward. Write for circulars.
The PeltonWater Wheel Co
121 Main 8t., San Francisco, Cal.,
or 2358 Central Bmldmz, leerty and
‘West Streets, New York.

of W. F. A. Woodcock, Wi-

LEARN WATCHMAK[NG nona,Minn, Writeforterms
OIL WELL SUPPLY CO.

91 & 92 WATER STREET,
Plitsburgh, Pa., |
\innnfacturers of everything needed for
ARTESIAN WELILS
for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools. etc.
Illustrated catalogue, price
lists and discount sheets
on request.

adapted

k HIFESHORT-WRITE \mw g

Address? The American Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,

INVENTIONS Practlcal DEVELOPED

Drawings, Pattern Making, E: erimenml aud Fine Ma-
chine Work of all kmds " ML D’AMOUR,
151-153 Cedar Street. near West btreet New York.

DRAUGHT SMEN

D FRGATALOGUE OFBEST DEVIGES our.
AWYER ATHOL MASS.

Foot and Power Lathes, Drill
Presses, Scroll Saw Attach-
ments, Chucks. Mandrels, Twist
Drills, Dogs, Calipers, etc.

Lat,hes on trial. Lathes on

a
L Ssend for catalogue of Outfits
for Amateurs or Artisans,
Address H. 1. Sth’ARD,

~ENT,
141 West 2d Street,
Cincinnati, Okio.

LIGHTNING WELL-SINKING

MACHINERY MANUFACTURE

Hyrdaulic, Jetting, Revolving, Arteslan,
~\ Diamond Prospecting Tools, Engines, Boilers,
i ‘\ Wind Mills, Pumps, Enqc]opedln, 1 006
ge engravings, Earth’s Strata, Determi-
nation quality water; mailad,25¢.

V\‘ The American Well Works,
Aurora, fll.

11 & 13 8. Canal

8t.y Chicago, Il

| Gap Lathe, $125. @

General Offica
AURORA.

Works and

=5 D.uu, 'l'oul-

RIFE’S AUTOMATIC
3HYDRAULIC ENGINE QR RAM

SUPPLYING WATER FOR
| Irrigation, Small Towns, Railroad Tanks,
Factories, Steam Mills, Dairies, Country
Residencés, Stock Yards, ete, Automati ic,
Efficient, Durable, am‘l
Inexpmsme Send for
fully illus. catalogue.
BT~ See illustrated notice
in Sci. Am., p. 5, July 5, '9%0.

Rife’s Hydranlic Englne
Mfg. Co., Ioanoke., Va.

ERFORATED

S*MINING SCREENS

P@om_mORE SEPAM\TORS REVOLVING v SHAKING SCREENS|

- 2 JIGS & STAMP BATTERIES ssexc: MILLING= MINING MACHINERYsucraws
- 4%=5 HARRINGTON &KING PERFORATINGC CHICAGO.

NEW YORK OI'IFICE. 284
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hepard’s New $60 Screw-Cutting Foot Lathe_

Capacity up 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
Machinery.

Send for Catalogues.
- GATES IRON WORKS,
30 C So. Clinton St., Chicago
215 Franklin St., Boston, Mass.

U. S. INFALLIBLE METAL POLISH,

In Paste, Liquid or Powdered form,
is superior to any other Polish or material now or here-
tofore in use. Its cost is less than that of any material
or other compounds, and i8s not ‘affected by age or
temperature. (& Samples free. Manufactured Y.
GEO. W. HOFFMAN, 69 E. Wash. 8t., Indianapolis, Ind.

'ﬂlEShimer Cutter Heads 2
g

To work Ca.r Sldmg. Ploormg Ceil-

ing and Ship
- Mould Doors, Sas\g and
Heads to

" ‘”" @i Blinds, Co

M match, L

i Sam’l J. Shimer & Sons,
= Centre 8t., Milton, Pa.

GAS ZGASOLINE ENGINES

STATIONARY and PORTABLE. All Sizes.

Dwarfs in Size, but
Giants in Strength.

hour- per_ horse power
and requires but little
attention torun them,
Every Engine
Guaranteed. Full
garnculars free by mail
fention this paper

N DUZEN
GAS & GASOLINE ENGINE 00 Cincinnati, 0.

THE PENNA. DIAMOND DRILL & MFG. CO.

BIRDSBORO, PA., Builders of High Class
Steam Engines, Diamond Drills, Power and Hand
Cranes, and General Machinery.

$5 t 15 nerday,at

LIGHTNING pt'irm

. Plates the

new, on all kinds of metal
with gold, silver or nickel,
No experience, No capital,
Every housc has goods need-
ing plating. Wholesale to

T agents $5. Write for circu-
lars, H. E. DELNO &

0.s Columbus, 0.

—FOR—

FREE SITES TO SUBSTANTIAL
MANUFACTURING ENTERPRISES

in the rapidly growing towns ot Virginia and West Vir-
ginia, possessing CHEAP IRON, CHEAP LUMBER, CHEAP
FUEL, and RAILROAD FACILITIFS, address J. ‘H. DIN-
GEE, 380 Walnut Street, Philadelphia, Pa., President
and General Manager of numerous J.and Companies
situated alomz the lines ot the Nortolk & Western

Railroad
with over 4C new i] lustrations,

Catalogue No. 12, just issued,

CHUCKS. sitserdiand

The Cushman Chuck Co., H'u'[fmti Conn.
CATALOGUE FREE TO ANY ADDREse. s ':
MODELS ano CEAR O
I!

=l QD and

UNION MODEL WORKS, CHICAGO.

<
-l

Q
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W dvertisements.

Inside Page. each insertion - « 73 cents a Iine:
Back Page, each insertion = - =« = £1.00 a line

The above are charges per agate line—about eight
words per line. T'his 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 Uffice as early as Thursday
morning to appear in the tollowing week’s issue.

STAR HACK SAWS.

All who use Star Hack Saws in hand frames know
their value. Whenrun with power, that value is in-
creased at least fivetold. Price ef Power Machine, |
$:25. [Itcutsupto five inches. In many shops it saves °
They are fast coming into use, and

its cost in 25 days.
never fail to satisfy.

MILLERS FALLS CoO,,
93 READE STREET, NEW YORK. \

' STEAM LAUNCHES,

STEAM YACHTS & TOW BOATS,

HIGH SPEED MARINE ENGINES. Alltypes
of boat boilers, including the ROBERTS
WATER TUBE SAFETY
improvements. CHAS., P. WILLARD & CO.,
Catalogue free. 5 Domniinick St., Chicago.

DO USEERE POWERD?
‘We can supply it with the

, Motor of 1h¢ 19th Gentary

to 70 horse power.

Cost about one cent an hour to

)each indicated horse power.

of L acorthy not size, my ralue lies?

=’ YWhat others think of me is stated
in catalogue.

CHARTER GAS ENGINE CO.

I'. 0. Box 145, ~terling, 111,

AU AMERICAN 3CLL TELEPAONEC0,

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
forms 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 or its licensees responsible for such
uniawful use. and all the consequences
thereof, and liable to suit therefor.

LEARN WATCHMAKING, Engraving, and kin-
dred branches. Nend for Prospectus. CHICAGO W ATCH-
MAKERS’ INSTITUTE, 22 Van Buren Street, CHICAGO.

Figures all Examples. Key
AR operated. Rapid. Accurate
1 Relieves mental strain.
Send for Circular. . &T. Mra. Co.,52-56 11linois St. Chicago.
Wanted 50,000 Sawyers

SAws and Lumbermen to SAws

send us their full address for a copy of Em-
erson’s §#F " Book of mA W=, new 189 edi- A

BOIILER with our i

The MONARCH and
STRIP and MOHAWK brands of RUBBER BELTING

RUBBER BELTING

—ESTABLISHED 1835, ——
MALTES

CROSS RED

are the Best.

THE GUTTA PERCHA AND RUBBER MFG. CO.
Para Building, 35 Warren St.,, New York.

y
“ best ’—that’s why we have sol

Beaver Falls, Pa. Branche
53 N. Forsyth St., Atlanta, Ga.

may not be a familiar expression to

mats in America bear trade mark * Hartman.”

have brass tng l\l_![Il(',\lrlk(‘,ltfl!l‘ull])(‘(l {‘l\’ Fina

Chicago. san Francisco. Portland, Oregon. Boston.
“HARTMAN'S MILLION ?

ou, but you have seen the mat and know it is 3
Kalf awmillion of them. %0 per cent of all the wire °
HARTWAN MEG. CO. works,

8 State St., Chicago s 51 and <,
Our Mats

>

d over

8 102 Chambers Sto, N Voo [ g
Catalogue and test mo_l_nals mailed free.

POPULARITY

Does not always indicate the best
judgment, but the popularity of the

is based on a reputation that has been gained
by sterling qualities, and they now stand

Without a ‘Rival.
POPE MFG. CO., ,, groxennogsess

77 FRANELIN ST., BOSTON. 261 Wabash Ave., Chicago.
FacToRY. Hartford, Conn.

NEW KODAKS

“You press ihe button,
we do the rest.’

Seven New
Styles and
Sizes
<« ALL LOADED WITH
Transparent
Films.
For sale by all Photo. Stock Dealers.
THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N. Y

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important Improvements.
All the Essential Features greatly perfected.
The Most Durable in Alignment. _
Jasiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.
The Smith Premier Typewrite: Co., Syracuse, N, Yo U. S, A,
Send for Catalogue.

Mechanical Help for Inventors.
There is nothing like a first-class ma-
chine shop, organized for and adapted to
miscellaneous jobs, to carry out an in-
ventor’s ideas and make the most of
‘hem. Primer to send.
TwE JONES BROTITERS ELECTRIC Co. CIN'TT.

MPLETE STEAM PuMP

10 Sizes rram$7 70875
-oRWATER SUPPLY TANKS,
FIRE PUMPS et

VawDuzeneli

-SoLe MAKERS « °
!

SUBMARINE, =+ +
UNDERGROUND,
INTERIOR, +

L))

)

SIEMENS +CABLES,

+ + TELECRAPH,

+ TELEPHONE,
ELECTRIC LICHT.

-

Manufactured under authority of
SIEMENS & HALSNKE by THE EDISON GENERAIL, ELECTRIC CO.

at their SCHENECTADY

WORKS.

Estimates furnished on application.

Address,

Cable and Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St.,, NEW YORK

7 May 11 and July 20, 1880, to Mr. S. L.
under these patents.
FARREL FOUNDRY & MAC

COPELAND & BACON, Agents,

+ROCK BREAKERS AND ORE CRUSHERS

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con-
taining the invention described in Letters Patent issued to Eli W. Blake, June 15, 1858. t0-
gether with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted

Marsden. All Crushers supplied by us are constructed

HINE CO., Manufacturers, ANSONTA, CONN.
NEW YORK and PHILADELPHIA

@ WELL DRILLING MACHINERY.

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
with steam or horse
¥ & DOWeEr.
Send for
¥Catalogue.
ADDRESS

Williams Brothers
ITHACA, N. Y.

1

AMUGEORDMFO.CT.

tion. We are first to introduce NATURAL
GAS for heating and tewmpering Saws with
wonderful etfect upon imlprov'mg their qua-
e WAERROR SERTH ¥ 2y
& CO. (Limited), Beaver l’"zills, Pa.
DEFIANCE MACHINE WORKS,
DEFIANCE, OHIO, U. S. A,
BUILDERS OF
WOOD-WORKING MACHINERY
FOR
Hub, Spoke, Wheel, Wagon, Carriage Bending,
HUOD,
Neck-
Yoke,
Single-
Tree,

AXND

Handle
Factories.

Complete
Qutfits.

Send for

~ ) ) Catalogue.,
Patent Wheel Boxing Machine. ’

JENKINS' UPRIGHT CUSHIONED

POWER HAMMER.

Users of this hammer sustain us in
saying that it has no equal in all good
working qualities. Perfect cushion and
a perfect blow, with perfect comtrol. For
/ ganiculars!‘L. & R. WISTER & CO.,

* 257 So. 4th St., Philadelphia, Pa., U.SA.

FOR RAILROADS
J WATER WORKS,

WooDEN TANK

MILLS , FARMS &c.
LANRGE WATER TANKg ™ T o Pie sTock of
PLANS 2 7A SPECIALTY. =

SPECIFICATIONS FURNISHED E £YPRESS LUMBER.
FOR FOUNDATIONS &TOWERS. - .CALDWELL&C?
N° 217 E.MAIN ST. LouisviILLE Kv.

Adjusting Incandescent
IITGEITS

At any desired angle.

Designed for use in
MACHINE SHOPS,
FACTORIES, and MILLS

Of every description.
Manufactured only by

R. HOLLINGS & CO,

S 345 Washington Street,
L Boston., Mass.; U.S.A.

SEND FOR ILLUSTRATED CATALOGUE.

H. W. JOHNS'

Asbestos
Sectional
Pipe

Coverings.

Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc.
READILY ATTACHED OR REMOVED BY ANY ONE.

ASBPESTOS BOILE

R COVERINGS.

‘We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any

part of the

H. W,

nited States.

JOHNS MANUFACTURING COMPANY,

Sole Manufacturers of H. W. Johns’ Asbestos Millboard, Sheathings. Building Felts, Fire-Proof Paints,
Ligwd Paints, Ashestos Roofing, etc.

87 MAIDEN LANE, NEW YORHN.,

CHICAGO, PHILADELPHIA, BOSTON, ATLANTA,

© 1891 SCIENTIFIC AMERICAN, INC.

] THEY

E¥~NAEI ELEVATORS.

PASSENGER & FREIGH .
L.S.GRAVES & SON RPOCHESTER NY. NEW YORK.BOSTON.ST LOUIS.DETROIT.

TANITE

The Tanite Co.,

STROUDSBURG, PA.
1A1 WasHINGTON ST., NEW YORK.
LITTLE HERCULES DRILL CHUCK
Has eccentric rotating, self-gripping jaws,

) which hold strongest when wOrkipiz
e hardest. 'T'he larger the drill,

cmery,

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

the more powerful the lever-

age. All working parts of best

steel, hardened. The most

71- powerful, accurate, and dura-

ble chuck in the market.
Oneida Mfg, C d'y
Oneida,

The Sebastian-May Co. §
Improved Screw Cutting

Pover i L EL LSO

Co.,
A.

Drill Presses, Chucks, Drills, ])oszsx 4
and Machinists’ and Amateurs’ J&
Outfits. Lathes on trial. Catae=

logues mailed on application, i
163 to 167 Highland Ave.,2
SIDNEY, OI1110.

20C. SPENT FOR POSTAGE MAY SAVE YOU MaNY DOLLARS,
“TRY Us!"

H. DUDLEY COLEMAN MACHINERY CO.,

LIMITED. .
NEW ORLEANS, LA, U. S. A.

DELIVER STEAM ENGINES AND BOILERS SIX TO TWO HUND-
RED HORSE POWER AT ANY RAILROAD DEPOT IN THE UNITED
STATES, SHIPPING EITHER FROM NEW ORLEANS, LA. O
DIRECT FROM OTHER WELL KNOWN FACTORIES.

[2] 0]

v8u USE GRINDSTONES?
A If s0, we can supply you. All sizes
unted and mumounted, always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. §F~ Ask for catalogue.

The CLEVELAND STONE CO,
2d Floor, Wilshire, Cleveland, O.

BARNES’

“New Friction Disk Drill

FOR LIGHT WORK.

Has these Great Advantages: The
speed can be instantly changed
# from 0 to 1600 without stopping or
4 shifting belts. Powerapplied can
| 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.

W.F. & INO. BARNES CO.,
”.1999 Ruby St., Rockforad, T11.

NPT SEND Fon \Y
X RN WAL, U
7, ISVTTARESY, o2
TR SRUARE

THE ARMSTRONG MACHINE

For Cutting Off and Threading Pipe.

Will Cut Off and Thread
Pipe from 1 to 4 inches,
requiring only 3 to 4 min-
utes to thread pipe.

We think this to be the

SHEET BRASS BRASSWIRE &

best machine on the mar-
ket, the same as our
Adjustable Stocks
and Dies
are universally acknow-
ledged to be

o THE BEST.
" Send for 1891 Illustrated Catalogue and Price List.

ARMSTRONG MFG. CO., Br'ldgepo[t, Conn.
THE NEW MODEL ‘“HALL.”

PERFECT TYPEWRITER, 5
= BEST MANIFOLDER.
BF~:Terms to Agents Liberal,

PORTABLE, INEXPENSIVE.

ITES ALL LANGUAGES.
Send for Catwogue and

Specimens of 1o
Address N. TYPEWRIT'ER CO.
611 Washington St., Boston, Mass.

WHY PAY FANCY PRICES for Valves
having composition disks (either hard rubber or as-
bestos). beca se you have become disgusted with the
common cheap trade valve. No composition is as
good for steam as gun metal ; therefore. why be misled
to pay more for an nferior article? Investigate Lun-
kenheimer's Patentea Regrinding Valves. made of
gun metal, heavy aud regrindable. When leaky, can
e made good as new by regrinding, or the disk re-
placed. These valves are extensively used on loco-
motives, steamships, in refineries, and by the U.S.
Navy on cruisers. Every valve has a airection tag
attached, *‘Lunkenheimer’” cast in the valve-shell,
and warranted. For sale by dealers, or
The Lunkenhcimer Rrass Mtg. Co., Cincinnati, 0.

RMAGIC LANTERKS

» QI LAMPS HAYE NO EQUAL

\/IEWS or ALL SUBJECT:

EASTERN PRICES GUARANTEED

SEND FOR CATALOGUE

L. MAN SE
88 MADISON STCHICAGO ILL

Steam! Steam!

Quality Higher, Price Lower.

For Strictly Cash, Complete Fixtures except Stack.
2-Horse Eureka Boiler and Engine, - $145
4. 13 “ “ “ - 225

Other sizes at low prices. Before you buy get our prices.

B. W. PAYNE & SONS,

Drawer 56. ELMIRA, N. Y.

PRINTING INKS

he SCIENTIFIC AMERICAN is printed with CHARS,

T
ENEU JOHNSON & CO.'s INK, Tenth and l.ombard

8ts., Philadelphia, and 47 Rose St., opp, Duane, New York





