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NEW DYNAMITE GUN. rapidity, there is no jar or shock until the projectile | a pulley wheel for connecting it with a steam engine,

From time to time we have published accounts of [ has been discharged and has come in contact withsome | or any high power motor, by means of which the car-
the various experiments that have been made of late |obstructing object. The power that is employed to|riage may be set at a high rate of rotation. These
years in ordnance for the discharge of the high ex-|thisend is centrifugal force—that force which bursts | wheels are constructed thick and strong at the point
plosives. During the past eight years, the value of|grindstones and tears them into a thousand pieces, |at which they connect with the shaft, in order to resist
dynamite, gun cotton, nitro-glycerine, mercury the great strain, which is measured by the square
fulminate, etc., for use in warfare, has been thos of the velocity multiplied by the weight of the
roughly appreciated, and the only problem to carriage. The gun represented in the cut is con-
solve has been how to handle these explosives structed for carrying four charges at a time, each
with less destruction to one’s self than to the ene- of which may be discharged in rapid succession.
my. This has not been altogether s6 easy of ac- The projectiles are inserted in carriers or cham-
complishment. It is believed that the problem bers (see Figs. 3 and 4), which are arranged be-
of throwing large charges of explosives to a con- tween the wheels at equal intervals from one
siderable distance has been accomplished by Capt. another, and near the periphery of the wheels.
Zalinski’s dynamite gun, in which the inertia of The projectiles fit closely in these chambers, where
the shell in the gun is gradually overcome by sub-- they are firmly held until the instant of discharge
jecting it to a gradually increasing pressure of by two doors, which- lock -and-unlock automati-
compressed air. The experiments to this end have cally, and which hold the projectile in a vise-like
been successful, and the shell leaves the muzzle of grip. .
the gun at a very high rate of speed, while the The end of the carrier is journaled in the side
initial shock is comparatively slight. Owing to of the wheels, and the other end is left free to oscil-
the peculiar structure of the projectile used - in late in radial slots in the wheels. The free ends
this type of gun, the range is somewhat limited. of these carriers are held down when loaded and
We have also illustrated a dynamite gun in which locked by clutech bars meshing in teeth on the
common gun powder was used as the propelling free ends, the clutches being attached toa shaft
power. In both of these gunsthe shell is made connected with the firing mechanism ; when the

of a peculiar type, being adapted to take up the gun is to be discharged, the clutch bars are releas- .
initial shock of discharge. DETAILS OF DYNAMITE GUN. ed from the free ends of the carriers, which fly up-
In the gun which is illustrated below, and which ward by reason of the centrifugal force exerted upon

is the invention of Walter E. Hicks, of New York City, | and which dashes flywheels to destruction. It is that|them, the doors fall automatically (see Fig. 4) into re-
the danger of self-destruction fromaccidental explosion | same force which, according to La Place, gives the|cesses in the sides of the wheels, and the projectiles,
at discharge has been reduced to a minimum, as there | planet Saturn her beautiful rings. having received their momentum from the rotary
is absolutely no shock, the shell being projected bythe| The rotatable carriage from which the projectilesare | motion of the carriage, are projected into space. As
rotary motion of a revolving carriage. As this motion | discharged consists of two steel disk wheels (see detail) | was observed, the carriers are pivoted at one end,
begins with a slow movement, gradually increasing in | mounted parallel upon a shaft, which is provided with | which allows a certain amountof outward play, for the
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reason that when a body is suddenly set free from the
outer edge of a revolving disk or carriage, that body,
owing to the centripetal force, will follow a curved
path, therefore, the projectile carriers are mounted to
admit of a certain amount of outward play in order to
counteract to a certain extent their tendency toward a
curvilinear trajectory. The gun can be used as a mor-
tar for high angle fire or close siege work, and is also
adapted for long range. The journals on each side of
the wheels are provided with flanges and concentric
disks (see Fig. 2) which revolve on sleeves extending on
the inside of the journals. These concentric disks have
the firing bolts attached to the peripheries (see Fig.
5); and they are adjusted by caps and set screws to the
journal flanges, the whole being surrounded by an an-
nular rim, indexed with the degrees of two quadrants,
so that by adjustment of the concentric disks, the ali-
dades attached to the sleeves through which the firing
bolts slide will point to the degrees of elevation or de-
pression desired.
The gun can be discharged at any angle in the
vertical plane, while the are of fire in the horizontal
" plane is the same as in any other piece of ordnance.
The tripping device on the rotary disk is arranged in
such a way that the shell can be discharged at the
point previously fixed upon; this being entirely
arranged before discharge by the position of the quad-
rant. The tripping devices for two of the carriers are
located upon the right hand disk, and those for the
other two carriers on the left hand disk, whereby two
of the shells may be discharged at a time, the other
two being left in the carrier until it is desirable to dis-
charge them. The four shells .may be discharged in
rapid succession, and the trajectory of each being prac-
tically identical, each successive shot will add to the
destruction done by the preceding one. One peculiarity
of the gun or engine, as it might perhaps more pro-
perly be called, is its comparative noiselessness. There
being no expansion of gases and no vacuum, there is no
report of any kind, the only sound being the whiz of
the shell as it passes through the air. There is neither
flash nor smoke, report nor recoil, and there is nothing
to apprise an enemy of the whereabouts of the gun,
and the destroyer might come in the midst of an
enemy unseen and unheard. It is hoped that a
thorough trial of this new gun will be made, from
which data may be obtained concerning the efficiency,
range, and practicability of this as a weapon of war-
fare.

The combination shot and shell designed to be used
in this engine is of regulation shape, having a solid
steel head for the purpose -of producINg e Breatesty”

. penetration upon impaect. It is provided with a steel
rod or precussion striker, extending through the center,
one end of which is adjusted in the apex of the ogival
head, while the other end rests against a precussion
primer, which upon impact explodes the charge of ex-
plosive, thereby producing a double blow by impact of
the shot and by the subsequent explosion.

The shot can also be exploded submarine, being pro-
vided with a device which will produce an explosion
in'case thejtarget should be missed. Should that target
be a ship, that effect would thus not be wholly lost.

_—————r———
Finish for Redwood.

A prominent dealer in redwood supplies the follow-
ing formula and directions for treating redwood finish.
We understand it is a practice that has been in-
dorsed by successful experience in San Francisco.
Take 1 quart spirits of turpentine, add 1 pound corn
starch, add 4 pound burnt sienna, add 1 tablespoon-
ful raw linseed oil, add tablespoonful of brown japan.
Mix thoroughly, apply with a brush, let it stand say
fifteen minutes, rub off all you can with fine shav-
ings or a soft rag, then let it stand at least twenty-
four hours that it may sink into and harden the fibers
of the wood; afterward apply two coats of white shellac,
rub down well with fine flint paper, then put on from
two to five coats best polishing varnish; after it is
well dried rub with water and pumice stone ground
very fine, stand a day to dry ; after being washed clean
with chamois, rub with water and rotten stone, dry,
wash as before, clean, and rub with olive oil until dry.
Some use cork for sandpapering and polishing, but a
smooth block of hard wood like maple is ‘better when
treated in thisway. Redwood, according to a Califor-
nian’s idea, will be found the peer of any wood for
real beauty and life as a house trim or finish.

_——————r—

Lighting by DMeans of Accumulators,

At Springfield, Mass., the electric light company have
recently putinto their works on Taylor Street the sys-
tem of the Electrical Accumulator Company, of New
York, composed of 378 large cells, which take up a floor
space of about 20 by 15 feet, and they stand about 8
feet high. The company are able to store electricity
enough in the accumulators to run 500 lights ten hours.
In this way they are able to do more work with the
same amount of engine power, as the engines can be
used to store up electricity during the day for usein the
night, and then the same motive power can be used to
propel the arc dynamos at night.
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DOGS THAT LEARN TRADES.

The dog corps, long since established in the French
army, has been recently much increased, so efficient
have these little soldiers become. Atan early stage of
the trials they gave satisfaction as advanced posts,
scenting or hearing a stranger approaching even in the
darkness, and quickly learning the difference between
a friendly and a foreign uniform. The latest trick the
military dog has learned is that of carrying dispatches
between distant sections of an army or reliefs or re-
enforcements presumably advancing through hostile
country. The system is an offshoot of the dog smug-
gler system, which is described in the current number
of Blackwood’s, and the steps by which the animals are
taught to understand what is wanted of them are best
shown by reference to that article.

The smuggler in broad day walks across the frontier,

his dog by his side, leaving the latter at the house of
his accomplice and returning without him. When
night falls, the dog is given a beating and turned loose
to find his way home. Next he has a small packet
fastened to his collar, and gradually the burden is in-
creased. Then half a dozen or more are employed at
the same time; the most intelligent being given no
burden, that he may the more readily act as a scout
for the others. He goes ahead, they keeping well back,
till he gives them the signal that the coast is clear.
The customs dog from its earliest years is made to play
hide and seek with bags of coffee, rolls of lace, pack-
l ages of tobacco, and thelike. They do not bark, being
taught to sit silently in ambush and give a low growl
or simply cock up their ears and point the true diree-
tion of the advancing pack. '
% The French army dogs, mastiffs, like the smugglers’
dogs, though first they must be taken from point to
point to find them again, when they get to understand
theidea, and what is wanted of them, will find a dis-
tant column or command with little difficulty if given
the general direction, unless it be at too great a dis-
tance, and carry messages to and fro with commend-
able zeal.

OO
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“A POSSIBLE REVOLUTION IN MEDICINE.”

Most people have read of the bacteria and of the dis-
coveries concerning them made by Pasteur and Koch.
The subject seems generally to be regarded as belong-
ing to the doctors—an interesting, phase of,the progress
of our time and something for students to sit up late
over, but not directly interesting to lay minds. This
seems to be a grave error, for, in a recent paper on ‘“ A

Povsible Rowolution,” NDr. Austin Flint says that by a
knowledge of the bacteria nearly all luman ieof a

physical nature may be cured or prevented. Hence
there is no secular subject that may fairly be looked

4 | 1pon as more engaging and timely. Slowly, butsurely,

there is working a revolution in the science and prac-
tice of medicine and surgery. He thinks a time will
come when the cause will be known of every infectious
disease,; when they will be preventable, or having
broken out,will be easily curable ; and, best of all, when
it will be possible for the intelligent physician to afford
protection against all such diseases as scarlet fever,
measles, yellow fever, whooping cough, ete.

Indeed, there need not be any epidemics, and even
constitutional diseases will be curable if only the pro-
gress in the science of bacteriology should go on at the
present rate, because, in a figure which the Doctor bor-
rows from the French, ‘‘ The higher one ascends, the
further off seems the horizon.” That is to say, the fur-
ther we go in bacteriology, the greater appears the
promise. In the last few years there has been a really
remarkable advance, ‘‘ an evolution of knowledge,” the
author calls it. There is ‘ Pasteur’s work with the
fermentations, his discovery of the microbe which
breeds in the silkworm a peculiar disease, and especi-
ally the isolation of the mierobe of the carbuncular
disease of sheep—which sometimes attacksman. These
give a powerful impulse to the study of bacteriology.”
Koch’s part in the bacteriological era would seem,
from what our author says, to be somewhat similar to
that of Ampere in electro-magnetism ; he supplement-
ed Pasteur’s discovery, as Ampere did Oersted’s.

Bacteria, which are now known to be vegetable and
not animal growths, are to be found in large numbers
in the intestines even of the most healthy, and it is in
knowing the nature and habit of these that will ena-
ble the student to prevent their inroads when the con-
dition of the system leaves it disarmed. Even now,
so we are told, consumption can no longer be called
incurable, fermentive indigestions are successfully
treated by means of a class of remedies known as dis-
infectants. In many of the skin diseases is found an

0834 | organism at work ; in diphtheria the germs are at work

in the mucous membrane. In both cases the physi-
cian now addresses himself particularly to dealing with
these germs. Among the diseases in which, our author
says, the presence of bacteria has already been surely
traced, and their influence depressed or destroyed, to
the relief or cure of the patient, are : Tuberculosis,
diphtheria, typhoid fever, yellow fever, relapsing fever,
the malarial fevers,certain catarrhs, tetanus, nearly a,ll_
contagious and skin diseases.
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The Scientific American for 1889.

READ WHAT THE PUBLISHERS SAY.

The increasing circulation of the SCIENTIFIC AMERI-
CAN enables the publishers to improve the paper every
year, while the subscription rates are kept at the low-
est possible figure.
to these facts ; and with a still further increase of pa-

The year just closing bears witness

trons for the coming year, which we are encouraged to
expect, still greater improvement may be expected.
We look upon our readers as our friends, for whom we
are willing to devote our time and our best energies,
and for enquirers through our ‘ Notes and Queries”
column we do incur large expense to secure accurate
information. The recipes and directions offer practical
hints in engineering and physics and in every depart-
ment of science. The large number of beautiful wood
engravings which embellish each number of this paper
speak for themselves ; in fact, our tens of thousands of
regular patrons, some of whom have taken the SCIEN-
TIFIC AMERICAN from its infancy, more than 40 years
ago, know without being told how the quality of the
paper has advanced with its years, until it has attained
an eminence and circulation to which none other of its
We would re-
mind our readers that this number closes a volume,
and with it the subseription of several thousandsof our

class at home or abroad approximates.

patrons expires, and before the end of another week we
trust that every one will not only renew his own sub-
geription, but include some friend, the manager of his
works, some worthy employe, an apprentice, or some
bright boy who has a taste for mechanies or some
special department of science. It will makea useful as
well as an acceptable New Year’s gift, and the recipi-
ent every week for a whole year will be reminded of
the donor’s good deed, and will, undoubtedly, be a
more intelligent and better man from the instruction
he will derive from its weekly perusal. Price only $3
a year, and for so small a suin we shall feel disappoint-
ed if several thousand more names are not entered on
our subscription books for 1889 than were recorded in
1888.

48>

Bursting of the New Steel Gun,

Before this gun was tectca I predicted that it or any
otner cast steel gun would be a failure. My reasons
for this were that no cast steel gun could be made that
the metal would be of regular tension. In1869 I visited
‘the steel works of Mr. Krupp, in Essen. Prussia, where
1 was at that time fortunate enough to see them forg-
ing the largest ingot of steel that, up to that time, had
ever been made in the world. It weighed 82,500 pounds,
and was being forged under the then largest and
heaviest steam hammer ever made, the hammer of
which alone weighed more than 50 tons, and struck a
blow of more than 100,000 tons; whern forged, one-third
of the upper or pipe end of the steel was cut off.

Mr. Krupp explained that no mass of molten metal of
near that size would be of uniform tension when cooled,
because the outside must cool faster than the center,
and shrink on it like a band shrunk on it. Then the
center shrinks from that in cooling. He also said that,
in order to forge the steel for a gun, it was necessary
that a steam hammer be of sufficient weight to move
the metal clear to the very center at every blow in
order to leave it of uniform tension ; that if a hammmer
that was itself too light, in forging that the outside
would be enlarged more than the center, and it would
be also of unequal tension.

During the war I lived in Trenton, N. J. “At that
time a gentleman, then living in New York, received
an order for a cast iron cannon to be of 8 inch bore.
The cannon was constructed with deep spiral ribs ex-
tending around the breech, and it was of immense
weight. It was taken about three miles below Tren-
ton in a dugout made by the Camden and Amboy
Railroad Company for a fill in building the road. It
burst at the first charge, the breech going into three
pieces, one, weighing many tons, more than half a mile
into an oat field. I was on the ground on the Sunday
after and saw the wreck.

During the war I was in Washington, and in front of
the war department building was a Rodney gun. It
was a gun made by shrinking rings over the breech to a
little below the charge. While I stood there, among
numerous other curious visitors, and all apparently
admiring the gun, Fred Sickles, of Sickles cut-off, came
up and looked it over. A gentleman in the crowd
said: *‘ Mr. Sickles, what do you think of it ?” Said
he, ¢ Well, it will never stand seven charges. It will
crystallize by unequal tension right where the rings
terminate.” :

T had the curiosity to watech the resnlt of the first
Rodney gun. It was put on the Naugatuck and burst,
just as Sickles said it would, at the fifth round.

I am, therefore, of opinion that no cast gun will ever |
be a success. Failure will not be in consequence of im-
perfect annealing, but of immproper tension.

J. E. EMERSON.

it &P

Collisions in Fogs.
In his annual report to the National Board of Steam

Navigation, President Cheney shows that there were [

in 1887, 84 casualties to vessels frown collisions in fogs ;
100 in 1886, 120 in 1885, 92 in 1884, and 59 in 1883. He
gives a statement by Captain H. C. Taylor, U. 8. Navy,
who says:*

The general idea on shore and among seafaring
people who do not reflect and observe closely is that,
if you are going slower, you can stop easier ; if going at
a high rate of speed, it takes longer ; but the real fact
is that, for all purposes of avoiding impending colli-
sions, it is impossible to stop at all when at high speed,
within any period needed to avoid collision.

Those who have practically tried it, know that when
a large seagoing vessel is rushing through the water
12 or 13 knot speed, that the first effect of the propeller
or paddle wheels backing is in no way perceptible.
The momentum of the ship begins to be lost by the
natural resistance of the water, and when checked
somewhat, the effect of the screw commences to be felt,
and not before. No heavy vessels (whose momentum
becomes so great as their speed increases) should go
more than six knots per hour in a thick fog, if they
hope to avoid collision; and a speed of eight to nine
knots renders avoidance impossible. .

The investigations and experiments of Captain Co-
lomb, R.N., with many steam screw vessels, of differ-
ent size, and moving at different speed, show that the
average distance in which a steamer will stop after
suddenly reversing the engines is four and one-half
times the ship’s length.

Some experiments made with the SS. Aurania, 480
feet long, and moving at a speed of thirteen knots,
showed that she came to a dead stop in three and six-
tenths times her length, after reversal of the engines.

The case of the Aurania is a very favorable one, and
indicates that, though not at full speed, she stopped in
one-third (1,728 feet) of a mile. All of us who are
familiar with thick fogs will realize the uselessness of
stopping only after one-third of a mile has been
covered.

Experiments with the SS. Oregon gave the same
results ; the time to come to a dead stop being 3 min-
utes and 59 seconds.

The mean results of many trials with different sized

vessels, and moving at different speeds, show that to
stop a vessel in the shortest possible space, the helm

should be put hard over the instant the engines are
reversed. If this is done, the vessel will lose way and
come to a state of rest when she has changed her head-
ing four points. She will then have moved ahead a
little less than three times her length, and will have
transferred one length ; that is, her stern will be just
clear of her original course.

The dragging action of the rudder, as mentioned
above, is well known to all seafaring people, and can
generally be utilized to avoid collision, unless danger
exists on both bows. But we must remember that the
above results were obtained largely in quiet weather
and smooth water ; and a strong breeze or rough sea is
liable to alter the above results as to the movement of
the ship’s head.

—_—— e, r-— -
Manufacture of Hydraulic Cement.

According to Dr. Michaelis, the foremost cement ex-
pert now living, the raw materials, when dried at 212°
F., consist essentially of 75 to 79 percentum (by weight)
of carbonate of lime and 24 to 20 per cent of silicate of
alumina (clay). These, when burned, represent 6214 to
67 per cent of lime and 3314 to 29 per cent of silicates
(silica, alumina, oxide of iron), leaving 4 per cent for
accessories. After the hardening of the hydrated
cement, a transformation, by complicated reactions,
has taken place into hydrated silicate of lime, as the
most important ingredient, in hydrated aluminate of
lime, ferruginous lime, hydrate of lime, basic sulphate
of lime, and carbonate of lime.

Some of the phases during the burning, as well as
during the hardening process, are of interest and im-
portance.

The constituents being pulverized are mixed into a
homogeneous paste, balled, dried, and burned by ex-
posure to a quick white heat, equal to the melting
point of wrought iron. This causes first the expulsion
of the chemically bound water and carbonic acid, and
next a softening of the whole mixture. During the
calcination alumina and oxide of iron, which acted in
the clay as bases, assume the role of acids toward the
lime, the calecined oxide of iron acting as a flux in the
fire. A preponderance of alumina favors the produc-
tion of a quick-setting cement, while an increase of iron
has the opposite effect, since it arrests the eager absorp-
tion of water by the lime, which causes it to swell.

When partial vitrification sets in the heat is promptly
stopped, since a higher heat or a continued oxidizing
heat of the normal temperature will ruin the cement,
which now requires rapid cooling as much as it did a
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quick heat before. At this stage the softened lime is
alloyed with the softened eclay, while neither is in
fusion yet. A disposition for the formation of new
combinations of lime, with silica, alumina, and oxide of
iron, is induced without allowing these nascent coin-
binations to be fully consummated, because they, as
crystalline bodies, would impede the subsequent hydra-
tion and the dense interlocking of the molecules dur-
ing the setting or crystallization processes. Under
these conditions the lime, though not chemiecally com-
bined, is engaged and kept out of harm’s way.

The high temperature of the kiln has gradually con-
densed the mass and most prominently the silica. The
globular texture attained in moderate heat was simul-
taneously transformed into a laminated semi-vitreous
texture. -

The Portland cement owes its high reputation
largely to such physical changes. Globular texture
makes contact by points, while laminated texture
achieves more intimate contact by sarfaces. In our
case it secures in strata of height 50 per cent more
cementing substance than a mass of globular particles.

This close packing intensifies cohesion, of which the
high tensile strength is the exponent. After cooling
the clinkers are ground to impalpable, dense, drossy,
steel-hard powder, having a specific gravity of 30 to
3'15. A few weeks’ storage seasons the product and
makes it ready for use.

—— 4O PP

Manufactures in Japanese Prisons,

A visitor to a Japanese prison in Tokiothusrecounts,
in the Pottery Gazette (London), a portion of his experi-
ences : Then we visited a workshop where jinrikishas
were being made, then one where umbrella handles
were being elaborately carved, then one where every
kind of pottery, from the rYough porous bottle and jar
to the egg-shell teacup, was rolling from a dozen pot-
ters’ wheels, and then came the great surprise. Two
days previous I had visited the house of the most fam-
ous maker in Japan of the exquisite cloisonne ware—
the enamel in inlaid metal work upon copper—who
rivals in everlasting materials the brush of Turner
with his pigments and the pencil of Alma Tadema
with his strips of metal. And I had stood for an hour
behind him and his pupils, marveling that the human
eye could become so accurate, and the human hand so
steady, and the human heart so patient. Yet I give
my word that here in the prison at Ishikawasat not
six but sixty men, common thieves and buarglars and
peace breakers, who knew no more about cloisonne
before they were sentenced than a Hindoo knows
about.skates, doing just the same thing—cutting by
eye-measurement only the tiny strips of copper to
make the outline of a bird’s beak, or the shading of
his wing, or the articulations of his toe, sticking these
upon the rounded surface of the copper vase, filling up
the interstices with pigment, coat upon coat, and- fix-
ing and filing and polishing it until the finished work
was so true and so delicate and so beautiful that noth-
ing except an occasional greater dignity and breadth
of design marked the art of the freeman from that of
the convict, C'etait a ne pas y croire—one simply stood
and refused to believe one’s eyes. Fancy the attempt
to teach such a thing at Pentonville or Dartmoor or
Sing Sing! When our criminal reaches his prison
home in Tokio, he is taught to do that at which the
limit of his natural faculties is reached. If he can
make cloisonne, well and good ; if not, perhaps he can
carve wood or make pottery ; if not these, then he can
make fans or umbrellas or basket work. If he is not
up to any of these, then he can make paper, or set
type, or cast brass, or do carpentering. If the limit is
still too high for him, down he goes to the rice mill,
and seesaws all day long upon a balanced bean, first
raising the stone-weighted end, and then letting it
down with a great flop into a mortar of rice. But if
he cannot even accomplish this poor task regularly, he
is given a hammer, and left to break stones under a
shed with the twenty-nine other men out of 2,000 who
could not learn anything else.

—_— e P—
Amphibian of the Coal Period.

Professor Bickmore, in a recent lecture on * The
Period of Reptiles and Mammals,” in the Museum of
Natural History, this city, presented on a screen illus-
trations of the footprints of one of the amphibians of
the coal period. The illustration was a drawing from
the great slab of bluestone which belongs to the
museum, and was taken from the stone quarry at
Turner’s Falls, Mass. The animal itself, Mr. Bickmore
explained, was one of those which roamed in great
numbers along the Connecticut Valley during the car-
boniferous period. This one had left its footprints in
the mud, and the impression having been subsequently
filled with sand, the cast was preserved when the clay
became hardened into stone.

From foseils of the animal, which have been obtained
in other portions of the valley, it appears to have had
an elongated body, about fourteen feet long, on four
legs. It moved mainly on the hind feet, the fore legs
being shorter, and lived partly in the water and partly
on the banks of the stream.
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SIMPLE EXPERIMENTS IN PHYSICS,
BY GEO. M. HOPKINS,

The engravings represent a few examples of the pro-
jection of simple physical experiments upon the screen.
Besides a lantern, a few glass tanks with parallel sides
will be required. These are preferably, but not neces-
sarily, made of three pieces of plate glass, one a thick
piece, having the shape of the cavity cut out of it, the

Fig. 1.—COHESION.

others simply flat pieces, attached to opposite sides of
the first by means of marine glue or other suitable ce-
ment.

A cell made of plates of glass clamped on opposite
sides of a bent rubber strip servesagood purpose. Itis
a great convenience to have several of each kind, so
that preparations for projection .may be made at
leisure.

Fig. 2 -REDUCTION OF VOLUME BY MIXTURE,

In Fig. 1is shown the well known experiment illus-
trating cohesion. In the tank is placed a mixture of
alcohol and water, having the same specific_gravity as|
olive oil. Into the mixture is very carefully introduced
a globule of olive oil, which may be colored or not.
The oil assumes a perfectly spherical form, and pro-
duces a very interesting image on the screen. .

Fig, 3.-COTTON AND ALCOHOL EXPERIMENT.

In Fig. 2 is shown the method of projecting the ex-
periment in which the volume of equal parts of alcohol
and water is less when they are combined than it is
when they are separate. The tank has a large cham-
ber with a narrow neck. The chamber is divided in
the center by a removable partition having soft rubber

Fig. 4—ABSORPTION OF GAS BY CHARCOAL.

edges. Water is introduced into one division of the
chamber, and slightly colored alcohol is placed in the
other division. The water and the aleohol are level
with a mark on the glass. On turning the partition,
the water and alcohol mix, and the level of the mixture
immediately falls some distance below the mark on the

glass. After a thorough mixture of the liquids, the
partition may be replaced in its first position.

"By arranging a tank with a partition near one end,
as shown in Fig. 3, the experiment in which a large
amount of cotton is introduced into a vessel filled with
aleohol, without causing it to overflow, may be repeat-
ed so as to show it on the screen. The smaller com-
partment of the tank is filled with aleohol, and in

Fig. 5.—EQUILIBRIUM OF LIQUIDS,

the larger compartment is placed a quantity of loose
cotton. This is gradually transferred from the larger
to the smaller compartment, by means of a pair of fine
tweezers, without causing the alcohol to overflow.

The absorption of gases by charcoal is readily shown
in the manner illustrated in Fig. 4. A glass tube,
open at both ends, is dipped in mercury contained in
the bottom of the tank. A cork is fitted to the up-
per end of the tube. Carbonic acid is poured into
the tube, then a piece of freshly heated charcoal is
dropped in, and the cork is instantly replaced. The
charcoal absorbs the gas rapidly, creating a partial
vacuum, which causes the mercury to rise in the tube
to a considerable height.

In Fig. 5 is shown a tank containing four liquids of
different densities, the densities decreasing from the
bottom upward. This issimply the well known experi-
ment of the ‘‘vial of four elements.” The liquids are
mercury, a saturated solution of carbonate of potash
in water, colored alcohol, and kerosene oil. This sim-
ple experiment is very interesting when performed in
the usual way; but when it is projected upon the
screen, the struggle of the different liquids to regain
equilibrium, after having been thoroughly stirred up,
is striking.

—_— i —

A Large Organ.

| A "®rrespondent of Lu  Science en Famillt states

that in the Protestant church at Libau (Russia) there is
an organ which occupies the whole width of the chureh,
about 60 feet, and which has 131 registers, 8,000 pipes,
and 14 bellows of large size. It has 4harpischords and
one pedal. The largest pipe is formed of planks 3
inches thick and 31 feet in length, and has a section of
7 square inches, and weighs 1,540 pounds. Besides
the 131 registers, there are 21 accessory stops that per-
mit of combining various parts of the instrument with-
out having direct recourse to the registers. By a spe-
cial pneumatic combination, the organist can couple
the four harpischords and obtain surprising results.
For the sake of comparison, the following large instru-
ments of this kind may be cited : Organ of the Cathe-
dral of Riga, 125 registers ; Garden City Cathedral 120 ;
St. Albert Hall, London, 100; Cathedral of Ulm 100; St.
George’s Hall, Liverpool, 100 ; Notre Dame, Paris, 90 ;
Boston Cathedral 86 ; Cathedral of Schwerin 85; St.
Nicholas Chureh, Leipzig, 85; Cologne Cathedral 42. §

_—t

The New St. Clair Tunnel.

The St. Clair tunnel from Port Huron to Sarnia is
making fair progress. Instead of driving from inter-
mediate shafts, work has been started at the portals,
which are now just being dug out. The total length
from portal to portal is about 4,620 feet, of which 2,400
feet is under the river, which is here 42 feet deep. The
distance of the roof of the tunnel below the bed of the
river averages about 25 feet. The material is blue
tenacious clay throughout, plastic and putty-like in
consistency. About 150 men are nowat work. It does
not appear likely that any considerable trouble will
arise from water, although there may from gas, which
at points is encountered under high pressure, but small
volume, so that it soon exhausts itself. The adopted
section is a cjrcle of 20 feet 4 inches
outside, 19 feet 10 inches inside the
clear, the lining being cast iron seg-
ments 2 inches thick, 6 inch flanges, 18
inches wide ; 14 segments and a key-
piece about 10 X 18 inches completing
the circle. A cast steel shield, 15 feet
X 21 feet 4 inches, is driven in front by
a hydraulic pressure of 3,000 tons from
twenty-four jacks, 10 in. X 26 in. Two
30 H. P. Roots blowers are to supply
air, two 50 H. P. Lidgerwood engines
do the hoisting, two 100-light incande-
scent light plantssupply illumination,
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and the plant generally is on a very liberal and ade-
quate scale.

The grades into and out of the tunnel are? per cent
for about 3,000 feet at each end. The cost of the tun-
nel is likely to be high, say $2,250,000, the metal lining
being very expensive ; 800 tons of bolts alone will be re-
quired. The material is so fluid that it is practically
impossible to make an open cut even 60 feet deep for
the approaches.—Engineering News.

AN IMPROVED CHURN,

The accompanying illustration represents a light and
simple form of churn, designed to be very effective in
operation, for the invention of which a caveat has re-
cently been filed in the Patent Office, by Mr. Robert
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CAMPBELL'S CHURN.

Campbell, of Mancelona, Mich. The base is made in
two parts for convenience in shipping, and on the base
is secured an arm carrying at right angles a vertical
spring plate, to the upper end of which is attached a
support for the cream-holding vessel. This support
has handles at each end, and has a central dovetailed
groove in which fits a dovetail formed on the undey
side of the cream-holding vessel, the latter being pre-
ferably made in the shape of a boiler placed on one
side, a cap serewing on the top opening, for filling the
vessel and removing the butter, while there is an open-
ing near the bottom for drawing off the buttermilk.
The churning is performed by pulling either of the
handles in one direction to bend the spring plate, on

letting go O WniCl1 the plata rebounds and the cream
in the vessel receives a concussion, this operatvtou being

repeated as often as necessary until the butter is made.
—_— -t — - —
AN IMPROVED EXTENSION LADDER. -

An extension ladder which may be quickly and con-
veniently elevated aqd inclined toward a given object,
and which can be readily transported from place to
place, has been patented by Mr. Simeon Piche, of
305 West Superior Street, Duluth, Minn., and is
illustrated herewith, the small view being a side
elevation of the ladder when folded down for trans-
portation. The device has two stationary sides,
consisting of inclined uprights united by a crossbar,
the longer upright having on its inner face a lon-
gitudinal bracket provided with a series of aper-
tures. Near the upper end of the other upright is
pivoted a lever arm, the handle end of which rests in
the bracket on the longer upright, and is adapted to
reciprocate, or to be held at any desired point. Upon

the upper edge of each of the lever arms a curved
beam is secured, the ends of the beam being attached
to the lever arms within the standards, and from these
curved beams, at each side of their center, a standard
is downwardly projected, plates being secured upon
these standards to constitute ways upon which rack-
bars are adapted to slide.

A transverse shaft through

.
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7o \}\\\\

N\

PICHE'S PORTABLE EXTENSION LADDER.
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the center of the lever arms has a crank arm at each
end for rotating the shaft, upon which are pinions, one
pinion adapted to engage and reciprocate the ap-
proaching racks on each side of the ladder frame,
while upon one extremity of the shaft a ratchet wheel
is secured, adapted to be engaged by a pawl pivoted
to the outer face of one of the lever arms. The ladder
proper is made up of aseries of rectangular frames ar-
ranged to form lazy-tongs, each frame having near its

OFFSET MECHANISM FOR SAWMILL CARRIAGES,

A simple and conveniently manipulated device,
whereby the log frame and mechanism carried thereby
on sawmill carriages may be shifted bodily in a line at
right angles to the line of travel by the carriage, pre-
paratory to “ jigging back,” isillustrated herewith, and
has been patented by Mr. George Rosenberg, of Muske-
gon, Mich. The carriage is supported upon axles
journaled in hangers, and upon the axles are keyed
collars, each pair of axles being
connected by a cross bar, the ends
of the bars encircling the axles be-
tween the collars. Upon the side
of the longitudinal beam of the car-
riage farthest from the saw a rock
shaft is journaled, an eccentric or
short crank being formed on each
end of the rock shaft, the eccentric
faces being. turned down when the
carriage is carried back for a cut.
The rock shaft is manipulated by a
lever secured thereto at or near its
center. A short rod is passed cen-
trally through the cross bars, unit-
ing each pair of axles, the rod being
provided at. each side of the cross
bars with a lock nut, and having a
slotin the end facing the rock shaft,
with which the rod is united by a
link pivoted in the slotted end of
the rod, the outer end having an
integral sleeve in which the eccen-

ROSENBERG'S OFFSET FOR SAWMILL CARRIAGES.,

forward ends a round, the rounds being in vertical
alignment when the ladder is extended or elevated.
Theladder is elevated by means of the crank handles on
the transverse shaft, when the sliding rack operates to
extend the several sets of lazy-tongs, the lever arms
affording the means of inclining the entire ladder to
the rear as far as desired. A platform is usually pro-
vided for the top of the ladder, the platform having
hooks adapted to encircle one of the upper rounds.
From the lower set of lazy-tongs are projected
legs, provided with wheels, these legs being drawn
from the ground when the ladder is elevated, and the
ladder then resting upon its fixed frame, but when the
ladder is folded down these legs assume an essentially
perpendicular position, and form supports whereby
the ladder may be guided on its whaale in any dirco
tion.

Eels that Scale Precipices.
One of the most novel sights in the spring of the
year, at the rocks of the Willamette Falls, is the
swarms of gyrating eels.

tric surface of the rock shaft is held
torevolve. When the carriage is to
be jigged back, the lever manipu-
lating the rock shaft is moved from the saw, causing a
tension to be exerted on the cross bar held between the
central collars on the axles, so that the frame and its
appurtenances are drawn away from the saw, while to
throw the log into contact with the saw, the lever on
the rock shaft is turned toward the saw, as shown in
the illustration. The rock shaft may, if desired, be
journaled inside the carriage frame, either above or
below the axle.
_— ——~.tr——————
A Great Steel Plant.

The steel plant of the Pheenix Iron Company, of
Philadelphia, which has been in course of erection for
the last four months, is now reported as completed.
The engines weigh 870,000 pounds, and the roll train
welglis 400,000 pounas. This is tho largest plant i the
country, not excepting that at Pottsville. The engines
have a capacity of 2,000 pounds pressure, and the plant
is expected to turn out steel suitable for armoring
cruisers for the government and for making steel guns

AN IMPROVED STEAM STEERING-GEAR.

The steam steering-gear herewith illustrated, which
has been patented by Mr. Frank B. Turner, of Port-
land, Oregon, consists in a long steam cylinder, with a
piston whose rods reach through opposite ends of the
cylinder, and are connected with the tiller ropes,
Fig. 1 showing a side elevation, Fig. 2 a transverse sec-
tion of one of the valves, and Fig. 3 a longitudinal sec-
tion. The pipes entering opposite ends of the cylinder,
as shown in Fig. 3, communicate with a central three-
way valve, one of whose openings receives the steam

RN

TURNER'S STEAM STEERING-GEAR.

B

supply-pipe. Similar pipes, also entering opposite
ends of the cylinder, are likewise connected with a
similar three-way valve, which receives the exhaust
pipe, Ts in the latter pipes communicating with safety
valves arranged to resist the highest pressure the cylin-
der is obliged to bear in the regular working of the ap-
paratus. The arms of the exhaust and live steam
valves are connected by a link, so that the two valves
will be moved simultaneously, and when steam is ad-
mitted into either end of the cylinder by the live steam
valve, it is exhausted from the other end. By admit-
ting steam to both ends of the cylinder at the same
time, and closing it in, the piston will be held in any
desired position along the length of the eylinder, the
exhaust closing before the feed-valve, which may be
loft open just enocugh to give the required pressure on
both ends.
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THE GARABIT VIADUCT.
We have already spoken several times of the Garabit
viaduct—that colossal work which does so much honor

of any caliber.

to French engineers—and we

They are friskiness itself, and IR have given the dimensions
. . R » ‘_’IM . .
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the river, and with good suc-
cess. Says a fisherman :
“I have seen as many as a

SUPERSTRUCTURE OF THE

as to the tests that have been
made this year, and which
are borrowed from the inter-

GARABIT VIADUCT.

hundred bushels of eels hang-
ing on the rocks at one time
by the suckers of the mouth.
They would wiggle and flut-
ter their tails, and by the mo-
mentum thus obtained, let-
ting go with their suckers,
jump up about six inches
higher. I caught about forty
barrels last' season that I salt-
ed and sold to the Columbia
fishermen for bait. I picked
them off the rocks with a fish
hook tied toa pole. Istarted
at the bottom row of hang-
ing eels, and would silently
pick off barrel after barrel.
The upper rows hadn’t sense
enough to- perceive the ene-
my. I have caught eels in
the headwaters of the Santi-
am, in the Cascade Moun-
tains. Suppose they had
swum up from the Willa-
mette.”—O0regon City Courier.

MANY a man has ruined
his eyesight by sitting in
the bar room looking for
work,

esting book in which the la-
mented Beyer has given all
the calculations relating to
the viaduct.

The central arch of the via-
duct, constructed by Mr. Eif-
el, is, as is well known, of 540
feet span and rests upon two
large piers, the metallic part
of which is 195 feet in height.
The total weight of this arch
is 2,608,540 pounds.

The piers were first con-
structed, and then the two
lateral parts of the super-
structure were set up upon
mounds of earth arranged as
platforms. Next, these parts
were swung into position on
the large piers, and were
made to project about 70 feet
on the side toward the arch.
Each, thus placed, was held
very firmly by means of 28
steel wire cables fixed to the
rear end and anchored to
the abutments of the ap-
proaches.

This done, two scaffolds
were erected in front of the\

Fig, 3, ~TESTING THE VIADUCT UNDER THE WEIGHT OF A 406 TON TRAIN,
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large piers, and the upper part of these, in the form of
an arch, was so arranged as to follow accurately the
curve of the inner surface of the proposed arch (that
is to say, the intrados)at its springing. Upon these
centers were placed the corresponding metallic pieces,
and, after this part of the arch had been constructed,
it was connected by means of twenty steel cables with
the straight superstructure to {the right. From this
moment, it was possible to begin the mounting of the
projecting arch according to the method previously
applied by Mr. Eiffel to the Douro bridge. The opera-
tion of joining the pieces proceeded by degrees, care
being taken, when the weight of the overhanging part
became too great, to put a new series of anchoring
cables in position, connecting the pier extremity with
the upper superstructure. Figs. 1 and 2 well show in
what the process consists. The placing of these. cables
permitted of raising orlowering the parts of the arch
in process of being mounted, in every stage of ad-
vancement. The special arrangements made to this
effect were as follows: The

Scientific dmerican,
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one the loadsremained stationary, in the other they
were rolling. The test loads consisted of a 75 ton loco-
motive hauling 15 ton cars, and the results obtained
are worthy of being cited, as they demonstrate the
surprising fixedness of the structure.

The arch, loaded for its entire length by a train of
22 cars (Fig. 8), exhibited under this enormous weight
of 405 tons a deflection of 027inch. The same train,
placed upon one of the halves of the arch, produced a
deflection at the key of but 015 inch. Finally, under
the action of the rolling weight, the deflection was but
046 inch.

These figures are significant. They constitute, per-
haps, for people who are informed, the finest eulogy
that can be addressed to the eminent constructor, Mr.
Eiffel, who, after the Garabit viaduct, will astonish the
world with his 984 foot tower.—La Nature..

e

Printing of Photographs in Colors.
Mr. Fred. E. Ives lately read before the Franklin

ends of the cables rested upon
iron girders through the inter-
medium of wedges that could
be disengaged by means of
hydraulic presses. It was
then easy to give each cable
the desired tension and
length. The cables, as a
whole, really constituted a

mitted of moving million-
pound masses by means of a
series of successive stresses
never exceeding 15 tons.

In fact, Mr. Eiffel had found
by preliminary experiment
that an increase of half an
inch in the length of a cable
corresponds to an increase of

2,200 pounds in its tension.
By introducing a half-inch
wedge under the end of one
of the cables, the neighbor-
ing cables were decreased in
tension 2,200 pounds, distri-
buted over the other cables as
a whole. These latter, there-
fore, were eontracted to an-
extent corresponding to such
diminution of tension, and—
they consequently raised the
‘arch. Tha totalisation-of the -
slight liftings due to the repe-
tition of this maneuver on
each of the cables finally ef-
fected a general lifting of four
inches. When it was desired
to lower the arch, the opera-
tion was just the contrary,
that is to say, the wedges
were removed in succession.
A mastery over the position
of the projecting parts was
had at every instant.

After the two halves of the
arch had been brought so
.close together that there was
room only for the insertion of
the center piece, the process
of keying was begun. As the
two halves had, during the
mounting, been held a little
above their final position,
there was a few inches more
space between them than was
necessary for the insertion
of the key, and it was only
necessary to remove progres-
sively a few wedges to bring the pieces gradually into
complete contact.

- The closing of the intrados was effected on the 20th
of April, 1884, and haste was at once made to ease all
the cables in order to prevent a fall in the temperature
from producing an increase of abnormal stresses, either
‘upon the cables or the arch itself. This quick ease-
ment was effected by means of sand boxes that care
had been taken to interpose . between the superstruc-
tures and the large piers. o

On the 25th of April, the few stanchions and uprights
that remained to be put in place at the top of the arch
were inserted, and on the 26th all was ready for mount-
ing the key of the extrados. This was hoisted at 3
o'cloek, and at 7 o’clock in the evening it was defini-
tively placed. It was only necessary to use hammers
‘to cause it tograduallyenter the space that it was tofill.

The operation succeeded with a precision that may
be qualified as mathematical, seeing the large dimen-
sions of the work and the circumstances under which
8o delicate a mounting was effected. ’

.It only remains to say a word regarding the tests
that were made last April, before the viaduct was
opened for travel. These tests were of two kinds. In

Fig.

4,—SPRINGING OF THE ARCH OF THE GARABIT VIADUCT.

Institute a paper on heliochromy, which was an addi-
tion to a communication made to the Institute last
February, and in which he explained his method of
producing photographs in natural colors.

According to the Ledger report, Mr. Ives said: *‘I
assumed that we might counterfeit all the colors of
naturein a photographie picture by making each ray
of simple color select automatically, in the operation
of the picture-making process, such a type color or
mixture of type colors as will counterfeit it to the eye,
and showed how this can be accomplished by means of
photographic plates made sensitive to all colors, and
exposed through compound light filters, which are
suitably adjusted by experiment upon the spectrum
itself.”

He quoted fromn a recently published work on color
to show that his plan of operation was in accordance
with what is now recognized as the true theory of the
nature of light and color sensation. Continuing, he
said : ** Although I originally worked out my process on
thesimple plan 6f making each primary ray of spectrum
color select from and combine three pigment colors to
counterfeit it, it becomes evident that in accomplish-

ing this I might have produced one negative by the
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action of solar rays nearly in proportion asthey excite
the ‘red nerve fibrils’ of the eye, another in propor-
tion as they excite the °green fibrils,” and another in
proportion as they excite the ¢ blue fibrils.” I did not
do this at once, but after experimenting with several
sets of reproduction pigments, adjusting color screens
so that I could make the process counterfeit the spec-
trum with either set of pigments. I finally adopted re-
production colors which call for negatives of the spec-
trum showing curves of intensity approximating to
the curves in Maxwell’s diagram, illustrating the action
of the spectrum upon the different sets of nerve fibrils.
These colors are certain shades of red, green, and blue
light, or their comnplementary colorsin pigments,which
approximate to Prussian blue, magentared and aniline
yellow, the first two of so light a shade that it is ne-
cessary to superimpose one upon the other to obtain
a full violet blue, the blue upon the yellow to obtain
green, and the magenta upon yellow to obtain red.

Concluding, he said: ‘* Admitting the theoretical
soundness of my mode of pro-
cedure, which I believe I have
fairly demonstrated, there re-
mains only the question of
practicability and commer-
cial value to be considered.
The process is practicable if
the same operations repeated
in the same manner can be
Telied upon to produce pic-
tures which counterfeit the
light and shade and color of
all objects. - Three subjects
which I shall show to-night,
a delicate oil painting, a bril-
liant Prang chromo, and a
beautiful sea shell, were made
with the same light, same ca-
mera, same preparation of
sensitive plates, same set of
color screens, same relative
exposures, and same develop-
ment. They show a very great
variety of colors, mostly com-
pound in the painting and
chromo, but pure spectrum
colors in the sea shell, yet the
colors of all are alike faith-
fully counterfeited to the eye.”

The pictures thrown upon
the screen by Mr. Ives seemed
tofalleaonfirmy his claims as
to the efficiency of his moue
of reproducing the colors in a
picture or in nature.

Mr. Ives also exhibited a
camera contrived by himself,
in which the lenses and color
screens are adjusted so as to
produce simultaneously the
three negatives required by
the above mentioned helio-
chromic process.

The New Railway Bridge at
New London, Conn,

A large swing bridge, with
two spans of 250 ft. each, is
to be erected over the Thawmes
river at Winthrops Point,
near New London, to carry
the lines of the New York,
Providence, and Boston Rail-
'road. The principal pecu-
liarity about the work is the
method by which the three
deep foundations are to be
sunk, the total depth of mud
and water to be passed
through being 130 ft., 128 ft., and 103 ft. in the different
cases. To avoid the expense of the pneumatic system
the following plan has been adopted: An immense
timber crib in one case, 71 ft. square, is to be sunk to
the bottom of the river, and the mud dredged out
inside it to the depth of 20 ft. In the space thus pre-
pared piles will be driven. The spaces round the
heads of the piles will be filled with concrete, and the
masonry of the piers will be built on this.

Christmas 'Trees,

New York buys thousands of Christmas trees in
Maine during the first half of December, and large
crews of men are employed in various parts of the
State cutting the big town’s supply. A Christmas tree
is valued first aceording to its symmetry, second as to
its size. The ideal tree is anywhere from ten to fifteen
feet in height, with stout branches at regular intervals.
Some trees have too few branches, while others have so
many as to hide the articles hung upon them. Whole
steamer loads of Christmas trees, cut in the western
part of the State, are shipped from Portland to New
York, and one man in Camden, on Penobscot Bay, is
getting out 30,000 trees for the metropolitan market,
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The Working Steam Engineer.

While it is true that in every line of manual labor,
whether skilled or unskilled, genius and thought are
recognizable, and the service of one man is enhanced
beyond that of another, still the divergence from the
plane of a general average, in most trades, is so slight
as to make a standard of wages possible. The working
steam engineer is an exception to this condition.

The street laborer may, by care and thoughtfulness,
make himself of more intrinsic value to his employer,
yet in a general sense his superiority is not, materially
felt, and a standard of wages for him is possible. Thus,
also, in those branches of skilled employment where the
labor becomes of a routine character, and where slight
variation of subject is necessary, the same conditions
exist.

This being the case, it is easy for combinations of
tradesmen or labor to establish, by general consent, a
code of wages for the guidance of its members. The
further removed from that class of labor where bone
and muscle are the only elements necessary forsuccess,
the more difficult it is to set any standard by which to
estimate excellence or make an equalization of pay-
ment.

The medical profession may set a stahdard of pay-
ment, the mere physical act of making a visit being the
basis from which payment is estimated ; but if the ab-
solute service rendered a patient were to enter into a
discussion, the question of remuneration would be
somewhat difficult to settle. . .

The mere fact that a man enters a shop and there
toils for the allotted number of hours makes it possible
to settle his wages by the standard of another man per-
forming a like service ; but when the service rendered
is the product of thought and study, when the results
of mental activity are thrown into the balance against
muscular exertion, then the reward can only be meas-
ured by the profit given to the employer.

The greater and more varied the knowledge necessary
to perform a certain line of duty, the greater the ex-
treme from the inferior to superior talents ; hence in
proportion isthe service rendered increased or decreased
in value.

One of the leading English steamship lines, while
having one established code of payment for its chief en-
gineers, has a bonus fund, payable monthly to each
chief engineer, which payment is determined by the
success of the engineer and the absence of neglect on his
part in the fulfilling of his duties. Thus each engineer
becomes a competitor for this extraemolument. Asthe
business of steam engineering takes to itself certain

qualities of the professions, it becomes necassary to

gauge tha sx—i—=cuss Oy the same standard—that of
especial fitness. To set a standard by which all attor-
neys were to be paid would at once close the doors to
the chamber eminence, and no member of the legal
profession would consider the incentive sufficient to
warrant him in puiting forth the energy necessary to
advance beyond mediocrity.

In the employment of men, that class of labor that
is purely mental comnmands higher price than does that
class where only physical strength is wanted. One
brain may design a steam engine, but more than one is
necessary to buildit. Hence, then, among brain work-
ers, experience and originality are factors of success.
Neither can we gauge a man’s worth—commercially
speaking—by lapse of time, for one man with frosty
locks may have traveled a shorter distance along the
highway of observation than his neighbor with half his
years.

Certain qualities are always necessary to enable any
man to succeed in his vocation, and a man’s advance-
ment above his competitor depends upon the magni-
tude of these qualities.

The working steam engineer is a man jn whom must
be found executive ability, and in proportion to his
ability to execute is his service as an engineer en-
hanced.

Twin sister to executive ability is self-reliance. The
working steam engineer must be endowed with keen
perspicuity, so that he may be able to absorb generali-
ties at a glance, and sufficient executive powers to carry
out details with correctness and precision. One of the
best and most reliable second engineers that we ever
met—in marine service—was one of the most ingiorious
failures as a chief. He lacked completely the attribute
necessary to execute. He was so devoid of self-reliance
as to hesitate to back out into the stream at the begin-
ning of a new trip any steamer upon which he was
chief engineer. A thorough mechanic, and of more
than ordinary education, he was in every way a first
class man to carry out the details under the general
planning of another.

Originality is the cradle in which eminence is nursed,
for originality lifts men from the beaten track of the
past into unexplored fields, giving the world new pro-
ductions in science, literature, and art. To succeed,
the engineer must be original, and his performing a cer-
tain act must not be because some one else did it, but
because from his own observation he knows it to be
proper and correct.

Not only must the engineer be able to do for himself,

but he must plan for others to do ; he must be able to

direct generalities and execute details ; in fact, he must
combine the practical and scientific to such an extent
as to make it difficult to establish a general standard
of payment for his services.—American Engineer.

How to Invest Wisely.

The remittance of $3 for one year’s subscription to
the SCIENTIFIC AMERICAN for the coming year will
be a good investment ; but there is one that will pay
better, and that is to send $7 and receive both the
SCIENTIFIC AMERICAN and SCIENTIFIC AMERICAN
SUPPLEMENT during 1889 ; and yet another that will
pay still better, and that is to remit $9 and have the
ARCHITECT AND BUILDERS EDITION of the SCIEN-
TIFIC AMERICAN included with the above. With the
weekly receipt of the two weekly papers, and the
monthly ARCHITECT AND BUILDER, the subscriber will
have placed before him all the scientific, engineering,
and mechanical news of the day, and enough archi-
tectural designs and building news to meet the
ordinary wants of a person contemplating building for
himself, or a contractor who makes estimates of the
cost of construction for others.
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Energy and Vision.

In a paper on this subject read before the National
Academy of Sciences, Prof. S. P. Langley summarizes
the paper as follows:

The time required for the distinet perception of an
excessively faint light is about one-half second. A re-
latively very long time is, however, needed for the re-
covery of sensitiveness after exposure to a bright light,
and the time demanded for thisrestoration of complete
visual power appears to be greatest when the light to
be perceived is of a violet color.

The visual effect produced by any given, constant
amount of energy varies enormously, according to the
color of the light in question. It varies considerably
between eyes which may ordinarily be called normal
ones, but an average gives the following proportionate
result for seven points in the normal spectrum, whose
wave lengths correspond approximately with those of
the ordinary color divisions, where unity is the amount
of energy (about 137 erg) required to make ussee light
in the crimson of the spectrum near A, and where the
six preceding wave lengths given correspond approxi-
mately to the six colors—violet, blue, green, yellow,
orange, red.

Color. Violet. Blue. Green.
Wave length, “.40 Ky #.53
, (Lvlig‘l;;o: }Tteyét..) . 1,600 62000 100,000
Color. Yellow. Orange. Red. Crimson.
Wave length, “56 %60 "6 H5
Luminosity, 28,000 14,000 1,200 1

(Visual effect.)

Since we can recognize color still deeper than this
crimson, it appears that the same amount of energy
may produce at least 100,000 times the visual effect in one
color of the spectrumn that it does in another, and that

the vis viva of the waves whose length is 0“'75, arrested
by the ordinary retina, represents work done in giving
rise to the sensation of erimson light of 0:0000000000003
horse power, or about 0'001 of an erg, while the sensa-
tion of green can be produced by 0°000000,01 of an erg.
- e trr-—
Reproduction of Negatives.

It very often happens that just the very negative one
wants fora special oceasion or print is either broken or
mislaid, much to the annoyance of the serenely un-
ruffled temper of the possessor, more especially if it
happens to be a favorite one or if a copy is wanted as a
great favor. It is not always convenient to copy a
print, supposing you have one from a broken or eracked
negative, and every one is the possessor of a copying
camera, even of the simplest kind, so that an easy way,
if it be an old or an odd one, of reproducing a negative
from a print without a camera may prove useful to
many who have not all the appliances at hand to do
this in the orthodox improved manner.

The print must be an unmounted one, or be dis-
mounted, after which it must be passed through a
rolling press on a steel plate, taking great care that it
does not cockle, wrinkle, or crease in the process. It
may then be gone over and touched up and made as
pertect as possible. For the negative get a piece, if
possible, of the thin albumenized paper, called long
ago negative paper, but if that cannot be got easily,
use the ordinary Saxe or Rives paper, the latter by pre-
ference. Prepare it by silvering on a strong bath, say
of, at least, sixty grains nitrate of silver to one ounce of
distilled water, the usual printing bath, in fact. When
dry pass it through the rolling press in a similar way
to the print, and give it as much pressure as can be
given, and be especially careful that no flaw appears
on the surface of the paper after it has been pressed,
which latter operation, it need hardly be said, must be
done in the shade or under yellow light.

The printing fraine must have a plate glass, and of a
size larger than the size of the print operated upon.
Then place the print with the paper side to the glass,
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the printed side toward the operator ; then place the
newly prepared paper, which must of course be dry, on
the face of the print, close the frame, and see that the
contact between the two paper surfaces is perfect, and
put as much pressure on as the frame will admit of.
Print in the usual manner through the back of the
print. The time will necessarily be longer than with a
negative, or rather with most negatives. Get a good,
rich, deep print, which will be negative from the posi-
tive print, and if the instructions are attended to. the
negative will be as sharp as a film or glass negative, the
two smooth glazed surfaces being in intimate—I had
almost said optical--contact.

To finish and complete the operation, wash in a flat
tray, as if a print in three or four changes of water,
and do not tone the negative. The rich brown color of
the silver is not only quite sufficient, but far better for
printing from than if it be toned. Fix in a strong new
bath of hyposulphite of soda, and when thoroughly
fixed wash in the usual way, and dry between sheets of
blotting paper kept flat. In all the operations be very
careful to allow no fold, crack, or imperfection to ap-
pear on the resulting negative, as they show in every
print taken from it afterward. If the negative is not
quite satisfactory, it can now be touched up, worked
upon, or improved to any extent. After being quite
finished, it is well to pass it again through the press,
with the same precautions as before, and then proceed
to render it more transparent, durable, and useful, by
varnishing. To do this properlyit will be necessary to
prepare the varnish some hours before it is wanted.
Take any clear, transparent, negative spirit varnish—
the less color it has the better ; see that it is not too
thick, and add in the proportion of three drops of
castor oil to the ounce of varnish ; give it a thorough
good shake to mix the oil and varnish together—this
confers toughness and elasticity to the varnish, which
is invaluable for paper. To varnish the negative,
placethe albumen sidedown on a glass, and either with
a flat camel hair brush, or by pouring over it, saturate
the paper side of the negative first ; rapidly dry with-
out cockling, and coat the albumenized side, which
takes less care, being more resistant to the penetrating
action of the varnish. When about dry, place it in a
book of clean glazed or writing paper (not printed or
printing) with a weight upon it to keep it perfectly flat,
and allow it to dry thoroughly, when it will be ready
for use.

If the thin negative paper has been taken, it may be
printed from either side with indifference, the grain of
the paper being hardly distinguishable, and for single

1 trancfor aarbon waork does almost, if not quite, as well

as a transferred negative with all its attendant risks
not only of removal bat in handling, the thin paper
being much easier manipulated.—Br. Jour. of Photo.
—_— et rr——
A New Floating Exposition.

The Export Society of Germany has decided to build
the ** Floating Exhibition Palace of Germany,” having
raised 5,000,000 marks for the purpose. It proposes to
build a ship to be called the Kaiser Wilhelm, which
will be the work of German shipyards. According to
plans, the ship will be 564 feet long, 6514 feet wide, and
46 feet deep. It will have four engines propelling as
many screws. The material will be principally Ger-
man steel. The cost of a two years’ tour is estimated
at 3,150,000 marks. The income from the rented space
—1,000 to 1,200 marks for each booth—and from sales
will be, it is thought, at least 7,260,800 marks, leaving
a balance of 4,110,800, or over 2,000,000 marks annually
—a pretty sum on the pages of theledger. Emperor
William it is said has promised his aid to the enterprise,
and it is hoped that the vessel will sail from Hamburg
on her first voyage in the spring of 1890.

A SIMPLE DEVICE FOR THREADING NEEDLES.

The accompanying illustration represents a device
designed to facilitate the threading of a needle, which
has been patented by Mr. August Scherkenbach, of
Shakopee, Minn. The device consists of a spoon-
shaped plate provided in its bowl end with a central
aperture, flanked at the bottom by two projections
fitting into the eye of the needle, and having at its
other end a notch forming a resting place for the
shank of the needle. The operator, in threading a

-

SCHERKENBACH’S NEEDLE-THREADER.

needle, places it on the under side of the plate, so that
the projections, as shown in Figs. 2 and 3, fit into the
eye of the needle, when the end of the thread, being
passed into the bowl, finds its way readily through the
central aperture and through the eye of the needle.
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TEST OF THE CAST STEEL
BREECH LOADING RIFLE.

As the interest of Ameri-

can steel manufacturers, as
well as that of the public
generally, has been excited
by the recent test of the
first Bessemer cast steel
rifle cannon at Annapolis,
a detailed description of
the gun and its trial may
be of value to our readers.

The gun was of Bessemer .

steel, cast solid in one piece
by the Steel Casting Com-
pany, of Pittsburg. The
casting took place January
11, 1888, and after the out-
side had been turned down
and the bore rough fin-
ished by this firm, the gun
was finally chambered, fine
bored, and rifled at the
Washington Navy Yard,
where the breech block
and elevating band were
also fitted. The rifling and
chamber reaming were
beautifully done, and re-

flect credit on the govern-

ment workmen -at the
. Washington yard. Accord-

ing to ordnance nomenclature, the piece is known as a | built-up 6 inch guns of the navy.
6 inch breech loading rifle, with breech closure on the | records of firings with this powder, this charge of

by on the battery platform,
a house of heavy timbers,
12 inchessquare, in twolay-
ers, was built over and on
both sides of the gun where
it lay mounted in the gun
shed; besides which, bomb-
proofs were provided near
by on the grounds to the
rear, from which the ac-
tion of gun and carriage
could be seen reflected in
mirrors.

The firing trial took
place on December 5, and
was under the direction of
Lieutenant A. M. Knight,
Inspector of Ordnance in
charge of the proving
ground, assisted by Lieu-
tenants Wilner and Glea-
ves and Ensign Dashiell.
The owners of the gun
were present, as well as
many naval officers andre-
presentatives of the press.
It was intended to fire ten
rounds as rapidly as possi-
ble with full charges—the
regular naval gun test—

" but, at the request of

President Hainesworth, of

From previous|the Steel Casting Co., a reduced charge of 86 pounds
of powder was decided on for the first round. The

slotted screw system and obturation (gas checking)|48){ pounds could be depended on to give a muzzle|gun was pointed at a thick hill of earth thrown up
The shell was entered and run

modified from the De Bange system. In this, the leak | velocity to the projectile of 2,000 feet per second, with | for such purposes.
of gas through the junction of the screw breech plug|a pressure on the walls of the gun of ahout 15 tons to
and the bore of the gun is prevented by a plastic pack- | the square inch.

ing ring of asbestos and tallow held in an annular case

of canvas. The
pressure of gas in

home ; then came the charge in a tight fitting serge
bag, and the breech was closed and primer put in.
Preparatory to the test, the gun was mounted on & Every one took shelter in the bomb-proofs, and the

60-foot lanyard

the gun on firing
expands the ring
and makes a tight .
joint. The .inte-
rior profile of the
bore and cham-
ber was made to
assimilate as near-
ly .as possible to
the standard built
up naval gun of
Bureau of Ord-
nanca design. Its -
principal dimen-

sions were :
Weight, 10,510
pounds; length,

1935 inches; di-
ameter across
breech, 2178
inches ; diameter
of bore (across
lands), 6 inches;
diameter of cham-
ber, 750 inches;
capacity, 1,400
cubic inches;
twist of rifling,
from 1 turn in 180
to 1 turn in 30

WRECK OF SHED AFTER THE EXPLOSION.

was pulled. A tre-
mendous crash,
with a shower of
mud from the
earth butt, fol-
lowed. The gun
recoiled 214
inches, and every-
thing worked
perfectly. This
charge gave a ve-

- locity of 1,700 fest
PET SETONTt wnd o

pressure of about
eleven tons.
Therapid firing
test of ten rounds,
with full charge,
was next prepar-
ed for. A shell
was run in, the
full charge of 4814
pounds entered,
and the breech
closed. When all
had taken shel-
ter, thelock string
was pulled. A
terrific explosion
followed. The air
was filled with

calibers ; weight of projectile, 100 pounds; weight of | carriage in which the energy of recoil was absorbed by | flying timbers and pieces of steel and a dense cloud
the resistance offered by water in being driven through | of dust. The roof of the gun shed was wrecked, the

The projectile was the common cast iron shell, 21 {a small orifice. while after recoil the gun was run out|{logs were blown in every direction, and many of them
inches long, 6 inches in diameter, with ogival head |quickly to battery automatically by compressed air in | were split and crushed tosplinters. Pieces of the gun

powder charge (full), 4814 pounds.

and rotation band of copper. This band has a slightly |two small reservoirs in rear. The carriage worked ad- | lay around on all sides.
greater diameter than the bore of the gun, so that the |mirably during the trial.
gas pressure, when the gun is fired, forces the soft

metal into the grooves of
the rifling, and thus gives
rotation to the projectile.
The powder used was
manufactured by Messrs.
Du Pont, and is known as
brown prismatic or cocoa
powder from its color.
Every grain has the form
of a right prism with a
hexagonal base and a quar-
ter inch hole in the axis,
the object of the hole being
to allow ignition in the
center and thus cause the
grain to burn with an in-
creasing surface for com-
bustion. The height of a
grain is one inch, and there
are about ten grains to the
pound. It is the same
kind of powder that is
used in the regular service
guns, &nd the charge was
the same as is fired in the

THE FRACTURFD G
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The wreck of building, car-
riage, and gun was complete.
To prevent accident to spectatorsand guns lying near | 130 feet to the rear, with the plug in it and the pressure

The breech was blown

gauges uninjured. The
chase and muzzle were pro-
jected forward 10 feet,
while the shell probably
struck the butt from 15 to
20 feet from the point
aimedat. Whenthe wreck
could be cleared away, it
was found that the breech
of the gun, from the trun-
nions to the rear face, had
been ruptured and broken
into twelve large pieces
and several smaller ones.
The annexed sketch will
give an idea of the lines of
fracture.

The carriage was com-
pletely demolished.

On examination of the
gauges which were in the
breech block, a pressure of
14°1 tons to the square inch
wasrecorded—lessthan the
expected mean pressure of
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15 tons.
tested-at the proving ground.

This is the first cast steel gun that has been
Another, of open hearth
steel, by the Standard
Steel Casting Co.,
awaits a trial, which
will probably take place
during the coming
month. *

-6

The Brooks Under-
ground System in
Brooklyn,

The Brooks system of

underground telephone

conduetors now being
laid in Brooklyn by the

New York and New

Jersey Telephone Company consists in saturating

the textile covering of the cables with a mixture of
resin and resin oil and drawing the cables into the
wrought iron pipes. The pipe is first prepared by
scouring the inside sufficiently to remove the sharp
edges or protuberances, and reaming the sharp ends in
order that the covering of the cable will not be abraded
when pulled into the pipes. Instead of using the ordi-
nary socket or coupling, a T-coupling is used. For a
pipe 2% inches in diameter the T is provided with a
linch plug, and when the lengths are ser2wed together
the plug of the T points upward. For every 500 or
1,000 feet length, or such length as may be most con-
venient, there is a splice box, and for the length to be
pulled in there is another splice box, over which there
is placed a winch. When the lengths of pipe are
screwed together, the length is beaded over a wire,

‘which is drawn from a reel as each successive length of

pipe is added.

When a sufficient pulling length is formed, afew

-lumps of caustic lime fresh from the kilns are placed in

the splice boxes, the object of which is to dry the air
contained in the pipe. Every screw thread before
serewing up is well covered with a mixture of white
lead and linseed oil, such as is used to make an ordi-
nary screw joint; moisture-proof. The pipe is the com-
mon lap-welded wrought iron ; the wire left in the pipe
is for the purpose of drawing in the rope which is used
for pulling in the cable.

Common resin of the heaviest quality is broken up
and throwninto the caldron, and for a barrel of resin
there is added a barrel of resin oil. The oil is known
in the trade as *‘London oil” or “ kidney oil.” The
cost of the resin is about $1.50 per barrel ; the oil costs

about 11 cents per gallon, _
_WiIho= owmurent Of this mixture is placed in the

caldron to cover the cable, the fire is kindled under-
peath, and the contents of the caldron heated to
about 360° Fahrenheit.
When the mixture is heated to above the boiling
point of water, 212° Fah., yellow or red bubbles begin
to rise and float over the surface until the moisture is

ACTUAL SIZE ONE GRAIN
POWDER.
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‘When the splices for a length of cable are made, the
T-joints are unplugged, and the pipe filled with the
mixture at a tewmperature of 360° Fah.—Electrical
World.

GIGANTIC FOSSIL MAMMALS,

Mr. Strauch, the learned director of the museum of
the St. Petersburg Academy of Sciences, has recently

[ —

"|sent us a photograph of the celebrated mammoth

which exists in the collection of that establishment.
We reproduce it herewith.

The mammoth (Elephas primigenius) of this museum
is the one whose entire carcass was found in 1799 on the

Fig. 2.

shores of the Arctic ocean near the mouth of the Lena.
As seven yearselapsed between its discovery and its
shipment to St. Petersburg, a portion of its flesh was
devoured by dogs and wild beasts. The greater portion
of what remained was removed from the bones by
Adams because it rendered carriage too difficult. The
photograph shows that the skin and flesh have been
preserved only upon the head and around the feet.
According to Tilesius, the skeleton is 1114 ft. in height
from the top of the head to the bottom of the feet. It
is smaller than the skeleton of the Elephas meridion-
alis of the pliocone of Durfort, which is in the new
gallery of the Paris museum. The Durfort skeleton is
1214 ft. in height at the shoulder bones, and 1334 from
the top of the head. It is 2114 ft. long from the end of
the tusks to the posterior edge of the pelvis, and 1715
ft. from the front of the head to the back of the pelvis.
These dimensions much exceed those of the skeleton of
the Sansan mastodon, and even surpass those of the
glgantlc Amerlca.n mastodons. The Durfort skeleton

far known.

‘We have isolated bones that announce still more pow-
erful animals. Thus, Mr. Haussmann, while prefect of
the Seine, gave the museum a humerus of the Elephas
antiquus found very near Paris in the quaternary of
Montreuil-sous-Bois. This bone measures 4} feet,
while that of the Durfort skeleton measures but 4

all evaporated. The heatis carried to about 360° Fah.,
and remains at that point
until all floating bubbles

feet. We have brought from Pikermi the tibia of a

of the head, and that the dinotherium reached 13 feet
at the shoulders and 16 at the top of the head.

So, two human giants, one standing upon the other,
would not reach the top of the head of the Durfort ele-
phant; and three six-foot men, standing one on the
shoulders of the other, would scarcely reach the top of
the head of the Pikermi dinotherium.

It is natural to find the maximum of size in the
Pikermi dinotherium, for this majestic creature lived,
along with two species of mastodon and anchylother-
ium, and a giraffe and a helladotherium, at the epoch
of the upper miocene ; that is to say, at the moment
when the animal had its apogee.

The Elephas meridionalis and the E. antiquus hved
in company with hippopotami in the warm phases of
the pliocene and quaternary, in which there must have
existed a rich vegetation. If there is anything aston-
ishing, it is that the mammoth of the glacial regions
of Siberia, doubtless living in districts too cold for the
development of an arboreal vegetation, reached the
large stature exhibited by the skeleton in the St.
Petersburg museum.

It will be seen from what has just been said that if
we wished to classify some of the largest mammals by
order of size, it would be necessary to establish the
following ranks :

1. Dinotherium giganteum of the upper miocene of
Attica.

2. Elephas antiquus of the quaternary of the envi-
rons of Paris.

8. Elephas meridionalis of the upper pliocene of
Durfort.

4. Mastodon Americanus of the quaternary of the
United States.

5. Elephas primigenius of the quaternary of Siberia,
and the present elephants.

It is not likely that man has seen the dinotherium,
but it is certain that he has comeface to face with the
Elephas antiquus and the mammoth. In order to
fight them, he had but stone axes, and yet he con-
quered them. This allows us to believe that our an-
cestors of quaternary times had spirit and courage.—
La Nature.

SO
B e o

Coal 0Oil and Natural Gas.

People often talk of the advantages of natural gasasa
fuel without having an adequate idea of its importance.
It is to-day the greatest commercial wonder of the age.
No one can ponder over the following figures without
being deeply impressed : It is only fifteen years ago,
says the editor of Stoves and Hardware, published at

18 was first used as a fuel, yet
to-day there is required to plpe it 27,350 miles of mains.
In Pittsburg-atomre—560— y 42,698 private
houses, 40 iron mills, 37 glass works, 83 foundries and
machine shops, and 422 miscellaneous industrial es-
tablishments. An idea of its value as fuel can best be
obtained when the value of 7,000,000 tons of coal is esti-
mated, as it is asserted that this amnount of coal is an-
nually displaced by natural gas. An idea of the effect
a retarded production has
in advancing prices can be

cease. It takes two hours
or more after the heat has
reached 360° Fah. in the liquid
for it to penetrate the coil of
cable sufficient to drive out
all moisture. When the float-
ing bubbles cease to show
themselves, the cable is ready
for pulling into the pipes. In
some cases fresh lime is pul-
verized in a mortar and intro-
ducedintoeach T-joint, which
prevents the cable from ad-
hering or sticking to the pipe
when pulled in, and if that is
not done, about a gallon of
common illuminating oil, such
as coal or kerosene, is put into
the highest points of the pipe,
and this keeps the cable from
adhering to the pipe, as the
resin and resin oil mixture
is an exceedingly sticky sub-
" stance. Two men with a
winch can pull in 500 feet-in
20 minutes ; but with horses
and without the aid of a
winch, 520 feet was pulled in

seen in the shut-dowrn move-
ment in oil production,

This commenced in earnest.
just about a year ago, and
the following is the result:
In 1886, when no attempt was
made to lessen production,
the average run from wells
was 70,666 barrels per day.
In 1887, when there was less
than two months’ organized
effort in this direction, the
average daily run was 63,545
barrels. In ten months of
1887, ending November 1,
when the movement was on
foot in earnest, it was less
than 44,000 barrels per day.
The average price of certifi-
cates for the first ten months
of 1887 was 6434 cents, for the
first ten months of 1888 it was
87 cents, an increase in value
of 3414 per cent.

oo
-0

Vacunum Drying.

Mr. Beauder - has applied
the vacuum prineiple for the

in Brooklyn in five minutes.

After the cable is intro-
duced, and after the splices
are made in the splice boxes,
the mixture is drawn from a spigot in the caldron
heated at a temperature of 400° Fah., and turned on
to the splices until no more of the mixture can be
introduced at that point. The splices are wrapped on
the outside with a piece of canvas or coarse cloth, so
that none of the splices will touch the iron of the
boxes, otherwise the hot mixture will not drive away
the moisture left on the splices from the hands of the

Fig. .—SKELETON OF THE SIBERIAN MAMMOTH.

dinotherium which measures 38 feet, while that of the
Durfort elephant is but 26, and also some metacarpals
that present just as great a difference.

If the proportions of the tibias, humeri, and meta-
carpals and total height of the skeletons were the same
in the Elephas antiquus and the Dinotherium gigan-
teum as in the Durfort Elephas meridionalis, it would
be necessary to suppose that the E. antiquus attained

splicer.

a height of 18 feet at the shoulders and 1414 at the top
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partial drying of fabric. The
cloth is passed in full width
on a horizontal cylinder, sup-
plied with a slit through its
entire length, just on the place where the cloth is
allowed to pass. The cylinder is in communication
with another tube, by means of which steamn is in-
troduced, which, by going out on the other side, creates
a kind of vacuum in the cylinder, and by compelling
the air to pass through the fabric and through the slit
of the cylinder, effects a partial drying. The cloth is
allowed to pass over the cylinder slowly only in order
that a sufficient amount of moisture may be removed.
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RECENTLY PATENTED INVENTIONS,
Engineering.

CArR UncourLING DEVICE.—William
O. Rutledge, Galveston, Texas. This invention covers
a novel construction and arrangement of apparatus
whereby the uncoupling may be quickly and readily
effected from either the side or top of a car or from the
locomotive, while the brakes will be automatically
applied by the detachment of the brake couplings.

Agricultural.

CoTTON PLANTER.—David H. Elling-
ton, Cuthbert, Ga. This is a machine designed to open
the furrow, drop the seed, and cover it in one passage
over the field, in a manner to economize the seed and
prevent uprooting or damage to the plants intended for
full growth when the plants are chopped to a stand,
while the machine may also be used advantageously for
distributing fertilizers,

CorTON PICKER.—James W. Wallis,
Birmingham, Ala. This is a machine having pickers
for extracting cotton from the bolls, the pickers
being alternately thrust into and withdrawn from the
cotton plants as the machine travels along, while the
machine has devices for transferring the cotton ex-
tracted by the pickers back to a suitable receptacle.

Miscellaneous,

FIRE EscAPE.—Thomas B. Nutting,
Morristown, N. J. This device is made with two
detachably connected roller cages, each having a lever
arm from which the body-supporting slings are sus-
pended, an adjusting lever being also arranged in con-
nection with the roller cages, whereby the frictional
grip upon the rope may be varied by the party using the
escape to increase or decrease the speed of descent.

SURGICAL KNIFE.—Justus Schmitt,
Osnabruck, Germany. The knife handle is made with
detachable and interlocking parts in which the blades
are pivoted, the parts of the handle being locked to-
gether when the blades are closed, but free to be
separated when the blades are open, while the knives
may be readily taken apart and thoroughly cleaned
after use.

PAPER MAKING MACHINE. — Lyman
E. Smith, Mittineague, Mass. This invention provides
a new and improved stuff regulator for paper machines,
for regulating automatically the flow of pulp from the
pulp box to the paper machine, the invention covering
various novel features of construction and combinations
of parts.

CASTER FrRAME.—James J. Sullivan,
Brooklyn, N. Y. The frame or horn 18 U-gshaped, with
apertures or bearings for the wheel axis, while the
lower ends of its sides extend in front and rear of the
apertures, beyond the periphery of the wheel and below
the axis, 50 that the casters will prevent the chairor
other article in which they are used from being easily
tipped over.

PACKING AND BARRELING MACHINE.
—Daniel F. Shoup, Ludington. Mich. This is & ma-
cnrne uestPiicd to pack salt, sugar, cement, and similar
materials in barrels, from a pile, its parts being adjust-
able relatively to each other as may be required within
a packing room without any change of the main shaft-
supporting frame.

O1r Di1sTRIBUTER.—Edward Williams,
Lynn, Mass. It consists of a double truncated, cone-
shaped receptacle, having apertures for the flow of oil
in connection with a protective covering, the distributer
to be cast overboard and drawn along through the
water, or to be hung from a ship’s side, to allow of the
escape of oil in rough weather to quiet the sea.

FELT HAT.—Frederick W. Cheetham,
Hyde, Chester County, England. This invention con-
gists in a felt hat formed of a completely felted body
having an exterior or superficial vencer or covering of
fine fur or wool, free from proofing or stiffening ma-
terial.

SAWING ATTACHMENT. — George M.
Cobb, Philadelphia, Pa. This is an improved attach-
ment for shapers or like tools, having a reciprocating
movement to saw off metallic or other bars, or to form
slots, splines, etc., the attachment being also adapted
to various other machines having a reciprocating
movement.

BALING PrESS.—Anton Freytag, Fla-
tonia, Texas. This is a press which can be conven-
iently manipulated in either a vertical or horizontal
position, and readily transported in a field from stack
to stack of hay, while it may be effectively and ex-
peditiously operated by two persons.

SHIRT.—Thomas J. Holmes, Sioux City,
Ia. This is animproved garment, wherein the body 18
made of one material, as of woolen, while the collar
band, bosom, and cuffs are of another material, as of
linen or cotton, the invention covering novel features of
construction and combinations of parts.

Lock.—George E. Hyatt, New York
City. This is an improved combination lock especially
adapted for use in connection with a letter box, the in-
vention providing a simple and easily manipulated
device whereby the use of a key will be dispensed with.

GoLD LEAr CUTTER—James F.
O’Hara and Robert H. Kaulfuss, Brooklyn, N. Y. Itis
a kind of knife composed of several strips with inter-
posed blades beveled at their ends, and united by solder,
the device being adapted to cut gold and other leaf
into several narrow strips at a time, without waste of
gold.

Soap.—Inrank A. Packard and John
D. Struble, Salina, Kansas. - This is a composition
designed for use in connection especially with launndry
soap, and by the use of which bleaching liquids or
powders and acids may be dispensed with, this soap
compound being designed to effectually clean and
whiten the most delicate fabric, as silk, satin, laces,
€uc,

THILL CouPLING.—William H. Pardee,
Columbia, Dakota Ter. Two patents have been granted
this inventor on this subject, the coupling being pro-
vided with a bar having an elongated right-angled end,
a mortised and slotted lever being received upon the
bar and adapted to bear on the inner end of the thill
iron, a threaded stud being inserted in the elongated
bar and having a milled nut bearing upon the slotted
end of the lever. in connection with a spiral spring, one
of the patents also being specifically for a simple and
efficient coupling bolt fastener to prevent rattling, and
which cannot become accidentally loosened.

Sxow PrLow.—Combined with a frame
mounted to travel on a railroad track in front of a loco-
motiveare section plows mounted one above another,
the highest one held sightly in advance of the one just
below, and designed to remove the top layer of snow,
steam being used to heat the plow sections, and thus
aid the latter in readily entering hard-packed snow.

FiNncGER RiING.—David Kutner, Brook-
lyn, N. Y. The ring is formed with a gem box and
surrounding flange having screw sockets, in combina-
tion with small screw clamps for holding the setting in
the gem box in such way that it may be readily re-
moved and another putin its place, the invention being
also applicable for brooches, lockets, etc.

Wusiness and FPersonal.

The charge for Insertion under this head is One Lodar
a line yor each insertion ; about eight words to a line.
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Billings’ Drop Forged Lathe Dogs, 12 sizes—3 to 4
inches. Billings & Spencer Co., Hartford, Conn.

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

Hoisting Engines, Friction Clutch Pulleys, Cut-off
Qonplinga - Mha D Reiabis Qo 112 . Lihorte by e W~

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

Automatic taper lathes. Heading and box board ma-
chines. Rollstone Machine Co., Fitchburg, Mass.

Duplex Steam Pumps. Volker & Felthousen Co., Buf-
falo, N. Y.

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

NEW BOOKS AND PUBLICATIONS.

KrUuPP AND DE BANGE. By E. Mouth-
%ye. New York : Thomas Prosser &
on.

ALFrrRED KRUPP. By K. W. and O. E.
Michaelis. New York: Thomas
Prosser & Son.

It is perhaps but natural that the New York firm
which has for years been the representative in this
country of the famous steel works at Essen should feel
sufficient admiration for their founders and proprietors
to become the publishers of these monograms. The
comparison of the Krupp and De Bange systems of
heavy guns is made by a captainon the Belgian general
staff, and, although it contains much matter of interest,
it is evident that such comparisons have yet to be car-
ried much farther than they have yet been to reach
judgments that will be entirely conclusive. The sketch
of the life and work of Alfred Krupp is translated from
the German of Victor Niemeyer.

THE ELECTRIC MOTOR AND ITS APPLI-
CATIONS. By Thomas Commerford
Martin and Joseph Wetzler. New
York : W. J. Johnston. Quarto. Pp.
282. "Price $3.

The design has been inthis work to treat the modern
motor with the utmost fullness possible, the contents of
the book being largely based upon articles that have
appeared within the past two or three years in an elec-
trical journal of which the authors are editors. The
book is profusely illustrated, and the typography is ex-
cellent. Among the systems treated of with most thor-
oughness may be mentioned the Daft, the Sprague, the
Field, and the Van Depoele, for a prolonged examina-
tion of which the authors have had special facilities.

The Pope Manufacturing Company,
of Boston, has issued the Columbia Bicycle Calen-
dar and Stand, a convenient little memorandum pad
suitable to occupy any vacant space on a desk. The
pad is well filled with quotations designed to be of es-
pecial interest to the bicycler.

Received.

THE CHEMISTS' AND DRUGGISTS' DIARY, 1889. Pub-
lished by the Chemist and Drugyiat, London, Eng.,
and presented to every subscriber.

PREPARING FOR INDICATION ; or, practical hints result-
ing from twenty-three years’ experience with the
steam engine indicator. By "Robert Grimshaw.

New York: Practical Publishing Company.

STEAM HEATING. By Robert Briggs. New York: D.
Van Nostrand.

HINTS TO CORRESPONDENTS.

Names and Address must accompang all letters,
or no attention will be paid thereto. This isfor our
information, and 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

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

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

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(44) D. J.—Wood is not petrified by any

artificial treatment.

(45) J. V. B. writes: A coating varying
in color from dark brown to gray forms on the zinc
platesof a bichromate of potash battery. Zincsare best
quality rolled zinc,well amalgamated and 6 X4 X% inch.
Carbons are electric light carbons, with copper removed
by nitric acid. How can such accumulation be pre-
vented, as the battery is much weaker after first using’
A. A simple bichromate battery is quickly exhausted;
the zinc alzo is attacked by the chromic acid. For con-
D sl )24 cup fur Ure carvoms,
with the bichromate solution contained in it, with
dilute sulphuricacid in the large cup. A porous cup
combination will overcome your trouble.

(46) C. O. M.—The following is a gear
table for 11-thread feed screw. You may interpolate
for any required thread by dividing teetk in spindle
gear by the number of threads on feed screw and mul-
tiply the quotient by number of thread required. The
product will be the number of teeth in the screw gear.
Use any other gear in the list for transfer, or two gears
of the same size to change the motion.

ryoa

Screw gear. Spindle gear.

For 10 threads 40 4

1 “ 4 44

) P 48 44

14 56 4

6 ¢ 64 44

8 « 2 44

20 ¢ 80 4

24 ¢ 9% 4

30 90 83

40 80 P

50 100 22

60 120 22

120 ¢ 40 2
@47 F. R. C. asks: 1. Will a boiler 20]

feet long with 2 flues 14 inches in diameter consume
more fuel than a tubular boiler of the same capacity per
horse power, using coal or wood? A. The economy of
a boiler can only be known from observations of the
amount of waste heat radiating from the brickwork,
the exposed part of the boiler, and, the most important
of all, the temperature of the gases going up the chim-
ney. Any form of boiler that is overworked is not
economical. Any properly set boiler, well covered in
on top, and from which the heat in the flue chamber
after it has left the boiler is not over 600°, may be said
to be economical, whether it is a flue boiler or a tubu-
lar boiler. This heat standard is also modified some-
what by the pressure of steam carried in the boiler.
The waste gases with a high pressure (say 100 pounds)
are naturally of a higher temperature than from a low
pressure (say 50 pounds), when run with the most
economy as to fuel and use of steam. A flue boiler that
is driven to excessive work may waste more heat than a
tubnlar boiler having the same amount of effective heat-
ing surface. The large fiués allow the heated air to
flow in larger masses and at greater velocities, which
is the principal point against flue boilers. 2. I have an
engine 9 inches bore and 9 inches stroke, which I am
running at 120 revolutions per minute, or the piston
travels 180 feet per minute. Do I gain power by run-
ning theengine so fast? A. Your engine is running
at an economical speed. You gain in power over lesser
speeds. The figures you give are not sufficient for defi-
nite opinion.

(48) J. A. W.—Mange is a parhgitic

disease and is cured by insecticidal applications. Many
formule have been tried. One runs thus:

Sublimed sulphur......... PN ...16 parts.
Whaleoil............... he eeieeeeien 16
Mercurial ointment... ceeeae 10
(031163 & 71 S 1 0+

The disease is recognized by loss of hair, local irrita-
tion, and desire to scratch., If not perfectly eradicated,
it will reappear on cessation of treatment.

(49) E. De F. asks how to make and Reep
glue liquor always ready for use, that is glue water,&
it will not, when cool, thicken. A. To keep glue liqui
add a little acetic or nitric acids. For liquid glue the’
following formula is given:

Glue........... treseiresiiserae-e.e. .8 OUNCES,
Water......cov viiiiiiiieiiiiie 1% pint.
Nitric acid (sp. gr. 1380)............. 214 ounces.

‘We doubt if we can give youa wood filler combining
the requirements stated.

(50) R. E. H. asks: 1. How can I keep a
fine surface on a canoe in salt water? Ihave tried spar
varnish, and it does not answer. A. We know of
nothing better than boiled linseed oil, often rubbing
clean with raw linseed oil on a coarse woolen cloth. 2.
How can I make glue clear? A. You cannot make com-
mon glue clear. Use only white glue or isinglass.

(51) D. R. J.—The specimen sent is py-

rites in calcite. It may contain a little copper, but not

enough to make it of any value.
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Enquirfies to be Answered.

The following enquiries have been sent in by some of
our subscribers, and doubtless others of our readers
will take pleasure in answering them. The number of
the enquiry should head the reply.

(52) Please give through your paper a
process for giving wire a smooth polish, either by
pickling or galvanizing, and oblige,—W. D. R.

(563) Kindly furnish me with a good
formula for a good brick enamel for various colors, and
the modus operandi for obtaining a good and lasting
enamel upon the bricks.—O. K.

(54) 1. I want to make small springs
for my violin holder, about ¥4 of an inch wideand 2 in.
long. What kind of steel shall I use, and how can I
make them? 2, I desire to print my name in gold upon
velvet. How can I make it?—R. T. F.

(85) Our city water mains carry a pres-
sure of 60 Ib. Suppose we attach a hose to one hydrant
with a 134 inch nozzle and to another hydrant we attach
a hose with a 1 in. nozzle, which of the two will throw
the highest stream of water with the same pressure?—
W.H.G.

(56) Will you please inform e the
number of horse power a pipe five feet in diameter and
thirty miles in length would convey of compressed
air, the pressure being 100 1b. and 200 lb. per square
inch?—J. S. *

(57) 1. How many horse power will it re-
quire to drive a dynamo large enough to produce clec-
tricity enough toheat a round plate of iron 6 in. in dia-
meter and 2 in. thick, to a low red heat,say 1,000° F. in
30 minutes time? How much power will it require to
heat said plate to 2,000° F.in same length of time? 2.
How much morg power will it take per hour to heata
plate 8 in. in diameter by 4 in. thick and hold it at 2,000°
for 24 hours, the temperature in room being held at 75°?
—G. 8.

(58) What is the test for China clay,
and how does it sell?—W. H. C.

(59) I am a engineer and am ruunning
85 horse power boiler and engine, but I am only utiliz-
ing 15 horse power. Now,foreconomy, I would like to
know how far should the grate bars be from the boiler
to give the best results in burning coal. We are going
to change our firebox from wood burning to coal burn-
ing. Our boiler is a horizontal flue boiler, 12 ft. long 4
ft. diameter. Please state in your next issue, if possible.
A constant reader.—F. H. G.

(60) Can you write me how to figure or
give the rule how to figure the horse power of engines?
Also how to figure out thesafety valve of a steam boiler.
—H. B.

Replies to Enquiries,
The following replies relate to enquiries published in
last week’s SCIENTIF1c AMERICAN, and to the numbers
therein given :

(15) Speed of Fly.—The house fly gives
330 beats per SeCOTU Wrom st —zm g Ita abaojute speed
Ido not know.—T. 8. )

(15) The flight of a house fly is impul-
siveand curvilinear. Theyare seldom seen to move
in a straight or nearly straight line. Their momentary
speed of flight is estimated at from 10 to 15 feet per sec-
ond, under the impulse of getting out of harm’s way.

(15) How fast can a house fly fly? Prof.
C. V. Riley, of the U. S. Department of Agriculture,
Division of Entomology, says he is not familiar with
any published statement as to the rate of speed of the
house fly, and has not made any observations upon the
subject. He donbts whether this insect is capable of a
long continued flight, and his impression is, from ob-
serving its short darts about a room, that it probably
dees not fly faster than 20 feet per second or thereabout,
which would be at the rate of something over 1314 miles
an hour. This, however, is a mere guess on his part,
and should not be taken as at all anthoritative.

(16) Grafting Wax.—(a) Take :

PitChuesiiireneeriies civedgeeneennnn 4 ounces.

“

Beeswax....... Ceeeaeeeeieieeeead .2
Melt over a slow fire, or (b) melt together egual quanti-
ties resin and beeswax and add enough tallew . to pro-
duce the proper-consistency.—A. V.

(16) Grafting Wax.—

Pine resin........... o sescssssnecen ...50 parts,
PO (|

TUurpentine ...c.ceeeeeeees coeenes veeen B¢

Spirits of wine... ...eeieniiinnnn. [P 5 ¢

The resin is melted in an iron vessel. The turpentine is
added, next the tallow, and finally the spirits of wine.
Stir the ingredients thoroughly and cool.

(17) Speed of Birds. — The vulture is
credited with a speed of 150 miles per hour ; the wild
goose and swallow, 90 miles per hour ; the crow, 25 miles
per hour. Carrier pigeons are credited with 600 miles
in 8 hours, and 8 miles in 3 minutes and 24 seconds. Re*
cent trials give about 1,100 yards per minute for carrier
pigeons.—V. 8.

(17) The vulture is s
swiftest bird, 150 miles per hour., Whe wild goose and
swallow 90 miles. Carrier pigcon “$yom Pesth, Hun-
gary, to Cologne, Germany, 600 miless in 8 hours—75
miles per hour. Trials in New Jersey average about 60
miles per hour. No record of the hawk. See interest-
ing articles in SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 298,-2171, 310, flight of birds and migration.

(18) Violin Varnish.—The famous Ital-
ian violin makers used, it is said, the following sort of
varnish on their instruments : Rectified alcohol, half a
gallon ; six ounces of gum sandarac, three ounces of
gum mastic, and half a pint of turpentine varnish. The
above ingredients are put into a tin can by the stove and
frequently shaken until the whole is well dissolved. It
is finally strained and kept for use. If mpon applica-
tion it is seen to be too thick, thin with an addition of
more turpentine varnish. The wood should be stained

osed to be the
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before applying the varnish. Fora red stainuse cam-
wood, logwood, or aniline. You can find the tone of a
piece of wood by comparing its note when it is struck
with the notes of any musical instrument tuced to
standard pitch.

(18) C. C. M.—Red Varnish for Violins.

—Dissolve over a moderate fire—

Sandarac.... ....eevieiieienieann ..... 12 parts
Shellac. .. 6
MastiC. cooeiiiiiiiieenn cunnns veeeee. 60
Elemii.eoeiens ciier civiieiiinnnnnnns 3

In 150 parts 95 per cent alcohol which has been colored
red with cochineal, or if a darker red is required, add
dragon’s blood gum. When the above is dissolved add
6 parts Venice turpentine. As this varnish is highly
inflammable, use caution as to fire. Find the tone of a
piece of wood by direct comparison with similar notes
on the piano or any standard instrument. A violinin
tone at the proper pitch by a tuning fork ie very con-
venient.

(18) Varnish for Violins—'T'one of Wood
for. Same.—Dissolve by heat 2 ounces amber in oil of
turpentine 5 ounces, and drying linseed oil, 5 ounces.
Color with dragon’s blood or extract alkanet root. The,
tone given by a piece of wood depends upon its si /
thickness, etc. Therefore, a test must be comparative.
Cut square plates of equal size and thickness of a known
wood and of the wood to be tried. Place the center of
the plate upon the end of a cork or spool placed upon a
tatle near the edge. Press the center of the plate of
wood wlth the thumb and bow it near one of the cor-
ners. This will give the lowest note such a plate can
produce, or the normal tone. The higher the tone, the
better the wood.—T. S.

(19) Self-Propeller.—This approaches
the perpetual motion problem, which has not been
solved as yet. We know of nothing unless animated

" nature 18 a mechanical device.

(19) Mechanical Device.—Not in a me-
chanical sense. If built of good material, it would
probably be perpetual motion, which is an impossibility.
A machine could easily be made go fragile as to go to
pieces when set in motion.—Y.

(20) Relief Maps.—Make the original in
intaglio in plaster of Paris. Then beat papier mache
into its cavities with a brush, as making paper cliches
for electrotyping. See query No. 5 in SCIENTIFIC
AMERICAN, December 15, 1888.—W.

(20) Relief maps are made in clay or
wax and a plater cast taken from which a relief cast
may be taken in plaster or papier mache. To make the
papier mache cast requires that the mould of plaster
should be backed by a stone slab, to allow of pressure
by beating the papier mache into the mould with a stiff
brush, and applying pressure with a cushion of sponge.
0il the moulds wih lineeed oil to prevent sticking.

(21) Utilization of Leather Scraps: Paper
Ware.—These are trade secrets; have tried to find them
out, and have failed.

(21) Sundry Recipes, — I roacmmond
s¢ 1 —emrerent eCE1pt Book,”” which largely treats
of artificial leathers, papier mache, and water proofing.
The chapter on imitations and substitutes covers alarge
range. See pp. 174 to 184. Paper gas pipe, bottles, etc.,
p. 454, 455. Papier mache for buckets, spittoons, etc.,
pp. 62and 63. All of which appertainsto this query.—
G. D. H.

(22) Grafting Pear Trees.—Spring if done
outdoors; onsmall stocks, it may be done indoors in
winter, the stocks being kept in a cellar. Thereare good
articles on the subject in Appleton’s Cyclopedia. Also
see SCIENTIFIC AMERICAN SUPPLEMENT, No. 122.

(22) Grafting.—For an article on the
art of grafting see SCIENTIFIC AMERICAN SUPPLEMENT,
No. 122. For a good grafting wax see Note and Query
No. 16 (present list). The best time depends upon the
season; after the sap starts and before budding time.

23) Boiling Limed Eggs: Making Cider
Vinegar.—(a) Try boiling slowly, beginning with cold
water and bringing it to a boil. The eggs will then be
cooked. If this does not answer, makea pin hole inthe
large end. (b) Add to your barrel, a quantity of the
mother or lees of vinegar. Leave bung hole open; you
may stick the neck of a bottle into it.—S. 8.

(23) Limed Eggs.—We know of no way
to prevent limed eggs from cracking when boiled. It is
the confined gas expanded by heat that cracks them.
Add a little yeast, % a pint to a barrel, to start your
vinegar.

(24) Varnish for Maps.—Use Canada
balsam or dammar varnish. The principal trouble will
be in removing theold wax. The paper must be per-
fectly dry.—A. A. W.

(24) Mounted maps are sized with thin
white glue and varnished with mastic.

(25) To Bleach Ivory: Cleaning Mar-
ble.—Bleach ivory by exposure to the sun under glass,
or soak in a solution of binoxide of hydrogen. To
clean marble, mix a quantity of thestrongest soap lye
with quicklime to the consistency of cream and lay on
the stone for a day, clean it off afterward and rub with
putty powder or whiting.

(25) To bleach ivory, place the ivory in
a saturated solution of alum for an hour. Polish with a
woolen cloth and wrap in linen to dry. Also with per-
oxide of hydrogen, tol pint add 1 ounce aqua ammonia.
Warm, soak the ivory for 24 hours, wipe and polish with
chalk.

(26) Refining Cotton Seed Oil.—Ten
tonsof crude oil are treated with 30 cwt. caustic soda
lye of 10° to 12° Twaddell at 60° Fah. After agitation,
if o1l is not yet colorless more lye is added, and eventu-
ally all is left to stand 12 or 15 hours. The clear oil is
then run off, washed, and bleached with chloride of
lime or exposure to sun. It may be used directly to
fry in, as lard.

(26) Refining of Cotton Seed Oil.—To
100 gallons crude oil add gradually 3 gallons caustic
potash lye (45° Baume), with constant stirring for several
hours; or, the same quantity of oil, add 6 gallons soda

lye of 25° to 30° Baume, heat to 200° to 2402 Fah., with
constant stirring. Allow it to settle and cool. Decant
the clear oil and filter the residue with canvas bags and
pressure. When properly and cleanly done, the refined
o1l has the color, transparency, and taste of olive oil, and
is largely used for culinary purposes, and used as an
adulterant of olive oil.

(27) Bell Telephone, Battery, ete.—1.
No. 2. Use No. 36 copper wire, silk covered. Wind to
80 ohms resistance. This will require about 35 feet of
wire. 3. A properly made single contact transmitter
will give every satisfaction. The multiple-contact in-
struments are sometimes considered more sensitive. 4.
For details on telephone apparatus, consult ** Bell’s
Eiectric Speaking Telephone,” by Prescott. 5. Lead
is unsuitable, as it will not hold the carbons firmly.
Dip the dry carbon tops in melted paraffine, copper-
plate them, and cast the plate in type metal. This will
give a first class job. You may cast the cover directly
around the carbons if you wish. It will notcrack them.
6. The cast iron-zinc couple excited by caustic soda is
propably best for your purposes.

(28) Erasing Ink.—Ozxalic acid mixed
‘with citric acid may be used. There are two distinct
species.of red ink, aniline and carmine, on the market,
and some will he found hard to remove.

28) For Ink Eraser.—Equal parts of
cream of tartar and citric acid in solution with water.
Or, a more powerful one, a saturated solution of oxalic
acidin water. The red inks are made of various bases

for the color, as Brazil wood, cochineal, and aniline red.

The aniline red may be removed by alcohol acidulated
with nitric acid. No receipt for the other reds.—G.
D. H.

_ (29) Driving 14 H, P. C. and C. Motor.—
Your water power (3 /8 tap, 25 feet head) isample. "Don-
aldson’s ‘* Water Wheels ** gives details of such matters.
For battery, you would need large bichromate cells,
say one gallon each. Eight or ten such cells should
suffice.—C. H: P.

(30) Tempering Steel. — SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 71, 36, 37, 95, 103, 105, and
many others treat of this subject of tempering steel.—
Sup.

(80) Tempering Tools.—To temper cut-
lery, daggers, bowie Kknives, butcher knives, etc.
Edged cutlery should be hardened before the blades are
finished or sharpened to prevent cracking. Should be
heated to the lowest temperature at which the particular
kind of steel that it is made of will harden. If of
German or spring steel, a full cherry red ; if of tool steel,
a lesser brightness in the heat. A slow fire that is long
enough to heat the whole length of the blade equally is
necessary. When at the proper heat, plunge the blade
exactly vertical in water at shop temperature. Add a
little salt, a handful to a pail. Then smear the surface
thickly with whale oil or linseed oil and heat carefully
over the open fire, 80 as not to overheat the point, until
the oil flashes flame all along the blade. Then plunge
vertically in oil or warm water. See also a valuable

paper_by Joshna Rose an The Hardening and Tember-
ing of Steel, in SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 95, 103, 105.

(31) Rubber Oxygen Bag.—It is best to
buy one. Make of rubber cloth (cotton drill coated
with rubber),double seaming at joints, and paying same
with India rubber cement. A copper or brass reflector
can be silvered by regular electroplating process. First
amalgamate the surface to be plated. Directions for
plating can be found in many books and back numbers
of SCIENTIFIC AMERICAN SUPPLEMENTS,

(81) H. P.—Bags for Gas.—Rubber bags
suitable for‘ oxygen gas are beyond the ways and means
of an amateur. We recommend you to obtain one
through the rubber trade. The silvering of a metal re-
flector should be an electro deposit, which you will find
described and illustrated in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 310. The polishing of the silver sur-
face you may do by rubbing the surface with a buck-
skin pad stuffed with cotton and wet with a paste of
rouge and water.

S. H. sends a beetle specimen, and says :
The inclosed beetle was found in a pine seat of a paint-
ed chair., It was embedded in a cavity about 114 inches
deep. The writer having been in the furniture business
a number of years, and this being the first instance un-
der his notice of an insect attacking painted furniture,
would be under obligations should you enlighten him
concerning the name, habits, and other information re-
lating to the subject.—A. Prof. C. V. Riley, of the U.
S. Department of Agriculture, Division of Entomology,
says the specimen is & common longicorn beetle known
as Monohammus scutellatus, which is a common borer of
pine trees. It is found all through the Northern United
States, infesting, of course, only standing trees. It re-
mains for a long time 1n its preparatory stages, and is
also under unnatural conditions capable of considerable
retardation of development. Either in the larva or pupa
state it was living in the tree when it was cut, and its
particular burrow was undisturbed by the sawing and
the subsequent manufacture of the chair, from the seat
of which it afterward emerged. Instancesof thiskind are
not uncommon, and all are 1o be explained in this way.
It does not, of course, as S. H. imagines, ‘* attack
painted furniture.”

== Books or other publications referred to above
can, in most cases, be promptly obtained through the
SCIENTIFIC AMERICAN office, Munn & Co., 361 Broad-
way, New York. )

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 usto 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-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

December 11, 1888,
AND EACH BEARING THAT DATE.

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

Acid proof receptacle and lining therefor, E.

.. 394,206
.. 394,219
394,480

Adding machine, W. Snider..
Air, apparatus for carburetiug. C. M. Fulkerson
Alarm. See Electric alarm.

Amalgamating apparatus, W. A. Koneman........
Animals, preparing food for, J. R. Barret.
Awning, H. B. & F. X. Coyle..
Axle box lid, W. H. Lawrence
Axle lubricator, car, F. C. Hockensmlth
Bag. See Saddle bag.
Baling press, A. Freytag
Banjo, E. J. Cubley.....
Banjo, J. J. Doyle..
Banjo, W. R. Wood..
Barrel stand, W. Beckert..
Barrel tester, F. P. Bixler.. .
Basin, bath tub etc., set wash, W. Scott..
Basins, sinks, etc.,trap for, W. Scott...............
Battery. See Secondary battery.

Battery plates, making secondary, L. Duncan,
394,472,

394,493
394,431
394,341
394,378
. 394,362

. 394,261
394,159
894,348
394,530
394,439
394,444
394,404
394,405

394,473

Bearing, roller, R. W. Hent...

Belt fastener, J. Snow.

Belting, G. ¥. Page

Berth, temporary ship’s, G. Hurson .......... PO

Bin. 8ee Grocer’s bin.

Binder, temporary, G. V. Clifford.........ccceeeeeees

Binder, temporary, W. M. Kinnard..

Dindow, tompaorary, W. D. Lana, Jr. - B

Binder, tempoTrary, W. D. Ready....cce «vveeeaee o

Bit. See Bridle bit.

Block. See Cartridge loading block.
block.

Blower, grate, W. S. Harris........coovveeineeiiinnns

Boiler. See Steam boiler.

Boilers, ete., covering or jacket for steam, J. M.

. 394.269
394,412
. 394,508
394,186

Snatch

RileY covinniiiiiiiiis it ciis e e e 394,398
Bolt turning machines, blank feeder and grip-
ping die for, C. H. Graham.........cccoevviunans 394,170

Book rest for the use of invalids, T. H. D. May.
Book, sample, J. E. Spears..
Boots or shoes, follower or form for, G. H. Clark.. 394,154
Bottle fastener, automatic, T. B. Howe... . . 394,490

Bottle stopper, Hitchcock & Chapman............. 394,182
Bottle stopper, Philburn & MOOIS......cceceeeunnnens 394,294
Box. See Honey box.

Box fastener, J. Wotruba............ ......... PV 394,320
Box opener and tobacco claw, D. W. Thacker.... 394,547
Brake. See Car brake. Vehicle brake. Wagon

brake.

Brick machine, Ross & Keller.. . . 394,510
Brick machine, hydraulic, H. Von Metzlaﬂ’ ....... 394,528

Bridle bit, T. Brabson
Bridle blinder, A. Pearl...
Broach, G. Thompson...
Broom, F. 8. Stark..... .
Buckboard, H. L. Sweet............ ...

Bucksaw frame, C. Eisenhardt................ . 394477
Dunamak - mateial - fOr © archivootwri PUrponsen,
composition of, C. Straub

394,518

Burner. See Hydrocarbon burner. Oil burner.
Button setting machine, E. H. Taylor ............. 394,646
Button setting machine, J. H. Vinton.............. 394,231

Buttons, machine for rubbing and polishing, E.
L. 594,185

P.HOWE.....coiiiiiiiiiiiiiiiiiiiiiesieeieaeeen
Camera. See Photographic camera.
Can. See Oil can.
Can, J. F. Maxson
Caps, making, Dormer & Marks
Car brake, B. Boyer
Car coupling, L. M. Fox.
Car coupling, G. A. Guice.....
Car coupling, E. P. Johnston.
Car heater, L. G. Gilbert
Car heating system, auxiliary, W. Buchanan
Car mover, A. L. Dominy........ .....cooiiiiiiian
Car uncoupling device, W. O. Rutledge............
Car, vestibule, N. P. Cowell.............
Car, vestibule, T. E. Thompson.
Car wheel, S. W. Tanner... .
Cars, automatic fan for, J."Sands..... .. 394,402
Cars, grip for cable railway, B. I.. Harris. .. 394,539
Cars, system for heating and ventilating, E. F.
.. 394,508
.. 394,315

.. 394,452
.. 394,165
.. 394357
.. 394,368
.. 394,354
. 394.456
394,254
394,301
.394,339, 394,340
e ee. 394,313

. 894,312

Carpet fastener, stair, D. Walker.

Carriage, O. Gils™ann..........coevviieniene vevanen 394,263
Carriage, F. W, Zimmer......ccoveveiieiniiniennnennn, 394,239
Carrier. See Cash carrier.

Cartridge case, J. C. Kelton.............coeeviennnee 394,37

Cartridge case and means for carrying the same,
J.C.Eelton.....ooviiiiiiiiiiiiiiiiii e
Cartridge feed pack, .J. C. Kelton.. .. 394,374
Cartridge loading block, W. H. Pack Leees 394,288
Cartridge pack, J. C. Kelton....... ....... viveenn 394,373
Case. See Cartridge case. Show case.
Cash carrier, S. W. Barr.......cocoviviieienennnnennns 394,
Caster frame, J. J. Sullivan
Centrifugal machine, D. M. Weston..
Chain links, machine for uniting, D. D. McKer-

394,315

Chair.

See Rail chair.
Chimney cap, A. E. Clute........... «cccovvvvinnnn.

Chuck, E. A. Howe
Clutch, friction, W. H. Johnson
Coffee, coating, W. Hindhaugh, Jr..
Coin counter, match safe, and cane handle. com-
bined. J. M. Basinger.. e
Collar fastening, dog, J. M. Riley .
Concentrator, M. McAneny............ ..ooeveenenns
Condensing liquids, apparatus for, J. H. Bassler,
394,432 to 394,434

. 894,367
394,181

Contact maker, electric, J. S. Farmer......... ..... 394,164
Copy holder, R. W. Bloemeke..............cccoeuenet 394,449
Corn husker, S. C. Harper........ «ceeveeerneennes o 394,177
Corn husker, D. T. Phillips . 894,504

Cotton picker, J. W. Wallis ... 394,316
Coupling. See Car coupling. Thill couplmz
Crayons, automatic holder for lead. G. Sandell....
Cuff blank hem folding and cutting machines,

stamping device for, F. B. Ide.......... .o 34,274
Caff holder, R. J. Newman..... 394,206
Cultivator, E. Case.......... IM33H
Cultivator, C. Mendenhall.. 394,283
Cup. See Oil cup.
Cut-offfor steam engines, draught, A. M. Zimmer-

man
Cut-off gear for steam engines, B. V. Nordberg....
Cut-off or regulator for gang boilers, automatic,

W. U. Fairbairn. ....... cesruee
Cutter. See Paper cutter.

394,401

3%.430
894,501

3,257

cesiasesina.
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Cutter head, J. T. Grzybowski ............ Cerreeaens 394,175
Dental plugger, pneumatic, I.. E. Custer......... .. 391,464
Digger. See Potato digger.

Dispatch tube, electric, W. Dulles, Jr ............. 394,161

Display rack, J. S. Davis.......... eres
Door hanger, G. W. Warner........... ..

. 394,252
. 394,317

Dovetails in wood, forming, D. B. Wesson......... 394,423
Dovetail slots in wood, forming, D. B. Wesson.... 394,422
Drawer, record, G. W. Newberry 394,500
Drill. See Rock drill.

Drill, T. Gosernd........ceoviuiieveiniionnnnnnnranens 894,169

Drilling, channeling, and gaddlng machme. com-
bined, W. L. Saunders..
Dust collector, H. Simon

394,212
394,408

Dust collector and separator, Allington & Curtis.. 394,240
Dye vat, J. P. Delahunty, Sr. (r]. . 10,973
Dyeing, V. G. Bloede . 394,447
Electric alarm and water gauge, J. H. Johns voo. 394,401
Electric distribution by secondary batteries, Z.

Lat8haW . ..oiiiiiiiiiiiiiiiiiii e .o 394,541
Electric machine, signaling dynamo, E. Gray...:. 894,172
Electric motors or generators, safety device and

signal for, C. J. Van Depoele.........c.cceuueen 394,525
Electric motors, sufety device for, C. J. Van De-

470723 - 394,417
Electro-magnetic switch, W. W. Griscom.. ... 394,485
Electro-mechanical movement, B. Cadwallader... 394,332
Engine. See Gas and caloric engine. Rotary

steam engine. Triple expansion engine.

Engine crosshead, steam, L. D. Davis.............. 394,345

Engines, steering apparatus for traction, C. A.

Copeland...........coovviiiinnnnnn
Extracts, making, J. H. Lorimer..
Fan, chair, G. B. Ulrichs......
Fan, exhaust, D. A. Sailor.
Faucet for wagon tanks, measurmg,G H Per-

kins .. 394,391
Feed regulator, J. A. McAnulty.. . 394,278
Feed water circulator, J. P. Kelly . 594,372
Feed water heater, Vogt & Burns
Fence, J. A. Barber................
Fencz, portable, S. Hobson.
Fenca post, G. E. Hamilton. .
Fertilizer distributer, E. P. Johnatnn
File or book holder, J. H. Ferguson..
Fire escape, T. J. Baker...........
Fire escape, J. Hotchkiss

y
Fire escape, T. B. Nutting......ccoovviiiiieiiinnnnns 394.502
Flux, manutacturing, J. Webster............ «..... 394,233
Frame. See Bucksaw frame. Caster frame.

Fuel compound, L. Haas... ...coovvenniienreniieennns 394,486

Furnace. See Hot air furnace.
Furnace, J. W. Cassidy
Furnace grate, T H. Sears
Furnaces, apparatus for charging and drawing, S.

T. Wellman........ ...ooviiiinniiiiiiinns 394,419, 394.420
Furnaces, combination mechanism for charging

and drawing, S.1. Wellman....... «.cecevennenns
Fuse, electrical, J. Macbeth .
Gas or caloric engine, A. Rollason.
Gases, apparatus for testing mine, T. Shaw,
394,214, 394,215
Generator. See Steam generator.
Gold from quartz or gangue, separating, G.
Sweanor.......... feeeetrenieettiianatotiaiacsrnns
Grading and ditching machine, J. B. Gavin,
394,534, 394,535
Grain, apparatus for heating, R. C. & G. E. Haw-

L P 394,267
Gram apparatus for mashing, C. Kaestner. .. 994,370
Grinding mill, G. A. Young............. .. 394,288
Grocer’s bin, L. Johnston...... v 894,276
Hammer, pneumatic, G. Glossop.. .......... 394,483, 394,454
Handle. See Shovel handle.

Hanger. S€e DOOr nangoci. ZLeesp boncar.

Harness mountings, die for, D. McCance. 394.282
Harp,J.C. Dietz ...........ccoeiivvnin o .. 394,467
Harrow, J. H. Sharp. . 394,514
Harvester, C. K. Search..................... . 394,513

Harvesters, cutting apparatus for, D. H. Bennett. 3%4,441

Harvesters, knotter for, W. F. Goad ceeeees. 394,536
Hat, felt, F. W. Cheetham..............c.euvues . 394336
Hay rake. horse, E. McGovney.. . 394,198
Head rest, C. W. Hooven . 394,271
Heater. See Car heater. Feed water heater.

Heating purposes, apparatus for vaporizing and

burning non-explosive oils for, I. Hayes........ 394,179
Heel attaching machine, k. F. Raymond, 2d 394,208
Hoisting apparatus, K. M. Davis............. vee. 304,344
Hoisting bucket, G. W. Rawson..................... 394,207
Holder. See Copy holder. Cuff holder. File or

book holder. Sash holder. Twine holder.

Honey box, H. D. Davis..... 394.160
Hoop machine, barrel, E. Olund. 394,548
Horse detacher, J. W. Cronan... .. 394,157
Horseshoe, M. Payne........... .. 894,388
Hose, elastic. E. Tivey. . 394.2.7
Hot air furnace, H. R. Gillingham.. 394,355
Hydrant, C. G. Ette .. 394,478
Hydrant, P. White . 394,529
Hydraulic press, L. Miller. 394,383
Hydraulic press, H. Von Mle]a.ﬁ 394,527
Hydrocarbon burner, L. Stevens.......ecow.viienn 394,517
Hydrogen sulphide, obtaining, Parue]l & Simpson 394,387
Indicator. See Station indicator.

Insect destroyer, W.Neef...........coviiiiiiiinnnns 394,205
Insole, spring, D. A. Johnson ... 394,188
Insulators, wire holder for, E. I.. Lloyd . 394,350
Iron. See Singletree iron. Whiffletree iron.

Jack. See Lifting jack. Wagon jack.

Jewelers’ use, machine tor cutting solder for, S.

F. Merritt . 394,201
Jewelry, Traitel & Rawiszer 894,523
Jute and other tibrous plants, machine for strip-

ping, W. Menzies . 894,284
Key, 'I. Donahue vee 394,468
Knife. See Surgical kmfe
Knob, stop, M. Clark. .. 394,246
Ladder, step, B. F. Johnson. . 394,492
Lamp hanger, D. Chisholm 394,153
Lamp support, extension, T. D. Stone. 394,224

Lamps, cat-out for electric, C. Heisler.. ...
Lamps, extension standard for, J. Kintz (r)...

Lamps, wick raiser for central draught, Z. Davis..
Liatch, E. 8. Winchester
Latch, reversible, J. I1. Woolaston
Lathe tool for finishing and polishing, W M

Lathing, metallic. B. Scarles

Lifting jack, A. A. Strom..............
Light. See Pavement and floor light.
Limekiln, R. H. BUIDS. ¢ tuuuuuuutiiiiiaiiiiinnnans 394,151
Lock. See Nut lock. Permutation lock. Seal
lock.
Locomotives, clutch mechanism for the driving
shafts of, A. Matthes.... ....... .ccooiennen eeee. 394,194
Loom shuttle spindle. J. M. Cheney 394,458
Looms, let-off motion for, J.J. Honan......... . 394,184
Lubricator. See Axle lubricator.
Lubricator, J. MenSe.......ccoeueereeeiueeneaens senens 394,497
Mainspring winder, A. F. Robbins.................. 394,507

Match safe and cigar clipper, combined, E. L.
Take...ovvrrennnennns [TTTTRTTTTRRNN. «7 He

reerenaee
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Mill. See Grinding mill. Roller mill. Surgical knife, J. Schmitt..c...cceeerieieiereancee.. 394,304 ] ° “Star” Screw Cute
Motor, C.C. Epp.. Switch. See Electro-magnetic switch. fJ{ B 'Oetflﬁ ementz‘ F%Ot Lathe L m:;‘fiuto-
Mowers, reapers, et.c.. knife for, W. S. Elhott Syringe, J. M. COOMDS....ccviiuerernncccronsennccenss 394,250 wms' A ’"’et;'éce"g'
Needle threader, A. Scherkenbach.. Tablet or plate for displaying luminous fig res, T. Inside Page, each insertion - - - 75 cents ‘1 line. -

Nest, hen’s, W. W. Rhodes..
Nut lock, G. Cook
Nut lock, G. H. Griffin.
0il burner, J. Carnes...
0il can, G. H. Perkins..
0?1 cup, W. H. Wilkinson..
Oil distributer, E. Williams........ ceee
Oils, apparatus for vaporizing and burning hydro-
carbon, E. O. Daniels
Oliver, W. J. Stevens.
Ordnance, firing mechanism for, A. C. Koerner. .
Organ actions, pitman for reed, M. Clark..
Organ, reed, M. Clark........
Organ, reed, J. A. Smith.
Oven for gasoline gnd other vapor stoves, N.
8isco... .
Oyster dredge, W. Calam.... .
Packing and barreling machice, D. F. Shoup...... 394,305
Packing or filling, cement, H. W. Johns... .eo 394,275
Packing, piston rod, G. H. Crandall...
Paint, F. M. Reed..
Paint, roof, J. B. Washburn L.
Paper calendering machine, C. E Tormnce
Paper cutter, Booth & Williams.............
Paper cutter, J. A. Eastin
Paper machines, stuff regulator for, L. E. Smith.. 394,506
Paper receptacle, W. E. Crume... .
Paper waxing machine, C. E. Haynes
Pavement and floor light, J. C. French..
Pen, drawing, J. E. Miller... .
Pen, fountain, O. F. Grant ..
Pen, resérvoir, A. Hommel....
Permutation lock, G. E. Hyatt....
Photograph exhibitor, E. S. Miller..
Photographic apparatus, M. J. Steffens.
Photographic camera, W. C. Gibbs....
Photographic copying process, G. Bay..
Piano action. J. W. Cooper
Pitman L A.McAnulty...
Plane, bench, W. Stevenson...
Planing machine, metal, C. Holly.
Planter, corn, F. F. Harman.......
Planter, cotton, D. H. Ellington........
Planters, attachment for corn, J. Fulton.. .
Poison distributer for plants, Gramling & Adler 394,264
Police nippers, Eisaman & ROme......c.cceeuueee oo 394,162
Post. 8ee Fence post.
Potato digger, T. N. Nicholson

394, 411

..o 394,286

Power, means for transmitting, E. F. Autenneth
394,323, 894,324
394,193

Power tester, coin-controlled hand, A. F. Martel..
Press. See Baling press. Hydraulic press.
Pressure, apparatus for controlling, J. I. Thorny-

Propeller, screw, B. k. Sparrow.
Pruning implement, G. JAmesS..cecesiaes..
Puller. 8ee Stump puller.

Pulleys, bushing for split, Sibley & Ware.......... 394,407
Rack. S8ee Display rack.

Rail chair, switch, A. A. Strom.
Rails, die for forging shifting, A. Walter . 394232
Railway frog, C. G. Lea ceeee 394,879
Railway grip and crossing device. cable, J. J. Graff 394,356
Railways, grip for cable, C. Scholz.... 394,512
Railway signal, N. T. De Golyer..
Railwayswitch stand, A. A. Strom.. ... 394,415
Railway ties, manufacture of tubular, D W\laon JHEIZD
Rake. See Hay rake.

Rake, C.ThOTD.....ccuvuerszersanmmacnczan -
fovopor GoUKTIY STOVE, kitchen, K. A. Perrott...

Regulator. See Feed regulator. Speed regu-
lator.
Rock dril], electro-magnetic air compressing, R.
G. G. MoldenKke.......cceeviiiiiiiiiniiiiiiiinens
Rock drill, steam, Nutting & Githens (r)..
Roller mill. J. A. McAnulty...
Roofing, O. Boklen.......... een
Rotary steam engine, J. S. Byers
8addle bag or satchel, J. K. P. Wright.. .
Salts of tetrazo-ditolyl or diphenyl on dlhydrox-
ides of toluene or their sulpho-acids, action
of, R. G. Williams
Sand band for vehicles, J. J. Botter....

ceseieccees 394,187

. 394,309

204,502
. 394,203

394,425
. 394,150
S8ash and shade, combined window, Banyer &

Printz..............
Sash holder, W. H. Fye
Satchel, D. 8. Hammond, Jr.......
Saw. F. Stephens

Sawing machine, J. N. Britz.
8creen. 8ee Window screen.
8eal, J. H. Bickford........
Seal lock, M. J. Moran.
S8econdary battery, L. Duncan..
S8ewers, means for flushing, T. Galvin
Shaft bearer, F. M. Beck et al
Shafting, speed regulator for, J. G. Ba.uma.nn... .
8hirt, T. J. Holmes
Shoe soles, machine for splitting, J. F. La Borde .. 394,277
S8hovel handle and tamping bar, combined, J. M.
... 394,366

. 394.166

S8how case, F. X. Ganter.
Shutter bower, J. A. Dill..
Signal. See Railway signal.
Singletree iron, J. L. Blake...
Sink trap, M. W. Scannell....
8leigh, F. W. Meyer
Snatch block, W. McBride
Snow plow, E. E. Caldwell
Snow plow, H. L. Fraser.

Soap, Packard & Struble........ ...... . 894,289
8peed governing apparatus, A. Rolla.son . 3%4,300
S8pindle bearing, T. C. Dill.......... eeerreieiananae ..o 394,347
8pinning machines, spindle driving device for, T.

H. LOZAN....coeerruirernnnionsenesionns . . 394,542
Spinning spindles, support for. J.T. Meats 394,200
Spinning spindles, whirl for, T. Hall.... ceeeme. 394,265

Spring. See Vehicle spring.
Sprocket wheel, J. Chase
Square, dressmaker’s, F. A. Tripp
Stand. See Barrel stand. Railway switch s and.
Staples, machine for making, W. G. Slater..
Station indicator, W. P. Wood . 894,237
Station indicator and advertising cabinet, A.J.

Kellogg veee 34371
Steam boiler, E. Reynolds... . 394,211

. 894,217

Steam generator, L. D. Copeland. . 394,461
Steam trap, E. H. Gold.......... . . 394,167
Steam trap and feeder, H. Creamer . 894,463

Steering apparatus, R. Grignon.....
Steering gear, steam, F. B. Turner.
8tool, folding, Barber & Ostemann
Stopper. 8ee Bottle stopper.

Stove, heating, M. Hayden
Stovepipe elbow, Evans & Jackes.
Stoves, lining for the fire pots of, S. Kops . 394,494
Stud or hook setting machine, 8. D. Tripp.... . 394,228
Stump puller, QOPP & ROMIAIEY i sssrisisssriasiesssys 304168

304,174
. 894,314
. 394.3%

-+ 894,360
. 394,479

’| 8hade rollers, spring,

G. H. Nicholson.... ....
Tally, baseball umpire’s, R. Robyn .
Tea kettle cover, J. D. Perry..... .. 394392
Telegraph, printing, G. V. Shefﬂeld . 394,302
Telephone central station apparatus, Vall &

Seely
Telephone systems, bridge for cutting in new

loops in, G. 8. Maxwell. .. 394,195
Telephones, ringing-off device for, Griffith & Bur-

. . 394,173

.. 894,386
. 394,399

Tent, H. Gentzen.
Thermotic circuit closer, W.
Thill coupling, L. D. Carl .
Thill coupling, W. H. Pardee 394,290, 394,291
Tinting fabrics, V. G. Bloede .. 894,446
Tinting or finishing cotton fabrics, Bloede & Ban-

.. 894,262
. 894,413
. 894,533

Track and lifting jack, T. J. Reamy
Trap. See Sink trap. Steam trap.
Trap doors, device for operating, J. C. French....
Trays or boxes, case for holding and presenting,
E. ReyNOIAS...cccvvivuniniiieeceans rannenn .. 394,210
Treadle, J. Dufraine.. .. 394,470
Tricycle, T. O’Brien.... .. 394,287
Tricycle, C. Yingst . o 394,429
Triple expansion engine, H. F. Gnsklll.. .. 994,482
Truck, R. McMillin . 894.385
Truck, hand, W. H. Berger.. 344, 442 894,443

394,259

Truck, lumber, W. H. Coleman 394,459
Trunk, W. L. Hocker . 394488
Tube. See Dispatch tube.

Tug, hame, L. G. Gustavel............. sese . 394,358

894,168
894,255
394,346
..o 894,877
ceee 394,342
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Twine holder and cutter, L. Goodyear.
Type distributing machine, L. Dow..
Type, white letter, R. D. De Little
Typewriter cabinet, J. Kiefer.......
Typewriters, erasing shield for, L. D. Craig.
Wy powritiog mavhoe; T, . FIarTsun:
Umbrelta or ‘parasol runners, retainer for,T.J.
WaAllaCe....ooveivrrreiinnneinnnnnnnennnns 394,418
Underground conduit, electric, D. O. Pnige .. 394207
Valve apparatus for automatic vacuum brakes, F.
A. Bruggemann........ . 394,330
Valve, balanced osclllatmg, W T. Reaser 844,505
Valve, blast furnace tuyere, F. McCarthy .. 394,384
Valve controller, thermo-electric, F. M. Sparrow.. 894,307

BYTA

Valve operating device, electric, F. M. Sparrow... 394,220
Valve, steam, G. A. Boyden........ eoctecaraenns oeeee 394,532
Vat. See Dye vat.

Vehicle, C. M. Blydenburgh . 394,329

. 394,436
394,544
394,393
394,515
894,409
394,416
394,202
394,540

Vehicle brake. A. C. T. Bautaine
Vehicle running gear, 8. S. Schaff..
Vehicle spring 8. H. Raymond.. .
Vehicle, two-wheeled, A. F. Shuler..
Velocipede, ice, P. A. Snyder....
Vessels, hull of, R. H. Tucker..
Vise, J. Parkinson
Vises, making metal, R. Johnson
‘Wagon brake, H. Hunt
‘Wagon jack, T. Surtees
‘Washer blank, G. H. Griffin..
Water closet flush tank valve, P. V. Dwyer
Water, purifying, C. C. Peck
Weigher and register, automatic grain, Bender &

Well boring device, G Atkinson.
Well drilling machine, T. G. Chapman
“YYHEEL. STy URrwoeel. SPTrOCKer”

Wheel, D. L. Rush .. 394,511
Whiffletree iron, H. K. Porter... .. 394,209
Whip attachment for holding ribbons, banners,

etc., J. G. Rahner . 394,509
Whistle, S. R. Briggs 394,243
Window bead fastener, J. Mott......c.coovvenueen... 394,285
Window screen, J. M. Hommel .. 394,489
Window screen, Willard & Wilson. 894,236
Window shade, W. W. Whitehead. 894,235
Wire bending tool, F. Brune . 394,331

DESIGNS.
Bed case, folding, C. Teufel.
Coffin screw, O. McCarthy....
Fan, C. L. Davis
Glassware, or ation of, B. Davies
Match box, L. W. Fairchild....
0il cloth, C. T. & V. E. Meyer..
Radiator, J. . Packer........
Stove, gas, A. T. Henderson..
Strap, E. B. Stimpson...
Thrashing machine casing, W.W.

18,197 bo 18 808
.18,809, 18,810
eeee. 18,795

n ee.......... 18,793

TRADE MARKS.

Beds, folding, J. H. Little & Co............
Bitters, Meade-Van Bokkelen Company...
Button fasteners, metallic, American Shoe Tip

Company
Candies, cake, and pastry, J. Morvon s Sons.
Charlotte russe, R. V. Kane
Coal, J. H. Leonard..........
Coats, pantaloons, vests, shirts, overalls, and men’s

... 16,087

. 16,071
... 16,078
. 16,074
16,075

furnishings, Stanton, Sampson & Co.. . 16,096
Cutlery, A. VOm DOTP....cco.vererniieneneeennnenneens 16,081
Dyspepsia and indigestion, preparation for the

cure of, Bowanee Medicine Co........ . .... ... 16,072
Hammers, Simmons Hardware Company.....16,094, 16,095

Hams, shoulders, and bacon, Los Angeles Cold
Storage Company cecessees. 16,076

Ice cream and water ices, R. V. Kane..........ceeees 16,073

Mearts, preserved, Cunningham & De Fourier Com-

Pastes for skin diseases and for purifying the
complexion, N. N. Bickford.......c.ceeeevnunnnens
Porous plaster, throat tablets, infant medicine,
tonic, and balsam, Southern Company of New
. 16,080
. 16,079
Saginaw Mauufacturmg

Salve, 8harrer & Murphy

Company........
Shoes, O. Finnigan & Son....
Silk fabrics, R. B. MacLea & Co..
Skirts. ladies’, L. Dryfoos & Co......
Soap, hard, J. Reardon & Sons
Tacks, carpet, J. H. Parks.... .
Transom lifters, J. F. Wollensak
Trunks, bags, and valises, O. F. Sage........

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

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40
each. If complicated, the cost will be alittle more. For

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 early as Thursday morn-
ing to appear in next issue.
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THE NEW CROTON AQUEDUCT.—

Detailed descnytlon of the great aqueduct now bein,
constructed to increase the water supply of New Yor
City. and also_of the great dam which it is proposed to
build across the Croton River, at Quaker Brfdge With
gﬂ%ra.sv(}ll:)gpsll%l;g Ea. x;mp Contained Pm SCIE)NTIF{C A’}‘ERDE;
N . Price cents. To
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Improved Screw Cutting
Foot &
Power
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Latkes on trial.

Cataloguesmailed on application
165 W, 2d St., Cincinnati, O

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

JAMES B. EADS.—AN ACCOUNT OF
the life and labors of this eminent engineer. Witha
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 59‘2. Price 10 cents. To be had at this
office and from all newsdealers.
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ELECTRIC LAMPS

For SPECTACULAR EFFECTS
and SCIENTIFIC USES.
Either with or without Battery Power, and
a full line of general

ELECTRICAL SUPPLIES

The E. S. GREELEY & CO.
5 & 7 Dey Street, New York.

HOME-MADE INCUBATOR.—PRACTI-
cal directions for the manufacture of an effective incu-
bator that has been caref liy tested and found to per-
form all that may be reasonably expected ; with direc-
tions for operating. With 4 ﬂgures. Contamed in 8cI-
ENTIFIC AMERICAN SUPPLEMENT. 630. Price 10
cents. To be had at this office and from ‘all newsdealers.
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ICE-HOUSE AND REFRIGERATOR,
Directions and Dimensions for construction, with one
Mustration of cold house tor tpimservimz fruit from
season to season. The air is ry s.nd pure through.
out the year at a temperat re of from 34° to 36°. 1%
mined in SCIENTIFIO AMERICAN SUPPLEMENT No. 116.
&-iatie I cents. To be had at this office and of all news.
ers.
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that exist in a dielectric between coﬁgﬁc%norsg? n:lsiggl?g:?;
potentials. With 9 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 646. Price 10 cents. To
be had at this office and from ‘all newsdealers.

i INGERSOLL ROCK DRILL CO.,
S 10 PARKPLACOE, NEW YORK.
Improved ‘‘Eclipse *’

For Mining, Tunnellng Shaft-
Sinking, Quarrying, ubmarine
;§ (h‘l]lltl‘lg, and for all kinds of rock ex-
8
“Straight Line” ATR COMPRESS-
RS, Boilers, Steam and Horse Power

| Hoists, Electric Blastln&Bmtenes

and General Mining achinery
Send for full descriptive Catalogue

STEAMER CITY OF NEW YORK.—
Description of this new [nman twin-screw steamship,
and a comparison with her principal competitors. Wi
4 figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1. Price10cents. To be had atthis

office and from all newsdealers.
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GHARTER'S GAS ENGINE

2t0 5 H.P. The Slmplest most Reliable, and
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An impulse at every revolution.
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ﬁls at a cost of 65 cents per
feet, or about ene cent per
hour to each indicated H. l’
A Perfectly Sate Motor for
All Places and Purposes.
New York Agent, JOHN J. BOCKIE, 47 Dey Street.

Chicago Office and Salesroom, 152 I.cke Street.

' For circ lars and prices, uddress

Williams & Orton Mfg. Co.
P. 0. Box 148. STERLING, ILL.

A PRA’C’I‘ICAL SUCCESS.
VAN DUZEN'S PAT. LOOSE PULLEY OILER.
Thousands in satisfactory every-
Entire reliability and con-
'y demonstrated in a two years’
test by (would be) Eastern skeptics.
Economy shown by reasonable prices

full instructions address Munn & Co., 361 Broadway,
New Yorx, Other foreign patehts tiay also bd obtained,

n.ndpo ‘ect performance. Send for

tal 0. 55.”
Vax Doans's Neas, Cincinnats, 0

© 1888 SCIENTIFIC AMERICAN, INC.

ROCK DRILLS,|

WATER MOTORS.
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t egreatest amount of work with

the use of the smallest stream
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ELECTRO MOTOR, SIMPLE, HOW TO

make. By G.M. Hopkins.—Descri thlon of a small electro
motor devised and constructed view to assisting
amateurs to make a motor which might be driven wit,
advantage by a current derived from a battery, an
which would have sufficient power to operate a foot
la.the or any inachine requiring not over one man power.

With 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 641. Price 10 cents. To be had at
this oftice and from all newsdealers.
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T Sjuea
34 Curter Miroor, Shilndelpiia, Pa.
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Leak stOp, marine,
Leg, artificial.....
Letter box door plat
Level, spirit, Hutton’
1 ,1ghtmg, new system
Lining for ce]

Lock for valves...
Lock, safe or vault door,
Lock, sash, Scott’s.....
Lock, sssh. Wheeler’s. .
T.ock,seal, for cans.. .
Locomotive boiler, Fu
Locomotive, large

Drum, heating, Grau’s,. ..

Locomotive truck.

sssés

shingling.. ..

"
K
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an and engine, Wing's.. P {
ravey, gunhoat ........ . 182
TArm gate.....ccoeveenee 83
sucet, stop and waste 179
ed trough, Andrus’ 103
‘el]y cli new. 121
Fence, Fellows 308
rence, wire.. 98
erryboat, Ber 351
ile case for bl]ls, 146
rilter, oil.. 1%
rilter plant, (: 23
finger shield 180
fire escape, 131
Fire escape, Santy’s 339
ire extinguisher, M: 21
fire furnace....... 41
Fireflies, electric. 890
fireplace, Bowie’s...... .21
Float. mason’s, Kantz’s. . 258
Flower stand, Spark’s. . 146
Plue Cleaner, Newman's 83
’ly net, Weaver’s,... .4
oot warmer, Lewis’ . 61
rort of the future .. 246
rorth bridge........... . 8
oucault's experlment . 359
‘reezer, D g 268
‘riction clutc cable.
rog plate, simple......... . 201
t clamp . o 18
Fumigator, Spltler’s eees 114
Furnace, tiré,...........c..... o
Fuse, eléctric, experimental.,... 264

e e

mwanometer for projection %

House_apartment, Brookl yn,
N. Y . 887

J

Jack, Lander’s.. .c....ceveenenen .01
K

Knife cleaner, Jamieson’s........ 130
L

Ladder, portable exten., Piche’s.. 402

Lamp, incandeséen .32

——
gy
S
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Log
uclgen

Machine forrolling car wheels..
Macronus Kettlewe] lli.

Manholes for sewer:

Mantel, Thompson’ Valve gear, cut off..
Microscopical Bnpa.rs Velves. nut lock fo;
Mill, fanninog, Risser’s. . Vehicle curtain,
Mirrors, experiments wnth . 264 | Vehicle spindle
Monitor Terror .......ceee..o. ove 835 | Vessels, buoying up.
Moon, photogranh of . 294 | Vesuvius, cruiser.
Motor, curren t . 82| Viaduct, Garabi
Motor, Davey™ .. 838 Vladuct Garabit,
Motor, elect c,Baxter . 310

Motor, electric, Da.ft . 861 Visduct, Garabit, testing.

Motor, kerogene fuel
Moulding, Reddy’s metho
Movement, mechanical

Needle and twine-cutter. 308
Needle threader, Scherkenbach’s ﬁs

New York aqueduct.......

S gt

Offset for sawmill carriages, Rosen-
berg’s 03

Oilcan, Coursen’s

Oil filter.
Oven, charcoal..

Pendul

ship’s.

th, S ibe
Manatee, Florida.

Paddle wheel, Kirsch’s.......

Pen and pencil holder, ‘Forster's, 373
ums. 359, 317

Penguin, rock ho

Press, puuchmg
Propelier, Howell’s
Propeller, screw, Ho

opper 361
Petroleum steamer, exploslon of 823
Photo. busts....... tiieeess 166
Phonograph in England. .13
Photography, instantaneo ... 159
Physics, experiments in... %. g%
. )
Pipe, smoking, Wartman’ . 8340
Pipe, tobacco. 180
Pipe, tobacco, 19
Pipes, lock clamp for. . 131
Planter, check row. 221 | Absinthe..
Poly: &mrium ambula 187
Pond life, gatherin, 281 ACId ca.rbolic. in smallpox.
Portraits, photogra] 166 Acld phosphoric
Powder, grain, slze 406 Adultemtion legal definitio;
bowell. Major J. W 103 | ‘Advertising devi
Pratt [nstitute. 2%3 Agassiz sea.side assem
84
48
183

Pug mill, Woodcock’s.

Perkins, Col.Geo. H

18

"ev.. 147 | Trunk brace.

Truck, locomotive
Trunk strap couiillng ..

Tunnel, Franco-English
M ) Typewriter, Remington... . ..... 874
175 ‘ i
égg U
. Uras skeleton....ceeeeeewe ceeeenes 329

Viper, butting....
Viper, spectacled

N

Wagon, dumping,
Wagon end gate
Wa 18, heating.
War ship Italia
‘Watch escapem
‘Water back, the
Water heater .

Weather strip,
Weat her strip,

SRR Wheel, pad
ceerecee-eennes 198 | Wheel, WO'
W.ndmlll
Windmill, §
w
Windowstop......

E

Pallet for drying brick. Wrench, Gibson’s...
Pan, bake, Bicknell’s.. 258 Wrench Mabrey 8.
Paper ha.nging machine. 21 Wrench Silvi’s.
Pavillon 249 Wrench White’s.

Air compressor.. .
Afr cush
Alaska.
Alcohol

l

w
Wagon body, Tyson’s.
He

Water tank and t vtower

o trox L
Water works. Fast Orange.
‘Wazx cells, to make

ndow shade, Castner

Wood wool machine..

on, eleva

v

anchor

F 403
springing of

A

52
Acid, boracic,: asa preservatlve igo

snake goiso

TCh....cuiniiiinairnns veeaeen 404

MISCELLANY.

Figures preceded by a star (¥) refer
lgu pil‘ustmtedyartic les. ®

nch, rail, Holme's 188 Alloys, BIIVEE e

Punching machine, Ridley’s .... 854 | Aiphonso XII., steame 71

Alum baking powders 282

uminum process, Castner’s.
R A um:num process, Heroult.
n
Radiator regulator. ATDEr s b DO it
g::lt.c ”ﬁi‘}?eﬁé 31“;:‘ ﬁmber varnish, testing, 8317
i punch, A merica as military school 'i’»g
gallroad tie, Howelr’
ailway, centlfugal A das, Brazili

Railway, gravity ADIaA] O% LoTminaton. ...
Railway sw1tch ..... Animals, can they count?.
Reamg;ml:‘lureka. . Animals, new, Central Pa.r .
Reel. hose, Wirtis, .. Anthrarobin

146
Reduction of volume by mixture 402
Retrigerating machine..
Regulator, Waterhouse 1%
Rifle, 6 in] cast steel, before trial 406

Rock d

Rock drilling machinery
Rose and rose bush, magic

Rubber mixer.

Rule. carpenter’s,

Ruler, parallel Apprentlc ip, trade.
queduct ew York.
S (fo experiment
regionsl.lrecslalmlng
a Artesmn wells, Sonoma.
:glﬂoolg:] glfatr'% Artillery, German. changes in.
ash lock, Scott’n Artists, feathered
3aturn, appearan Association, British.
aw hindloattac bment. ggtgn%l;gﬁglr liigstruments

aw mill

Scaffo

Ship’s lo;

Shoe for car truc!
Show case, Kelly’:
Shutter, camera,
Sibley, Hiram
Signaling device for mines.
Siphon, self-charging

Sled brake, Anderson’s.
Sled, Wenzel’s
, straw, Wood’s..
Slotting machine ...

Slin,

do,

Jawlnﬁimsc ine, cut off.

bracket

Scaffold holder, Blun
crew driver, Allard.
crew propellerii Hodg

Sewage system.
3ewer manholes. ..
Shed, wreck, after e:
Ship Great Eastern .
Ship of war Italia.

Specific gravrty
Speech record

‘Annatto, culti
Annealing tools. .
‘Annuncistor, eleci
Art, white, of Ba
Articles, smull

elope, dwarf
telopes, Sing Si

, home of the,
Axle box, new
Axle, car, Smith’s

crew tap, Mat
eal, safety. for chec Bake pan, Bicknell’s
eat, bath t Balance escapement.

i

oons, naval...

looning. naval,

s. hmnre cruise:

Bank punch, Lo
3arometer, & new. .

3ath , tonin .

Bath tubs seat for
tt ery,

Ammonia, effect on life..
Amphibian of coal period.. 401
Anacondain streets of N ew York 261

A
cee ,:mts and butterflies

Balloon, hydrogen

Oo0ns, war, naval

3arT el. centrlfuga.l
ath, toning, for prints.

Battery evates carbon .
Ty

tiseptics, various, value
hracite, waste of.

F'r

looning with natural gas

22
Band cutter and feeder, Barn’s. %242
don *179

Speed indlcator, Fowler Batte: eymersch. ..
Spindle, vehicle..... .... Batteries, movable, French
Spiragraph attachmen Batteries, primary .........
Square, tailor’s..... Begr, prehistoric ..
Steamer Alphonso.XII. Bed brace, Lewis’..

tone, a

tove at!

traw carrier. .. Bergen, ferry boat

Switch, railway... Berries, wine from

Bicycle attachment.

Bilbos bridge..

T liary secretions
nder. Owen’s.....

Termite pest. . rds, artists among..... ..
Thingvalla, ship.. . 319 (-Bitumens from sludge acid
Tie, railroad, Howe 8. . 258 | Black snake, habits of ..
Tiger cub, Indian.. . 201 | Black snakes, white ring
Timber raft, grea.t . 127 | Blast in cupola furnaces.
Times building, new.. . 111 | Blisters on' panels
Toboggan slide, marine... . 47 ' Block for guardrails..
Toolholder for grmdstones 194 | Blood, circulation in eye
Torpedo, Howell.. 243 | Blood, human, diagnosis,....
Terror, monitor.. 335 Blueherry and huckleberry
Treadle attachm 310 | Boat detaching apparatus.
Tramway, cable. 2:9 | Boat. petroleum rocket.
Tricycle, Gallagher’s, 212 | Boas propulsion. ..
Truck, hand, Parker’s,, 806 Bom. electric.

teamer Thingvalla....... et
iteamer, petroleum, exploslon

great
tore service apparatus.
tachment.
tove, car, Wheeler’s.
tove, gas, Bisbee’s...
trap, box, wire....

Beds of rivers.
Bee culture
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Bed clothes holder.
Bed stay, Bethes.’s.

Bells' hiving, device fo
Bells, lﬁr'ée:'msnu.tmtur
Belt rest, Comstock’s.

Boiler covering, insulated........ *365
Boiler teeder, Winder's. *68
Boiler heater .. ........ *370
Boiler, locomotive, Fullers *310
Boiler plants, chlmneys for.. 340
Boiler, steam, Hedges’.... *116
Roilers, eucalyptus for. .16
Boilers, grate surface ot 132
Boilers, protect the.. . 312
Bolsters, deathin..,. . 182
Book holder.......... . *215
Boots and shoes, old . 281
Bosom board,new . ..R28
Bottle papers.... .. .. 158
Bottlers, protectio; . 3
Boulogne-sur-Mer. .. ¥150
Brace, trunk.. *322
Bracket, scaffol *371
Brake, car. new, *5
Brake, car, Taylo: *99
Brake lever, Dilger’ *5
Brake, marine. . 33
Brake, sled An *306
Breakwater, Santa Mo!
Brick as buil din, material 261
Brick, ena.mele 199
Brldge Bilboa River, *191
Bridge, Brooklyn, *31
dge. Forth......
3r dge, Hudson Rivel
Bri dge. Nebraska City.
Bridge, raiway, at

0 “Houdt . *%04
ige, Roue: ..¥118
Bridge, St. Louis. . 86
Bridges and culverts. 67
Bridges, low......... 292
bz oo, ot 260
Bridle for brooms. D44

Brooms, bridle for

Burners for lamps
Butter, dairy..

Buckthorn in toothache

Butter, how to keep teeeesessaces. 24
C
Cables. widespan . 117
Cadet, naval, reaklng in, 21
Calculatlng machine, Felt *265
Calk for horseshoes *98
Camera, Kodak.. 169
Camera, pocket *281
Camphor carbo 101
Can opener, Blakeslee’ *18
Canal, Panama, machine! 82
Canal, Pereko 3
Canals of Mars. . 181
Cannon, long range 358
Canvasser, the 152
ar, an iron-clad 130
Car axle, Smith’s ..*290
bell, patent.. .. 296
Car brake, new ... ]
Car brake, Taylor 8 . . *9
Car coupling, gme's . . *50
Car coupling, C lsholm‘s. XU
Car coupling, Clark’s.. ..¥130
Car coupling, Foster’s. . 200
Car coupling, McKagne's. .19
Car coupling, McNab’s ..... .

a.r coupling, Weaver
lom, Feolmied_ . .cvseee

i ‘ar stop, Walker’s
Car stove, Wheeler
Carwheels, com ress
Car wheel, Smit
Cars, American. m E
Cars, palace, for hens
Cars, railway, heatin,
Cars, stray, how foun
Cars, street, electric..

Lars street electric storage.

Carbous, coppered. .
22 | Carriage. el6GLriC. ..

Carriage road, Pike's Peak.

Cartridge shell cutter..
Cash, Chinese........
Catarrh remedy for.
Cedar for paving..

Cellar, how to cool
Cellars, damp
Cellars. 11nin
Celestial world .
Cement, good. .

Lenterln """"""
Char, t's,
Cha.lcedony Park..

Chameleon, changes of.

Char in sugar refining
Charcoal in sick room.
Charcoal oven, ... .. ..
Charleston, war ship..

Chelydra, ’I‘emmmck's

Chemists, bunglmg
Chili, pav ion of..
Chills and fever.
Chimney, a tall
Chimney, tall e

Cobra de Capello. .
Cobra, poisoning by.
Cocoanut fiber as war
flee and its effects..
fiee, effect of...
Co. Jesi'on

8..

Chimney, to b

Chimneys for boﬂer plants.

Chimpanzee

C‘tm:ugI nzee Crowley, death 201

Chinch bugs and curculio, 97

Chinese have no nerves 98

Chinese notions.

Cholera, chicken

Cholera in Sieily..

Cholera. inoculatio:

Chromatrope. new

Churn, Campbell's

Churn, Snyder’s.

Chute, coal, Du

Cider .

Cistern capactties

Cisterns, cylindrical capacity of.. 325

City life. injurieus influences of.. 80

City of New York. steamer 135 *167

City of Paris, launch of 314

City, ruined. in Texas . ]

City,small. on a block . .. 54

Clamp for fruijt jars.. .. ¥18

Clamp, paper hnnging ..*146

C] am Ta bell’s *66
- Clas y vess 828

(‘,lauslus. Rudol h 228

Cleaning up, fall. 209

Cleat for vessels. ... *306

Cleopatra. death of 35

Cloc! 165

Cloc 202

Clot. 19

Clot, 244

Clubs, swinging of . *57

Clutch, cable car.. 133

Cutch, flywheel....... *355

Clutch'for wagon brake; 238

materiai.. 340

ision at sea..... .. *319
ision at sea, to avoi . 208
isions in fogs...... 401
Collodion process, Bders 49
Coloring matters, artificia 225
Colors, water, alteratlon 230

Comb, curry, Biythe’s..

Door plate, letter box.-
69 B pto s

Comet, Barnard’s
Comet, Barnard-Brook
Comet, Brooks, of 1888 . .
Commerce, foreign, English
Compass finger ring
Compliments to SCIENTIF ic
AMERICAN..

Compressor. alr. Davey’s . ¥388

dptometer Felt’s..... .*265-
Lon iments, adulteration . 281
Conscience, human....... 80
Couvreur, torpedo boat... .. 10
Cooler for ales, Hawkins’ 481
Cooper. Ei.coooeviaioa, .. *¥153
Copper, electric reslstance...... 17
Corea by native artists . ¥

Corn cobs as fuel.........

Corn husker, Mehring’s..........
Corn, the great American crop.-
Cotton seed, transmutation..
Cotton spinninz. English
Cough, whooping.....
Cough, whooping, cure.
Counter attack, mechai
Coupler, rail. Wilt's..
Coupling, car, Byrne’s.
Coupling, car, Chisholm!'
Couplmg, car, Cleveland

n’s

Coup,ing. , Clark

Coupling, car, Foster’

Coupling, car, McKagne’s

Coupling, car, McNab’s

Coupling, trunk strap .

Coupling, car. Weaver’s A

Court o patent appeals.. ]

ggurts Sl dec snons of. .. z;»gg

W, NNV .

Cow, q, Jiedof %399

Cows, vegetable.. ... . 209

Crank rotary motion .. T2TE
reoline .............. . %

Cricket plague in Algeria. *136

Cruiger Baltimore..... .... . 229

Cruiser Shenandoah. 318

Cruiser, the fastest . 148

Cruiser Vesuvius...... , 358

Cuff holder. Perry’s. . 228

Culverts and bridges .6

Cultivator attachment. *130

Curculio and chinch bug 91

Current regu ator, new
Curtain bracket.
Curtain, vehicle..

D
Dabhlng motion, Unwin’s.... .... 4290

Dam, Quaker, proposed
Dam, scouring, flouting
Dam, substantial.....
Darning lagt, Austin’
De Lesseps, "Ferdinand. .
Deafness from electric light.
Death by electricity
Death by elect., exper. in.
Deer 1n New Zealand..
Defense, volunteer, naval.
gesl; riesdi{J
esk, 8 gna
Diabete

Diarrhea, resorcin in

Diatoms collecting

Die and dice box.....

Diet of djﬂerent peoples

Diphtheria from cats..... .87

Diphtheria, lime water in. . 118

Disaster, marine......... .. .*319

Discovery and invention . 166

;iggggery. botanical 289
OV o ————e——.

Diseases, zymotic. . ”Hﬁ

Disinfectant, a goo: 24

Disinfectant, pr l) 0pose 212

Doctors should write plainl 229

Dog, a railroad racing... . U5

Dog, saw mill........ .¥195

Dogs that learn trade: 400

Door latch, Shelly’s..

8
Drawbridge, Nebraska City
Drawipg instrument, new
Drawings, duplicatlon of.
Dredger, a sea-going. .

Dress, sw1mmmg, novel.
Drier, clothes...........
Drill grmder. new
Drill, rock, n

g, vacuum........
Dust, explosion of.
Dye, seaweed.... .. ...
Dynamite cruiser Vesuvius.
Dynamo telegraphy.....
Dynamo, Waterhouse.

E
Ehrthqvakes eﬂ'ects of.
rt’s.

ipse of the moon..
lipse, total, of moo:
lipse, total, of Janua;

Eel, fecundity of..
Eels that scale

Electric arc light
Electric boats..
Cc carriagi

c 1288

ight apparatus.
c light building, new.
3 lignt carbons

tent..
c lights of ﬂahmg nets.
Electric lig: htm ..... -
Electric lightin;

ost..

Electric lighting informatlon
Electric motor, Baxter...
Electric motor, Daft..
Electric motor ‘service, charges.. 145
Electric phenomena........... ...8
Electric phenomena, peculiar.
Electric plant Thorenberg..

Electric prostration...
Electricrailway........
Electric reduction of ores. .
Electric shoal water indicator...
Electric sto: street cars .
Electric street cars
Electric street railways.
Electric subway explosions.
Electric transmission of powe:
Electric welding
Electric wire conduit..
Lilectric w res, danger from.
Electric wires in New York
Electrical experiment. .
Electrical lighting convention.’
Electrical litigation..
cal notes

Electri
Electr
Electr

Electro-plating 387
Elephant, inoculati *169
Elevator air cushion 10
Elevator, carrisge. .. 9262
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Elevator, grain.... ..
Emeralds, artificial ...
Emery wheel. dangers
Emmensite .
Fmotion, theatrical
mploye ? fuithful, w’
gate for Wagons.
Endosmometer
Endosmosis ...
Energy and visi
Engine and cran
Englne. express.
ine, high spe
En Zine, kerosene.
Eng ,ine, steam, first
Engine, triple com: und
Engine, winding. 1
Engines of City of ‘Iew York .
Engineer, steam, working. . .
Engineers, civil, 1nstltute
Enquiries to be answered..
Ericsson at 88 ............ .
ent for watches.
Etchlng acids............
Etching liquid for steel..
Eucalyptus for boilers.
Evaporators, fruit..
Excavations at Mycenss oy
Excelsior, machine to make, ¥
Excitement, does it shorten hfe? 144
Exhibition, Glasgow
Exo8m
Experi
Expos
Exposi

:J

ments in physics.
tion. floating, new. .. 405
ition, Paris, 1889............. 304

F

Fair, American Institute..97, 225, .440
Faiths and myths, Oriental.
Fall cleaning up........ ..
Fan and engine, Wlng
Farcy, gun boat.. ...
Farm, sheep, French
Farmer’'s complaint N
Fat and [ean people. rules for.... 322
Faucet, stop and waste
Feed trourh, Andrus’.
Feet of animals...
Feet, swollen ..
Felly clips, new
Fence, Fellows'

Fever, scarlet
Fever, scarlet

er, ye 1o
gev llow,

Filter for waste oil.
Filter, smoke..........
Finder, position, Watkin.
Finger nails, biting.....
Finger shield, Ahiquist’s.
Fire, causes of

Fire' discipline with rifl 52
Fire engine, electric ... 29
Fire escape, Block’s *131
Fire escapes, Santy’s.. *339
Fire extinguisher, Mankey 04
Fire from iron steam pipes. 289
Fires caused by kerosene . 164
Fires from steam pl 312
Fires, self—extmguis ment 164
g replace, Bewie *217
X 362
‘lame, coloration of by elements 505
Flowers, artificial.. 152
flax, exotic.......
flies, how to kill .
) oat, mason’s, Kau
?lour, barrel, made into’ b
Flour dust, explosion of . *
Flourmill dus , effect of ... 261
Flour, trade, our foreign. 38
Ilour yield............
rlower stand, Stark’s
*lowers, preservation 233
flue cleaner. . 83
) ume S8an Dieg 260
Baber Sy s
J y paper, stic
rly wheel clutc! 365
Fogs, London . . 339
‘ogs. preventlve of 149
*ood adulteration ... 163
food and drink, temperature . 1%,
M
football malady . 804
Foot warmer, Lewls . X6
Forests, buried, of New Jersey.. 265

Forests, influ. on climate..
Forests of Alaska
Fort of the future..
Forth bridge... . .. .....
Fortiﬂcations of the futur
Fossil, gigantic
Foucault’s e:
roundations,
Francis, Joseph
K'reclerick. Emp ., tO Macke
Freezer, Delpy’s
Frieze from Susa.
‘rog plate, simple
fruit, evaporated.

. Ililydrographw expedition.

Gun, torpedo, diverging.
ne

Gun, 6-inch, new. 134
Guns and ships, Engllsh 250
Guns, big, risks in firing 216
Guns, cast iron 99
Guns, great. .. 100
Guns, rapid fi 177
Gunboat Farcy.............. *182
H |
Hager, Alber D... ....cc.. .. .. 193
Hammer and plane. shingling. .. %4
Hammers, five heaviest ..... ..o 32
Hammock, barrel stave . 7
Handle for saws.. *19
Harbor defense __..... 825
Harbor of New York 2
Harmonica holder .es *51
Harrow, Ulsh’s....

Harvest moon ... .........
Hasheesh -smoker, dreams of
Hay, when to cut

Heater for boilers. .

Heating cars.

Heating drum, Grau
Hedgehog, serpent killed | by..
Hemlock lnmber and bark..

Hens, palace car for.......... . 163
Herreshoffs as ship bmlders .. 216
Hoist, slaughter house...... .. ¥66
Hoisting machine, Peters’ .. %68
Home, buildinga ... ..... .1
Home industries, Russian . b6
Home, summer, selecting. .. 48
Homes for the many... ..¥387
Hop, home of the. .24l
Horse. a $50,000...... . 9%
Horse, disparaglng 226
Horses, roaring in. . .1
Horsemanship, Indian 68
Horseshoes, calk for. *08

Hose thimble........
Hose, garden, spiral
Hose'reel, \Virt’s .

Hydrogen for balloons

Hydrogen, peroxide of..

ydrophobia, treatment..

g;onl&sltic ;pracess. Lo
OO, ... .

I
ce chest, cheap °
ce machine, Pictet . 18
ce, manufacturing. . 105
ceon Mars . ....... .8
cepergs, North Atlantic... .. 23
Idaho, vanishing streams o . 249
Imagination, powerof...... .07
ndia, hot weather in. 62

India, po ulation of..
ndia’rub
Indians, what they have cost
Indicator, shoal water .....

Indicator, speed, Fowler's
ndustries, Amprican .

Infants, milk for 96
Infection carried by animals, . 32
Influenza from pollen............. 133

ngot manipulator., .............. *166

Ink, action of bleaching agents. 12222§

Ink,blue blacK...........cccoeunet
nk nutgall, new..

noculation for cholera, 196
Insane, colored light trials with.. 208
Insect cloud in New York

Insulating material, valuable ...
nsulation? what is the best 1
nsurance in G ermany..
nterest indicator .
nvention and discover:
Inventions, agricultural o
59, T4 90, 106, 123. 188, 170,
266, 262, 299, 330, 362394,408
AR e’f&é’i‘%%’ig% 154, 170
aé 262
iong, miscellaneous 11,
Inyentions 12, 158 1ok
z% 250

104?36593% 280,265 253, 29,
'1

.s 78, 894, 408
Inventor, a success ul

Inventors’ Institute.. . 572 !
Invest wisely, how to .. .. 405
1llusion, optical. curious.... ..¥343
Iron and steel, mysteries o . 8
ron and steel production ... 17

ron, how it rusts..
ron meltin
ron melting, notes on..
ron, pig , cheapest
ron'tra de, number of me;
Irrigation (Project Texus.
rving, R

Island, dissolving
Italia, war ship .

*390, 392 Locomotive, a large..

Locomotye boile:

Locomotive, express.
first imp
ve, noiseles:
ve, * Qtrong,

Locomot;
Locomoti
L.ocomot.
Locomot,
L,ocomot.

ve,

ve truc

L.ogs, a ship o

uuck what 18 it?

Machinre, integra
Machijne oil......
Machinery in Mexi
Macronus Kettle

Magnet, Sturgeo:

Mammals, fossil,
Man, hypnotized.
Manatee, Fliorid:

Murder culture .

Mars, canals of.
Mars, ice on

Meteorological no
Lic

ca, Arth
Microbe, fever.

Microphone, milltary
Microphone, radio. .

Microscopy
Microscopical no
Military notes.

Milk and typhoid feve:

Milk for infants
Milk plants. .
Mllk stenhzed

11, \L Poison forvermin.. ..

l fal ning, Rlssar Senrns Poisons, antidotes to. -81
Mlllmg center, New York as. . Poles, teiegraph........ .. 116
Mineral resources of Umted Poiyparium ambulans ..... ..¥187

. Poppy as a bank oteotor . 8
Population of India. .. 290
Mines, ruby... Popu ation of Paris.. . 8
Mines, Solida . 3 Du. ation. our, 1890 264
Mines, signaling device for. . Port Arthur...........cceeevinneee. 32
Mining, coal, Japanese.. . 259 | Post office dept., expenses for 1890 385
Mirrors, experiment with .*264 | Postal cards, making.............. 309
Mississippi, source of.. . 888 | Postal facilities needed. . 176
Mitchell monument...... . 860 | Posts, wooden, treat ment . 51
Mobangi River..... . 354 | Potash, meta-sulphate... 120
Moisture in houses 228 | Poteline ............ 120
Monitor Terror.. *341 Pottery in I.imoges.. . 264
onte Christi. 152 | Poultry killing, painl 242

Monument, Mit
Moon, eclipse of
Moon harvest .

Motor, Davey’

Motor, electric,
Motor, kerosene

Motor, Mr. Keely’s

Mummies, Aztec

Mummies'from Mexico

Museums, €x;

pOr
Mycenw, excavations at..

Natural history notes..
Naturalization, right to.
Naval maneuvers, Britis
Naval revolution, comin,

ve water sco.

uou1siana. Souihern.

Lumber, Puget Sound
Luxury, growth of....,..

Machines, veneering, rot.ary
Xico

Madness and murder .

Magnetization by spirals.
Mahogany for finis mg
Maine. ship of war..

Manholes for sewers
antel, Thompson’s..
aple, white and sugar

[arriage of near Kin.
Mars and Venus....

Mars, markings on
Meat, frozep, imports of.
Mea.t., preservat on of ..
Mechanics, unemployed ........
Medicine. possible revolution in. 400
en, inequalities of. i
Mercury, distillation...
Mercury. purification o:
8, powdered, solidi
Meteor a remark
Meteorite, a large..
Meteorite, Bende,

Pavilion of Chili,.
Paving, cedar for

@ e

T,

K .
Pendulum, Kater'

Petrol
Petro.
Petro,
Petro
Petrol

eum fue

eum, solid

Perekop canal 3
M Perkins, Col. George 05
Phonograph, an apphmtlon of... 248
ting.............. 8389 | Phonograph in England....... *18, 165
...... 58 | Photo. busts............ . ...*¥166
R Photo. lithographg
....... . 25 | Photograph of lightning
welli. .*103<| Photography, ¥yrotechnic.
.. 334 | Phutographs of a gr 04
n’s...... .*323 | Photographing, 1mprovement. in, 69
.*323 | Photographing interiors  ......
. égg Photographie notes 49, 113, 184, 305
g ........ *407 | Photographicportraits............ 66
rmngrobber. |01 Photography, instantaneous.....*
................. Photography of projectiles..
. 290 Photography on wood....... .
.*195 | Photos., printmg in colors........ 40:
. 2.-lg‘.sl Physxciaus and surgeons, Con- 209
. 369 Physics, experiments in....*25, *1,
. 353 *55, *87, *119, 832, “359 *377
. lisli Physics, simple experiments in. *%lg
....... . 68| Piles, wharf, creosoting........... 169
88 | Pipe covering, insulated. . .

Pipe, Wartman’s
Pipes, delivery of

pes, water,
abl

:’lanets,
ant Ii:

==n

tes. lanter, check ro

""" lating, electro
ating, nickel

"U"U"U"'U"U

Poweli, Major J.

Pratt Instit

Moon photogra Premiums with sales.
Mosquito & blessi Press, punching and
+ Mosquito, agains' Pressure when distilling
Mosquito defense Pr nting blue..
Mosquito pastille rints, blue, tonin
Mosquitoes, to ex Prints faded, Testo
Motion. transmission Pr nts silver, ﬂnishfng
Motor, current Prison behind the

Peak, highest in th

Pears, Bartlett, spraying...
Pelicans flying south.
Penholder, Forster’
Pens, a collector of.

Petroleum ln harbor defense.
eum rocket boat.

eum, solidifying.
leum steamer explosion.

Pipe, tobaceo, new....... .
Pipe, Lobaczo, Roesling’s
Pipe, sewer, terra cotta..

Pipes, gus, frozen, to th
wooden..

Planets, posltion in Augui
Planets, position of, for Decem-

position for Septemiber.. m
ife and electricity......... 852
lant, steel, a grea
ants, receptacles of secretion

ates, photographic

atinotypes. to brown’
Poison, antagonism of.

Poultry tra.nsporns.‘vtlon
Power, electrtic transmi

Prisons, ,l_apanesehmfg. i

LLocomotives, gas for.. 129 | Pendulums.......

LLocomotives, gas tuelfor. 225 | Pendulums, oscillat 3569
Locomotives, shipping of....... 53 | Pepguin, rock hopper. *361
Locomotives, tractive power..... 264 | People fret too much.. . 804
Log, new form of....... 7 | Pepper, alkn.lo:cl_in . 368
L.0og, ship’s, Kustel’s *18 | Persiflora Graeca............. .... 389

. 403
20
7

N uail, mi

uillaya l%::lti gc

Projectiles, photography o
Projectileg, small caliber..
Propeller blades, copper coated

rail, Hulm
Punching machine. Ridley’s
Puzzle to an insured man

Q

uinine, cheap, i8 it & ble:
uinine, manufacture of..

Motors, storage battery. Propeller for pleasure boats..... .
Moths attract, by elect. lig] Propeller, screw, Hodgeman’s. ..‘243
Moths, buffalo, death to...... Protection to bottlers........ . ‘e

! Moths clouds OF oivars o e Pug mill, Woodcock’s. . l*183
Moulding, Reddy’s method ....... 260 | Punch for bank checks *179
Movement, mechanical.... Punch, e’8.......

Fruit evaporator: J Navies, British and Frenc 200
‘ruit sirups, p N av , OU I NeW. 248 %abbit pest.
Fruits, crysta Jack, Lander’s.... ........ ) work in.. 153 | Races, avsg
Fuel, gas, for loeomot1 Jugs, whistling, Peruvia N avy yard Mare Tslal 373 | Rudiators, regulator for.
Fruel, petroleum.... . Jute covers, substitute for... Moraska City bridge . *287 tadio-microphone..
Fuel supply, Needle and twine cutter. ] tadiometer, the 373
Fumigator, Spitler’s K Needle threader, Scherxenba.ch’s*405 aft, tim| k
uneral, an elephant Negatives, blocking out.. . 113 ' Rail chair Wilt’s 200
Fungi, gelection of food by. 23 | Keely outdone 69 | Negatives, clearing.. ail coupler, Wilt's
furnace, long runofa.. . 82| Kitchen, model.. 313 | Negatives, reproduction ail punch, ‘Hulme’s. .
urnace tire ....... .. . *4] | Knife cleaner. Jamies: 80 | Nerves and the moods Rails, vibratory motions of
urnaces. cupola blast in. . 310 Net, fly, Weaver's............. . 44 boat, Columbia Kiver..
furs, cleaning.............. 343 L %8, fishing, electric lights of 40 | Rai road Cars, stray...............
fuse, electric, experimental..... *264 Nets, fishing, manufacture. . ¥2 | Raliroad, Central Pacmc.
Labor, le1sion of . 282 . New York, future of.... . road, Mexican National
G Labrador............. . 232 | New York harbor ..... iroad tie, Howell’s... ..
La,ce ma,chine Jumbo...... 38? Newton's second law.. ilroad train, fastest 96
Galapagos ....... Lacquer foriron and steel . Nickel plating ....... road, two foot gauge . .36
Gas for locomotives.. Lacquer for iron ships............ Notes, miscellaneous. . . 20 roads, fast time on.. . 19%6
Gas fuel for ]ocomot,lves . Ladder. portable _extension, Nut lock for valves ....... eeeessee ¥35 | Rallroads, rivers versus.. .
Gas holder, a large.. . . PiChe’s.....c.coeu coveaveeseoncen ailway, Asiatic, Russian.. . 289
Gas leakage, detection > 185 | Lakes, great, formation of. 0 Railway, Brooklyn Bridge. . *31
Gas lighter, electric.. . Lamp competition .......... Rajlway, cable, Birmingham *280
Gas, manufacture of . . Lamp, incandescent. . Observatory, Lick. work at..... ..*294 | Railway catechism.. 101
Gas meter specter..... Lamp shade, Mrchael’s QObservatory, naval, new. .. 56 | Railway, centrlfuga.l *185
Gas, natural, hallooning with Lantern, signal......  ObServatory, New .. ............. 83 | Rallway, gravity, system *149
Gas, natural, results from.. . Latch, door, Shelly 8. Offset mechanism for sawmlll Railway lantern, Peters’.. *115
Gas, new and remarkable. | . Tathe tool, drilling carriages, Rosenberg’s. . *403 | Railway, mountain electric. . 231
Gas pipes, frozen, to thaw.. . Launch, steam ...... - Ohm, value of .. ...... .. 13 | Railway pass, perpetual.. . 144
Gas poisonmg, treatment. .. 857 | Launch, steam, naval " Qil ean,, Coursen’s....... *84 | Railway, Siberian.. . 132
Gas stove, Bisbee’s. .. ..... .*355 | Law, vagaries of 0il, coal and natural gas 407 | Railway switch, Boyd’s *50
Gas threads...... .. . 37| Leak stop, \VelLe's. . Oil 'filter Gallaway’s #195 | Railway, trains, speed of. . 3
Gas tube, clearing . 68 | Leather, colored. . ' 0il, machine and watch. 58 | Railway, Transcaspian .
Gas wheel........... .. #87 | Lectures for workers. .. 0il, olive refining........ . 115 | Railway, U. S. and Mexico. . 13
Gas well, Port Huron...... . 80 { Legislation, State.... . Oil on the waters . 149 | Railway, Westminster. 369
Gas works in cold ciimates.. . 826 | Leg, artificial, Gault’s . Oil rockets....... 22 | Railways, horse......... . 282
Guases, compressibility of .. .. 328 { Leper settlement, 200 ! Olive oil, refining....... .. 115 | Railways, street, electric . 166
Gases, diffusion of . ...... 41, *65 | Letter box door plate Onions, adhesive quality . 165 R.aisins. beverag e from. 356
Gases, noxious, in houses . Letter delivery, quick.. . 288 | Opium 1n Florida.... ... .10 e San Francisco. . 217
Gases, weighing.. *87 | Level, spirit, Hutton’s. . . Optica.l ilusion.. .. *348 | Rats, stop for.... .. 72
Gate, Broad’s . Lewis, Hen: r{ ....... . Ores, low grade. reduction 1, 133 Umbe to, ship 844
Gate, farm, Baker’s *83 | Lichens, cultivation,, . 233 | Organ, a paper... ........ . 10 , diamond . .*16
Gate for elevators. . *226 Life, long, facts as to ' .. 288 | Organ, large .. 402 | Reducer, negative, sa.fe
Gauge, thtle’s ................. Life, storage of .. . 85] Osmose.... .. .. 103 | Redwood, finish for
G uifeboats, collapsible. .. 225 | Oven, charcoal vee...¥198 | Reel ﬂshing’ Dilg’s.
Light, electricare..... .. 192 eel, hose, Wirt’s.
Light, electric, patent.. 200 P frigerating machi
Light of 7,000,000 candles..... Regulator, current, new.
Paddlewheel, Kirsch’s * egulator for radiators..

Glasgow Exhibition
Glass breaker, electric
Glass cloth

Glass, ground, 10
Glass, pliable 230
Gleanings .. 168
Globe, a gre: 51
Gnats, %ggs of 129
Gosse, Philip 160
Grain, clean yo 83
Grain, damping 313
Grain elevator. *35
Grapes, Chaut. 321
Graphophone.. . *15
Grasshopper tra%0 85
Grate surface of boiler . 132
@Great Eastern, end of. 197, ¥226
Grief, cruiser... ... . 148
G rinder. twist drill. .¥183
Gr sand........ . *89
G uard Tails, block for, . ¥
Gulf stream, explorations ot . 218
Gum, envelope, need of.. .24
Gum moistener. envelope.. .. 280
Gun, t}_‘ynamite. new.. *399
Gun, %69

Gun, steel, bursting of . . 366

“un, steel, new, bursting of...... 401

ture,
Lighting, artifiefal. .
ightin, by accumulator,

Lightinig 52
IEhineis | city and cou 149
Lighting, new system, *147
Jrghting, publi¢, France 52
tning, curious doin, 56
.hrntnlmr flash 70
Lightning photograph 49
Lightning, prot fro:

Lightning rods

Linin,
Loan, Panama,

Lobster shell, re:
Lobsters in the Pacific
Lobsters sent to Califor:
Lock-clamp for pipes.. *131
Lock, door, safeor va.ult Brown’s386

Lock, nut, for valves.
Lock, sash, Keeler’s
Lock, sash, Scott’s.
L,ock, seal, Godwin’,
LLoco wee: d

l’anama. canal CO!
it for ti

Panama rocks. .
Paper hangin

Paper,

Parachutist, Am

Parcel post, British..

Paris, population of.

Paris, water supply pro; ect
* Passenger traffic, ork.

Panama canal, ma

Paper, straw, in German
* Paper maker, Ja|

Paper, manufact
sensitive, preserv:

mpany, failure

Py

ibbons for t

Rifle, British, new
Rifle, cast steel, t
Riﬂes. ArmYy. new.
Ring. finger, com]
Rivers, beds of.

panese.
ure...

erican

New
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Replies to enquiries.
Research, scientific.
esorcmin diarrhea.
rants, Chines
..esurrectlon plant

pe
Rich, the haste to be.

drill,
Rock drllllmz machinery

Paten appeals. court of Rock, excavating.. . 105
Patent decisions Supreme Oourt 357 Rocks, Panama.. Rt
Patent, electric light.............. 200 | Bocket, signal, new. 814
Patent Jaw in America.. ocket. steam. 165
Patent law, Swiss, new........ Rockets, oil. ... 22
Paten oof, tin, paint for . . 64
Paten e fund.. ope. go qualitleso . 207

ten! suit W ebster-ﬂigzins . 868 | Rose bush, magic *119
’atents for small things. . 309 | Rose, m: 119
Patents, fortunes in.. 207 | Rouen bridge. *118
atents, repoit on ... Rubber mixer, automatic. .

Ruby mines. 376
Rule, carpent
Ruler, parallel

Russia, popuiat. 115
Rust, removal of.. 208
]

.:accharine, detection.. . 229

1arine, improvems 65

me. test for

addle,;gig, Hitt’s,. 1
Salida springs and min 32
Salmon ﬁshmugk Puget Soun 806
Salt at 8alt Lake. .... 64
alt, purification o; 293
alt, rock. in nature. 198
alt. to purify....... .20
an Francisco, ram of.. .27
and paper, waterproof. 37
sand, sonorous, 281
S8and storm _at sea .14
Sands, Dr; H. B.... 369
ans Pareil, ship . ]
3aratoga spring, & deep . 212
Sash lock, Keeler’ . ¥2U2
ash lock, Scott’s. .. ¥306
a.ssa.trn.s. oil of... .. . 387
aturn, appearance of. *294
aw handle attachment. ... *19
awing machine, cut off. .. X097
3aw mill dog..... ..¥195
caffold bracket. . *37
caffold holder..
3cho0]

ork i

§ lcience; American Association 16, 128

Association, Austrahun 191
Science, how it advances. ... . 18
CIENTIFIC AMERICAN for 18
crew driver, Allard
icrew ferry boat
Crew mpeller, h
crew 1? Mathe
eal loc Godwm’
eal, safety.
eat for bath tubs.
eaweed dye........
eeds, eﬂect of climate
Senses, deceptive...,.
§ erpent sea, near view
erpent, the gea .....
ewage, aeration of,.
Sewage system, East O:
Sewer pipe, manufacture
Sewers, man holes for
Sheep farm, French

Bergen..
odgeman 8.

Termite pest.... . *151
Terror. monitor.
Theater, undergro
Thingyvalla, steam ship.
‘Thiophosphoryl chloride
Thorenberg electrlc lan
Threads, gas ta)

Thunder, soun

Thunder storms.

Tiger cub from India..
Tiger, how it kills and e:
Timepieces, brief historyo:
Times building, new
Tin, American.
Tin roof, paint
Tins, old, utilizati
Tinning, improved pro
Tire furnace

T'obacco and bacteria. .
Tobacco pipe. new.

Tobacco pi eblmg ' . *19
‘'oboggan 8 lde marine.. . *b63
Toning solution for prints . 49
Tool holder for grindstones. .*194
Tools, annealing.......... 281
Tools, do they grow tired ? 212
Tools, keeping............ . 213
Toothache, buckthornin . 1,118
Tooth, deﬂcrency. inherited. . 230
Toothpicks, wooden.......... . 168
Torpedo and other fast ships ... 320

Torpedo boat (‘ouvreur.....
"orpedo boats, French, new
Torpedo boat, new..
Torpedo boat Vesuviu
[orpedo, Howell

Torpedo, new, trial of. 263
Torpedo warfare 96
Town, coolest in the wori . 119
Traces, elastiC..c......o.... . 2R
Trade apprenticeship for boy . 251

Trade, good. to learn..
Trade mark case......
Trade mark decision ..
Train, fast, record
Train, fastest in world .
Trains, American, fast..
Trains. fast
Trains, speed, limit of
Trains, speed of

Trains, passenger, spee
Trains. vestibule
Transcaspian railway.

Sleeper, what is a ?..
Sleeplessness, treatm
Sling, straw, bottom-tri

*388
SHPPINE «vveeee vuun.. . b3
S otting machine new *354

Smoke boxes, short 62
y

nake bite an yellow feve 33

nake polson, alcohol vs. 320

Snake siphon...... .. 280

oap, antiseptic. ... 101

oap bubble diffusiometer. 05

30ap from Mount Carmel..
Jociety, American Geologica,
odium process, Castner’s.
Soundings, deep sea.........

Specific gravi
Epectro-tel
pectrum o gD
Speech, reproductiog of
Speech, whistling..
Speed, high, in tblck w

Spider’s thread, size [u}

sSpindle, vehicle, Moo

Springs, boiling, danzers

Springs, Salida.

Square, tailor’ 8. .

Stain for dark-room windows
Stars, fixed, diameter of..

Stars, number of .. 232
Steel and iron, mysteries i) 86
Steel and iron production., 17
Steel casting rocess. new. . 88
Steam boiler, e’s. *116
Steam det"lment in sewers 386
team engine, first American.. n
Steam jackets. high pressure
Steam jet phenomena............. 312
Steam Jets, and prod. combust 312
3team launch, cconomlcal . ¥0

Steam launch, novel..
Steam rocket..........
Steamer Alphonso XII...
teamer City of New York...
Steamer, paddle, conversion 259
3teamer, petroleum, ex losion *323
tEamers. Atlantlc
Steamers for New Yo trade
Steamers, ocean, collision..
eamship line, new....
evenson, James. ..
one, a great.
one, etching on.
tone, induration of..
Stones, aluminous, precrou
tore service currier.
torm, August, great
Stove attachment. .
tove, car, Wheeler’s
ove, gas, Bisbee’s.
ove polish.........
tranahan, Jumes S, !
trap, box, wire
traw carrier.
Street bridges..
treets, American.
Subway. electric, exp
ubways, New York
ubways, Phlladelphia
ugar machinery ....
ugar prospects on the
ugar refining. char. in
un, rhotographing. .
Swimming dress, nove
wine, healthy, how ti
witch. railway, Boyd’
ymbiosis of alga and slg
§ %stem. underground.
rooklyn..

doki

T

Tangent, largest in the world

Tapestry, old. recovery o

Tarpon Or silver king

Tea, Labrador

: a, New l:zonslt

egraph poles..

Telegraph, spectro.

egraph eres and water pipes.

'I'elegrap by the clouds......
egraph y .

1one, Bell, decision. . 321

hone convention. . 160, 161

10ne on submarine cables. 87

ephoning, long dlstunce . 215

Telescope. 1,000,000

Terminus, largest

(2

5 @

ep)

o
PODEB T

Wrinkles, two.

Sheep, feed) ing 97 | Transit, rapid, gravnt
%, g%s% 117 | Treadle attachmen:
Ty 1T TTEeEs, gntumn work 'igg
Shenandoah Cruiser.. . 8719 | Trees, Central Park.
Sheridan, Gen, P. . % | Trees, Christmas...... 404
Ship buildlng, Californi; 225 | Trees in Washington,. 89
Ship, City of New York. 135 | Trees. medicating ... 853
Ship, City of Paris,. .. 314 | Trepang, Canadian.. . 81
Ship Great Eastern 197, #226 | Trevethick, Richard .. 17
Ship of logs........ .. 36| Tricycle, Gallagher’s . R12
Ship of war Charleston. 97 | Truck, hand, Parker’s. *306
Ship of war Italia *63 | Truck, locomotive.. .. *3
shipof war Maine . 320 | Trunk strap coupling . 101
Ship of war Re Umbert: Trunk brace, new...... *322
Ship Sans Pareil.. Tunnel, Franco-Engiish .34
Ship’slog.......... Tunnel, 8t. Clair, new... .. 402
Ships and guns. English Tunnels, remarkable. . 63
Ships, fast, wanted..... Tuson, Prof. R. V....... .. 887
Ships, lacquer for.. Typewriter, Remington. ..¥314
Shipw Spabish and italian. Typewriter ribbons . 824
hoe for car trucks ..

Show case, Kelly’s. .., 50 U
ghl;iltterﬁcamera, Koda! . *lgg

ibley, Hiram....... .. *33 | Orus, skeleton.......
Signal, desk, Parker’s *291 | Urine, composition of.......
Signal iantern.. .. ... *115
Signal, rocket, new.. 314 v
Silznallng device for mines *99

Silk, decomposition of. 32 | Vaccination.............c....... )
Silver alloys..... .. 181 | vaccination in the harem .9
Siphon, snake....... 280 | Valve gear, cutoff... .... *180
Siphon, self-charging. ¥389 | valve, safet fs.stening . 908
Sled brake, Anderson *306 | Valves, nut Jock for.. ... . *35

Sled, Wenze *242 | Varnish, amber, testing . 887
Sleep, ca.uses and m 69 | Varnish, wrinkie about 114

Venicle curtain........ .
Vehicle spindle..........

Veneermg frame houses.. .. 296
Venus and Mars........ . 863
Vermin porson 343
Vessels, buogén% *127
Vessels, har 105
Vessels, leaks in. *18
Vesuvaiills, tcruise . g
Fpspyins, torpedo .
18 .....«‘E.i

Village destr 1yed yice. M8
Vinegar, a weli .. 67

Wages in Scotland......
Wagon body, Tyson’
Wagon, dumping..
‘Wagonend-gate

Walls, system of hea.ting L2212
Walnut, black......... .. 841
War balloons. naval. 69, 85
War ship Charleston .o
War ship Italia......... . *63
War ship Maine....... . 320
War shig Re Umberto.. 344
War with creeping things, . 25
Wares, American, in Austr 24
Waste inthe workshop . 858
Watch escapement. . . Y08
Watches, good, R. R.

CAITY. 392
Watch o 58
Watches, r 49
Water buck, the.. 9
Water, evap.,latent | 121
Water heater, new. *322
Water level indicato 116
Water pipes, Japanese 40
Water pipes. wooden. . 45
Water. purifying, Chat 23
Water, scoop, locomotive. .. 160
Water, softening.... ...... 0, 857
Water supplg ew York... .. 839
‘Water trap for cisterns .. *131
Water, use of a.t meals. . 58

Water, walkin

‘Water works, E.

wax cells, to make.
‘ax, vegetable..........
eather strips, Burcaw’s. &

Weather strip, RedmanX..

Weighing macthine beaﬂnz.. 225 261 -

c

Wells, artesiam in Memphis
Wells. esian, Sonoma..
Wells, artesian. Utah.....
Wharf piles, creosotlng
‘What the result will be...........
Wheels, car, compressed steel *113
Wheel, car, Smith’s.............
Wheel, paddle, Kirsch’
Wheel, toothed, new..... ..
Whlsky in rattiésnake bite
‘Whistling speech.
Whooping ceugh.
‘Whooping co
Willow and wil
Windmi
Windmil
Windmili ‘tower, design.
Window shade, Castner’s.
Window stop....... .......
Wine casksy glass balls for
Wine from berries
‘Wires, electric, buryin,
Wires overhead an:
ground:.
Wood, bent
Wood, Shitt
Wood, stronges ited Si
Wood' wool, machine to make
Words, powe [}
‘World, silent, seene
Worms. an army of.
‘Wrench, Gibson’;
Wrench, Mabrey’
‘Wrench, Silvis’ .
Wrench, White’s

Y

Yeast' purification..
Youth and old age..

Z
Zirconia minerals..
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ROSE'S GREAT TREATISE ON
STEAM ENGINES.

RECENTLY PUBLISHED.

Modern Steam Engines.

An elementary treatise upon the Steam Engine, writ-
tenin plain language, for use in the workshop as well as
1 the drawing office; giving full explanations of the
construction of modern Steam En%ines including dia-
grams showing their actual operation; together with
complete but simple explanations of the operations of
various kinds of valves, valve motions, link motions,
etc., thereby enabling the ordinary engineer to clearly
understund the principles involved in their construction
and use, and to plot out their movements upon the
drawing board. By Joshua Rose, M. E. Illustrated by
422 engravings. In one volume, quarto, 321 pages.

Price $6.00, free of postage to any address in the world.

BY THE SAME AUTHOR.

Mechanical Drawing Self-"Taught. Compris-
fng Instructions in the Selecticn and Preparation of
Drawing Instruments. Elementary Instruction in Prac-
tical Mechanical Drawing; together with Examples in
Slmgle Geometry and Elementary Mechanism, includ-
ing Screw Threads, Gear Wheels, Mechanical Motions,
Engines and Boilers. ByJoshua Rose, M. E. Illustrated
by engravings. HVO.........coiieiiiiiiiiaiina., 4.00

The Complete Practical Machinist, Embrac-
ing Lathe Work, Vise Work, Drills and Drilling, Taps
and Dies, Hardening and Tempering, the Making and
Use of Tools, Tool Grinding, Marking out Work, etc.
By Joshua Rose, M. E. Illustrated by 336 engravings.
Fifteenth Edition, thoroughly revised and in great part

i 12mo, 439 pages.............. e . #2.50

rewritten.

The slide Valve Practicall EXBInined. Em-
bracing Simple and Complete P ical Demonstrations
of the Operation of each element in a Slide Valve Move-
ment. By Joshua Rose, M. E. Illustrated by 35 engrav-
ings. 12mo.. .81,

Steam Boilers. A Practical Treatise on Boiler
Construction and Examination. For the use of Prac i-
cal Boiler Makers, Boiler Users, and Inspectors; and
embracing in plain figures all the Calculations necessary
in Design n]g and Classi 6 Raila Dy Feoolrs
Rose, ﬁl . Illustrated by 73 engravings Bg; 55(0)

G Illustrated circulars,giving ithe full table of .con-
tents of all the above works,sent free to any one who will
apply.

8~ The above or any of owr Books sent by mail, free of
postage, at the publication prices, to anyaddress in the world.

& Our new revised Descriptive Catalogue of Practical
and_Scientific Books 84 pages, 8vo. and our Catalogue of
Books on Steam and the Steam Engine. Mechanics, M
chimery, and Dynamical Engineering, and 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,,
{NDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia. Pa., U. S. A,

THE POPULAR SCIENCE
MONTHLY.

3 Tdited by W.J. Youmans.

Well known as a_trustworthy medium for the spread
pf scientific truth in popular form, is filled with articles
of interest to everybody, by the ablest writersof the
time. 1ts range of topics, which is widening withthe
advance of science, includes—

SOC1AL AN D DOMESTIC ECONOMY.

POLITICAL SCIENCE, OR

DUCT OF GOVERNMENT.

SCIENTIFIC BRRICS
. MENTAL SCIENCE AND EDITCATION
MAN'S S, NOUE

> s S%N ;?N%ELIGI ON.
V OF DISEASE,

PREVENTION IMPROVEMENT OF THE RACE.

AGRICULTURE AND FOOD PRODUCTS.

{haesiids oo

NAT DISCOVERY, EXPLORATION, ETC.

With other illustrations, each number contains a finely
engraved ‘E’urtlrn{{t of_some eminent scientist, with a
aphijcal Sketch.
BiA‘:l’l;(:ngpi[Sl recent contributors are: Ilerbert Spencer,
Andrew D. White. David A. Wells, T. H. Huxley, Sir
John Lubbgck, Edward Atkinson, W. K. Brooks, Grant
‘Allen, E. D. Cope, Thomas Hill, David Starr Jordan.
Joseph Le Conte, Appleton Morgan, Felix L. Oswald,
Sir William Dawson, F. W. Clarke, hnratlo. Hale, Ed-
wards. Morse, J. S. Newberry, Eugene L. Richards, N.
S. Shaler, D. G. Thompson.

Single Number, 50c. Yearly Subscription, $5.
D. APPLETON & COMPANY,
1, 3, and 5 Bond Street, New York.

MECHANICAL DRAWING.

By Prof. C. W. MacCord, of the Stevens Institute
‘of Techunology. A series of new, original, and
practical lessons in mechanical drawing, accom-
panied by carefully prepared examples for prac-
tice, with directions, all of simple and plain cha-
racter, intended to enable ary person, young or
old, skilled or unskilled, to acqiuire the art of
drawing. No expensive instruments are involved.
Any person with slate or paper may rapidly learn.
The series embodies the most abundant illustra-
tions for all descriptions of drawing, and forms the
most valuable treatise upon the subject evex pub-
lished, as well as the cheapest. The seriesisillus-
trated by upward of 450 special engravings, and
forms a large quarto book of over one hundred
pages, uniform in size with the SCIENTIFIC AMER-
ICAN. Price, stitched in paper, $2.50; bound in
handsome stiff covers, $3.50. Sent by mail to any
address on receipt of price. .

For the convenience of those who do not wish td
purchase the entire series at once, we would statg‘

that these valuable legsons in mechanical drawin
may also be had in tfe separate numbers of Sup-
PLEMENT, at tén cents each. By ordering one or
more numbers -at a t{ne, the learner in drawing
may supply himgelf y h fresh instructions as fast
as his practice requiregy . These lessons are publish-
ed successively in *18*3, *4, *6, *8, *9, *12,
*14, *16, *18, *20,322, *24, *26, *28, *30,
*32, *36, *37, *38, ¥39, *40, *41, *42, *43,
*44, *45, *46, *47, 118, *49, *50, *51 4*52,
*53, *54, *56, *58, 60, *62, *65, *69, *74,
*78, *84, *91, *94, *100, *101, *103, *104,
*105, *106, *107, *108, *134, *141, *174,
*176, *1 73° ¥OR SALE BY
MUNIN, & CO,.,
Publishers ot SCIENTIFIC .AMERICAN,

. 361 Broadway, New York.

NESS‘?@Néses in HEAD

Tubular Ear Cushions, Whispers heard dis- | (/8

tinctly. Unseen, comfortable, selfadjusting. N

Successful when all remedies. az‘l.QJold on‘fy \? oy
by F. YI 0X, 853 Broadway, cor.14th I 1N
St., N, ¥, Writeor eall for illustrafedbook of proofs FREE,

THE BACK

THE BACKUS

light machinery.

A wonderful Air Mover.

[z

hesating or cooling.
BAcl(gUS WA

Is the cheapest power known for driving all kinds of
Thousands in use the world over.-
Speak for themselves. Sold with or without a governor,
It is noiseless, neat,compact, and runs without attention

THE BACKUS EXHAUSTER

factories and public buildings.
dust, steam, foul air, acids, and is
Send for Special Catalogue.

ER MOTOR CO., Newark, N.J.

US MOTOR

THE BACKUS

>

Invaluable for ventilating
Will remove smoke,
used for drying,

-5 ]

THEWORL

DIS FULL OF “SMART ALECKS”

‘Who fool themselves with ease. They know tee
much, What about knives ? Take the knife shown
here now. 1f blades were hoop iron,
60 cents would be cheap for it. But
blades are of the hi}ghest quality razor
steel. very blade is file
testedand Knowu to be

).good bhetore sending out.

It is cheap fora

silver dollar, but
our price is 50c¢,,
gost(fmid, 5 for $2.
A Send for our 64-
: Raﬁe free list, also

se a
AR

Teoledo. Ohio.

ey

R STEE

SWISS PATENTS

E. IMER-SCHNEIDER, Solicitor,

GENEVA, SWITZERLAND.

) MAGIC LANTERNS
-5

' .

ottt PROJECTING APPARATUS

PO 0 SCHOOLS COLLEGES <=
Ano PUBLIC ENTERTAINMENT

Put an Electric Bell in your house or shop.

Tou can doit yourself with our Gom%ote Qutfit, Price$2 60
Qutfit consists of 1 Electric Bell, 1 Battery, 1 Push Button,
100 feet Wire, and Staples for Wirc.

TES 2 B .

55 & 57 Longworth,  CINCINNATI, O.
Tt is important to us that ¥oit mention this paper.

P“llE's Cheapest, Lightest, and Best, Madeby
8 Hardwood Split P. Co., Menasha, Wis.
HICAGO HOROLOGICAY INSTITUTE
175 Dearborn Street, Chicago, I1L.
Established for giving_Practical and I'echni-
cal Instruction in Warchmaking, Students
can enter this School at any time. Send for circular
giving terms and full information.

2nd &< MACHINERY &3

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

MAGIC LANTERNS

AND STERE
VIEWS
PUBLI

OPTIC ON S ALL PRICES.

ILLUSTRATING EVERY SUBJECT FOR
MW E o ~

f o 148 W 4T
"/, ST
o

RA' " I"a Patented Perforated Metallic

8 Graining Plates. For imitat=
ing all kinds of wood in arapid and easy manner.
Shipping and Business Steucils and Art

.Vpal-m
Air

Metal Work. Metal FRESCOING Plates.
Send stauw tor Catalogue.
J.J. CALLOW, CLEVELAND, OHIO.
AR BRUSEL
4 D Applies liqui@ color by a jet of
p S i G}oldq gilver, andy sgecia]
5N medals of Franklin and Ameri-
2 can Institutes, Saves 5 per
cent. of time in shading technical
drawings, The crayon, ink, or
. e . water color portrait artist finds
Hisdanarleysened, bis pictarea dmoryads 156 isrefils
phlet. 1t'tells how to earn a living.
Brush Mfg. Co., 67 Nassau St., Rockford, lil,
MADE WITH BOILING WATER.
GCRATEFUL-COMFORTING
MADE WITH BOILING MILK.
5
CLARK’S NOISELESS RUBBER WHEELS
No More Splintered Floors.
Different Styles. Catalogue Free.
Geo. P. Clark, Box .. Windsor Locks, Ct.
ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. Witth dil&elctigns fnr[Fc[o1;\it;‘;;:(;ggg.N gggr
3 i CIENTIFIC -
?'111 %%?&1'1%559(30111’%1135 10 gents. To be had at this office
and of all newsdealers.
er night. A
$10.00 to $50.00 feeis
. y fitable busi-
nesy. Maglolapterns and Views of porylar gub;
hathemat'\cal. 3 Meteoruig’gical, 4 Magic Lanterns, etc.
L. MANASSE, 88 Madison Street, Chicago, Ill.
PETROLEUM BOAT. DESCRIPTION
of a petroleum motor devised by Mr. Lenoir for the
propulsion 0of small boats. With 2 figures. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, 637.

Price 10cents. To be had at this office and from all
newsdealers.

PERFORATED M

FOR PRIOE:

THE THROOP PERFORATING CO.,

EYALS

“THE

WHY

of people read each

BECAUSE

BECAUSE

BECAUSE

the best naturally comes.
the Civil War have been writing the
it is publishing the

BEGAUSE by his private
been said, “The young man
himself of that which he will
¢¢The person who does not
gent; itis classic.” The coming \
of this great history, which

BEGAUS THE CEN-

BECAUSE

TURY for 1889.
of charge, This advertise-

GREAT MONTHLY MAGAZINE OF

THE WORLD.”
(Pacific Churchman.)

CENTURY

MAGAZINE m 1889.

has it such an enormous circulation? Ezperts
estimate that between two and three millions

number of THE CENTURY.

THE CENTURY is above everything a leader. It led
3 the development of wood-engraving in America.
"4n Exile 1t has fostered the development of American authors. It is alive to
#0Siberia. theissues of to-day. What it prints, sets people to thinking and talking.
whatever other periodicals may come into the family, the great reading
world has found out that ‘no household can keep abreast of the times
without THE CENTURY.” It has been said, “Its success is explained by its contents”

the greatest writers of the world like to have their work read by the
greatest number, and therefore to such a magazine as THE CENTURY

It was for THE CENTURY  that Gen,Grant first wrote his
reminiscences of important battles; it was for it

famous

that the leaders on both sides in
¢ War Papers.”

Life of Abraham Lincoln,
secretaries. Of this it has
who is not reading it robs
one dayhunger for,” and again,
read it will be considered unintelli-
year presents the most important part
may be begun at any time.

IE ( TURY is printing those remarkable articles on
“Siberia and ~ the Exile System” by George Kennan, which are at-
tracting universal attention and are being reprinted in hundreds of foreign newspapers,
but are not allowed to enter Russia. The * Chicago Tribune” says that ¢ no other m: i
articles printed in the English language just now touch upon a subject which so vitally in-
terests all thoughtful people in Europe and America and Asia.”
#he opinion of a Supreme Court tribunal,—as thrilling as the most sensational drama.”
—but we have not space here to announce the new features of THE CEN-

) ﬁly person, mentioning this paper, can have the pros-
pectus, with our “Catalogue of Special Publications” (with original illustrations), mailed

]

hey are ‘““as judicial as

FRE ment will not appear again.

The subscription price o,
i8 3‘4.00 a year,—35¢. a

THE CENTURY
number, All dealers and

‘Address, THE CENTURY CO.
33 East 1'i1th St. New=York.

P ters take sub.
directly to the publishers. Begin with November.

i ptions, or you can remit

© 1888 SCIENTIFIC

AMERICAN, INC.

Provesals for Machines and Tools for the
Navy Yard,Mare Island, California.—NAVY
DEPARTMENT, WASHINGTON, D. C., November 1, 1888,

Sealed proposals will be received at this Department
until 12 o’clock nocn, on Thursday, the 27th day of De-
cember, 1588, at which time and place they will be open-
ed in the presence of attendin% bidders. for furnishing
machines and_tools required by the Bureau of Con-
struction and Repair,and for the delivery of the same
at such place in the Navy Yard, Mare Island, California.
as the Commandant of that Yard may direct. Printed
schedules particularly describing the machines and
tools, blank forms on which proposals must be made,
and all other information essential to bidders can be
obtained by regular dealers in, or manufacturers of, the
articles required, on application to the Commandant of
said Navy Yard, or to the Chief of the Bureau of (‘on-
struction and Repair, Navy Department. Proposals
must be made in duplicate, and enclosed in sealed en-
velopes marked _* Proposals for Machines and Tools for
the Navy Yard, Mare Island, Calitornia.” and addressed
to the Secretary of the Navy, Navy Department, Wash-
ington, D. C. All proposals must be accompanied b,
either plans or descriptive cuts of all the machines an
tools wlglch the bidder offers to furnish. The Secretary
of the Navy reserves the right to reject any or all bids,
in whole or in payt. as, in his judgment, the interests of
the Government may require.

D. B. HARMONY. Acting Secretary of the Nary.

roposals for Materials required for use in
e npIle Construction of the U. S, Monitor

Monadnock.”>—NAVY DEPARTMENT, Washington,
December 12,1888, Sea'ed proposals, in duplicate, will be
received at this Dedpartme.un until 12 o’clock mnoon, on
Wedczesday, the 23d day of January, 1889, at which time
and place they will be opened in the presence of attend-
ing bidders, for furnishing the materials required, un-
aou the Bureat of Construction and Repair, for use in
the construction ot said Monitor,and for the delivery
of the same at such place or places within the Navy
Yard, Mare Island, Cal., us the Commandant of that
Yard may direct. Printed schedules of the materialg
required, arrangedlin classes and particularly described,
blank forms on which prcposals must be made, and all
other information essential to bidders, can be obtained
by regular dealers in, or manufacturers of, the materi-
als required, on apghcation to the Commandant of said
Navy Yard, or to the Chief of the Burean of Construc-
tion and Repair, Navy Department. Proposals may be
made for one or more’ of the classes as designated in
the schedule. but no bid for a portion of wny class will
be considered. Proposals must be inclosed in sealed
envelopes marked * Proposals for Materials for the
U. 8. Monitor * Monadnock.”’”’ and addressed to the
Secgetar of the Navy, Navy Department. Washington,
Paliodhefecretaty 01, the Nayy reserves tie tight to
i (}:glsrlﬁﬁ’gmént, the interests of the ‘Governmens ay

WILLIAM C. WHITNEY, Secretary of the Navy.

ARGHITEGTURAL  BOOKS.

Useful, BeauM and Cheap.

T 0 any person about to erect a dwelling house or sta~
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a church, school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS' AND BUILDERS EDITION of the SCIENTIFIC
AMERICAN.

The information these volumes contain renders the
work almost indispensable to thearchitect and builder,
and to persons about to build for themselves they will
find the work suggestive and most useful. They contain
colored plates of the elevation, plan, and detail draw-
ings of almost every class of building, with specifica-
tion aad approximate cost.

Four bound volumes are now ready and may be ob-
tained, by mail, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
aua romit to

MUNN & CO., Publishers,
361 Broaaway, NXow York.

VALUABLE PATENT BOOKS

FOR SALIX.

Specifications and _Drawings of Patents Granted
by the United States from 1871 to 1886, in.
clusive. Complete set. 232 volumes.

Specifications and Drawings of Electrical Patents
from 1871 to 1887, inclusive. Complete set.

Patent Office Reports, 1847 to 1871, inclusive,
56 volumes .$35.00

Patent Office Gazette, 1872 to 1887, inclusive.
Complete set in full sheep binding. 57 volumes, in-
cluding IndeXes..........cccovvvverinnninnennnnn. $165.0

General Subject Index of Patents, 1790 ro
18%3. 3volumes " 7.

Fisher’s Patent Cases. 6 volumes. $1:25.00
Robb’s Patent Cases. 2 volumes.... ..$15.00
Federal Reporter. Vols. 16 to 383 inclusive . $50.00
Address W. He LOWDERMILK & CO.,
New and Second-Hand Booksellers,
1424 ¥ Street, Washington, D. C.

New Patent For Sale.—Inventor wishes to sell pat-

ent on a new agricultural machine (potato planter). Send

offers to C. W. Freyer, care Henry Sturm, Trinidad, Col.
CTz—

PERFENEWSPA:ZI;ILE

The Koch Patent File, for preserving newspapers, Mag-
azines, and pampohlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMEKICAN SUPPLEMFNT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper, Heavy board sides; inscription
“SCIENTIFIC AMERICAN.” in gilt. Necessary for
every one who wishes to preserve the paper. Address

h__e SGiemific American
PUBLICATIONS FOR 1889.

The prices of the different publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.
The Scientific American (weekly), one year

The Scientific American Supplement (weekly), one
year. . . .+« .« o« o« o« o . . b

The Scientific American, Export Edition (monthly)
oneyear, . ©° s + « .+ + .« . 500

The Scientific Ameri¢an, Architects and Builders
Edition (monthly), onevyear.. . . . . 2

COMBINED RATES.
The Scientific American and Supplement, 7.00
The Scientific American and Architects and Build- 5

ers Edition, . . . . . . .

The Scientific American, Supplement, and Archi-
tects and Builders Edition, 00

Proportionate Rates for Six Months.

This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York,

<
m%
AR S

$3.00

Dyke's Beard Elixir forces heavy moustache, full beard
and hair on bald heads ln 28 dlz!. 3 or 4 Pkga. do this.
‘We prove it or pay §100. We mall anghody 4 Pkgs. for bl
Justbalf prics. Smith Mg, CCoqPalatine, Lils,



414

Sreientifirc

American,

Wovertisements.

Inside Page, each insertion « - = 75 cents a line.
Back Page, each inserfion =~ - - $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 early as T'hursday morn-
ing to appear in next issue.

k Saw Frame will hold blades of all lengths
By using the extra clamp, as seen

This Hax
from 2 to 12 inches.
in the cut. it will hold and use up all the broken pieces
of blades, thus saving the cost of tframe in a short time.
It is by thr the most substantial and best finished frame

in market. Price of frame, 1. Clamp. 10 cents. Post-
age, 25 cents. Sent by mail on receipt ot $#1.35; or may
be bought at the hardware stores.

MILLERS FALLS CO.,
93 Reade Street, New York.

THe KODAK CAMERA

NMakes 100 Instantaneous
Pictures by simply pressing a

Anybody can use 1t who

“using.
Rapld ]{eculmeur
Lens. Photographks
§ moving objects. an
i be used indoors.
Division of Labor
—Operator can finish
his own pictures, or
¥send them to the fac-
tory to be finished.
Morocco covered Ca-
mera, in handsome
sole-leather case.
loaded tor100 pictures,
For full deseription of “Kmhk see NCL AM., Sep
Price, 825.00. Keloauing, *2.00.

The Eastman Dr¥ Plate & Film Co.
rounTsLEry M. Yo 5 Oxford St., London.
Send for copy of Kodak Primer awith Kodak Photograph.

Principal Pacific Coast KODAK Agency,
SAM C. PARTRIDGE, 529 Commercial St., San Francisco.

LUNKENHEIMER’S

GLASS BODY

OIL PUMP

A Reliable Auxiliary to a Sight
Feed Lubricator.

Cinciunati Brass Works,

CINCINNATI, OHIO.
THE COPYING PAD.—HOWTOMAKE

and how to use: with an engraving. Practical directions
how to prepare the gelatine pad, and also the upiiineink
by which roe copies ure made: how to apply tha written
letterto the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
438. Price 10 cents. For sale at this oifice and by.all
newsdealers in all parts of the country.

ST, B A X ILS.

For Anti-Friction Bearmgs, of

Best Cast Steel. ardened,

Ground, and Burnished, from
6in. to 2 in. diameter.

In quality and density of metal,
in uniformity of temper, and in ac-
curacy and nicety of finish warrant-
ed unequaled.
f.ltf'“ Scamples and prices on applica-

ion.

Simond’s Rolling=Machlne Co., Fitchburg, Mass.
THE MODERN ICE YACHT. — BY

Gro. W. Polk. A new and valuable paper. containing
full practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN~
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
ceuts. To be ha+i at this office and of all newsdealers.

No tripod.

4

Address JOIIN A. ROEBLING
ers, Trenton, N. J., or 117 Liberty Street, New York.

Wheels and Rope forconveying power long distances.
Send for circular.

'S SONS, Manufactur-

INVENTORS and others desiring new articles manufac-
tured and introduced, address P. O. Box 86, Cleveland, O.

GUILD & GARRISON

Y., U S. A
Bm]ders ot Nteam Pu mpn mr L| uids or Semx-hqmds
High Grade Vacuum I’umps, Filter ’ress Pumps,
Air Compressors, Acid Blowers, Feed Pumps,
Agitators. Condensers for Pans, Fingineu, Steam
Pumps, Vacuum Apparatus, etc.

AND FINE GRAY iRON ALSO STEEL
AL Z CASTINGS FROM SPECIAL ERNS
DEVI.IN kCo

FINE TkNNlNr, JAP P}\
I.EH|GN AVE. X AMERICAN ST PHILA

FIN!S
t

MESSRS. MUNN & CO., in connection with the pubh
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine immprovements, and to act as qollmr ors of Patents
for Inventors.

In this line of business they have had forty-cine years
experience, and now have unequaled facilities fer the
preparation of Patent Drawings, Specitications. and the
prosecution of Applications for Patents in the United
States, Canada. and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books. Labeis, Reissues. A ssignments. and Reports
on Infringements ot Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

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

We also send, /ree of charge. a Synopsis of Koreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

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

RANCH OFFICES.—No. 622 and 624 F Street, Ps.—
'ﬂc Building, near 7th Street, Washington, D. C.
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4 ADAMANT MFC, CO.

£ CORRUGA

THE CONTINENTAL TRON WORKS

BROOEKLYN, N.

"
SOLE MANUFACTWRERS OF

TED BOILER FLUES

Under their own patents and those of SAMSON FOX of I.eeds, England.
MADE IN ALL SIZES, WITH FLANGED OR PLAIN
8% Take Ferry from 10th or 23d St., N. Y., to Greenpoint. &8

ENDS,

[ DECEMBEK 29, 1888.

SYRACUSE MALLEABLE [RON WORKS

W.B BURNS PROPT?

ELECTRICAL WELDING.—DESCRIP-
tion of a method of welding by electricity devised by
Mr. N. Von_Benardos, of St. Petersburg. With 38 illus-
trations. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 635. Price 10 cents. To be had at this
office and'from ail newsdealers.
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50% SAV|NG

Thermostat
Positive in 1ts action.
writers.

Easily tested. No attendance required.
The J. C. Mackey Co., 76-80 So. Water St., Syracuse, N. Y.,

TERE MACKEY AUTOMATICO SPRINKLER

Ic Fire Alarm operated by Electricity.

kndorsed by Under-
. S. A.

DELAFIEI.D S PAT. SAW CLAMP

With saw for cutting metals. Saves all the broken
hack-saw blades. In use overtwo years in all parts of
the country. The new elamps have the edges bevelled
that hold the saw. By mail, with one blade, 50 cents.
Extrablades8}'' x %', ““ Star,” 7 cents each, 70 cents per
dozen. by mail. Blades 8" x1'",* Stubs,” 35 cents euch,
Discount to dealers. .
I\OROT()N MFG. WORKS, Noroton, Conn.

Use Adamam Wall Plaster

—1IT 18—

Hard, Dense & Adhesive

—DOES NOT—
CHECK or CRACK.
It is impervious to wind,
— water, and disease germs.
It driesin a few hours.
f_* It can be applied in any
kind of weather,
It is in general use. Licen-
ses granted tor the mix-
ing, \15111%

, and selling.
dress,

71 E. GENESEE STREET:

xe

ATCHMAKER

Send for REDUCED PRICE LIST of,
Whitcomb l.athes, date_of July 1, 1888.
American Watch Tool Co., Waltham, Mass.

PANAMA CANAL, WORK ON THE.
—Anr elaborate paper onthe present status of the work
on this important engineering enterprise, with a descrip-
tlon of the proposed provisional lock canal, with 9 illus-
trations. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 6:36. Price 10 cents. Tobe had at this
effice and from all newsdealers.

‘Wanted 50.000 Sawyers

SAWSand Lumbermen to SAws
W

send us their tull address_tor a copy of Eme

Yez2 2 [LZRR vy ZRLE 71X Oy £ 7
“Beaver Falls, Pa.

PERTLCILX

AUTOMATIC CUT OFF ENGINES Ti{Thnes

MANL}FACTURED uPC’N SCIENTIRIC AND PRACTICAL PRINCIPLES
LL ENGINE CO. ERIE Pa.

VELOCITY OF ICE BOATS. A COLLEC.

tion of interesting letters to the editor of the SCIENTIFIC
AMERICAN on the question of the sgecd of ice boats, de.
monstrating how and why it is that these craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFI§
AMERICAN SUPPLEMENT, No. 214, Price 10 certs. To
be had at this officeand from all newsdealers.

$cientific fook (Jatalogue

RECENTLY PUBLISHED.

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

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

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to an depth, from 5(
0 8000 feet., We also manufacture
and furnish everything required
to drilland complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 ft. Send 6 conts for illustrated
cat 1 2 ne. Puirce Artesian

iﬂ 'ﬂnppl%(/ou

80 Beaver Street, New York.

erson’s {F~ Book of SAWS, We are first
tointroduce NATURAL GAS for heating and
tempering Saws with wonderful effect up-
on improving their quality and toughness,
enablmg s to reduce prlceﬁ Addres
THE PHONOGRAPH.--A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison, With 8 engrav-
ings. Contained In SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. T'0 be had at this
office and fromall newsdealers.

coee ER TUBES,
SHEETBRASS BRAGSW \RE”

N k%% )

Pag,

STANBARD:

i The Original Unvolcanized Packing.

As it isthePacking by which

GALLED THB STANDARB—&H others are compared.

Accept no packing as JENKINS PACKING unless
stamped with our “Trade Mark »

| JENKINS BROS. (£

n Street, N.
105 Mllk Street, Bonton.
21 North 5th St., Phila.
54 Dearborn St., Chicago.

H. W, Johns M

Sectional Pipe Coverings,|:
ASBESTOS BOILER COVERINGS,

anufacturing Co.

SOLE MANUFACTURERS OF

can bid lower, and save more money from gy
theirj obs, than by any other meansfor doing '
their work. Also for
Industrial Schools or Eome Training,
ith them boys can acquire practicaljour-
neymen’s trades before they ‘‘go for them-
selves.” Price-List Catalogue F'ree.

W. F. & JOHN BARNES CO.,
No..1999. . Ruby St., Rockford, Il

THE AMERICAN BoLL TELEPHON (.

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 orits licensees responsible for such
unlawful use. and all the consequences
thereof, and liable to suit therefor.

ERIE ENGINE WORK - MANUFAé‘FURERS oF

STATIONARY-PORTABLE-AGRICULTURAL -
STATIONARY-PORTABLE -VERTICAL-B

WALNUT STREETERIE PA

H. W. Johns’ Asbestos Roofing, Building Felts, Fire-Proof Paints, Liquid Paints, etc.
87 Maiden Lane, New York. CHICAGO. PHILADELPHIA. LONDON.
] K _
Barnes’ Patent Foot Power Machinery, G gggS,gfsgyppl Fovens (oY |
WoRKERS oF Woob orR MEeTAL, FOR ILLUSTRATED CATALOGUE 6‘ v\‘\ﬁ"scnzw
without steam power, by using outfits of these Machines, MONTGOMERY &C0.10S FULTON ST. N.Y. CALLIPERS.ETC

WHI'I‘A LIS PLANISPHERES name and _lo-

caLe all Planets, Stars, and Constellations visible
y given minute of time. Write for circular. WM,

’1‘ L()( JPER, Man’g, 307 Race Street, Philadelphia, Pa.

THE CUSHMAN EEY DRILL CHUCE.

This is an improvement over
all other chucks of its class
and is tully guaranteed.

DIAM.
\o 1

factured by THE CUSHMAN
CHUCK CO., Hartford, Conn.

ICE-BOATS — THEIR CONSTRUC

and management. With workm% drawings, details. and
directions in full. FKour engravings.showing mode of
construction. Views of the two fastest 1ce-smlmg boats
used on the Hudson river in winter. By A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE.
MENT, 1. The same number also contains the rules an
rPgulations for the formation of ice-boat clubs, the sail«
ing and management of ice-boats. Price 10 cents.

. VIOLIN OUTFITS.

TION

— 'l‘eacher. sent to any part ot

» the United States on 1
to 3 days’ trial before
buying.

at 84, SS, 15, and 825 each. Send Stamp for beau-
hfully illustrated 9%6-page catalogue of Violins, Guitars,
Banjos, Cornets, Flutes, Strings, all kinds, Harmomc(m,
Organ Accordeons, Music Boxes, etc Lowest prices.
Mail orders a specialty. C. W. STORY, 26 Cen~
tral Street, Boston, Mass.

ICE and REFRIGERATING MACHINES

The Pictet Artificial lce Company (Limited), Room 6, Coal & Iron Exchange, New York.

Made SOLID of the
STUPrPrERIO

Thousands of manufact

RUNS WET or DRY.

NEW YORK

[T JoHN H. CHEEVER, Treas.
Large Wheels made on Cast. Iron Centers if de-
sired. Knife Grinding Wheels a Specialty.

(A

vULcANITE EMERY WHEELS,

Celebrated WELLINGTON MILLS EMERY.
R TO ALI. OTEERS.

urers testify to its being the Strongest most Durs

able. and Healthiest Emery Wheel made.

CUTS COOL and FREE. A SA\'E WHEEL.

BELTING AND PACKING CO.:
Warehouse: 15 Park Row, New York.
Furopean Branch: Pickhuben 5, Hamburg.

© 1888 SCIENTIFIC AMERICAN, INC.

Consisting of Violin, Box, Bow, and J
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Scientific Qmevican

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World.

Only $3.00a Year, including Postage. Weekly.
52 Numbers a Year.

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

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-

lishers; six months, $1.50; three months, $1.00.
Clubs.—Special rates for several names, and 1o Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order Monvy carefully placed inside

seldom goes astray. but 1s atqﬁ]e c%‘geeﬂy ad;i: esejf:l,

dress all letters and make all orders, drafts, etc., pay-

able to
IMTITIT & CO.,
361 Broadway, New York.
-
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Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pagés full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE, SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, a,nq includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archzology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, NDomestic Econo-
my, Biography, Medicine, etc. A vastamount of fresh
and valuable information obtainable in no other pub-
ication.

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

Pricé for the SUPPLEMENT for the United States’and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $i.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Publishers SCIENTIFIC AMERICAN.

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
‘BUILDERS’ EDITION is issuedgmonthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazinefpf Architecture, rich-
ly adorned with clegunt pl(LtC\ in coldrs, and with other
fine engravings; illustrating#the most interesting ex-
amples of modern Archite@ural Construction and
allied subjects.

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

The elegance and cheapness of this magnificent work
have won for it the Lavgest Circulation of any
Architectural puhlication in the world. - Sold by all
newsdealers. $2.50 a year. Remit to

MUNN & GO., Publishers,
361 Bipadway, New York.

PRINTING INKS.

HE ‘‘Scientific American® is printed with CHAS,
ENEU JOHNSON & CO.’S INK. 'Ténth and Lom-
bard Sts., Phila., and 47 Rose St., opp, Duane St., N. ¥,
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