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THE ISLAND OF CUBA. E N g » "
We present in this issue a series of .

views illustrative of the city of Havana {
and the adjacent country, which were
gathered during a recent tour through
the island. Cuba is larger in area and
population and richer in natural resources
than is generallv supposed. 1t has a
total area of 43,319 square miles and a
population of one and a half million
souls. The distance from its eastern to
its western extremity is nearly equal to
the distance from New York to Chicago.
To a soil of unusual fertility nature has
added a climate which is peculiarly fa-
vorable to the growth of certain special
erops of great value. The country may
be broadly divided into the region of
plains, the rolling uplands and the forest
lands. The lowlands form a practically
continuous belt arouni the island, and
in thewn are to be found the great sugar
plantations. Above these, and on the
lower slopes of the hills, are found the
grazing and farm lands, upon which,
among other things, is raised the faumous
Havana tobacco. The balance of the
island, especially the eastern portion, is
covered with a dense forest growth.

The sugar plantations form the chief
source of wealth in Cuba. The cane
grows best in the level bottom lands,
which are cleared of all shrub and timber
growth for this purpose. ‘Sowe of the
plantations are of vast extent. including
as many as 10,000 acres, and they stretch
away in unbroken monotony on all sides
of the batey, which is the name by which
the collection of sugar mills, dwellings,
stables, .etc., in the center of the plan-

tation is known. Roads or driveways A STRETCH OF UPLAND FARMING COUNTRY IN CUBA.

are cut through the cane and radiate in all directions, and along these the
; teams drag the heavily laden carretas to the mills. The Cuban does not
- place a heavy yvoke upon the shonlders of the oxen, as we do, but uses a
lighter yoke, which he lashes across the horns of each pair, so that a Cuban
team pushes its load with the head. At the mill the cane is unloaded on
to an endless belt, which carries it into the crushers.

The crushed cane, which is known as bagasse, is used for fuei, and the
extracted juice is conveyed to large vats, where it is boiled. At a certain
stage of the boiling it is transferred to pans, where it crystallizes to a brown
sugar, which is then placed in long cylindrical moulds, where the molasses
is allowed to run off. The sugar is now of a light yellow color, and, to
further cleanse it, it is placed in centrifugal separators, where the molasses
that still remains is removed, and the sugar, which is now fairly white in
appearance, is ready for export. The average production is about 2,000
pounds to one acre. In former days, when the work was done by slaves,
they were housed in quarters known as the barracon, which were located
within the inclosure of the batey. Although in some parts of the island
the laborers oceupy the old slave quarters, it is now a common thing for
the laborers to live in separate homes, scattered in the neighborhood of the
plantations. They are very primitive dwellings, and consist of a square
frame of posts, upon which is nailed a layer of boards, the interstices being
plastered up. with adebe clay. The roofs are thatched with palm leaf, the
NATIVE HUTS OF- THE COUNTRY POPULATION. (Continued on page 232.)
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MORO CASTLE AT THE ENTRANCE TO HAVANA HARBOR. A CUBAN SUGAR PLANTATION.
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THE NEW SOUTH.

In the current number of the SUPPLEMENT will be
found the digest of a lecture recently delivered by Mr.
Carroll D. Wright on * The New Industrial South.”
The lecture, as was natural, dealt largely with statis-
tics, and statistics are ordinarily dry reading; but in
this case, as Mr. Wright justly observed, * tigures are
more eloquent, when dealing with industrial affairs,
than any other forw of expression. They give in con-
crete form the results of great enterprises; they crys-
tallize the moving history of the time.”

This * moving history ” has been a truly remarkable

one, and in some respects unparalleled in the history of
the world. In its opening chapters we find a country
drained of its resources, and its people decimated by a
succession of the most sanguinary battles of modern
times. The emancipation of the slaves had torn the
social fabric of the South asunder. The very founda-
tion stones upon which its social and political economy
had been built were swept away. The patriarchal life
of the plantation was gone for ever; and when the sur-
vivors of the war came back and hung up the saber and
the rifle upon the wall, they sat down in the solitude
of their deserted homes #» think out a new problem of
existence. The outlook was as dark as could well be
conceived. With its treasury exhausted, its credit
gone, the flower of its manhood cut off by warand
lost in the oblivion of scattered and nameless graves,
with its industries paralyzed, its cities ruined, and its
fair lands a wilderness of desolation—truly this coun-
try was as piteous a spectacle as was ever left in the
track of a long and bitter war.

In those first years of convalescence, the Southern
people began dimly to see the truth, which now in the
day of their industrial triumph is clearly nanifest,
namely, that the fundamental idea of the old planta-
tion life was false in itself and fatal to the industrial
and social development of the country. Had it not
been for the npheaval of the war, it is likely that the
South of to-day would have been in very much the
same condition as it was in the antebellum days.
Labor, as represented in the negro, would have been
perfectly content to remain in a state of childish ignor-
ance and simplicity ; and capital, as represented in
the planters, would have continued indolently to

spread its lap to receive the lavish contributions of a |

soil of unusual fertility. In such a life there was
neither incentive nor opportunity for that industrial
activity which at once enriches the treasury and builds
up the character of a people. In the broad division
of the people into the two classes of masters and slaves
there was no provision for those gradations which
seem to be inseparable from a successful social econo-
my ; and so there was developed a species of nonde-
script unfortunate, known as the ** poor white.”
Before the war, and for many years after it, a landed
aristocracy did but little to encourage the inflow of
capital and industrial enterprise from the outside
world ; and to this may be largely attributed the stag-
nation which marked the first fifteen years of the lat-
ter period. Partly because she made no effort to
attract it, and partly because it was- so steadily and
artificially guided to the Western and Northwestern
States, the tide of immigration set steadily past the
Southern country ; and while the barren lands and

4| virgin forests of the West have been peopled with the

best elements of European immwigration, much of the
fertile land of the South has lain idle for want of a
bhusbandman.

Happily for this country, however, there was a sec-
tion of the older men of the S8outh which, aided by
the younger and progressive generation, was equal to
the task ot translating the lessons of the war into
vigorous and aggressive action. To them is due the
development of the hitherto neglected, but wonder-
fully varied and plentiful, mineral wealth of the coun-
try. Capital was invited to enter, and to the immi-
grant, who hitherto had looked with distrust upon
the land of great plantations, underpaid labor, and
‘‘ poor whites,” there was extended the right hand of
fellowship and the offer of rich farming land at re-
markably low figures. At the same time, the racial
question was taken in hand and treated in a generous
spirit. It was realized that the negro was in the
South to stay; and that the only possible way to
better his condition was to give him the full benefit of
the noble creed which teaches that ‘*“ all men are cre
ated equal.” The success of this more enlightened
treatment of the negro depends upon its intelligent
and discriminating application. As Mr. Wright very
pointedly put it : ‘‘Philanthropy cannot make a negro
into a Circassian. We should endeavor to make out
of him as good a negro as possible, and so educate
him along industrial lines that he will become a valu-
able economic factor.” The spirit displayed by the
promoters of the Atlanta Exposition in regard to the
negro showed with what practical common sense the
gnestion is now being treated. An exhibit devoted to
the products of colored labor was housed in a building
specially erected for the purpose; and the once de-
spised race saw the'r own spokesman rivaling the elo-
quence of the distinguished orators of the day upon a

16809 common platform.
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To any one who has had the opportunity to travel
through the Southern States and take note of her
natural resources, the statistics of her industrial devel-
opment during the last decade are full of promise.

In a certain sense her agricultural development has
only just begun. Large as is the cotton crop, it only
represents a fraction of the productive powers of the
soil. At present the South is a one-crop country, and
therefore is subject to distressing extremes of fortune.
A more varied agriculture would at once make her
richer and financially more stable. This will come
with the division of the large plantations, or a portion
of them, into smaller farms, and the. settlement of
these farms by hardy and energetic immigrants from
the Northern and Western States. This immigration
is now taking place, and it is growing in volume, It
would seem as though the West had now been pretty
fully exploited ; and that the advice to the intending
emigrant would henceforth be, for a time at least,
‘*Go South.”

_— et r—
THE APRIL SKY,
BY GARRETT P. SERVISS.

The two greatest planets, Jupiter and Saturn, are
well situated for observation this month. While
Jupiter is slowly sinking in the west, Saturn is rising
in the east, and, between 10 and 11 o’clock at night,
the observer, with a small telescope, may turn alter-
nately from the belted to the ringed planet and enjoy
the striking contrast between them. In comparison
with the wealth of detail and brilliant colors exhibited
by Jupiter, the globe of Saturn appears dull and un-
interesting, but its marvelous rings furnish a specta-
cular element that more than suffices to counter-
balance the attraction of Jupiter’s cloud-spotted
disk.

Jupiter is in the constellation Cancer, moving

slowly eastward. It rises in the middle of the day

and is well situated, west of the meridian, during the
entire evening. It is better to begin the observation
of it with telescopes not later than 8 or 9 o’clock, when
it is near its greatest elevation.

Saturn is in Libra, a little east of the star a. It be-
comes well elevated in the southeast by 10 o’clock
P. M.

Mercury, which is in Pisces at the beginning of
Avpril and in Taurus at the end, is too near the sun to
be observed. It passes behind the sun on the 17th,
emerging afterward into the evening sky, where it will
becorne visible in May.

Venus is also too near the sun for convenient ob-
servation, although early risers may catch sight of it
before sunrise in the constellation Aquarius, from
which, in the course of the month, it will move east-
ward into Pisces.

Mars also is an early morning star, being situated
at the opening of the month in the eastern part of
Capricorn and at the end in Aquarius, still nearer the
sun.

Uranus is in Libra, six or seven degrees southeast of
Saturn, and Neptune is in Taurus, near the star z.

The moon passes the planets in the following order :
Mars, in the morning of the 8th ; Venus, in the even-
ing of the 10th ; Mercury, in the afternoon of the 12th;
Neptune, in the morning of the 17th; Jupiter, in the
afternoon of the 20th ; Saturn, in the morning of the
28th; and Uranus near midnight of the same date.

At the time of the conjunction with Jupiter, on the
20th, the moan will be near first quarter, and the con-
junction will occur a little more than half way fromn
the eastern horizon to the meridian. If the sky is
clear, it should be possible to find the moon easily with
the naked eye. A telescope directed to the moon at
about 8 P. M., and swept carefully toward the south,
will enable the observer to pick up Jupiter by day-
light—a very interesting observation for an amateur.
The planet, at that hoar, will be about two degrees
from the moon, in a southerly direction.

New moon this mouth occurs about 20 minutes after
11-0'clock on the uight of the 12th ; first quarter about
15 minutes before 6 o’clock inu the evening of the 20th;
full moon at 8 :47 A. M. on the 27th, and last quarter
(the last of the preceding month’s moon) at 7:24 P. M.
on the 4th.

The moon will be in apogee in the night of the 10th
and in perigee in the morning of the 25th.

Jupiter’s satellites will present an interesting series
of phenomena on the night of the 15th. Before 7:19
P. M., Satellite II will be crossing the planet’s disk,
moving off the western edge at the time mentioned.
At 9:17 P. M. Satellite I, which will previously have
been observed drawing near to the eastern edge of
Jupiter, will pass upon the disk. At 9:50 P. M. the
shadow of Satellite IT, which will have been upon the
face of the planet since about 7 o'clock, will pass off
the western edge. At 10:34 P. M. the shadow of Satel-
lite I will appear on the eastern side of the disk, the
satellite itself being at that time about half way across.
At 11:37 P. M. Satellite I will pass off the western edge,
and one hour and seventeen minutes later its shadow
will follow it off the disk.

The starry heavens are very attractive in April. Be-
tween 9 and 10 P. M., about the middle of the month,
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Sirius is flashing near the western horizon while the
brilliant Vega is rising in the northeast.

Nearly overhead shines the Great Dipper, and south
of it appears the softly twinkling Berenice’s Hair.
East of the Jatter is Arcturus, a royal star in bright-
ness and color, while between Arcturus and Vega
glitters the pure white Spica in the constellation of
the Virgin.

Among the easily observed double stars now favor-
ably placed are y Virginis, ¢ Bottis, Mizar in the mid-
dle of the Dipper’s handle, ¥ Leonis, and Castor, the
great double in Gemini.

-

THE CONTEST BETWEEN SHOT AND ARMOR.

At the present writing it looks as though the superi-
ority of shot over armor was proved, and that unless
some new method of treating the plate be devised, the
gun will have the armor at its mercy. That is to say,
it will at the proving grounds; whether the hazard
and confusion of a sea fight will very often afford the
ideal conditions for penetration is open to question.
The twelve inch side armor of the two Chinese battle-
ships, which bore the brunt of the Japanese attack at
the Yalu, was struck repeatedly; and vet no shot
wade a deeper penetration than four inches, although
the three leading Japanese ships were armed with a
gun—the 66 ton Canet rile—which was credited with
the highest power of penetration of any in the world.
It is certain that, during the many hours that the
fight lasted, some of the shots from these big guns
must have struck the armored portions of the Ting
Yuen and Chen Yuen. Judged by proving ground
results, any one of these shots should have easily pene-
trated the belt, and wrecked the ‘vitals” of the
enemy.

Now all this goes to show that the gun versus armor
contest must not be judged from the results at the
target alone. In target firing the gun has everything
in its favor. The range is accurately known ; the tar-
get is stationary ; and the shot is delivered normal to
the face of the plate. In a sea fight the range is un-
certain ; the target is moving; and the face of the
armor will verv seldom be struck squarely by the shot
—this last being an element in favor of the armor of
greater value than is generally supposed. To this, we
think, more than to any other cause, must be attribut-
ed the surprising powers of resistance shown by the
out-of-date armor plates of the Chen Yuen and her
mate.

The history of the development of armor plate dates
from the Crimean war and the war of the rebellion. In
its earlier stages, the advantage lay with the armor.
Penetration was comparatively rare; and in the attacks
upon the Russian forts in the Black Sea, and upon
the Southern batteries, the side armored vessels proved
comparatively invulnerable to the round shot and shell
of that date. The gun crews on the floating batteries
suffered, as a rule, no greater inconvenience than the
rattle of the round shot as it fell harmlessly from the
iron plated sides of the vessel. Even the great 15-inch
shot from the Rodman smooth bores could not get
through. Fora while, iron armor held the field. Then
came the so-called conical shot, the long rifled gun, and
the resulting increase in velocity; in the presence of
which the thin plates of iron proved to be helpless.

Armor plate makers tried the next natural expedient,
and made the plates thicker ; and, as these plates were
successively penetrated, they kept adding to the thick-
ness until, in 1881, when the British Inflexible was
floated, she carried no less than two feet of solid iron
upon her sides. Difficulties of manufacture and the
excessive weight of such armor led to the adoption of
steel in place of iron. Here, however, the brittle na-
ture of the steel presented a difficulty, and an attempt
was made to combine the hardness of steel and the
toughness of iron in what is known as the compound
plate. This consists of a plate which is made up of an
extremely hard steel face upon a softer iron backing.
The idea of this device was that the steel face would
provide the resistance to penetration; and vhat the
iron backing, upon which the steel was welded, would
prevent the steel from ecracking; or, should it be
cracked, it would keep it from falling to pieces.

The theory was plausible; but the results obtained
in trial have been very disappointing; the steel face
cracking and flaking off from the backing in most
alarming fashion. The failure of the compound plate
left the field open to the *‘all steel” advocates, and for
the manufacture of a perfect plate there was only
wanting some process by which the steel could be
toughened without losing any of its hardness. This
process was found in the nickel steel armor, in which
theintroduction of a proper percentage of nickel gave
a remarkable toughness to the steel, without impair-
ing its resisting powers. Shots were put through the
test plates without producing those radiating cracks
which at the second or third penetration had resulted
in complete demolition.

Meanwhile the gunmaker had not been idle. In-
creased length and smokeless powders resulted in
increased velocities; the penetration per ton of gun
grew steadily larger; and the thickest steel plates suc.
cambed to a caliber of gun which a few years before
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would never have been thought of as capable of
piercing heavy armor.

The victory now lay with the gun.

It was reserved for an American inventor, whose
name will forever be famous in the annals of the
armor plate industry, to introduce a process which
turned the tables entirely, and placed the advantage
strongly on the side of the plate. The Harvey process,
which is named after the inventor, seeks to present
intense hardness of face, rather than thickness of
metal, to the shot. The inventor realized that it was
useless to attempt to resist the enormous momentum
of modern ordnance; and that the only way to meet
that momentum was to break up the material of the
shot at the moment of impaect. This he accomplisned
by making the face intensely hard, so hard, indeed,
that it was capable of cutting glass. The Harveyized
plates were a success from the very first. Shots which
theoretically should have easily passed through a plate
flew to fragments at the moment of impact.

For some few years the new plates remained practi-
cally impregnable against the hardest projectiles.
Various systems of shot hardening have been tried,
but with limited success; and it is only within the
past few months that the gun makers have been able
to regain their old ascendency. The first whispers of
successful penetration came from Russia, where shot,
which had been made on a ‘‘secret process,” were re-
ported to have passed through Harveyized plates with-
out breaking up. What the process was can only be
surmised ; but the recent remarkable tests at the
United States proving grounds at Indian Head make
it probable that some form of what is known as the
‘*soft steel cap” was used on the projectiles.

In these tests, and also the tests at the same grounds
last October, the successful shot were * capped,” that
is to say, the point of the projectile was covered with a
soft steel cap. The theory of this device is that when
the point of the shot strikes the plate it will be pre-
vented from flying apart by the surrounding metal of
the cap. When the point has once entered the hard
face of the armor, it is held together by the metal of
the plate itself, and the shot can then expend the
energy of its unbroken mass upon the body of the
plate.

In the experiments of October last a Harveyized
plate, which had broken up the ordinary 6 inch shot,
was cleanly perforated by four 6 inch capped shot.
The experimments now in progress with heavier 8 inch
and 12 inch shot will be watched with keen interest,
and thus the final advantage seems to lie with the gun.

—_—————r——
Roentgen Photography,

In a recent Franklin Institute paper, Drs. Edwin J.
Houston and A. E. Kennelly gave the following direc-
tions for using the ordinary alternating, lighting cur-
reat for X ray work. To the primary terminals of an
induction coil are connected leads from a 50 volt alter-
nating current circuit. The secondary of the induc-
tion coil connects with a battery of Leyden jarsand
with the priwmary of the Tesla coil. The Tesla coil is
made by winding about 80 turns of No. 19 cotton
covered wire on a glass tube about %4 inch in diameter.
Over this is passed a slightly larger glass tube wound
with about 400 turns of No. 31 silk covered wire. The
whole is immersed in a jar of resin oil. The Crookes
tube is connected to the secondary of the Tesla coil.
This arrangement gives the disruptive discharge,
which is of increased effect and less likely to injure the
tubes. The discharging electrodes of the induction
coil are placed about 5 mm. (0'2 inch) apart. To secure
sharp images the use of a metal plate perforated and
used as a diaphragm is recomwuended. .

Nikola Tesla has continued his experiments on re-
flection of X rays from different materials, using an
angle of incidence of 45°as the most crucial test.
Ench sample was tried simultanzously as to its power
of reflecting and transmitting the incident ray. Zine,
mica, tin and lead were the best reflectors. Alumi-
num reflected no appreciable portion of incident rays.
There was no corresponding order in transparency to
the rays. Zine, tin and lead proved opaque ; micatran-
sparent. He upholds as his view that the X rays are
both cathodic and anodic. He has obtained good re-
sults by using a zinc reflector for his tubes. He an-
vounces that he has not found the least evidence of re-
fraction.

MM. Darien and De Rochas have tested an eye, which
was placed upon a plate holder with two fingers be-
gide it. The X rays were then produced and a photo-
graph taken. The eye proved intermediate in opacity
between bone and muscular tissue. The rays passed
axially through it.

A very interesting line of work has been initiated
by Mr. H. 1. Dreschfield, L.D 8., of Manchester. He
used X ray photography to show the development of
the second set of teeth in a living subject, a boy about
thirteen years old. He succeeded in obtaining a pho-
tograph showing the first set of teeth in place and
the second set still in situ in the bone back of and
above the others.

It is definitely stated that X rays were used in Vien-
na to determine whether a wrapped mummy contained
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the remains of an ibis or of & human being. The pro-
cess showed it to be the mummy of an ibis.

A very ingenious attempt to measure the intensity
of the X rays is due to Prof. R A. Fessenden and
Prof. James Keeler, Western University, Pittsburg,
Pa. They immerse the ends of two terminals of a
circuit in paraffin, the ends being about one-half inch
apart. The X rays are then caused to pass through
the paraffin and their effect in causing an electric dis-
charge to pass is used as a measure of their intensity.

Prof. Rowland, of Johns Hopkins University, and
Elihu Thomson both appear as enunciators and up-
holders of the hypothesis that X rays are of the anodie
order, and not of the cathodic order. Thomson
found that no X ray effect could be obtained from
an excited tube when the anode and a fluorescent
screen had a patch of opaque metal interposed upon
the glass of the tube between them, although the ca-
thode was unscreened. Anode rays he found to be
erratic in distribution from the anode, and to require
very high exhaustion for their production. He says
that it is fortunate for science that the Crookes tube
used by Roentgen had a high enough vacuum to give
anodic rays.

&
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Cost of Bad Roads,

According to statistics collected by the office of
Road Inquiry of the Departmment of Agriculture, the
amount of loss each year by bad roads of the country
is almost beyond belief. Some 10,000 letters of inquiry
were sent to intelligent and reliable farmers through-
out the country, and returns were obtained from about
1,200 counties, giving the average length of haul in
miles from farms to markets and shipping points,
the average weight of load hauled and the average
length per ton for the whole length of haul. Summar-
ized, it appears that the general average length of
haul is twelve miles, the weight of load for two horses
2,002 pounds, and the average cost per ton per mile 25
cents, or $3 for the entire load.

Allowing conservative estimates for tonnage of all
kinds carried over public roads, the aggregate ex-
pense of this transportation is figured at $946,414,600
per annum. Those in a position to judge calculate
that two-thirds of this, or nearly $631,000,000, could be
saved if the roads were in reasonably good condition.
At $4.000 per mile a very good road can be construc-
ted, and if an amount equaling the savings of one
year were applied to improving highways, 157,000
miles of road in this country could be put in condition.
The effect of this would be a permanent improvement,
and not only would the farmer be astonished in the
sudden reduction in his road tax, but he would also
wonder at the remarkable falling off in the cost of
transportation. He would also find that he required
fewer horses and less feed for them. He could make
two trips to market a day instead of one, when ability
to get his goods there at a time when high prices
are ruling is a matter of great consequence. Farmers
are beginning to apply a little simple arithmetic to
some of ‘hese matters, and it is not too much to ex-
pect that in the near future we shall see a decided re-
volution in the condition of our rural highways.—New
York Recorder.

—_— e« r~———— .

Value of Farm Animals,

According to statistics published by the Department
of Agriculture at Washington, says the Iron Age, the
aggregate value of farm animals in the United States
has declined very materially in recent years. At the
present time the value of these animals is $755,580, 597
less than it was in 1893. The decline is more particu-
larly observable in the case of horses. Taking the
seven years from 1890 to 1896, it is shown that horses
increased in number until 1893. In 1892, however,
their value began to fall off, and in 1895 it was not
quite half that of 1892, showing an aggregate decline
in this respect of about $500,000,000. This depreciation
is attributed in the main to the introduction of trolley
cars and bicycles. The high cost of fodder, however,
after recent seasons of drought, is also given as a con-
tributing cause. The value of mules since 1890 has
fallen nearly $80,000,000, or not far from half the total
existing value of these animals in the United States.
On the other hand, mileh cows have increased in num-
bers, while the average value of these animnals has ad-
vanced steadily within the past few years. The in-
crease in the value of milch cows last year, as compared
with 1894, is $1,300,000. Oxen and other cattle de-
creased in numbers more than 2,000,000 in 1893, while
their value increased on an average $1.80 a head in the
same period. A decline is noted in the numbers and
value of sheep in the last three years, the decrease in
value aggregating about $60.000,000 and the falling off
in numbers of these animals last year being nearly
4,000,000. Swine, in 1895, declined 3 per cent in num-
ber and 15 per cent in aggregate value, the total de-
crease in the value of swine in 1895 being nearly $33,-
000,000. It is expected, however, that the enormous
corn crop of last year will have a favorable effect upon
the next statement of farm animals, the tendency to
an increase in numbers and value being already ob-
servable.
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AN IMPROVED PACKING.

The illustration represents a packing in which a
loose portion or flap engages and has a binding or
conelike action on the rod, the other part forming a
baffle space for the steam, te confine and prevent it
from escaping. The improvement has been patented
by James Walker, of James Walker & Company, en-
gine and factory furnishers, Lion Works, Love Lane,
Shadwell, London, England. The packing is made in a
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WALKER'S ROD PACKING.

variety of forms, a few of which are shown in the small
figures, and is preferably composed of asbestos, asbestos
wire cloth, canvas cloth, hemp, vulcanized fiber, wire
gauze, sheet metal, ete., proofed to resist the action of
steam or chemicals and folded into alternate or bel-
lowslike layers. In one of the preferred forms the
packing is folded to assume a subtantially rectangular
cross section, while a flap or loose portion is left
narrower than the thickness of the main part and
forming a baffle space. The folds of the packing are
held together by rivets, which in some cases have en-
larged heads-on the wearing side of the packing, add-
ing to its durability. Spring plates are also in some
cases used to lend resiliency to the flaps, and the
strips of metal may be wound into the parts or folds
of tuie packing, the whole tending to produce a pack-
ing having a maximum degree of tightpess and a
minimum of friction.

PROFESSOR DEWAR’S APPARATUS FOR LIQUEFYING
AIR AND OXYGEN.

‘We illustrate below an interesting piece of apparatus

for producing low temperatures, made by Messrs. Len-

<

PROFESSOR DEWAR’S APPARATUS FOR LIQUEFYING
AIR AND OXYGEN.

nox, Reynolds & Fyfe, Rosebank Works, Fulham,
and which is the outeoive of many experiments carried
on at the Royal Institution for the last three years.
It is designed to reach the lowest temperatures hither-
to attained, and embodies principles which, although
thought by many to be new, have in reality been
used by Professor Dewar in his large apparatus for
the past five or six years. This little cooling plant
requires no mechanical power, and is specially suited
for laboratory use. It consists of two parts, viz., the
refrigerator proper and two cylinders of compressed
gases. The action is as follows: Liquid carbonic

1 timtifin: | gmeri"mu.

1 acid from one of the cylindersis ejected intoa chamber,

and cools a coil through which compressed air or oxy-
gen from the other cylinder, at a pressure of 100 atmo-
spheres or 150 atmospheres, is passed into what is now
called a regenerating coil. At the bottom of this coil
is a valve, peculiar in its construction, which expaunds
the cooled gas into a vacuum jacketed vessel. The
cooled gas then passes back over the regenerator, cool-
ing the compressed gas below its critical point. The
gas then commences to liquefy as it passes the valve.
Everything in such an apparatus depends on abso-
lute isolation, or more heat will leak in than the small
volume of gas used can take out; thus it is necessary
to use vacuum vessels and to carefully proportion all
metal parts. This apparatus, which was de-
scribed by Professor Dewar before the Chemiecal
Society, on January 19, is capable of producing
4 oz. of liquid oxygen at atmospheric pressure
and a temperature of —180° Cent. in from 25
to 30 minutes. We are indebted to London
Engineering for the cut and particulaxs.
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Egyptian Cotton.

A recent report of the United States consul
at Cairo draws attention to the steady increase
in the amount of cotton shipped from Egypt
to the United States. This has risen from
3,815 bales in 1885-86 to 50,000 bales—Egyptian
bales of 750 pounds—equal to 75,000 American
bales of 500 pounds weight.

To those who are not acquainted with the
industry this looks like ‘‘shipping coals to
Newecastle ;” but as a matter of fact, owing to
certain peculiarities of soil and climate, the
Egyptian cotton has a fiber of extra length,
which renders it indispensable in certain
branches of manufacturing which have sprung
up in the United States. The staple cotton
from the Nile delta, varying from 1 inch to 134
inches in length, is ‘* matchless for fine threads
where strength and luster of finish are essen-
tial” It is an excellent substitute for sea island
cotton, and the report states that it can be
had at a price so low in comparison that mill owners
are venturing upon special manufactures hitherto con-
trolled by British mills. Moreover, when it is mixed
with American cotton, the latter can be put to a much
more extended use.

The report further says : * That long fiber cotton is
the staple of the future, is proved by the important
value placed upon that of the Nile country by every
manufacturing nation of the universe. The demand
for it is growing with astonishing rapidity, and over-
production is an unlikely contingent. It seems to me
that American agricultural genius should be exerted
in order that our Southern States might give Northern
and European spindles any and every staple required
for finding a profitable market. Egypt is producing
more and more cotton each year, and adding vastly
to its cultivable area, every acre of which presuma-
bly will be devoted to cotton.”

In addition to the 44,554 bales shipped in 1894-95 to
the United States, Great Britain took 276,294 bales,
Russia 132,309 bales, Austria 54.457 bales, France 46,242

bales, Italy 43,808 bales, Spain 19.007 bales, and minor|
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PRATT'S CONE BELT SHIFTER,

The cone belt shifter shown in accompanying illus-
tration is very simple and easily applied in all places
where cone pulleys are used. It is quick and effective
in throwing belts from one cone to another. The cut
representg the shifter applied to a lathe in connection
with a belt which is perpendicular or nearly so. For
horizontal or inclined belt a special shifter is nade, and
when the shipper rod of the countershaft is at the
front, different sockets are used.

Further information with regard to this belt shifter
may be obtained by addressing Chandler & Farquhar,
88 Federal Street, Boston, Mass. A large number of
these belt shifters are in use by many of the leading

PRATT'S CONE BELT SHIFTER.

manufacturers in this country, and we understand
they are giving excellent satisfaction.

<
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A NEW LOGGING JACK.

The illustration represents a simple and easily ope-
rated logging jack, to facilitate the handling of logs
without danger to the workmen. It has been patented
by John E. Gilchrist, of South Bend, Washington.
The casing of the jack has a foot with lip carried all
the way around, to enable the logger to take a side or
other lift as desired, the casing being made completely
of steel, and having a ring in one side to facilitate mov-
ing the jack about. The lifting rack sliding in the
casing has at its upper end a head turning on a
pivot, and the teeth of the rack, as shown in the sec-
tional view, are in mesh with a pinion on a transverse
shaft on which is a ratchet adapted to be engaged by a
pawl fulerumed in a lever which has a hooked end en-
gaging the transverse shaft. The pawl is pivotally
connected with a hand lever at one side of the work-
ing lever, a spring on the latter holding the pawl nor-
mally in engagement with the ratchet wheel. A dog
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shipments brought up the total to 639,582 bales of 750 engages the ratchet wheel to hold the load in raised

pounds weight. This would be equal to about 1,000,000

American bales.
Ordinarily the Nile cotton fetches about two cents a

'pound more than the United States quotation ; but

land is costly, varying from $100 to $175 an acre,
and rentals are enormous. Moreover, the Egyptian
planter*is taxed to the extent of $6 to $8 per acre,
and he has to pay from 12 to 15 per cent interest on
borrowed capital. From all which it is evident that
the prefits must be less than would at first be sup-
posed. At the same time we learn that *gilt edge”
cotton is *‘ supporting the Egyfftian government, pay-
ing the interest on the enormous debt owing to Euro-
pean creditors, and bringing $60,000,000 in ready money
this season to a country that feeds itself, and exports
cereals enough to keep a million more people.”

1t is suggested that seed should be purchased at the
ginning establishments in Egypt and shipped to the
States for experimental purposes; and that some of
the bottom lands of the Mississippi Valley, and of the
Brazos district in Texas. might offer analogous condi-
tions, and be made to produce a fiber equal in quality,
if not in quantity.

Seven-eighths of the cotton seed goes to England,
as there are very few oil mills in Egypt, and what
there are have an obsolete equipment. The great cost
of freighting the seed would be saved by the estab-
lishment of mills on the spot, and the situation pre-
sents a promising opening for American up-to-date
machinery and methods.

THE Orient Steam Navigation Company, Limited,
propose to send one of their steamships of about 4,000
tons gross register to Vadst, in the Varanger Fiord,
Lapland (about 30° E. long.), to enable observa-
tions to be made on the total eclipse of the sun on
August 9.
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position during the up or return stroke of the working
lever, a gravity arm normally holding the dog in mesh
with the ratchet wheel. The operator lifts the load
by swinging the working lever up and down, and to
lower the load, the gravity arm is moved to lift the
dog out of engagement with the ratchet wheel ; but if
itis desired to suddenly lower the load or turn the
lifting rack, both the gravity arm and pawl are swung
outward to disengage the jack and the pawl from
the ratchet wheel. The working parts are under per-
fect control of the operator, and there is no danger to
the workmen when raising and lowering loads.

GILCHRIST'S LOGGING JACK,
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A DOG BICYCLIST.
‘We reproduce herewith a photograph representing
a Scotch Gordon dog of pure breed accompanying his
master upon a tandem bicycle. The dog is here sim-
ply a tourist that rides on the bicycle only on a level
and during descents. In going up hill, he trots along-
side of the machine. Our bicycle readers who have
dogs might turn their attention to such training of
their animals, for whose convenience a small and well
balanced seat might be attached to the ma-
chine.—La Nature.

O

The Lowest Temperature of Luminescent
Visibility,.

A new determination of the lowest tem-
perature at which a hot body becomes visi-
ble is published by Signor Pettinelli, in the
Nuovo Cimento. He heated a cast iron
cylinder 30 cm. long and 14 cm. broad in a
wroaght iron jacket, over a Bunsen burner,
to a temperature of 460° C., as indicated by
an air thermormeter, and then observed its il '1
flat end in a dark room from a point 60 cm. l I
above it. When it had cooled to about 115°
the red heat vanished and gave way to an
indefinite hazy glow. This glow completely [
disappeared at 404°, and repeated observa- ||l
tions gave an error of only 8°. High emis-
sive substances, such as the mantles made
by Auer and others for incandescent gas
lighting, became visible at the same tem-
perature, but reflecting surfaces had to be
heated 20° higher before they appeared to
the eye, and glass still more. These low
temperature rays were found to traverse
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wheel is movable, and it is arranged so that the motor
can be entirely disconnected from the running gear,
thus allowing the wheel to be propelled in the ordinary
manner. The feet are rested on coasters or on the
pedals. TUsually the chain is thrown out of gear by
the aid of the clutch, but in hill climbing both the
motor and pedals are used to propel the bicycle.

1t is, of course, impossible for the wheel to run with-
out a rider upon it tokeep it balanced, and should he

pressure increased very gradually, by about 427 lb.
per day, to 76:8 Ib. per sq. in., while the time for the
pressure reduction was increased about ten minutes
for each 142 1b. increase in pressure. The period of
compression was also increased, but to a smaller de-
gree, this being of less importance. All three men
sustained without difficulty a pressure of 46'9 1b. with
a reduction period of 56 minutes. One of the men,
being indisposed from an independent cause, was then

withdrawn. At 583 lb. pressure the man

Tk
b i
',”’ i

‘ |
|

who was used to working in the chamber
felt sowme tewporary inconvenience, and at
65°4 1b, his companion, who was not accus-
tomed to compressed air work, had to be
withdrawn, as he suffered from pains in the
side. There was no trace of paralysis, but
it was not considered safe for him to con-
tinue the test, which was finished by the
first man alone, who sustained a pressure of
71-1 1b. for one hour, the pressure being then
reducedin 2h. 25m. When released from the
chamber this man took some sulphurous
baths, which had cured the pains of his
companion, and then underwent the final
test, in which the pressure was raised to 768
lb. in 45 minutes, continued for an hour,
and then reduced to normal pressure in 3h.
8m. The temperature was increased from
56° F. to 68° F. during the compression,
maintained at 68° during the test, and then
gradually increased to 86° F. during the re-
duction of the pressure. The man suffered
no inconvenience, with the exception of a
tingling sensation, which passed away after
a short time. It is considered that, if cer-
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glass and water like ordinary light rays, but
they suffer a comparatively greater absorp-
tion. Different eyes differ slightly in their
capacity for seeing them, the maximum divergence
being about 6°. But the extent of surface must be
the same. Signor Pettinelli found that if he screened
off all but one-fortieth of the surface, the body had
to be heated 6° higher than before to become visible.

OB

A NEW MOTOR CYCLE.

Inventors have for along time been working on the
problem of the propulsion of bicycles without the aid
of inuscular power. Unlike the motor carriage the ad-
vantage of the motor cycle cannot be so easily demon-
strated, for bicyecle riders use their wheels very largely
for exercise and for the pleasure in riding, and any-
thing in the way of power propulsion would not be
received with favor by them.

There is, however, a class of people who would wel-
come the advent of a practical motoricycle,jas it would
enable them to prolong their excursions and would
eliminate the element of fatigue.

We present an engraving of an experimental motor
cycle, built by Nelson 8. Hopkins, of Williamsville,
New York. The motor is heavier (it weighs 12

pounds 4 ounces) than would be ordinarily required
for use on a bicycle. Mr. Hop-

The

fall, the wheel would stop of its own accord.
weight of the motor being on one side, of course, tends
to throw the wheel out of balance, but this is reme-
died by throwing the center of the saddle over a trifle.
All the working parts, except the gears, are inclosed.

_— e e—
Human Endurance of High Air Pressures.

A series of interesting experimnents as to human en-
durance of higher pressures than are usually employed
in compressed air work has recentlybeen made by Mr.
Hersent, the engineer in charge of the new harbor
works at Bordeaux, Frauce, where the quay founda-
tions are being constructed by the compressed air
system, and we take the following particulars of these
tests from Engineering, of London. As the sponge
divers descend from 160 to 200 ft. without injury, it
was considered that workmen should be able to en-
dure corresponding pressures under the better condi-
tions of an air chamber, and Mr. Hersent therefore
formed a commission of doctors to work with him in
ascertaining if men could safely sustain a pressure of
70 1b. per sq. in. The test chamber was fitted with

windows, a telephone, electric light and a steam coil,

kins has succeeded in building
a motor which will propel a
wheel and rider over moderate
grades, and weighs only 814
pounds.

The motive power is derived
from gasoline which is contained
in an aluminum reservoir which
is strapped to the upper part of
the diamond frame. From the
reservoir the gasoline is con-
veyed to the carburetor by
means of a small pipe. A valve
limits the} quantity of the /gaso-
line which is admitted to the
carburetor. This valve may be
operated from the saddle by
means of a rod. The valve stops
and starts the motor and regu-
lates the speed. From the car-
buretor, where the vapor of the
gasoline has been mixed with
air, the mixture is drawn into
the compressor and is then
forced into one of the two ex-
plosion cylinders, where the
charge is ignited by an electric
spark, contact being controlled
by the movement of the piston.
The use of two cylinders makes
it possible to obtain an impulse
at every turn of the shaft and by
means of gears the wheel is propelled with great free-
dom from jerkiness and vibration. The battery is
placed under the saddle in a tool bag, and the spark
coil is fastened to the diamond frame, but in later
experiments both the battery and coil have been car-
ried in the tool bag.

At the back of the shaft is a small steel gear wheel,
which runs with a larger one of phosphor bronze se-
cured to the hub of the wheel. This large gear

by which any desired temperature could be main-
tained.

Three men volunteered for the tests; one being a
regular compressed air workman, the secord an oceca-
sional workman, and the third a man who had only
entered the working chamber on a few occasions. These
men were subjected to pressures for a length of time,
usually about one hour. The tests were commenced
with a pressure of about 28°4 lb, per sq. in.,, and the
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tain precautions are taken, men in good
health can sustain a pressure of 768 lb.
per sq. in., that means should be provided
for heating the chamber at will, and that good venti-
lation should be maintained during the reduction of
the pressure.

As it has been proved that the workmen should rest
afterleaving the air lock, especially afterjworking under
high pressures, elevators should be provided to bring
the men to the surface. These experiments go to show
the practicability of men working under compressed
air at greater depths than have yet been attempted.

The greatest pressure thus far used in compressed
air work was 52 lb., corresponding to a head of 120 ft.,
in the East River Gas Company’s tunnel. This was
the extreme reached on this work. The ordinary pres-
sure was about 45 lb., corresponding to a head of
104 ft. At the Limfjord Bridge, in Denwmark, men
worked for some time at a depth of 113 ft.

— e, -
Our Coal Supply.

In the March number of the New York Bond Record
is an article on anthracite coal by William Griffith,
which seeks to answer the questions: ‘ How much
anthracite is there, and how long will the supply
last 2” and “ What proportion of the future supply do
the various interests control and
how much can they ship to mar-
ket ?” Mr. Griffith begins by
quoting liberally from an article
by President Harris,of the Read-
ing Railroad, on this question,
in which Mr. Harris estimated
that the original contents of
the anthracite fields amounted
to about 14,453,400,000 tons, of
which 8214 per cent, or about
11,921,400,000 tons, remained to
be worked. With a production
of 45,000,000 tons a year, this sup-
ply would last for 265 years,
although Mr. Harris estimated
that of the actual coal unmined
only 5,960,700,000 tons would
probably be actually available,
which would shorten the period
of use one-half. Mr. Harris said
we could have coal for 100 years
at the rate of 60,000,000 tons a
year. Mr. Griffith, in his article,
which is an elaborate one, ac-
companied by long tables and
detailed maps, works out esti-
mates on a basis of his own.
He gives a tabulated estimate
of the approximate future sup-
ply of the railroads entering the
Wyoming region. He -claims
that Delaware & Hudson’s sup-
ply, at the rate of 1895 shipments, will last 26 years;
Ontario & Western’s, 9 years; Erie Railroad’s, 21 years;
Susquehanna & Western’s, 18 years; Pennsylvania Coa)
Company’s, 54 years; Lackawanna’s, 51 years; Lehigh
Valley’s. 57 years; Central New Jersey's, 124 years;
Pennsylvania Railroad’s, 52 years. The grand total
of unmived coal in the Wyoming region he estimates
at 1,278,130,750 tous, with a duration of 52 years. The
table gives no figures as to other coal fields.
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The Aunual Reception of the New York Academy
of Sciences, March 26.
BY E. 0, HOVEY.

The third annual reception of the New York Acade-
my of Sciences, which consists mainly of an exhibi-
tion intended to illustrate recent progress in all
branches of science, was held Thursday afternoon and
evening, the 26th of March, in the American Museum
of Natural History. The afternoon session was in-
tended especially for the teachers and advanced pupils
in the schools and was informal in its character. In
spite of the unpleasant weather, the evening session
was very largely attended, and the whole affair was
pronounced a decided success. The exhibition was
very comprehensive in its scope, fourteen departments
of science being represented. So much material was
displayed that it was impossible for a person to get
even a general idea of what was to be seen and
studied, and our report can deal with only a few of
the most striking features of the exhibition. It
seemed to many that it would be well if the academy
could arrange to hold the reception two days instead
of one, or could have the lecture on a different even-
ing from the main exhibition.

Popular interest evidently centered around the ex-
position of the Roentgen X rays and their application.
Prof. M. 1. Pupin, of Columbia University, delivered
an interesting and instructive lecture on the subject,
illustrated by apparatus, experiments and photo-
graphs. One piece of apparatus that he had was
Edison’s latest invention, the ‘‘fluoroscope,” which
had been received from the celebrated electrician only
three days before. This instrument consists of a
hopper shaped box, the small end of which is fitted
into a hood which is placed over the eyes like the eye-
piece of an oldfashioned stereoscope. The large end
of the hopper is closed by a fiat screen coated with
tungstate of calcium, which has been found to be es.
pecially susceptible to the fluorescent influence of the
X rays. The screen is about ten inches distant from
the eves, and the whole apparatus is thus very com-
pact and convenient. After the lecture many persons
in the audience availed themselves of Prof. Pupin’s
invitation to examine the shadow of the bones of their
own hands through the new fluoroscope, a novel ex-
perience for every one. This instrument will enable
surgeons to examine broken bones, gunshot wounds,
ete., by means of the X rays, without the tedious de=
lay and inconvenience incident to developing photo-
graphic plates.

In the sections of physics and electricity in the exhi-
bition hall were numerous Roentgen photographs of a
great variety of objects, the most striking of which
was a life size representation of the hand and forearm
of an adult, with every peculiarity in the outline of the
bones clearly brought out. The term used by Prof.
Pupin for these pictures is ‘‘ radiographs.” Another
interesting exhibit in the section of physics was the
apparatus recently devised for photographing the
human vocal chords while in action and photographs
made by it. These photographsshow that the cartilages
rotate, and thus vary the length of the vibrating por-

. tion of the chords.

In the photographic section there was a very inter-
esting series of photographs of lightning. These
showed that lightning is wavy, not zigzag inits course.
Forked and branched discharges, both natural and
artificial, were represented, as well as *‘ thunderbolts.”
One picture showed how trees are of service during a
thunder storm in dissipating, neutralizing or conduct-
ing a discharge. Another was of ribbon lightning,
which was caught by the camera from the rear plat-
form of an express train at midnight while crossing the
prairies of North Dakota. In this section also was a
beautiful series of reproductions by the new three-
color process of studies from nature and paintings
from negatives and plates untouched by hand.

The astronomic exhibit consisted of several pieces of
apparatus and of a large number of photographs
illustrating the work done at the observatories of Har-
vard and Columbia Universities and at Allegheny,
Pa. At the last place much work is being done to-
ward the solution of the problems of planetary atmo-
spheres and rotation by spectroscopic methods.

Experimental psychology is a science which has
taken great strides of recent years, and sowe most in-
genious machines have been devised for use in its in-
vestigations. One of these was on exhibition at the
reception and excited much popular interest, to judge
from the crowd around it watching its operation. The
machine is adapted for use with several different men-
tal stinuli, but the color wheel was the only one used
on this occasion. The observer looks at the rotating
wheel, and, assoon as he sees the given color, he pushes
an electric button. The machine registers the instant
when the color comes in sight and the instant when
the observer responds to the stimulus. It has been
found that, as a rule, educated people are more quick to
respond than uneducated.

Ethnology and archsology had a large exhibit,
mostly from the recently made collections of the
American Museum of Natural History. Here were
representations of animal forms in pottery, painting,

weaving, gold, stone, and wood, in the art of ancient
Peru, and portrait heads in pottery of the same time
and place. A series of pathological specimens from a
prehistoric burial ground in Kentucky showed that
both sexes were equally subject to inflammation and
suppuration of the bones, the skeletons of nineteen
out of fifty-five adults being affected with it. Skele-
tons exhumed last summer at an Indian burial place
at Tottenville, Staten Island, showed a very close
relationship between the prehistoric people of that
locality and the Indians now living in Nova Scotia.
Dr. G. M. West exhibited diagrams which he had pre-
pared which show that children develop differently in
different parts of the country and at different times in
the same locality. In Worcester, Mass., children grow
very tall, especially the boys. In Boston and Toronto
both boys and girls are shorter than the average,
while in Milwaukee they are a little taller. The dia-
gram of Oakland, Cal., presented a curious phenom-
enon. At one time the children were all very short,
then they began to get taller, and the girls have kept
the upward tendency, while the boys fell hack again
and then took a new start upward. Another in-
teresting exhibit in this section was that of arrow
gamnes in Asia and America. By means of many speci-
mens Mr. Stewart Culin showed how playing cards
and chess had originated in the arrow. He also illus-
trated the hypothetical development of the seal cylin-
der, the Chinese coin and the folding fan.

Next to this section came that of paleontology, and
the strange skulls and pietures in it attracted much
attention. The pictures formed a series of attempts to
put flesh and blood on to the wonderful skeletons
which have been found in the extensive Tertiary lake
deposits of western North America, and gave one a
vivid idea of what the condition of affairs must have
been when the uintatherium, titanotherium and
hyrachyus (or rhinoceros) dominated the land.

Geology, mineralogy and physiography occupied the
north end of the space given up to the academy for
the evening. The first contained much matter of great
interest to the specialists present, though most peo-
ple would have passed the whole by as being so many
‘‘stones.” A suite of specimens and photographs illus-
trated the mode of occurrence of the ores and rocks in
the now famous Cripple Creek, Colorado, gold fields.
The ores are fresh or decom posed telluride of gold and
are oftenest associated with dikes of igneous rock (pho-
nolite or nepheline basalt), which penetrate thered gra-
nite of the Pike’s Peak region, or a decomposed brec-
cia of andesite, though they also lie in veins which fill
more or less irregular veins in the andesite breccia
away fromn dikes. A series of variegated marbles from
Swanton, Vt., showed a beautiful and remarkable va-
riety of colors and markings. Madrid, New Mexico,
furnished a suite of specimens of coal showing the
change from pure bituminous to pure anthracite,
caused by the proximity of volecanic rocks. The dis-
play of minerals was very large and contained many
unique specimens, as well as samples of rare and new
species. The monster tourmaline crystal from One
Hundred and Seventy-first Street and Fort Washing-
ton Avenue was exhibited, as well as a much larger but
coarser crystal of the same mineral from Bethel, Conn.

Specimens of the new minerals, lorandite, northu-
pite and lawsonite, were shown, as well as large quan-
tities of the very strange and heretofore rare mineral
thaumasite, which has very recently been found in
abundance at West Paterson, N. J. The display of
minerals from this new locality was rendered especial-
ly noteworthy by the exhibit of A. H. Ehrman, who
bhas the choicest of the material thus far obtained
there. In one corner of the mineralogical section Geo.
F. Kunz had a booth erected in which, by means of
electric light passed through violet glass, he showed
that some diamonds are strongly phosphorescent,
mhile most diamonds do not have this property. One
of the stones he exhibited emits phosphorescent light
for several hours after the original source of light has
been shut off. One of the anomalies shown in this sec-
tion were pseudomorphs of pyrite and turquoise after
orthoclase from Cerro de Potosi, Bolivia. The section
of physiography was of especial interest to teachers, on
account of the newly issued text books, relief maps
and models and wall maps on exhibition.

In the botanical department one could see num-
bers of beautifully mouunted preparations illustrating
new species of plants and microscopical and other fea-
tures illustrating recently elaborated life histories and
relations of plants and groups of plants. The economic
as well as the scientifle side of the science was shown
in three series of specimens, preparations and draw-
ings used in making a comparative study under vary-
ing circumstances of as many plants whichare used
extensively as drugs, with the object of furnishing
means of determining whether the plants had beencol-
lected at the proper time or not and whether they were
retaining their valuable properties or not.

Persons interested in chemistry were much pleased
at the opportunity given in the chemical section of
seeing the spectra of the newly discovered elements—
argon and helium—as well as the apparatus used in
extracting helium from the mineral monazite,
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Living things alwaysarouseinterest, and the aquaria
shown in the department of zoology were always sur-
rounded by crowds of people who seemed perfectly
willing to expose their ignorance by the curious ques-
tions they asked. One aquarium contained living tube
worms and a ship worm, corals, barnacles, a soft clam
and some sea anemones. Others had in them paradise
fish, the nest building sticklebacks and black dace,
fish bred for great eyes, for particular colors and for
fantails. The largest single item exhibited in any of
the sections was in this of zcology ; it was the great
Asiatic elephant Tip, of unsavory fame at the Cen-
tral Park menagerie and elsewhere.

We are apt to think of bacilli or microbes as being
harmful things, but that they are not always such was
shown in the department of bacteriology by the ex-
hibit of Prof. H. W. Coun. In milk received some
time ago from Uruguay he found a bacillus which
proves to have a marked power of ripening cream for
butter making, improving the flavor and keeping qual-
ities of the butter made by its use.

The section of anatomy had an exhibit which con-
sisted for the most part of series of casts showing
variations in the pectoral muscles of man, and compar-
ing them with similar muscles in nine other animals,
and showing the development of the sternalis muscle,
which is now usually very small and useless, but which
in some former stage of life apparently extended all
over the chest, and was very important.

The president of the academy this year is Prof. J. J.
Stevenson, of the University of the City of New York,
and just before Prof. Pupin’s lecture on the Roentgen
X rays he gave a general survey of recent scientific
work, especially that accomplished in the past year.
Prof. H. F. Osborn was the chairman of the reception
and exhibition committee, while Dr. J. L. Wortman
was chairman of the special committee of arrange-
ments. The departments of the exhibition with the
men in charge of each were:

Physics, William Hallock and Herbert 'l Wade;
electricity, M. I. Pupin ; photography, Cornelius Van
Brunt; chewistry, Morris Loeb and C. E. Pellew;
astronomy, Harold Jacoby ; geology, J. J. Stevenson ;
mineralogy, E. O. Hovey ; physiography, R. E. Dodge ;
zoology, William Stratford : bacteriology, T. M. Chees-
man ; paleontology, J. L. Wortman ; anatomy, George
S. Huntington; ethnology and archology, Franz
Boas and M. H. Saville; experimental psychology,
J. McK. Cattell.

-

The Hospitals of Florence,

Many institutions now engaged in active charitable
work in Florence date their origin from the twelfth and
thirteentk centuries, and successive generations of
Florentines have carried it on, in many cases without
intermission, down to the present day. Hence we find,
says the British Medical Journal, bacteriological re-
search and modern methods of treatment, antisepsis
and hygiene, carried on side by side with traditional
usages in buildings whick carry the mind back to
early medi@val times. There is not a single modern
hospital in Florence ; the new hospital for children is
without the walls. Among the records of early chari-
table institutions of Florence are those founded by
the Knights Templar and the Knights of the Order
of St. John of Jerusalem in the twelfth century. The
principal hospital of the present day, Santa Maria
Nuova, was founded in 1288, and about the same time
the captains of the Bigallo determined to preside over
the hospitals in order that the sick should be tended
with brotherly love; the captains of Or San Micheli
took into their charge orphans, the destitute and
widows, and the brotherhood of the Misericordia un-
dertook to transport invalids to the various hospitals,
and the dead to their last resting places. This brother-
hood is still performing the same work of mercy, and
may be daily seen robed in long white gowns which
completely cover the head, and are only pierced with
eyelet holes, traversing the streets of Florence with
their living or dead burdens. In 1340 Villani’s history
records that there were more than 1,000 beds for the
sick poor in Florence. At the end of the fifteenth
century there were thirty-flve hospitals, some special,
some general, and some to give shelter to the destitute.
All these institutions were established by the various
guilds or privately endowed, and if all the wealth left
to Florence had been preserved to its original destina-
tion, it is said that half Tuscany would belong to in.
stitutions for the relief of the poor. In early days
the moneys left to the poor generally reached their
destination—a contrast, says Pastarini, with present
times, when much of that which was intended for the
poor finds its way into the pockets of the employes of
charitable institutions. Many of these charities were
suppressed by the Council of Regency, in 1750, and
many more by Peter Leopold, who wished to centralize
public institutions in the state. At the present day
most of the hospitals are directly or indirectly under
government control.

AN early sign of incipient pulmonary tuberculosis is
prolonged expiratory murmur. The respiration is apt

to be short and * catehy.”
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Fohannesburg Gold Fields Described.*

It is now a matter of history how Col. Ferreira
and party made the discovery of the Johannesburg
gold fields by the accidental uprooting of a tuft of
grass. Such an unusual occurrence resultingin the dis-
covery of continuous and permanent mineralized lodes
or “ledges” will be explained in the following descrip-
tion of the character of the country, ete. :

Journeying westward over an open, treeless, undu-
lating, prairie-like country at the foot of a slightly ris-
ing and crested hill to the right and some 5,000 feet
above sea level, one travels along the divide of water-
sheds of that part of South Africa between the parallels
22 and 27 of south latitude, over grassy plains and
slopes known as the ‘*high velt” with numerous
springs (‘‘fonteins”) bursting through the surface
every few hundred yards, some to flow northward to
the Limpopo and others scuthward to Vaal River, and
suggesting the district name of Witwatersrand (White-
w:ters-range), at this time—a little less than ten years
ago—a veritable paradise for game, the habitat of rov-
ing bands of springboc, blesboe, koodoos and other
species of antelopes, a country better calculated to
excite the ambition of the shepherd or stockman than
the prospector, there being no distinguishing feature
to disturb the general contour of the undulating * high
velt,” not even the shade of grass or species of wild
flowers varied to mark the narrow line, stretching
some forty wmiles from east to west, forming the ‘ main
reef series of auriferous lodes” lying hidden a few feet
below the surface or any defined outcrop to guide the
prospector to the hidden wealth, or to create the least
suspicion in his nind that he had been traveling for
miles upon his *‘bonanza.” But the accidental reveal-
ing of ‘“colors” at the water fontein soon brought
into action the prospector’s pick and pan, when the
source of wealth was discovered to be in the gravelly
soil, and at greater depth in compact conglomerate
lodes in a quartzose sandstone formation.

In constitution and structure the ‘‘main reef series”
are conglomerated bodies of waterworn or rounded
quartz pebbles, varying in thickness (or depth),
separate and parallel, and evidently of aqueous
origin, deposited in solution, probably an ancient lake
or river bed, moraine or of geyser action, either theory
being equally tenable until more positive proof shall
have been discovered by future workings. Twelve
lodes, or locally called reefs, constitute the series,
seven of which are *‘dead lodes” and five “ pay lodes,”
which vary from one to a few inches in thickness, to
one from sixteen to twenty-four feet thick. The order
of bedding of the series compasses about 130 feet,
measured at right angles, both to the trend and dip of
formation. Lithclogically the conglomerates (locally
called ¢ banket”) are composed of quartz pebbles, the
fracture having a glassy luster and color subtranspar-
ent to a blue opaque, and varying in size from three-
fourths inch to two and a half inches in diameter, the
watrix, or cement, being composed of granular bree-
ciated quartz, apparently of the same origin as the
pebble, but alone forming the mineralized body. I
believe the past nine years’ operations have failed to
discover any gold in the pebble itself. The supposition
is therefore advancea that the gold is also of aqueous
deposition and subsequent to that of the pebble and
matrix. The value of the lodes also varies with the
thickness, the thinnest being the richest, averaging
$48, and the widest $7 per ton. The milling average
for the past year yielded $11.50 per tou.

The character of the ore below a depth of fifty feet
from the surface is a solid conglowmerate sulphide, be-
coming more friable and disintegrates under the
weathering and oxidizing influences at the surface.
The oresare, therefore, free milling and amalgamating
for a limited depth, after which concentration and
cyaniding is the process most commonly adopted.

The country rock, also a quartzose sandstone and
evidently also of sedimentary origin, is considerably
disturbed by faultings and intrusive bars and dikes.
Running parallel to the main reef series some two
miles distant to the south is a low mountain chain of
diorite, the major factor of disturbance of formation
and dips, from which the various bars or loess at
varied angles traverse the formation, which, together
with the unequal shrinkage, causes the true continu-
ity of the lodes to be broken and practically dividing
the main reef series inio sectional parts. Such fault-
ings occur laterally to the lodes and are from a few
feet in some instances to some hundreds of feet in
others, notably in a property named the Gladstone.
The lodes continuing two-thirds the length of this
property were lost by faulting, and ultimately dis-
covered nearly 600 feet to the north, and so completely
segregating the property into two separate and dis-
tinct mines. The dip of the lodes also is very vari-
able at different parts of the series, ranging from fif-
teen degrees to the vertical, but the general dip may
be said to average forty-five degrees, synclinally to the
south.

The operations of the diamond drills have been very
extensive and have demonstrated the fact that the

*By F.G. Jordan, M, and C. E. in Mining, a Joizrual of the Northwest
Mining Association.

lodes are continuous to the lowest depth attained,
about 4,000 feet vertically, while the ‘‘prospects” at
this depth are very considerably richer than at the
apex of the lodes. The subject of deep levels, there-
fore, is of eritical importance to the mining industry
of the ** Rand” and forms one of the grievances of the
Uitlanders, which they recently attempted to redress
by force of arms.

The size of a Transvaal mining claim being 150 feet
in direction of lode by 400 feet wide and the right to
mine confined to the verticals of either end or side
lines, the right of ownership is held upon a **diggers’
license,” renewable every month at a cost of $5 for
this area, and the number of claims held by the min-
ing companies vary from a block of six to one of 186
claims. It is therefore obviously necessary for the
mining companies to secure as much lateral area as
the dip and practical working depth justifies. This
area (locally called bewaarplaatsen) must necessarily
extend, where the angle of dip is flat, over many lateral
claims of 400 feet each and aggregating in an almost
prohibitory annual tax, and an injustice to so impor-
tant an industry when compared to the mining laws
of the United States or Canada. Take for comparison
the mines in British Columbia, in which so many citi-
zens of Spokane are interested, and we find that upon
the Boers’ terms and conditions each British Columbia
claim would cost the owners, in diggers’ licenses only,
no less than $2,246.50 per annum, as against $12.75 per
annuin charged for the privilege in British Columbia.
Also in comparison with the mining laws of this State
—Washington ; the mining claim is equal in area to
fifteen Transvaal claims, with no fixed annual charge
following the small fee upon recording. Moreover, the
Boers’ prohibitory taxatior does not stop here, as the
government reserves the right to rent, lease or sell the
surface area as is seen fit; therefore the mining com-
panies must pay another tax for surface rights covered
by the necessary buildings, mining and recovery
works, ete., incidental to the industry. The Boer
government thereby inflicts a severe penalty upon the
Uitlander for encroaching upon his beloved heritage
in search of gold, and also takes every possible oppor-
tunity to impress his hatred and contempt for a peo-
ple of this progressive age and civilization.

The developments of diamond drilling operations
previously referred to will convey some idea concern-
ing the ‘life” of the ‘‘Main Reef Gold Lode Series”
(of which Johannesburg is the center) now being
mined for a distance of over forty miles, but for more
definite information we will take the annual tonnage
of orenow being extracted, viz.: Threeand one-fourth
million tons, the proved depth (measured with the
angle) of lode as 6,000 feet, the average collective
thickness of the five pay lodes as twenty feet, the
weight of ore at twelve cubic feet per ton, and duduct-
ing 15 per cent for faultings, etc., and ten million tons
extracted to date, we have for the forty miles *‘ore in
sight” equal to the next 550 years' operations at the
present rate.

Temperatures at Great Depths,

AT WHAT DEPTH AND TEMPERATURE CAN

MINERS WORK ?

Mr. Agassiz says, for scveral years past he has, with
the assistance of the engineer of the cowmpany, Mr.
Preston C. F. West, been making rock temperature
observations as they increased the depth at which the
mining operations of the Calumet and Hecla Mining
Company were carried on. They had now attained at
their deepest point a vertical depth of 4,712 feet, and
had taken temperatures of the rock at 105 feet ; at the
depth of the level of Lake Superior, 665 feet ; at that
of the level of the sea, 1,257 feet ; at that of the deep-
est part of Lake Superior, 1,633 feet ; and at four ad-
ditional stations, each respectively 550, 550, 561, and
1,256 feet below the preceding one, the deepest point
at which temperatures have been taken being 4,580
feet. They proposed, when they had reached their
final depth, 4,900 feet, to take an additional rock tem-
perature, and to then publish in full the details of-
their observations.

In the meantime they thought it might be interest-
ing to give the results as they stood. The highest rock
temperature obtained at the depth of 4,580 feet was
only 79° F,, the rock temperature at the depth of 105
feet was 59° F. Taking that as the depth unaffected
by local temperature variations, they had a column of
4,475 feet of rock with a difference of temperature of
20° F., or an average increase of 1° F. for 2237 feet.
“ This,” says Mr. Agassiz, ‘‘is very different from any
recorded observations, Lord Kelvin, if I am not mis-
taken, giving as the increase for 1° F. 51 feet, while the
observations based on the temperature observations of
the St. Gothard tunnel gave for an increaseof 1° F.
60 feet. The calculations based upon the latter obser-
vations gave an approximate thickness of the crust of
the earth, in one case of about 20 wiles, in the other of
26. Taking our observations, the crust would be over
80 wiles, and the thickness of the crust at the critical
temperature of water would be over 31 miles, instead
of about 7 and 86 miles as by the other and older
ratios. With the ratio observed here, the temperature

OUR
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at a depth of 19 miles would only be about 470° F., a
very different temperature from that obtained by the
older ratios of over 2,000° F.

““The holes in which we placed slow-registering
Negretti and Zambra thermometers were drilled,
slightly inclined upward to a depth of 10 feet from the
face of the rock and plugged with wood and clay. In
these holes the thermometers were left from one to
three months. The average annual temperature of
the air is48° F., the temperature of the air in the bot-
tom of the shaft was 72° F.”

Mr. Edward Hull, in his work on * The Coal Fields
of Great Britain,” made an inquiry into the physical
limit to deep coal mining, and he states that in Paris,
at an artesian well sunk to 550 yards, the general re.
gult in chalk was found to be 1° F. increase for every
60 feet beyond the normal. In Westphalia a similar
boring was carried to a depth of 768 yards, and the
result was an increase of 1° F\. forevery 54 feet. Near
Geneva an artesian boring gave 1° F. for every 55 feet.
At Mondorf, says Mr. Hull, an artesian boring gave
1° F. for every 57 feet, and he gives details as follows:

Yards.
D T TR T R TR T T T s 5915 about.
KeUPer, v0eee tevernerososnrecreccsossetcecscncssnss K00
MuschelkalK.......ooeeivnncnnncecns cencees aee nen 15617
New red sandstone..ee.....ccouiieeeennncse torenian 342:60
01d 8chiBtOBETOCKB. .. teveives eoreserseeisnannennse 178 ¢
8012 ¢

In the Tresavean mines in Cornwall, Mr. Hull goeson
to say, the depth is about 2,112 feet and the tempera-
ture was between 90° and 100°; this result would give
an increase of 1° for every 564 feet. At the Monk-
wearmouth Colliery experiments showed an increase
of about 1° for every 60 feet. At the Dukinfield Col-
liery, during jthe course of sinkings, the thermometcr
was inserted in a dry bore hole and removed as far as
possible from the influence of the air in the shaft, and
left in its bed for a length of time varying from half
an hour to two hours. The sinkings went down at
that time to 2,055 feet. There were also observations
made in the open workings at 120 yards from the shaft
and at a depth of 2,151 feet. The first of these obser-
vations gave 51° as the invariable temperature through-
out the year at a depth of 17 feet. Between 281 yards
and 270 yards it was nearly uniform at 58°'0°; and the
increase from the surface, says Mr. Hull, would be at
the rate of 1° F. for 88 feet. Between 270 and 809 yards
the increase was at the rate of 1° for 624 feet ; between
809 and 419 yards the increase was at the rate of 1° for
60 feet ; between 419 and 613 yards the increase was at
the rate of 1° for 86'91 feet ; between 613 and 685 yards
the increase was at the rate of 1° for 656 feet. The
result of the whole series of observations gives an in-
crease of 1° for every 832 feet.

Mr. Hull adoptes 50°5° F. as thestandard of departure
—or, in other words, as the temperature of no varia-
tion at a depth of 50 feet underground—and then add-
ing 1° for every 70 feet beyond the first fifty, and tak-
ing into account the increased density of the air, he
considers the theoretical increase of temperature at
several depths would be found as follows :

Increase of Increase of
Depth tem perature temperature
in due to ue to Resulting
feet. depth. density of air. temperatuare,
1,500 2142 50 76'92
2,000 2085 65 8485
2,500 355 85 94°00
8,000 4214 988 10247
8,500 4928 11-66 111-44
4,000 56 42 1316 120-08

Mr. Hull did not consider our miners could work at a
higher temperature than that of 94°—almost that of
the tropics. But he thought it would be possible to
reduce the heat even of a mine 4,000 feet in depth to a
degree not only tolerable, but admitting of healthy
labor, and it was for that reason he fixed the limit of
possible coal mining operations at 4,000 feet.—Science
and Art of Mining.

—_——————

NOVELTY in advertising is the thing now. The
latest and one of the most humorous schemes has been
amusing the patrons of theaters for three or four
nights, says a city contemporary, and has succeeded
in escaping the notice of managers. A bald headed
man is the instrument. On his shining pate is painted
in indigo blue the name of a patent medicine. He sits
in the front row, and e2onducts himself with propriety,
while people behind him are convulsed with laughter,
each observer supposing that here is a practical joke
some one has played on an unsuspecting friend.
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WHEN dogs, cats, and other animals, carried long
distances on cars and steamers, sometimes confined
in bags and baskets, can, without asking any ques-
tions, find their way home, and birds traveling thou-
sands of miles come back year after year to the same
nests, and carrier pigeons to their dovecotes, Our
Duwmb Animals thinks it is pretty sure that they know
some things to a knowledge of which no human being
bas yet attained. There is a vast field of animal intel-
ligence to be studied, and the more we study, the mare
we shall be tillead with wonder and admiration.
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THE ISLAND OF CUBA.
(Continued trom first page.)
wood of this tree, which grows in great abundance,
being used for the posts and frame of the house.

The celebrated Havana tobacco is grown on the
western end of the island, and the choicest quality is
raised a little to the west of Havana, chiefly on the
banks of the San Sebastian. It is known as the
**vuelta abajo” tobacco, and nearly the whole of it
find its way to the royal courts of Europe, whose
agents have for a long tiuie past been in the habit of
buying the whole crop many years in advance.
Genuine vuelta abajo cigars will cost $1.25 apiece.

Although there is a certain monotony about the ap-
pearance of the lowlands, with their miles of sugar
plantation, there is no lack of beauty in the rolling
uplands.-of the interior. These, as will be seen from
the .engraving, are picturesque and parklike in ap-
pearance, though it isimpossible for an illustration to
convey any impression of the luxariance of the tropi-
cal vegetation or of its brilliant verdure. The grasses
are rich, and cattle raising forms one of the staple in-
dustries of the country. Coffee is raised in consider-
able quantities, and the land produces annually two
crops of Indian corn, which is the chief cereal of Cuba.
The principal fruits are oranges, pineapples, plantains,
bananas, and melons. The general agricultural in-
dustry, however, whether it takes the form of fruit
or general farming, is in an undeveloped condition.

some system of direct
drainage to the sea be
carried out.

In many respects Cu-
baisbehind the age,and
on arriving there the
first evidence of this is
seen in the methods of
discharging freight. Al-
though there is an am-
ple depth of water
alongside, the ships lie
out at some distance
from the docks, and the
cargo is discharged in-
to lighters. All thisex-
pense and delay is in-
curredin order that the
customs duties may be
gathered in full. Im-
mediately upon land-
ing, the visitor is im-
pressed by the strange
novelty of the city and
its inhabitants. There
is a romantic air of medi®valism about the older
quarters of the city; he is at times conscious of
having taken a step backward in the march of civili-

zation, and the romantic impression is deepened by
the soft, dreamy
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atmosphere of the
tropics and the
sweet odor of tro-
pical vegetation.
At the same timne
the more modern
portion of the city
is well built, and
presents a digni-
fied and harmoni-
ous appearance.
The Spanish in-
fluence is every-
where apparent,
and a modified
classic architect-
ure prevails. The
business block on
the Avenue El
Prado, which we
have chosen for
illustration,shows
the general ap-
pearance of the
best streets of
Havana. It will
be noticed that
the front of the
block abuts di-

THE AVENUE EL PRADO-TYPICAL ARCADE IN THE BUSINESS PORTION OF HAVANA,

The forests of Cuba form one of its most striking
natural features. They are estimated to cover fully
two-thirds of the total unreclaiined land, or some
12,000,000 acres in ¢ .1 ; and they are so dense as to be
almost impenetrable.. They are made up largely of
hard woods, such as mahogany and the Cuban ebony,
and a certain amount is eut down for export. The
most valuable growth in the Cuban forestsis the palm,
of which the most commmon species, the Palma real, is
found throughoutthe whole island, but more particu-
larly in the western half.

Cuba possesses the usual wet and dry seasons of the
tropics, and the range of temperature is very small,
varying between 87° in the summer and 72° in the win-
ter. There is no snow, and the frosts are confined to
the higher altitudes of the mountains. The best time
to visit the island is from the first of November to the
first of April, or during the dry season, when the cli-
mate is a delightful one. During the rest of the year,
however, the season is not healthy for foreigners. The
raias are positive cloud bursts, and the country roads
are rendered all but impassable.

The cities of Cuba are fully as picturesque in their
way asthe surrounding country. By far the most im-
portant of these is Havana, which is the capital and
the chief seaport of the island. It is admirably situ-
ated, both for military and commercial purposes, on
the shores of a land-locked harbor, the entrance to
which is narrow and tortuous and defended by two
forts, known as the Moro and the Punta castles. The
most celebrated of these is Moro Castle, which is situ-
ated on the northeastern side of the entrance. It is in
the courtyard of this fortress that many a Cuban pa-
triot has suffered death for his country.

The harbor is one of the finest in the world, and
could float a thousand ships of the largest size. Un-
fortunately, it is being contaminated by the discharge
into it of the whole of the sewage of Havana, and,
as there is not sufficient scour of the tide to carry it
out to sea, the filth is constantly accumulating. Tre
result will certainly be disastrous to the city, unless

rectly on the
street and that
the sidewalks are
built beneath continuous arcades, which are open
to the street, and have the stores located beneath
their shelter. Architecturally, the effect is very
pleasing, and they form a welcome protection from the

UNLOADING SUGAR CANE AT THE PLANTATION MILL.

excessive heat and heavy rains of the summer season.
The houses are built chiefly of stone and then plas-
tered, this latter work being of a good finish and dura-
ble quality. The busiuess people live over their own
stores, the two upper stories being used for domestic
purposes. The entrance to the better class of homes
is often freely decorated with Moorish colored tiles,
and stenciling is employed with good effect upon the
outside walls.

In the older quarters the streets are narrow and very
tortuous and the houses only one story in height.
There are no sidewalks to speak of, and as the great
heat necessitates the windows being kept continually
open, they are protected by the prison-like iron grat-
ings which are seen in the illustration. The interior
of a Cuban home, even among the better classes, is
very simple in its appointments. The excessive heat
and the prevaience of insects necessitate the use of as
little furniture as possible, and no hangings or dra-
peries are to be seen.

The street scenes are novel and often ludicrous, as
v hen, for instance, the milk seller drives the cow and
calf (the latter muzzled) up to the door and milks the
amount of his purchase in the presence of the cus-
tomer and literally at his doorstep. The favorite lux-
ury is ‘‘barquillo,” a thin czke made of flour spiced
with cinnamon. The barquillo vender goes through
the streets beating a quickstep march on a mausical tri-
angle.

Havana is not as yet wrestling with a “rapid transit”
problem. Travel is mainly carried on in * volantas,”
which are hired at the rate of 20 cents for the trip.
Whether the trip be for two or three blocks or the
whole length of the city, the price is the same. The
city possesses a cathedral of moderate proportions,
whose interior is rich in frescoes and colored marbles.
In the wall of the chancel a medallion with an inserip-
tion marks the resting place of Columbus. The Tacon
Theater, seating 3,000 persons, has witnessed the per-
formance of some of the finest operas in the world, for
the Cubans are lovers of music and the-drama. The

w Street in the Old Quaxter.

© 1896 SCIENTIFIC AMERICAN, INC.

NARROW STREET IN THE OLD QUARTER, HAVANA,



APRIL 11, 1896.]|

B

Srientific dmerican,

phia. The occasion was a memorable

—

Photographed and copyrighted, 1896, by W. H. Rau.
LAUNCHING OF THE IOWA,

various pronlenades, drives and gardens are exceeding-
ly fine, and no visitor should miss seeing the botanical
gardens and palm tree avenues of Los Molinos.

It is difficult to get an exact estimate of the popula-
tion or the relative proportion of its different elements.
Itis broadly divided into the Insulares or native Cubans
of Spanish descent, the Peninsulares orimported Span-
ish element, which is made up mainly of office holders,
merchants and speculators, who do not and never in-
tend to make Cuba their permanent home, and lastly
the mixed races, such as the mulatto, negro and
Chinese. It is roughly estimated that there are
1,000,000 residents of Spanish extraction, 500,000 colored
people and 50,000 Chinese coolies.

<O
->—+&

THE LAUNCH OF THE SEAGOING BATTLESHIP
IOWA,
On March 28, at 1:14 P. M,, the seagoing battle-
ship Iowa was launched at Cramps’ yard in Philadel-

]

one, as it marked the most important
step in the addition to the United
States navy of a ship the first of her
class in our navy, and a vessel des-
tined to be one of the most formida-
ble men-of-war afloat. Hitherto she
has been officially known as ‘‘Sea-
going Battleship No. 1,” her number
indicating the newness of her type.
Our battleships up to the present day
have been designed for coast service
and havebeen designated as coast line
ships. But the Iowa, while in armor
and armament a battleship, is sowe-
what lightened and is very materially
modified as referred to her prede-
cessors, so as to be capable of pro-
longed sea service. She partakes of
the qualities of such a ship as the
cruiser New York together with those
of the typical battleship.

The launch, which was a most suc-
cessful one, was attended by a very
large assemblage, including a party
of representative statesmen from the
State of Iowa and one from the na-
tional capital. Many other distin-
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among them the lady sponsor of the ship. The other
cut shows the side vie:w of the ship as she took the
plunge. The wave thrown by the stern is specially to
be noticed. On the side is a long dark rectangular
space. This marks the protected region of the ship.
This area is to receive tiie hzavy side armor of 14 inch
nickel steel. Both views are reproductions of photo-
graphs taken under unusually favorable auspices. In
her descent down the ways the ship is calculated to
have made almost exactly her contract speed of 16
miles per hour.

The following are the principal dimensions of the
Iowa :

Length on load water line........cco000eenne. 360 feet.

Extreme breadth...........ccoeevecnnceccnnes 72 ¢ 214 inches.
Moulded depth..... . 89 48
Mean draught.... .o
Displacement. ........coeeieeineniiiniianans 11,296 tons,

Indicated horse power............ cocovunnns 11,000

Coal bunker capacity........cooveee vevuen. 2,000 tons.

Speed 1 knots guaranteed....................

For each quarter knot in excess of the above speed,
as shown in a four hour sea trial, a bonus of $50,000
will be paid.

The ship was built under the provisions of the naval
appropriation bill of July 19, 1892, her limit of cost
being placed at $4,000,000. The contract price was
$3,010,000. She is of design furnished by the Bureau of
Construction of the United States Navy Department,

guished guests
were present. At
the bow was
erected the
launching plat-
form, which was
occupied by the
Secretary of the
Navy, the Gov-
ernor of the
State of Iowa,
and others. Miss Mary Lord Drake, daughter of
the Governor, was appointed to break the tradi-
tional bottle of champagne upon the bows of the
ship as she started, and to.name her Iowa. All went
stmoothly. Our cuts show two views of the launch.
In one the bow of the great ship is toward the speec-
tator and her stern is just taking the water. To the
left of the view is seen the party on the platform,
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THE IOWA LAUNCHED MARCH 28, 1896.

and has exceeded her required dimensions by some
2,000 tons, while the bid for her construction came
nearly $1,000,000 under the legal maximum of cost.
The water line is protected for 196 feet of its length
amidships by a belt of armor 7 feet 6 inches wide.
This belt has a maximum thickness of 14 inches, on 12
inches wood backing. Belts of arinor 12 inches thick
run across the ship, connecting the ends of the side
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belts. At the forward and after ends of the citadel
formed by this arinored structure circular barbettes of
16 inch armor are established, with rotating turrets,
each turret carrying two guns with axes parallel. The
turrets are of 14 inch armor.

This describes the heavy armor of the ship. Above
the water line belt a second citadel of 4 inch armor is
built, extending 100 feet fore and aft along the sides
and with diagonal segments running to the main bar-
bettes. At each of the four corners of this citadel is
a barbette of 8 inch armor, with a revolving turret of
514 inch armor. ’

The ship is fought from a conning tower of 714 inch
armor, 8feet in diameter, and with 7 feet 4inches head
roonl.,

The four breechloading rifles in the main turrets are
of 12 inches caliber, and the four upper turrets are

armed with eight breechloading rifles of 8 inch cali- ;
The 12 inch guns in the forward ;

ber, two to a turret.
turret and the 8inch guns in the upper turrets are on
the same level, their axes being 25 feet above the
mean water line. The axes of the 12 inch guns in

the after turret are 18 feet above the water line. 38

This somewhat peculiar distribution can be followed
out in our cut showing the completed ship at sea.

The sponsons areto carry 4 inch rifles, of which size
of gun thereare to besix, and twenty-two rapid firing

and machine guns are provided for, to be distributed

about the ship and on the fighting mast.

The fighting mast has three tops, and, as shown in
the cut, is to be a very prominent feabure of the ship.
There are also bow and stern torpedo tubes and two
tubes on each side.

The engines are of vertical inverted three cylinder
type, triple expansion, and developing 11,000 horse
power at 112 revolutions of her twin serews. There is
a coal carrying capacity of 3,000 tons, giving a radius of
action of 16,000 miles at a speed of 10 knots.

As additional protection, the Iowa has deflective
steel decks and cellulose packing back of her plating.
The armor is all Harveyized steel. Samples were sub-
jected to very severe tests before acceptance, and in
our issue of November 9, 1895, we described and illus-
trated some most interesting ballistic tests conducted
at Indian Head proving ground,}where a plate, rep-
resenting the Iowa’s armor, was attacked by 10, 12,
and 13 inch guns, the largest caliber projectile being
the only one which succeeded in penetrating the
plate.

One feature of the occasion was the lavish hospital-
ity of the builders of the ship—the Cramp company.
In addition to the reception on the special trains, they
entertained at a lunch in their establishment no less
than 1,300 invited guests. The interest of the occa-
sion is better appreciated when the distance traveled
by the guests and their high position in the political
and scientific world is realized.

In the stream off the yard lay the ship Massachu-
setts, and her steam siren sounded as the Iowa went
down the ways. It will be many months before the
ship can be made ready for commission, and some two
years will elapse before the launch of another ship of
her type and power. The launch may be ranked as
one of the most_important that ever took place in this
country.

—_— B e
Trolley Road in Japan.

An electric trolley road established at Kioto, Japan,
is described and illustrated in L’Energie Electrique.
The road has been built by the Thomson-Houston
Company, and the -current is taken from a central
station, which supplies power to a number of silk mills
as well as the electric lighting of Kioto. The source
of power is a canal from Lake Biwa, which is also used
for navigation and irrigation purposes.
Pelton wheels of about 120 horse power working 12
dynamos, arrapgemcnts being made for the employ-
ment of alternating currents of from 1,000 to 2,000 volts,
and a three-phase system at 2,000 volts, as well as a
500 volt continuous current, the total output being at
present about 1,200 kilowatts. One curious feature is
an inclined plane 700 meters long, with a fall of 7 per
cent, which is used for transporting barges from the
canal to the River Ujigawa, and vice versa. This is
worked by a cable driven by a 50 horse power Thom-
son-Houston motor. The electric road is 18 kilometers
(11}4 miles) long, and is worked with 26 cars fitted with
Thomson motors. Itisstated that the results on this
road have been so encouraging that the municipalities
of Tokio, Yokohama, and Osaka have decided on
adopting similar lines.

P

IT is almost an axiom of the legal profession that
the law is clear and certain, and the judges know
the law. It is one of the first principles of Black-
stone that ‘ the law cannot make a mistake.” And
yet ene of the most eminent of English judges, Lord
Mansfleld, once said, in deciding a case, “*as to the cer-
tainty of the law, it would be very hard upon the pro-
fession if the law was so certain that everybody knew
it. The misfortune is that it is so uncertain that it
costs much moneyto know whatitis,even in the court
of last resort.”

There are 20
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A STABLE CLEANING APPARATUS,

For expeditiously removing manure, etc., from sta-
bles, the apparatus shown in the accompanying illus-
tration has been invented and patented by Clarence
A. Monroe, Loveland, Col. Sunk in the floor at the
rear of the stallsisa trough or trench whose endsex-
tend through opposite openings in the walls of the
stable, there being at one end brackets in which is
journaled a roller or drum, while at the other end the
trough has a hinged section, with open bottow, there

NING APPARATUS,

MONROE'S STABLE CLEA

being journaled at the outer end of this section an-
other drum. On the drum shaft is a gear wheel mesh-
ing with a pinion on a shaft provided with a crank
handle, whereby the drum may be rotated. From the
outer end of the hinged section a cord or rope extends
diagonally up over a sheave on the side wall, and
thence down over a roller or windlass, whereby the
hinged section may be raised to a vertical position or
let down over a wagon in a driveway at the side of the
stable, as shown in the illustration. Wire ropes are
secured at opposite ends to the respective drums, and
on these wire ropes are spaced stops adapted to en-
gage the rear sides of flights, as shown in the small
figure, the flights being drawn along in an inclined
position in the trenches by the cables. As the flights
are drawn over the open bottom of the hinged section
they are supported by guide rods, but they become
disengaged and fall into a chamber at the forward
end of the open bottom of the hinged section.

The {lights are connected by chains or flexible
connections, and are adapted to be drawn backward
through the trench, by means of a handle on the rear
drum, the flights being held in vertical position by
slides adjacent to the rear drum. When the flights
are drawn forward the manure is carried out and de-
livered into a wagon or other receptacle, the flights
being then carried back to their original position by
rotating the drum at the rear of the trench.

O
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A CAKE BAKED IN A HAT.

Borrowing a hat, breaking some eggs in it, and tak-
ing out a cake is a trick which, although old, is worthy
of explanation, and the more so in
that the process that we are going
to describe has the advantage of
being able to be employed any-
where and of producing a complete
illusion.

Before beginning the experiment, $§
take three eggs, and, having blown @
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Fig. 1.

two of them, close the apertures with white wax.
Place the three eggs upon a plate.

Within the left hand side of your waistcoat place a
flat cake, and then make your appearance before the
spectators.

Having borrowed a hat, place it upon the table, and,
after secretly introducing the cake into it (Fig. 1), take
an empty egg, crack the shell upon the edge of the
plate, and, inserting your bands in the hat, make be-
lieve empty the contents of the egg into the latter
(Fig. ?).

In order that the means employed may not occur to
any one, take the perfect egg and let it fall upon the
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plate so that it will break and its eontents flow out.
Then take the remaining egg and operate as with the
first. All you have to do thenis to pass the hat back
and forth a few times over the flame of a candle in
order to cook the mass and then to serve the cake.—
Magasin Pittoresque.

Science Notes.

Modern Medicine states that an examination of the
dust of railroad cars has been made in Germany under
the direction of the Imperial Board of Health. The
investigations showed that in fourth-class cars there
were more than 12,000 germs per meter, and in first-
class cars one-fifth this number. Aniwals were in-
oculated with tke dust from the cars. Some died of
tuberculosis, showing the presence of this germ with
the other microbes.

In notes presented before the Paris Academy of
Sciences, L. B. Gustave le Bon claims that he has
proved by photographic effects that ordinary lamp

|{light and gas light are transmitted through opaque
bodies, and states that the body might be a sheet of

copper one-thirtieth of an inch in thickness. His

~ |experiments have been questioned, says Science, by

M. Niewenglowski, who states that he has obtained
the same effects in complete darkness, and attributes
them to luminous energy stored up in the plates.

An imperial ordinance was promulgated in Japan
on December 28, 1895, establishing a new standard
tine, as follows: (1) The standard time of the empire
hitherto in use shall henceforth be called the central
standard time. (2) The time of the meridian of 120°

/| east longitude shall be the standard time of Taiwan

(Formosa), Hoko group (the Pescadores), and Taeyama
and Miyako groups, and shall be called the western
standard time. (3) This ordinance shall come into
effect on January 1 of the twenty-ninth year of Meiji
(1896).

Portugal is about to celebrate a quadricentenary
of its own. At the request of the Geographical Society
at Lisbon, the government has determined to celebrate
the four hundredth anniversary of the expedition
which set out on July 8, 1497, under the command of
Vasco da Gama, for the discovery of a route to India
around the Cape of Good Hope. The details of the
celebration have not been decided upon as yet, but it
is expected that special expositions will be opened at
Lisbon and that scientific congresses will also be held.

Cryostase is the name of a new substance discovered
by a German chemist. It is a remarkable compound
substance and has some curious properties, among
which is that of solidifving under the influence of heat
and again becoming liquid at temperatures below the
freezing point. It is the only substance which pos-
sesses the property of liquefying when cold and be-
coming solidified when hot; for although some sub-
stances like albumen harden at a slightly high tem-
perature, they cannot be brought back to a liquid
state even under the influence of a very low tempera-
ture. Full details of the composition are lacking. It
is said to be made by mixing equal parts of phenol,
camphor, and saponine, to which is added a rather
smaller quantity of turpentine.

The Albert medal of the Society of Arts was pre-
sented by His Royval Highness the Prince of Wales to
Sir Lowthian Bell, Bart., F.R.S., on February 26, in
recognition of the services he had rendered to arts,
manufactures, and commerce by his metallurgical
researches and the resulting development of the iron
and steel industries.

The Conseil Supérieur de 'Instruction Publique, of
France, has issued a decree which removes the restric-
tions imposed on American and other foreign students
in French universities and gives them a status similar
to that accorded them by the German universities.
The memorial addressed to the Conseil by Prof. H. J.
Furber, of the University of Chicago, called attention
to the fact that there were only thirty students at the
Sorborne, while there were two hundred at the Uni-
versity of Berlin. The conditions will now probably
be completely changed by the new decree.

By the use of the electric furnace, G. de Chalmnot
has obtained crystals of copper and silver silicides,
which always contain, however, as an impurity, some
calcium.

The Russian National Health Society is making
great efforts to have the Jenner Centenary celebra-
tion, which is due to be held in May, a great success.
An exhibition of relies of Jenner and of books, painph-
lets, prints, instruwents, and all objects relating to
vaccination or to Jenner, will be held. Four prizes
and a gold medal are offered for the best work on
vaccination.

Acety.ene gas is now proposed for various special
uses. Among these are hospital work, especially for
oculists, aurists, throat operations, and the like. The
microscopist and photographer are said to find it of
value, and for all special cases of difficult illumination
it may be used to advantage. One suggestion is to
provide signalmen with compressed gas in sinall cylin-
ders, to be used for long and short flash Morse signals.
Its use for bicycles, the gas being stored in the han-
dle bars or tubular frames, must not be overlooked.
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Acetylene Standard for Photometry.

The practical advantages of flames as standards of
iight have led to their almost exclusive employment
for this purpose at the present day. A gas of con-
stant chemical composition, burning under defined
conditions, must admittedly form a useful accessory
standard. Acetylene, the importance of which has
been shown in a masterly study of it by M. Berthelot,
appears to be well adapted for the purpose. M. Mois-
san has found the means of readily preparing the gas
in a pure state by the action of water on calcium car-
bide, which is easily manufactured in the electric fur-
nace. If acetylene is consumed under slight pressure
in a burner which gives a broad, shallow flame, the
latter is quite steady, very bright, remarkably white,
and, for a fairly large surface, of practically uniform
luminosity. By placing in front of the flame a screen
with an opening of fixed dimensions, which can be
varied for particular cases, a source of light well fitted
for ordinary photometrical observations is obtained.

These principles were enunciated last year at a meet-
ing of the Société Francaise de Physique, and M. Char-
pentier (for whose valuable assistance my thanks are
due) has constructed for me a standard lamp embody-
ing them, and easily used. The acetylene, issuing
from a small conical orifice, draws in the required air,
and then passes through a narrow aperture into a
tube in which mixing occurs. This tube ends in a
steatite batswing burner, like those employed for
illuminating gas. Either the whole or a clearly defin-
ed portion of the flame may be used. In the model
employed, the flame is inclosed in a small chamber,
one of the sides of which is provided with an iris dia-
phragm, enabling any desired number of candles to be
secured. Another side is made to accommodate plates
with previously calibrated apertures. The whole
flame corresponds to more than 100 candles, under a
pressure of 030 meter of water, and a consumption of
58 liters (2:049 cubic feet) per hour. The illuminating
power of acetylene is therefore more than twenty
times that of coal gas burnt in a Bengal burner, which
gives 1 carcel (9 6 candles) per 105 liters (3708 cubic feet),
and at least six times that of coal gas consumed in a
Welsbach burner, which gives one carcel per 30 liters
(1:059 cubic feet). . Moreover, spectrophotoietry shows
that for the whole length of the spectrum, from C to
F, the light from acetylene differs little from that of
platinum in a state of fusion. The latter is employed
as the absolute unit, and it is so related to the candle
that this is defined as one-twentieth of that unit.
Photography, which offers the best means of studying
rays of small wave length, shows that in the flame of
acetylene there is an actinic intensity, which should
prove of most valuable service.—M. Violle in Comptes
Rendus.

RADIOGRAPHY,
In the March number of the Red and Blue, of the
University of Pennsylvania, is given an account of
Roentgen photography and some experiments made at
the university in the same direction by Dr. Arthur W.
Goodspeed, assistant professor of physics. These ex-
periments weré successful repetitions of the experi-
ments of Roentgen and others, together with original
work ; but the item of greatest interest was contained
in the last clause of the article referred to, which we
produce, together with cut ofjthe first shadow picture,
for which we are indebted to the magazine above men-
tioned.
In the year 1890, Mr. Jennings, of Philadelphia, had
associated himself with Dr. Goodspeed in experi-
ments on spark photography. One evening, the
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AN INTERESTING ARCHZEOLOGICAL DISCOVERY.

We have received the following letter from Mr.
George E. Raum, late of San Francisco:

Cairo, Egypt, February. 29, 1896.
To the Editor of the SCIENTIFIC AMERICAN :

Dear Sir: I inclose a rough sketch of a portion of
the rockcrown of the Sphinx found by me. This por-
tion of the stone crown or diadem of the Sphinx was
found at the bottom of the temple, between its fore-
paws, on February 26, 1896. Originally this stone crown
was in all probability ten feet broad and as high

-

CAP OBR DIADEM OF THE SPHINX.

again, with a stone stem seven feet long, which fitted

into the perpendicular hole in its head, to hold it on.

We now know how the Sphinx originally looked.
Yours truly, GEORGE E. RAUM.

This discovery of Col. Raum is of great interest,
though the statement of the find has been received
with incredulity in some quarters. The arguments of
the gentlemen who are inclined to disbelieve in the
authenticity of the stone found are not convincing,
being principally based on the fact that the temple
has been excavated by several modern explorers—-Ca-
viglia, Mariette, and M. Maspero. Again, others state
that ‘it is not usual tohear of holes ‘drilled’ by the
ancients in their monuments,” but the Egyptians
worked hard stones with bronze saws set with corun-
dum or diamonds, and for tubular drilling they had
tools like our modern diamond rock drills (see Engi-
neering, xxxvii, page 282). Another point which has
been made is that there are three lotus columns on
thecap. Thisismorereasonable criticism and may pos-
sibly be satisfactorily explained. The fallibility of
Egyptologists is well known, but until some really con-
vincing proof is brought forward, it is probably safe to
believe that the marked stone found by Mr. Raum is
the cap or diadem of the Sphinx.

The Egyptian Sphinx was usually an emblematic
figure representative of a king, and may be considered,
when with the head of a man and the body of a lion,
as the union of intellect and physical force. The Great
Sphinx lies about 1,800 feet southeast of the Great
Pyramid of Gizeh. It isa recumbent androsphinx, or
man-headed lion, hewn out of a natural eminence in
the solid rock. Owing to certain defects inthe rock,
these faults were remedied by a partial stone casing,
the legs being likewise added. The addition of these
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sculptured figure which rises out of the waste of sands.
Cambyses mutilated the face of the Sphinx, and it may
have been at this time that it lost its cap.

The brow of the Sphinx is nearly 14 feet broad; so
the cap, which is 4 feet 6 inches long at the bottom,
probably only formed the tip of the cap, as stated by
Mr. Raum. Col. Raum obtained permission to exca-
vate in and around the Pyramids and Sphinx from
the Egyptian government. He came upon the cap
at a depth of fourteen or fifteen feet below the
surface in the temple (?) between the forepaws. The
stone is painted red in the decorations, as was in order,
as the countenance of the Sphinx was originally of a
reddish hue. The cap is irregular in shape, measuring
2 feet 2 inches at the top and 4 feet 6 inches at the
bottom; on the left side, from top to bottom, it measures
2 feet 8inches. The left side has a conventional de-
coration. In the center are three lotus columns and a
fish, on the right side is a portion of the sun’s disk.
The wonderful discoveries conducted by Mr. L. De
Morgan, at Dahshur, Egypt, are described in the cur-
rent issue of the SUPPLEMENT. The tomb of Queen
Khnemit was unearthed by the discoverer and a beau-
tiful golden crown and other ornaments of elaborate
workmanship were found.

@

Fire from Steavm Pipes.
The burning of the Warren (R. 1) cotton mill hav-

ing been attributed to the carbonizing of the wooden
lagging on the cylinder of the large quadruple expan-

|| sion engine, again brings up the possibility of wooden

coverings to steam pipes taking fire without the pres-
ence of a spark to start the combustion, and some re-
cent investigations by the Boston Manufacturers’ Mu-
tual Fire Insurance Company are of considerable in-
terest. In a report of these investigations, appearing
in the Providence Journal, several instances are given
where wood coverings, although separated from steam
pipes by several thicknesses of hair felt and other cov-
erings, became badly charred and in several instaunces
actually took fire.

Mr. Edward Atkinson, president of the company,
says that it is sometimes held that this finely carbon-
ized wood will not ignite from any cause except actual
contact by spark or flame from an outside source. In
proof that charcoal in a porous condition will ignite
from the sudden influx of fresh air, he cited an exam-
ple in his own experience.

Having had occasion to test heat-retarding sub-
stances on his own behalf, he once obtained some sec-
tions of prepared wood pulp in slabs of 114 inches in
thickness and of a very porous quality, which are
made use of in the construction of refrigerators. His
purpose was to determine whether or not such slabs
could be used to prevent the escape of heat from a
lamp oven. He therefore raised the heat of the inner
oven, which is a tight inner iron box one inch distant
on all sides from an outer case made of vulcanized and
very solid wood pulp, to a little under 400 degrees. In
the center of that inner oven, isolated from any me-
tallic contact with the wall, was placed one of these
slabs and there left subject to heat at less than 400
degrees for about one hour. He then removed the
front of the outer oven and opened the door of the
inner oven, letting a very quick and large supply of
fresh airinto the chamber, in which the oxygen had
probably been in part exhausted by subjection to the
hour’s heat. The slab of wood pulphad turned from
pure white to dense black, having been converted into
very porous charcoal. In less than a minute after the

fresh air was let in it took fire and burned to

22d of February, 1890, at the close of work, with
the table still littered by plate holders and ap-
paratus, Dr. Goodspeed brought out the Crookes
tubes for Mr. Jennings’ amusement. Next day
that gentleman wrote that he had had a curious
failure among his plates—a negative spotted by
two disks; but since no one could explain the
phenomenon, comparatively uninteresting as it
was, the plate was thrown aside and forgotten
Six years later after the discovery of the Roentgen
rays, it was recalled to mind and recovered. A
duplicate was prepared under exactly the same
circumstances ; both plates exhibited the same in-
dications of genuineness—the sharp line at one
edge of the disk, the dull line of shadow at the

ashes. He repeated the experiment with the
same result. Four hundred degrees Fahrenheit
will be developed by a pressure of steam of 238
pounds per square inch, but the same carboniz-
ation ensues by lapse of time even at boiling
heat, or 212 degrees, as has been proved.—The
Engineering Record.

4O

Life of a Cannon.

La Nature contains a short note in which the
horse power of a cannon is calculated. An
Italian cannon of 100 tons with a charge of 550 1h.
of powder and a shot weighing about 2,000 lb.,
will give an initial velocity of 523 meters per
second ; the length of time during which the
powder acts is less than one-hundredth of a

&

&

farther edge. These photographs the Red and
Blue has the honor of presenting for the first time.
It was in a lecture on the evening of University
Day that Dr. Goodspeed told the story, and con-
cluded thus: *“We can claim no merit for the dis-
covery—for no discoverv was made. All we ask is
that you remember, gentlemen, that six years ago, day
for day, the first picture in the world by cathodic ray
was taken in the Physical Laboratory of the Uni-
versity of Pennsylvania.”

DR. CHANTEMESSE, of Paris, hasit is said discovered
an anti-typhoid serum, with which he has experi-
mented on three patients. After the first hypodermic
injection they passed through the ordinary stages of
the disease and became convalescent.

THE FIRST SHADOW PICTURE IN THE WORLD.
Taken by accident at the University of Pennsylvania, February 22, 1890.

pieces militates against the argument that the cap so
recently found could not have belonged to the Sphinx,
as it did not form a part of the solid rock. An excel-
lent idea of this hoary monument of antiquity may be
obtained from the engraving in the SCIENTIFIC
AMERICAN SUPPLEMENT, No. 864. The Sphinx has
been variously measured. The figures given by Mr. E.
L. Wilson are length, 155 feet ; height from the base,
63 feet. Between the paws is a temple (?) which speedily
fills up with sand after being excavated. Tt is consid-
ered that the Sphinx is older than the Great Pyramid.
Various interpretations have been given to this boldly
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second, from which it follows that the horse

power developed is about 17,000,000. The writer

adds that after about 100 shots the cannon is

put out of service and its total active life i, there-
fore, only one second! In large modern cannon the
horse power. runs as high as 24,000,000. " If the writer
had carried out these calculations still farther, he
would have found that, after all, this 24,000,000 horse
power does not represent a large amount of energy,
as it would be just sufficient to run 81 incandescent
lamps foronly one day.

PROFS. AYRTON and Medley find that incandescent
lamps appear to increase in effectiveness during the
first 80 or 100 hours of use, after which the light slowly
fails.
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RECENTLY PATENTED INVENTIONS.
Mechanical.

MECHANISM FOR OPERATING ROLLERS.
—Jules Richard, Paris, France. According to thisinven-
tion, there is a loose roller on each of two shafts, a spring
movable on each shaft being adapted to be pressed into
engagement with the rollers, while a reciprocal cam plate
alternately engages and disengages the springs, the me-
chanism being adapted for operating rolls on which rib-
bone, aprons, etc., are wound, and rendering it possible
to adjust the parts so that when the ribbon or apron is
being moved in one direction it will he impossible to ac-
cidentally move it in the wrong direction.

COLORING OR COATING PAPER.—Louis
Dejonge, Jr., Stapleton, N. Y. This is an improvement
on a formerly patented invention of the same inyentor,
providing a machine for coloring or coating paper and
like material, and making provision on the cylinder of
the machine for sheets of any size, the adjustment of the
bed receiving the sheets being quickly and conveniently
made, improved grippers being adapted to hold the paper
on the bed. The invention also simplifies the devices for
elevating the paper and holding it in position until caught
by the clips of the drying machine used in connection
with the coloring and coating machine.

PowER SLED.-—Joseph, William H., and
Moses C. Runnoe, Crested Butte, Col. This invention
provides a self-propelling sled, carrying a motor, and one
which may be driven over snow and ice with sufficient
power to haul or carry a load, being provided with easy
means of steering. Its driving mechanism is adjustable
to suit varying depths and conditions of snow, and it has
an improved snow plow adapted to discharge the snow to
either or both sides. It is also adjustable vertically
to enable it to scoop the snow to any desired depth.

Agricultural.

CULTIVATOR AND WEED CUTTER.—
Alfred J. Morley, Chula Vista, Cal. This is a machine
having readily removable cultivator teeth or shovels, so
shaped as not cnly to caltivate the ground but to throw
the earth, assisted by the teeth supports, toward the cen-
ter of the machine or to the outside. The frame consti-
tutes substantially a continuous plate, directing the
loosened soil over to the rear and insuring the breaking
of ground not acted on by the teeth or shovels. The ma-
chine acts also as a pulverizer and leveler, the frame
smoothing over the loosened soil, and a comb finally
treating the surface over which the machine is passed.

FERTILIZER DISTRIBUTER. — Monroe
Morse, Medway, Mass. This is a machine adapted to
distribute fertilizer in drills as readily and as accurately
as broadcast, the extent to which the material isscattered
being conveniently regulated. It has distributing hop-
pers adjustable to and from each other, each having a
valve-controlled opening and the valves being capable of
rotary or vertical movement, and the driving shaft is
made in telescopic sections, to be lengthened or short-
ened according to the spacing of the hoppers. The ma-
chine is inexpensive and durable, and is not liable to
clog.

SAusAGE FILLING MACHINE. — Rich-
ard W. Seideman, Marysville, Montana. This is a self-
feeding machine, to be operated by hand or power, and
when operated by hand one person furnishes the power
while the other places the casings in position and re-
moves the filled casings. The casings are placed on tu-
bular supports attached to a wheel, a number of casings
being placed in position while one is being filled. The
operation is conducted in a continuous manner, and air
is not forced in with the meat.

Miscellaneous,

TorE CLIP FOR VELOCIPEDES.—Samuel
L. Ruden, New York City. A superior toe clip for the
pedals of these machines is obtained by this inventor by
means of a U-shaped plate pivotally mountedand adapted
to have one arm engaged by the sole of the rider’s foot,
the remaining arm being drawn down upon the toe of the
user.

Horse HiTcHING DEVICE.—Uriah E.
Miller and Paul Barringer, Heilig, N. C. This is a sim-
ple device adapted as a substitute for the ordinary hitch-
ing strap, the wheels of the vehicle being readily locked
and the locking mechanism being connected with the
driving lines of the harness, the arrangement being such
that the animal will be prevented from moving the vehi-
cle forward or backward. The more the animal draws
on the hitching straps, the firmer they are locked.

BRANDING Ci1GARS. —Paul Gebbhard,
New Haven, Conn. To brand cigars with a name or em-
blem and at the same time cut thecigar to the desired
length, this inventor provides a device comprising two
hinged sections with a cigar-receiving groove in one sec-
tion and a type groove and movable plates in the other
section, there being a set screw for each plate. A gradu-
ated gage for regulating the length of the cigar is ad-
justed by a set screw, and a knife in each section cuts the
cigar to the proper length at the same time that the type
characters make an impression on the wrapper.

PRICE SCALE.— Harry Fisher, Neoga,

IIl. This invention consists principally of a movable

point of connection between the weighing beam and the

weighing frame, thus forming a computing scale to give

- the value of an article at a given price per pound or other

unit, the price being varied by the operator manipulating

the scale, A movable weight automatically preserves

the balance of the beam through all changes of the con-

nection between the weighing beam and the weighing
frame.

CONVERTIBLE TABLE AND KiT CASE.
—William E. Baxter, Frankfort, Ky. Two patents have
been granted this inventor for a foldable construction to
serve as a box or case for the papere of an army officer or
to inclose the utensils of a kit with table legs and braces,
or as a fiat or grass table or an elevated table. Sufficient
space is afforded for the storage of coffee pot, bucket and
other necessary articles of a well equipped camp kit, and
the inven‘ion covers a novel consiruction, combination
and arrangement of parts.

FIRE EXTINGUISHING APPARATUS. —
Elias K. Driver, Lufkin, Texas. This is an apparatus
more especially designed for usein gin mills, saw mills,
factories, etc., and is arranged to enable an attendant to
quickly turn on water or steam 1o extinguish flames in or
outside the building. A valved supply pipe is connected
with the steam boiler, and branch pipes extend vertically
therefrom within and outside of the building, discharge
nozzles being flexibly connected with the branch pipes,
and the discharge nozzles being under the control of the
operator to direct streams as desiced.

FENCE.—Robert 8. Sayre, Talladega,
Ala. This inventor has devised a portable panel fence
of simple and inexpensive construction and which is
light, strong and durable. The rail forming the body of
the trestle for other parts of the panel is preferably an
undressed tree trunk, to which are removably secured
diverging legs adapted to slightly enter the ground, while
vertical perforations receive braced standards connected
by fence wires or wooden strips. The fence sections
may be readily loaded on a wagon to be taken from place
to place.

WIRE FENCE.—Ross Phillis, Spring-
field, Ohio. This invention provides novel braces or stay
pieces for the wires comprising the fence, and affords re-
liable means for securing the fence wires on supporting
posts, permitting expansion and contraction of the
wires and the taking up of slackness. The fence wires
are prevented from being moved up or down or length-
wise when pressed against by animals, and the stays or
rods may be removed at will without injury to the fence
wires.

SPORTSMAN’S FLY CASE.— Daniel K.
Howe, Portland, Oregon. A case for carrying fly hooks
and leaders and also adapted to serve as a pocket flask
for liquid refreshment has been devised by this inventor.
The casing has at one end a metal cap suitable for use as
a drinking cup, and a liquid proof partition divides the
casing into a number of chambers adapted to receive
fiies, sinkers, etc., and hold them without liability to
damage, but 8o as to bereadily removable. The lower
end of the casing consists of a small reservoir or chamber
provided with a screw cap.

CoLLAR.—George 8. Elliott, Bar Har-
bor, Me. This is a standing collar made with a necktie
retainer, consisting of a tape secured at its ends to the
collar to form a loop. The tape is extended longitudi-
nally of the collar underneath one of the end button-
holes and the necktie end is passed vertically through the
loop before completing the knot.

BUSINESS DIRECTORY. —John D.
Browning, Louisville, Ky. This is a telephone list and
business directory combined, comprising a novel arrange
ment of sheets or boards with names of subscribers in al-
phabetical order, with the names of other parties follow-
ing various occupations, as indicated on the margins, the
directory affording a convenient and ready reference to
parties carrying on different kinds of business.

DEsIGN FOR MIRROR FRAME.—Albert
Wanner, Jr., Hoboken, N. J. This frame has legs in the
form of toliated scrolls, which are continued around the
outer border of the frame, and combined in a central line
to form lyrelike figures.

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

HINTS TO CORRESPONDENTS.

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

Refcrences to former articles or answers should
give date of paper and e or number of question.

[} n%u iries not answe in reasonable time should

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

Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

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

Scientitic American Supplements referred
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of

rice.
NliEerals sent for examination should be distinctly
marked or labeled.

(6812) D. B. K. says: Will you kindly
give me recipe for making a good leather cement, suita-
ble for fastening small leather belts? A. Take of
common glue and gelatine, equal parts; place them
in a boiler and add water sufficient to just cover the
whole. Let it soak ten hours, then bring the whole to a
boiling heat, and add pure tannin until the whole be-
comes ropy or appears like the white of eggs. Apply it
warm. Buff the grain off the leather where it is to be ce-
mented ; rub the joint surfaces solidly together, let it dry
a few hours, and it is ready for practical use ; and if pro-
perly put together, it will not need riveting, as the ce-
ment is nearly of the same nature as the leather itself.

(6813) W. H. S. says: By accident I tore
a good rubber coat. How can I mend same? A. Ce-
ment for sticking on patches and for attaching rubber
soles to boots and shoes is prepared from virgin or native
India rubber, by cutting with a proper solvent. We ad-
vise you to use rubber bicycle tire cement. Apply a
coating to the outside of the surface on each side of the
tear and to one side of the piece of rubber fabric to be
used for mending. After an hour’s exposure, give a
second coating and let them stand over night. Then
place the edges of the tear accurately together and apply
Ithe patch, so that the coated surfaces come together.
" Press well together and the repair is made. Rubber ce-
ment depends for its action on the cohesive power of
“pure rubber surfaces—it operates entirely differently
from a true cement. Strictly speaking, it should not be

) called a cement.

(6814) W. B. B.writes: 1. Pleaseinform
me through your papéer how the connections are made to
get the waste current from an electric railroad track.
Isaw the account of it in your paper, but have lost the
paper. A. Sometimes by connecting one wire to the
water pipe and the other to the gas pipe, current may be
obtained. There is no fixed method. 2. Could I make
a Crookes tube with an incandescent lamp globe ? A.
The vacuum is insufficient generally for X ray work,
which is very exacting. 3. How many dry cells would it
take to operate it with an induction coil? A. From
twenty upward ; the induction coil must be large
enough to give at least a 2 inch spark.

(6815) M. W. C. writes: Will you
answer the following problem in your columns ?
Prove that x4+4y=m, if

gin y
1—cos y
A. From circuldrfunctions we have

co8 X
=0.

sin x

sin y
—=cot Ky
1—cos v
cos X
and, also, =—cot X,
sin x

‘We also know that the cotangent of the supplement of an
arc=—cotangent of the arc. Therefore, since

cot L yy=—cot x
X118y =180°=2m.

(6816) B. S. B. says: Will you please
tellmehow to make a waterproof glue for sticking paper,
etc. ? I would like it to be colorless and mix very thin.
A. Inorder to render glue insoluble in water, even hot
water, it is only necessary, when dissolving the glue for
use, to add a little potassium bichromate to the water
and to expose the glued part to light. The proportion of
potassium bichromate will vary with circumstances; but
for most purposes about one-fiftieth of the amount of
the dry glue used will suffice. In other words, glue con-
taining potassium bichromate, when exposed to the light,
becomes insoluble.

(6817) L. A. M. says: Can you tell how
to whitewash brick walls so that it will stick well ? A.
For brickwork, especially where exposed to damp, take
half a peck of well burned quicklime, fresh from the
kiln, slake with hot water sufficient to reduce 1t to a paste,
and pass it through a fine sieve; add a gallon of clean
white salt which has been dissolved in a small quantity
of boiling water, and a thin, smooth paste, also hot, made
from 1 pound of fine rice fiour ; also ¥4 of a pound of
the best white glue, made in the water bath. Mix,
stir well, add !4 of a pound of the best Spanish whit-
ing in 5 quarts of boiling water ; stir, cover to retain
heat and exclude dust, and let it stand a week. Heat to
boiling, stir, and apply hot. The above proportions will
cover forty square yards.

(6818) S. A. S., Texas, asks: Would a
gasoline engine compressing it volume 15 per cent pro-
duce as much power as one compressing it 30 per cent ?
Why? What is the strongest metal for its weight ?
A. Compressing the gas and air mixture in a gas
engine produces quicker combustion and greater ex plo-
sive pressure. A 30 per cent compression will produce
more power than a 15 per cent compression, but there
is probably a limit to the economy of compression by its
increasing the negative pressure. The relative volumes
of gas and air also have a controlling effect in compression
gas engines. One part gas to six parts air gives the
highest efficiency in the higher compression,{probably up
to three atmospheres. The heat of €ompression also
favorsrapid and perfect combustion. Aluminum and
steel are of equal strength in ratio of their weight. A
small percentage of copper in aluminum increases its
tensile strength in proportion to its weight.

(6819) W. R. says: How are the yellow
or light spots on the wrapper of a cigar produced ? Of
course not those that are of natural, but of artificial origin.
I have heard it is done by sprinkling the tobacco leaves
with a kind of acidous liquid, that will not destroy
the texture of the leaf. A. We have not this information
at hand. Perhaps some of our readers may be able to in-
form us.

(6820) G. E. M. asks how to arrive at

the number of kilowatts in the case of an electric train re- |

quiring 200 amperes for 20 hours per day, with voltage at
500. A. 200 amperes X 500 volts gives 100,000 watts,
or 100 kilowatts. The hours per day has nothing to do
with the problem.

@©6821) J. D C. asks: What would be
the number of turns of No. 18 copper wire to use with
134 pounds No. 36 wire, to get the longest spark with a
Rhumkorf coil ? That is, I want to know the proportion.
I already have the 134 pounds No. 36 wire, and want to
know how much No. 18 to use for the primary. Does the
absence of a condenser reduce the length of the spark
very much ? A. The general principle is, that the more
primary you use, the longer will be the spark, because the
length of the spark will be greater, as there are more
tarns in the primary wire. Try one pound of wire for
the primary ; this will give you about 200 feet, enough
for 600 to 1000 turns. The omission of a condenser will
seriously impair the operation and will diminish the
length of spark. See our SUPPLEMENT, No. 160, for a
small induction coil.

(6822) R. W. P. writes: 1. TheC. G. 8.
unit of current strength is defined thus : *“ A current has
unit strength when one centiiaeter length of its circuit
bent into an arc of one centimeter radius (so as to be
always one centimeter away from the magnet pole)
exerts a force of one dyne on a magnet pole placed at the
center.” My question is, does it make any difference what
the diameter of the magnet pole is ? And if it does, what
should its diameter be, its thickness Imean ? Of course
only a geometrical point would be placed at the center.
A. The magnet pole is supposed to be a point or equiva-
lent thereto. 2. Unit difference of potential exists be-
tween two points when it requires the expenditure of one
erg of work to bring a unit of + electricity from one
point to the other against the electric force. The volt
being 108 of these units, it becomes important for me to
know how to tell whether, in any given case, the unit dif-
ference of potential (as just defined) exists or not. In
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actual practice, such as would be necessary in the deriva
tion of the volt, how is the difference of potential deter-
mined in these absolute units ? A. For absolute meas-
ments very sensitive instruments are used. The various
types of electrometers give potential determinations with
accuracy. You will find the subject well presented in
Ayrton’s * Practical Electricity,” $2.50 by mail, with
numerous examples of apparatus both of electrometer
and of galvanometer type. Emptage on * Magnetism,”
$2.25 by mail, gives excellent treatment of the subject of
your first query. For higher mathematical treatment we
refer you to Foster & Atkinson’s ‘¢ Elementary Treatise
on Electricity and Magnetism,” price $2.25 by mail.

(6823) R P. B. asks: 1. 1s the ordinary
calcium carbide dangerous to handle ? If so, how canI
handle it in safety ¢ A. Carbide of calcium is perfectly
safe to handle if no water comes in contact with it. 2.
Can it be put into an airtight vessel with small opening
in which there is placed an outlet or jet for the consump-
tion of the gas generated therein # A. Topreserveit, use
an airtight vessel with no outlet. The outlet will simply
cause it to decompose. 8. In what issue was the appara-
tus for generating the gas in, for illuminating purposes?
Also numbers describing the properties of the gas and
other general information relating thereto. A. For
several standard apparatus we refer you to the SciEn-
TIFIC AMERICAN SUPPLEMENT, No. 1057; other papers
are in the SCIENTIFIC AMERICAN SUPPLEMENT, Nos.
998, 1004, 1007, 1012, 1014, 1015, 1016, 1035, and 1038, price
10 cents each, mailed.

(6824) M. E. S. says: Will you kindly
tell mehow to mix soap suds for making bubbles ? I
have been told there are other ingredients necessary
besides the soap and water, to bring them to lasting per-
fection. A. Forsoap bubble solution the best material
is pure oleate of soda. Oleic acid as sold in the shops is
far from reliable, containing one or more other fatty
acids, such as stearic acid. To make the pureacid, 2
“ounces of pure soap (almond oil is the best, but Castile
will answer) are dissolved in 20 ounces of boiling water.
One ounce of sulphuric acid, previously diluted with 2
ounces waterand allowed to cool, is added. The fatty
acids rise to the surface in an oily layer. The water is
siphoned off, and they are washed three times with boil-
ing water. The mass is allowed to cool, and is removed
from the surface of the water, where it floats. It is
weighed, mixed with 14 its weight of litharge, and heated
(212° to 225° Fah.) until complete combination is effected.
This may be known by the cessation of any evolution of
bubbles from the mass. The resulting lead plaster is
allowed to stand mixed with 10 to 15 times its weight of
ether in a tightly corked bottle, until completely disinte-
grated. Then it is filtered, and to the filtrate hydrochloric
acid is added as long as any lead is precipitated. The
ethereal solution is poured off, and the etherrecovered by
distillation, leaving pure oleic acid. Two fl. drm. of the
acid is added to somewhat less than 1 pint of boiling
water, and solution of caustic soda very carefully added,
drop by drop, until complete solution of the acid is
effected, very carefully avoiding an excess of soda, and
after cooling, water is added to make it measure 1 pint.
A standard soap solution is thus obtained. To this add
14 its bulk of the best glycerine (Scheering & Glatz’s, or
Price’s). Shake long and well, and the mixture is ready
for use. For additional bubble mixtures and interesting
experiments on soap bubbles, see SCIENTIFIC AMERICAN
SUPPLEMENT, Nos. 160, 495, 563, 579, 654.

(6825) W. K. W. writes: 1. The saving
of copper is very greatin three-wire system of electric
lighting, but I notice it is rarely, if ever, used in insulated
plants. Canyou tell me the reason forthis ? A. There is
no reason why this system should not be used by author-
ized parties. Thereis an economy in copper for lamps
of specified voltage, but not for a given maximum
voltage in the system. 2. Are 220 volt lamps used in this
system or 110 ? A. About 110 volts is the rule in this
country. 8. Howcan arc lamps be run on incandescent
circuit? A. By using a resistance coil in circuit with
each lamp. See our SUPPLEMENT, No. 955. 4. Do you
think that a good knowledge of steam engineering can
be got from a school of correspondence ? A. A good
theoretical knowledge, which would make the practical
part very much easier to obtain—for it is necessary to
have practical experience.

(6826) J. L. O. writes: 1. T have access
to a 10 light dynamo, the current of which can be passed
through the body without being felt, unless the machine
is out of order. A. The dynamo is so well constructed
that it gives but little extra current, owing to the ab-
senceof sudden changes in EM.F. A steady voltage
has little effect on the body. 2. Please explain the prin-
ciples of an alternating current dynamo or motor. Is it
stronger than direct, and, if so, why ? A. Our SUPPLE-
MENT and back numbers of the SCIENTIFIC AMERICAN
explain alternating current dynamos and motors. They
are neither stronger nor weaker than direct current. You
will find Leyden jars described in any work on physics.

6827) G. S. asks: What is the cheap-
est (and the longest life) battery or batteries foroperating
motorf641 ; Can No. 20 on the armature and No. 18 on
the fields be used for,the same? Can you give me some in-
formation regarding electric motors actuated by alternat-
ing currents ? Can a motor (small one) be driven from the
secondary of an induction coil—a very powerful one ? If
80, how and why ? A. The secondary or storage battery
is the best for driving motors. A bichromate battery,
such as described in our SUPPLEMENT, No. 792, can be
used. Many secondary batteries are described in our Sup-
PLEMENT, Nos. 641 and 838 and others. For information
about alternating current motors we refer you to our
SUPPLEMENT, Nos. 601, 653, 692, 717, 763, 822, 944, and
1025. The numbers of wire specified can be used on the
motor. The secondary of an induction coil cannot be
used, except experimentally, to drive a motor. A special
motor should be used, and it would give very slight
power.

(6828) W. C. Van N. asks: 1. What is
the law for determining thesize of wire to be used in
induction coils ? A. The primaryis made large enough
to take the current it is proposed to use. There is no
other fixed rule. 2. Is the voltage of a secondary coil in
an induction coil increased by using finer wire, if the
length remains the same ? A. No; the voltage depends

on the ratio between the tarns in primary and secondary.
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3. Please give title of a work, other than Hopkinsand
Dyer, on construction and law of currents of induction '
coils. A. We can supply * Induction Coils and Coil |
Making,” by Allsop, price $1.25, and ** Induction Coils,
a Manual for Coil Makers,” by Bonney, price $1, mailed.

(6829) M. H. saye: I am making an in-
duction coil from SUPPLEMENT, No. 160. How much
more wire would be used if I used No. 26, instead of No.
36, on the secondary coil ? A. Use enough to get the
same number of turns.

—

Business and FPersonal.

Car coupling, G. H. Paca
r door case and cleat, J \V Jordan. 651,213
Car fender, J. P. Geraghty 561,
Car fender, Hammond 557,201
ender, P. Jones.. 657,206
Car fender, P, McMenamin. 657,145
Car fend ru'. adberg & Hum .. 557,316
Car fender, S. A. Politsky......... . 557,226
Car fender, street, J. H acDonal . bo7,336
Car fender, street, W. 8pencer. .. 057,161
Car heater. electric, J, G, Noyes. .. b91,
Car safoty fonder & H. Moila 557,334

Car wheel brake shoe and dre

857,517

The charge for Insertion under this head is One Dollar a line
,for eacn insertion : about eight words to a iine. Adver-
t8 must be 1 d at pudli office as eariy as
Thursday morning to appearin the foillowing week’s issue,

Marine Iron Works.
*[C. 8.” metal polish. Indianapolis. Samples free.
Mariner & Hoskins, Assayers, 81 Clark 8t., Chicago.
'W.Hoskins & Co., Assay Furnaces, 81 Clark St.,Chicago.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
For bridge erecting engines. J.8. Mundy, Newark, N.J.

Partner for good working Bridge Guard. Address
P. 0. Box 208, New Buffalo, Mich.

Try us for manufacturing your wire or sheet metal
specialties. The Enterprise Mfg. Co., Akron, Obio.

Screw machines, milling macnines, and drill presses.
‘['he Garvin Mach. Co.. T.aight and Canal Sts.. New York.

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circulars and Band Saws |
free to any address.

Chicago. Catalogue free.

For Sale—European patents. Article paying immense
profit. Will duplicate machinery for foreign manufac-
turing. E. F. Knight, 701 Pontiac Building, Chicago.

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

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.8. & G. F. Simpson, 26t0 36 Rodney St., Brooklyn, N. Y.

Engineers —Go into the profitable business of Concrete
Construction, Ransome’s system. Easily;learned. Lib-
eral terms for exclusive rights. Ransome & Smith Co.
622 Boylston Bldg., Chicago.

Wanted.—Copies to complete flles of the following Re-
volutionary ines' M ‘husetts M 1) New
York Magazine, Royal American Magazine, Columbia
Magazine. State price, and whether perfect or not.
Address M. A. C.,, Box 773, New York.

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

———

T0O INVENTORS.

An experience of nearly fifty years, and the preparation
of more than one bundred thousand applications for pa-
tencs at bome and abroad, enable us to understand tbe
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent 1aws of the United States and all
foreign countries may be bad onapplication,and persons
contemplating the securing of patents, eitber at home or
abroad. are invited 1o write to this office for prices,
which are low, in accordance with the times and our ex-
tenslve facllmes for conducting the business. Address
MUNN & CO., office SCIKNTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

Wor which Letters Patent of the
United States were Granted

March 31, 1896,
AND EACH BEARING THAT DATE.

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

Abrading and fitting work, machine for, L.
Wenchel.........cioiieviiiiniiine ceeiiinnnnas 7,462
c. W. Ma, ,410
Advemslna devlce, Joski & Hal ... 851,398
Air brake, G. 8. Lee............... 557,511 to 557.515
Air brake, H. H. Westinghouse. ... 507,464
Air current regulator J. C. Randall.. 551,428

Ammonia from waste sugar lyes, obtalnlng. L. i
Sternberg. .

Bag fastener, L. A. Walker........
Bag fastening machine, M. G. Gill..
Baking, etc., rotary stand for, E. Sha
Barber’s chair, G. W.Arc
Bath tub, R.

Battery. See Galvanlc battery.

Bearing, shaft, M. J efferson et al.. [T 567,510
Bedclothes clamf Utte 7.
Bell, bicycle, A. Rockwell.. 557,281
Bicycle, F. Jensen. ......cc.o.cuveuuiininnane ,180
Bicycle connecting device, M. C. Geldowsk 557,309
Bicycle diﬂ'erentlal gear, Stolz & Eshelman .. 557,242
Bicycle lock. 3. H. Patterson................ .. 557,223
Bicycle rack, G. D. Youna. ..... .. 851,470
Bicycle saddle, B. S. Seaman ....... 567.238
icycle screen. lady’s, T. R Cherry 557,488
Bicycle support, G. W. Cross.............. 557,191

Bicycle wheel and cbain guard, C. E. Had.
Bicycle wheel rims, manufacture of,

Smith .
Blast furna
Block. See Spelllng blocl
Boat detaching apparatus, F. Blanding.
Boiler.  See Domestic bolier. Locomotiv:

Steam boiler.

54

. B
Boiler furnace, locomotlve. J. Milton,
Bolt. See Anchor bolt.
Bone black, kiln for renvifvlng. B. Eba... ........
Bottle, Sterry & M: ur % L. .
Bottle, mucilage, D.
Bottle’ necks, thread tormmpz tool for, J. Taylor..
Box. See Kare box. Folding partition box. Mu-

567,
557,451

Crecehus
Chair. See Barber’s chair.
Chair. Linn & Gohlke................
Cbair runner, rockxn , W. Wern
Chart, educational. S L. Blalsdel
Check rower, M. C. Nixon...........
Chopper. See Stalk and weed chopper.

. 567,190

Cigar lighter. J. Frye........ccccoieiiiiaminnniecenens 861,315

Clamp. See Bedclothes clamp. Tire clamp,

Clay disintegrator and stone separator, B. E.
Bechtel 557,472

Clock dial, geographical, D. W. Thompson..
(,Ioset howls. devl:ce for repairing spuds of sani-

Coal rock etc devnce for spllttlngorbreakmg
down, W. A l y

Coal screen,F H. S

Collar, necktie and stud fastener, M cDermott &
McNulty. 557,141
Color mill, J Schmidt. 557,150

Commutat.or for high voltage dynamos, Oebr-

(‘ooklng utensil, G. W. Cro
Corn or bumon
Corset, T. 8. Gilbert...................
Corset, Wemgarten & Grotta.
Coupllmz. See Car courhnx Hose coupllng.
Pipe coupling. Thill coupling.
Culinary appliance, B. Mozer........... . ... 551.313
Culinary vessel, E. A,
Cultivator, H. M. B
Cultivator, H. Wiard......
Curtain fixture, J. Bodenstab.
Curtain pole, M. Lansiog......
Cutter. See Glass cutter.
Cutting machine, C. S]%yb ojd

Cycle pedal, O. Pih . 557,
Cylinders, means for balanc

ing, H. Westinghouse. 551,
Dental plumxer. electrical, P. 557,159
Dental tool, A.'J. Brown.. 551,
Deodorizing petroleum a

. Tempe: 567,201

Dish washer, M 557,112
Domestic boller. H. E. Gra it
Door, J. W. Rapp............... 507,148
Doubletres, spring. E. L. Lidke. . T,
Downdraught furnace, J. O'Brien’. . 557,419
Dredging aﬁparatus. ood & Perry.... ... [0 557,
Drill. See Breast drill.
Drum, beat radiating, J. P. Lynott................. 557,211

nott

Dus‘t .collecting machine, H. J. Livergood (re-
Dye, bla.ck trisazo. J, Schmid.
Dye, blue, J. Schmid............
Dye, blue-black disazo, J Schmid
Dye. polyazo black, J. mid
Dyelng and shrlnklnn. art of and apparatus for

electric, G. D. Burton...........coceoeuuie n,
Dyefl;na. art of and apparatus for electro, G. D.
Dyeing, electric G. D. Burton.
Dynamometer, G. win
Eaves Lroughs, apparatus for forming,

om.

Electrlc currents, distribution of, I. Kitsee.

. 537,326

Electric cut out, Davis & Torrance. ......... 551,157
Klectric meter. C. P. Steinmeta....... 567,164
Electric motors. regulating, J. Burke. 567.185
Electric switch, C. G. Perkins 7,224
Electrical dlstributlon.multlple series system of, .09
Electrlcal enei-'é}'. ‘means for transmitting, T. W. 1'422
Elootrical ngmiiié' apparatus, R. A. Schoenberg 557,434
Elevmn’é' ‘and"transterring ~apparatus, B F.
..................... s taseesene. BGT.345

Elevator door attachment F. E. Herdman
Elevator gate,Olds & De Vore.............
Elevator safety device, A. C. Ellithorp . .
Emery blocks, manufacturing, J. J. F

Engine, See (3as engine. Rotary engme. Steam

engire. Traction engine. taek See Bicycle rack. Piano music rack.
Engine or motor, J. F. Duryea. 557,496 iator, A. Eichhorn..
Engine startlnu :ﬁ)pamtus J. 551, tal bond and electrical
Envelope, T dl ey. 5617, Rail bond or connection, F. A. Turner.
Eucalyptol, obta.lnlmz. L. 557431 | Railway and tramway wheel
Exercising a j)pa.ratus A. A. Whitel 557,176 Donald.............
Eyeglasses, J. E. Boyle. 7,323 | Railway, cable, Wood
Fan motor, R. H. Hassler. 7,384 | Railway, electric, P. B. Delan
fare box, C. T. Lamoureux i Railway metals, device for lifting, A. Von Ole-
Faucet for beer or other casks, Kelley & Seeton.. 557,39 KI@VICZ.er v ieiiiiiieeiiieieiennnniione canneeannnes 567,146
Faucet, slow closing, W. A. Turn 857,292 | Railway swltch L. A Osborne. . 557,338
eed trough, W. 8. Witten........ . 567,466 | Raisin seeder. G. A. Alger.... .. 551,321
feed water heater. C.W. Eccleston .. 557,260 ange protecting pocket, §.C. Noble...... .. 957,337
fence, Moore & Vaniman...... . 557,214 | Reaping and binding machine, J. 8. Davis . 557,193
fence, E. Roth.............. . 567, Reciprocator, L. B, McDonald....................:. 557,415
Fence post, R. B. Robbins . 591, Register. See Cash register. Typewriter word
fence post, W. J. Sleep.. . 557443 register.
ence, wire, J. Combs............ 557.490 Regulatlng treatment of substances chrono-
fence wire stretcher, W. W. Norman .. 418 metricall g etc., device for, W. E. Curtis....... 557,192
fender. See Car fender. Car safety fender. Regulator. See All‘ cnrrent regulator.
tilter, E. M. Knight. .. 557, Rheostat, H. E. H 561,
‘llter. B. A. Wilder.. . 851,177 | Ribbon retainer, F E Denzel .. 557,115
Filter, water, Z, Fenno......... . h5T, totary engine, G. E Boom . 557,476
firearm, automatic maﬁazlne. A. Burgess 557359 | Sad iron, F. J. Pribyl....... .. 551,221
irearm, magazine, A. Burgess...... ,:-158. 557,360 | Sad iron'and friller, combined, R. A. Boyd. . BoTATT
Fire extinguisher, H. Mar . 557411 | Safety pin, W. H. Stimson..... .. o134
Pire lighter, autumatlc. D. R. Courvolsler . B57.25 ash cord guide, F. S. Clarkson... . 557,489
N replace furnace and ventila S. ogers 557,231 | Sash fastener, storm, A. A. Loetscher... .. 557,408
grulu floor and ceiling, lalgh & Wright.. 667,100 | Sash holdnng apfa.ra.tus. window, W. Hali .. 997,
W light apparatus, electric. R. Lawrence. 561,403 | Sawmill, uglish . 557,391
Foldlnx partition box, W. Ferguson 557,371 | Saw tooth R. Motznik. . 557.414
Fouantain, Gilmore & bnnla .......... . 567,263 awln{z machlne' veneer, J. Anthon . 7.1
Frying J)an. Hodges & Robbins. . 557,126 | Scaffold. builder’s, J. E. Ennis,
Euner carrlage or car, R. A. McCaule . 557,335 | Scraper, wheeled, B.
Furnace. e Blast rnace, Boi]er ‘furnace. Screen. See Coal screen.
Duwndraft furnace. Fireplace furnace. eat. See Spring seat.
Furnace, C. E. WymMaN... .. ..c.cccverenneesanccanncs 557,469 | Separator. See Oil and steam separator. Ore

Furlli.}eds pe‘l‘ts. machine for plucklnn hair from, S.
Fnse for shells, time. H. Tolley...
e. See Micrometer gage.

a vanic battery, E. 8. Boynton .......
Game apparatus, H. R. Hinekley..
Gas burner, R. P. Lotz..
Gas engine, Daly & Cors
Gas generator, F. Thuma:

..507,355,

BT.I71

Gate. See Elevator gate,
Gate, Couper & Colvel 557,491
ate, . H. R. B 567, 305

Gate operating mechas
Generator. See Gas xenerator
Glass blowing a;}paratus.
Glass cutter, A. D. Goodell
Glassvivgre, machine for

Steam generat
. Altenbaugh.

Grading and ditchin

g machine, C. F. Hlnman
Grain binder hntt adj

uster. J. F. Steward..

sic box. Packing and display box. Grinding stone, H D Blumenfeld 557,
Box, J. D. Battin. 557,101 | Gun carriage,J. B. G . 5574
Box, C. A. Grant.. . 857,120 | Harness, 3. M. Schlndel 557,432
Box, A. J. Welande 557,461 | Harp, T. H. Rotb et al.. . 557,509
Box corners machlne for attaching stays to, M. Hat fastoner, K. LIeDIeiCh.. .. con vvoerrr vovreer 557,406

D KDOWIEOM 1. eeevvvneesisisresinnniensnnnesnss 557,401 ' Heater. See Car heater. Feed water heate.t.

Box covers, machlne for making, Loyens & Paul- Heating and solderin machlne 0. 8. Fellows..... 557,866
............................................... 867,516 | Heating apparatus, N. E. 7,528
'racket. See Metal hracket. Shelf bracket. Heatlne apparatus, hot water E E. Clark. 557,189
rake. See Air brak Heating apparatus, steam, E. A. Field.... 867.530
rake lever bottom har, C. Hackney............... 557,122 | Hinge, R, Black............cccevnnnnee. 567,473
Breast drill, A. D. & H. E. Goodell.................. 657,328 | Hoof spreader. J. Trenkle... 557,455
rldaes. abutment guard mechanism for, R. P. Horns of beeves, guard for, J. L. Straw............ 557,170
.............................................. 557,106 | Horse detacher and brake, combined, J. Fried-
Broller. meat, G. W. Aldrich.. .. ... 557,096 ADACT. ¢ o vere eiriineeteiaieeee seineeeanas 557,313
Broom back holder, A. Lowpe hwait .. 557,303 Horseshoe. elastic tread, A. Loeffle] 667,
Broom or brush, W. J. B . 557,104 | Hose coupling, Outhouse & Bohleu.. 551,423
Buckle, C, A. Conger. 557,253 ' Hydrocarbon burner, R. A. Poitrimol.............. 867.226
Burner. See Gas burner. Hydrocarbon burner. Indicator. See Office lndlcator-.

Stove burner. Inkstand, J. 8. Parmenter..........cccceevvieiinnnnn. 567,425

Butter presslnz and monldmg machine, C. A. Iron. See Sand iron.
L] 13 T3 e 557,505 ' Irrigation shovel. J. H. Gordon.........ccceeuun.... 557,380
Can. See Jacketed can. * Jack. See Wagon jack.
Can opener, F. Sharp.........o.co.iiiesiine vevnenns 567,158 Jacketed can, H. L. Gates..........ccovvuveieenn.es 7,308
Cans. key for opening sealed, O. S. Fellows ....... 7.367 Kni inﬁ machine needles, machine for groovlng.
Cans, key for opening sheet metal 0. 8. F‘ellows 557,368 W £ 12 £ ¥ o 557.169
557.369 Knitting machines, automatlc yarn changing at-
Car coupling, J. E. Cady, Jr.. 857.525 tacbment for, W. H. BtEWATt......... «......... 557,168
Car coupling, C. . 557 502 Laclng studs or slmxla.r articles, coverlmz. F.
Car coupling, J. 557.526
Car co J. 557,210

Lamp, J. Kirby, Jr
Lamp carbon holder arc, C. A. Pfluger.
Lamp, electric arc, L RABY.....eeeetiiiiaiiiinst
Jamp shade. incandescent ele ctric, 8. O. Ricbard-
Jamp suznal A. H. Handlan
.Antern bicycle, W. L. Keen
t, H. G. Locke................
Jeather folding machine, G. Po!

Lifter. See Platellt’ter.

Liquid bolder, W. H. Bender............. 557,362

Lock. See Blcycle lock.

LLocomotive boiler, W. B. Warren.. 557,459

L,oom pattern mechanism, Wicks & 557,295

“oom shuttle changing meéchanism. E. H. 7,019

Mail rece\ver and deliverer for cars, Andriot& w523

Mand ol in plck hold 557,293
nicure table, A. Rc b 557.234

Match safe, F. H. Romans et 8l 651,233
atbhematical instrument, A. Lietz . 557,
Mechanical movement G. M. Eckels. 557,116

Metal bracket. C. A. Cotter .. 567,

Meter. See Electric meter. Photographic ex-
posure meter.

Micrometer gage, F. Spalding......... eees 557,445

Milking machine teat cup, A. Shiel .. 557,241

Mill. See Colormill. _Ore crushmg mill.

Mine trap door.J. O. Brien 557.481

ning machine, E. 8.
ning machine, C. O. Pa.l
tten, driving, D. C. Cl
Mould. See Pipe covenng mouid.
Motion, mechanism for imparting and reversing,

S. BUrmAN. .....cciiiiiiiiiiiieneieiennannas «... 557,486
Motor. See Fan motor.
Mower. A. Pfund
Music box, A. Ver
Musical lnstmments brace for! necks of, Kelly &

Moor . 857,217
Nut lock. §. 0. Richards . 557230
Oar, bow facing and self featherlng. S. A. Tenney 551, 318
Office indicator, J. A. DAY................ . 5511

Oil and steam separator. . Cochrane.
Oil, refining cotton seed, F. B. Aspinall.
Ollswprocels of and apparatus for oxidizing, F.

(reseparator, ma}gnetlc.
Oven, baking. G. bner......
Package, sealed, O. S. Fellows..
Package, device for opening sealed,
Packng and displa box E l) Severance
Packing, glston TO! H.

Padlock,

E'

Padlock, permutatlon. T. D. Scrugg:!
Pan. See Frying pan.

Panoramic display mechanism, A.C. A
Pants guard, bicycle. A. A. Bllllngsley
Peaper cutting macbine, M. D. Knowlto!
Paper folding machine, O. H. Marston
Paper marbling machine. A. H. Schne!
Peeler, veretable, G. J. Capewell
Peeler, vegetable, O. C. Merrill.
Pelt s, machine for refining, P.
Pen, fountain, H. Frischknecht
Pen, fountain, G.
Pencil sharpener and point gua
Perforatin% pinking, and punching machine, W.

Photograp‘hlc child’s support, (, La Prease.
Photographic exposure meter, G. F. ngynne
Photonzraphlc printing apparatus, . Frlese-
GTEEDE...eevvn isvertinaerisneeeesseesneenns
Piano action, upright, J. W. Fischer.
Piailo attacbment, mouse proof, G. P ‘Bent
Piano hammer, H. B. K. osen nfeld
Piano music rack, C. R. Blias.........
Pianos, constructlon of E. N Ogden
Pn. See Safety
Pin pointing mac lne. G H. Kephart..............
Pipe coupling, R. Wiga,

Pipe covering mould, G Armstrong
Pipe, draw bench for manufacturlng,

Plaiting machine. C. C. EmMmONS..........cccvvuenn. 57,500
Planing apparatus, G. A. Ensign............c.co.uu...
Planter and transplanter, com blned potato, A.M.

TYBOI ¢ e v eveeiinnnneeesceisan eocecionnnnnacecen 557,483
Planter, check row curn, R. R. Spear. 557,160
Planter, seed, J. A, Mengel et al..... 557,136
plate lifter, W. J. Cranford..... ......... 7.
Plow barrow attachment, P. B. Hayden........... 557,269

Post. See I'ence post.
Power transmitting device, E. A. Sperry
Press. See Printing press.
Pri nting machine, W. Scott...............coeveeaen.
Printing press. M. L. W. Hallenbeck
Pulg machine for forming bodies from, Fairbanks
Parker.......
Pump, ¥ Pearn. . i
al
. W. Hail

Pump, centrifu
Pump, rotary,
Punching and recordmz device, ticket, D. McGill 557, 142
’unézhlnghand shearing machine, stea; A.
ertsc!

Pupilometer a

separator. Steam feparator.

Sewing machine spinning attachment, B. C%mgr 567,110

Sewlng machine tuck marking attachment.

ma
Shelf bracket. L Corscaden
Shelf, roller book, Jewell & Y:
Shingle sawing machine, J. B. Walk
Ships and for raising sunken vessels,
paratus for preventing slnklng of, F
Shoe clasp locker, W. L. J
Shoe fastening. W. L. Jndson
Shovel. See Irrigation shov
Sifter, ash, 8. C. Davis...
Signal setting device,
Signaling apparatus. Oleson & Morr
Skirt, bicycle, J. H. Deutschman.
, band, F. E. Southard.....
Sliver formln
nap switch,

=

Switch, W. G. Lewi.................
‘lwnchhoard sllmal i.H. Farobam.
Tbar,J. W. R&DD....o.voiiiiiiivinieraeeanrsesenens
ﬂblet.’] See Manicure table. Surgical knockdown
e.

Telephone line apparatus, C. E. Scribner.. . .557,153, 657 154
T )lephone switch and support, E. C. Paramore 557
Thermostat, W. 8. Jobnson......
Thill coupling, A. J. Mc Arthur, 557, 314
Thrashing and clover hulling

chine, J. Greensiads 567,266
Tile, J. J. Merrill. 557 137
Tire, bicycle, P. 557,151
Tire clamp, vebicle, 567,138
Tire, pneumatic, C. S. Scott. 557,441
Tire, punctureless pneumatl 557,631
Tires and covers for same, mould for.m

pneumatic. J. L3 T T 7,128
Tires; probe formsertlng patches in pneumatic. " 51,218

Mres, woven £abric for wheel J. Lyall. 1t

‘onas, skelp, P. Boyd..
[raction engine, H. C. Hic
'rap for ice boxes, etc., Stockstrom & Curran.
'rolley, electric railway, H. A. Seymoult.......
rollegpoles port, N. H. DaViB...cevenrsrernnnne
rrough. See Feed trough.

L'y pew riter word register 0 Blandln. cecssseden
[ype w riting m achine, G. B. 8 3
Type writing machine attachment. ‘N. W. Bart-

well
Typoaraph F E. Bright
pograph R. Rogers. .
alve, engl'neer's brake. G. Westlnzhouse, Jr
Valve ]llz(ear. oscillating engine, Rarick, Jr., &

ISR

Walker.... .. Cerereseeiiseenes 547,
Valve, vent, Meyrick & Wiison, .
Valve. water pipe air, A. H. Schierholz.. 567,343
Vaults or safes, removable sill for, K. S. Holmes.. 557,383
Vehicle guldlng device, J. G. Alexander........... 7.471
Velocipede, B TickB.....coovviieiennnn.s. ,387, 567,388

Vending machine, coin controlled, W. A, Ferree. . 557,306
Vending of newspaners. slot machine for auto-

matic, J. A. Rule..... 7,235
Vise, W.Thompson.. .. .. 557.453
Vise, W.& W. A. Thompson 557,452
szon bed hoist, T. H. Tabo 567,450
Wagon jack, B. B. Stevenson 561.167
w zin, machlne. . Woodmal 7,
Was_bbard, D. R. Canny. 557,187
Washboard H J. Gilbe 551,1

Washer. See Dish washer

w aghl

or.
Watch movement box. ‘ H. Smith 557.444
Waterbandage, W. H. Welch.. 557,244
Weatherstrip, A. Thorn........ 657,319
Weighing apparatus, proportiorn 567.140
Welfhmg machine, M. Schloz et al 557,23
Well augers, boringrod for, H.C. & 567,482
‘Well cleaner, T. C. Davison. 557,113

Wheel. See Bicycle wheel.

‘Wheel rims, manufa.cture of, J.
Window, E
Window tastener, J.
Wood. process of and app

oward..

Woodweorki
Wrench, H.

. Martin........... vene

TRAI)E MA RKS.

now and ice meltlng ap%aratus.
oda water apg‘arat .us, C.

35
F. Springfels
3pectacles, S .

peed measure, L. Starrett

peed measure, &ght & Terry
Spelling block Fo ster.......
Spinning macbine. J. Burnham

Spool holder, C. W. Leach.......
Spring seat, tilting. C F. Davy..
Square, combination, C. Cbretien..
talk and weed chopper. J. M. Flower.
Stamp canceler, E. W. Milhado......
tay, dress fastening, R. W. Cash.
Steamboiler, J. J. Butcher......
team boiler, E. B. Parkburst..
team engine, compound, C. J. Mellin
Steam generator, H, Seiffert
team separator, E. E. Gold.
Steam separator,J. W. Parke;
separator attachm ent
eam shovel or excavator, J. B
ill,J.0.Bentley............cceeiinnnes
tone breaker, R. McCully.........
tove burner, gas, Nyberg & Skoog
treel sweeper, McGuire & Perry
treet sweeper, F. C. Williams. .
triping tool. ornamental, K. G
sSurgical knockdown table, A’ H
Swath turning machine, G.
Switch. See Automatic switch. Electric switch.
Railéw:y switch. Snap switch. Telephone
switch,

Cochran e.
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Tiie, skylight,
Toy. Kerr ........

rr
Undershlrt J. M. He man
Vehicle seat, W. A.

........................................ ,047
Baklnz powder, Marshall-Kennedy Mllllng Com- 030

PADY.. cuesenneeessnransesosneeresassssssonsroonssenn
Beer, laxer, John 'F. Wiessner & Son’s Brewing

Company of Baltimore City ,068
Bicycles, Grand Rapids Cycle Company 28,051
Bicycles, Marion Cycle COmpany......cceeeeeeeeeees 052
Boots and shoes. J. Foster (‘ompan ...... 28,056, 28,057
Brusbes, tooth, nail, hair, mustache, artlsts’

clothes and bath, R. v. Briesen ,059
Cavned pineapple, J. S. Johnson Company.. X
Chemical preparation for removing scale.

boilers and for neutralizing scale Bproduclnu

subst ances in feed water for same .045
Cigarettes and smokmz tobacco, S. Schinasl 28,033
Cough drops, C. E. Eberhardt.............. 28.061
Flour, wheat and self raising, Russell & Bi 28,031
Hair Preserver and restorer, Miller & Johnson. ,062
Ink ithographic, Fuchs & Lang Manufacturi

.................. 28,026

28,028

Matches. Deiacamp & Compa 28,060

Meats, sugar cured, J. Vogel & Son .032
Medicinal preparation for coughs, colds, and other
affectious of tbe lungs and respiratory organs,

W.T.0Owbridge......cccouviinivniiennnnnienenn., X
Medicine, extracts and oils, certain named, A. H

Gottschall........oooiiiiiiiiiis tiieaiiiiinae . 28,048
0i), illuminatine, Scofleld, Shurmer & Teagle.. 044
Paper, paper boxes, and paper bags, wrappmg,

Miller, Tompkins & Company 027
Razors C. F. Butcher.............coovveienenen., ,050
Remedies for headache, catarrh, croup. colds, and

similar affections, Coraline Company............ 066
Remedies for headache, dyspepsia, rheumatism,

and diseases of the blood, throat and lungs, J 08
Remedies for headache. neuralgia and insomnia, 064

@ITIOW ...0evinnresnsennseennnnes connne X
Remed’v1 for kldney diseases, A. D. Dimmick....... 28,063
Rods, sheets, wire, plates. ingots and castings made

from metallic alloys, Ansonia Brass and Cop-

Per CoMmPANY....oovevviieiieiieenens ceerinenaaaaes 28
Soap, balm and toilet, C. Preis........ .. 28,64
Soap. toilet and laundry, F. G. Burke ,040, 28,041
Steamers, face, C. A. Butler.............c.covuunnnnnn 28,043
:tencll dles for cutting and stamping, M. Mec- 20,049
Stoves. heatlnz. Gem City Manufacturing (‘om-

PADY e teueinirenseansessessesssssssnsessasion. conss
Stoves. ranozes and their parts and attachments,

Phillips & Olark Stove Company... ............ I
Velveteens and corduroys, A. Openhym....... .. X
Water closets, L. M. Rumsey Manufacturing Com- 55
Whll)sky. Freiberg & Workum........ 28,036
Whlsky. Mellwood Distillery Compa. ,038
Whisky, C. P. Moorman & Company 28.035
Whi sky. ']‘. Train & Company 28,039
Wine, claret, J. M. Vergnole. 28,034

DESIGNS.

Badge, A. Harrison .. 25,304
Badge, J. A. Wllllama .« 25,305
Bicycle fork crown, A. Bacl . 25,335
Bicycle saddl A& M H. E!ulbert 2,338
Button, Llay brook.. 25.306
Can, oil, T8 Chaar ook 25323
Cane fabrlc B. Morris. , 26,341
Carpet, F. M, Parker...... - 25,345
Casket handle ear. F‘ ClefT. . 25.307
Cereal cu D. Perky. . .. 25,318
Chaplet. Hohlxeld . 20,303
Cigar boxes. ornamental prlnt for, N. Witsch...... 25.302
Clock front, W. C. Dre: .. 25,313
Counter, dlsplaf 8. J Sherer .. 25,328
Curling iron holder, W. A. Dobson .. 25,316
Curtain, lace. H. Horsefleid. . .. 2,34
Diaper, W. Green.......... . 25,343
Dynamo case, C. E. Woods.. 25,329
Fence pattern, wire, A. L. 25,333

s 20,
Game board, L. Schulz 25311
Game board, E. P. Slocomh 25,312
ndex and card holder, F. A. .. 25317
.ettle water, A. R. Pritchard 25,324
H. Taylor 26,309
(itchen oabingt, O. 25,326
{nife, table, C. Snow,. 25,320
Mantél and hall rack, 25,322
Mirror frame, A. Wanner, Jr 25,314
Nail set, H. H. Neff....... 25,308
Panel, celllng or wall, 25,330
Paving block, J. Schwechle 25,334
i pedal shaft, C. H. Metz. 25,336
Pencil case body or back, 23,315
Reflector for annular burners, 25,321
Scale frame, E. N. Gilflllan............... 26.321
S8poon holder, J. Young..... 2,319
Stove door or anel L. Kahn 25.325
ark. . 25,331
25,310
25,242

ayers. . .. 25,339

A printed copy of the SI])EC)ﬂcat'lOn and drawing of
any patent in the fore%oing ist, or any patent in print
Issued since 1863, will be furnished from this office for
25 cents. In orderlng please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway New York.

Canadian patenrs may now be obtained by tne in-
ventors for any of the inventions named in the fure-
folng list, provided they are simple, at a cost of $40 each,

f complicated the cost will be a little more. For full
instructions address Munn & Co., Broadway, New
York. Other foreign patents may also be obtained.
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Wovertisements.

ORDINARY RATES.

Inside Page. ench insertion = = 73 cents a line
Back Page. each insertion = « = = $§1.00 a line

I For some classes of Advertisements, Special and
{gher rates are required.

The above are charges per agate line—about eight
words per line. ‘I'his notice shows the width of the nue.
and is sev in agate type. %Wngcravings may head adver-
tisements at the same rate per agate line, bv measure-
meny, a8 the letter press. Advertisements must ve
received at Pubplication Office as earlv as Thursday
morning 10 appear in the roiiowing week’s issue.

Foot Power

_ Staf * Sc;evtv cut:-ing
Lathes c..:

Cross Feed

9 and 12 inch Swing.

New Designs. Novel Features.
Send for B

SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

‘SHAPERS,PLANERS .DRILLS,
MACHINE SHOP OUTFITS. TOOLS
AND SUPPLIES. CATALOGUE F

SEBASTIAN LATHF. CO. 120 CULVERT ST. CINCINNATI 0

L WER & FOOTI

Simple in construction. easily
applied. Saves TIME to manufac-
turers, TROUBLE to operator, and
WEAR to belts. In ordering give
width of belt.

Wor Belts 1 to 2)1 incheswide, $3.50
24 to “ “ 450

l."se'ndfor catalogue of machinists’ tools
CHANDLER & FARQUHAR,
38 Federal St., BOSTON, MASS.

THE CURTIS
Steam & Grease SEPARATOR

TLL separate water from steam, and

T 80 Eizﬂtlalct tbepwater that it cannot get back
into the current.

IT WILL separate grease and sediment
from exhaust steam. The grease may be
drawn off at intervals, and the sediment
removed. (I Send for Circular S. E.

D’ESTE & SEELEY CO.

29-33 Haverhill Street, Bostou.

1f you want the best Lathe and Drill

WESTCOTT'S.
A Strongest

Dural
g y ity, Cheap and Accurate,
Westcott Clmrk Co.. Oneida, N. Y.. U, S, A,
ish, French, S h

Ask_for catalogue in E

IRST PRIZE AT

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
ger, kile, Knife and Chisel Han-
dles, Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,
Table and Chair Legs and other
- trregular work.

Z Patented. & Sendfor Gircular A.
The Ober Lathe Co., Chagrin Falls, 0., U.S.A.

THE BIllINGS WIRE GIITTER

g rged from
S C?leté 'i'l‘ool Steel.
ix ng Edges.
Adjnstableg Gauge.
Workmunshi

e Best.

e ——— Length 10 lnches.
& Send for circular “W.C.”

THE BILLINGS & SPENCER CO.,

Drawer 3. HARTFORD, CONN.
CROOKES TUBES AND ROENTGEN’S

Photograohy.—The new photography as performed b{
the use of Crookes tubes as a source of excitation. All
about r‘rookes tubes. SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 181, 189, 238, 243, 244, 792. 795,

905, 950, 1 0‘50. 1054, 108 1056, 1057, also
SCIENTIFIC AMERICAN, Nos. 74 ) and 14, vol. 1.
These profusely illustrated SUPPLEMENTB contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them, A mong them will
be tound Prof. Crookes’ early lectures, detailing very
fully the experiments which so excited the world, and
which are now nzuln exciting attention in connection
with Roentgen’s photography. Price 10 cents each.
'I'0_be 'had at this office and from all newsdealers.

or German.
COLUMBIAN EXPOSITION, 1883,

s

This be&ts Wind, Steam. or Horse
wer. We offer the
WEB\TER %wtunl horseﬁwer

for ‘3150, less 10% discount for eash.
Built on interchangeable plan. Bullt
of best material. ade in lots of 100,
therefore we can make the price. Box-
ed for shipment, weight pounds.
Made for Gas or Gasoline,

¥~ Write for Special Gatalogu,e.
WEBi’ltERpMFG. co.
1074 West 15th Street, CHICAGO

l!llodel Locomotives.

Complete Castings for Steam Working Model of the
“9 9 9 yy) Four cents. in 8 tamps, for Catalogue.

RGE H. OLNEY,
165 Berklmer Street Bnooxmm, N. Y.
Repair Bicycles for a Living.—Your boy’s hobby
nay be mechanica; if 80, get him tbe proper rools.
Bt ~go B
Here is a bicgzle re%g.ir outfit complete. Illus. cntm%m
of tools for stamp. Fred. Frasse C0., 21 Warren St Y.

VANDUZEN 5" PUMP

BEST IN TIIE Vlll
Pumps Any Kind of quu:d
Always in Order, never Clogs nor
freezes. Every anp Guaranteed.

0O SIZES,
200 to 12000 Gallons per Hour.
Cost 8'7 to 875 each. Address

THEE W. VANDUZEN CO.,

102 to 108 E. Second 8t., Cincinnati, 0.

ELASTIC ROTARY-BLOW
RIVETING MACHINE

For ' iveting together various articles of hard-
ware, blcycle chains, agricultural implements,

ents, and almost every class of work where
riveting is required.

8~ Write for Descriptions and Prices.
JOHN ADT & SON,
S00 State St., New Haven, Conn.

meehanlcs tools, sewing machine attach-

Scientific

American.
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How to Build

Those

[}

handcome

PusLisveo MonTHLY.

For sale at all news stands,
or address

MUNN & CO.,

SusscripTions $2.

a Home/‘

intending to build will find the very best practical sug-

gestions and examples of Modern Architecture in the handsomest
Architectural M

Hliahad

ine ever p

The Scientific American
Building Edition.”

Each number is illustrated with a Colored plate and numerous

engravings made direct from photographs of buildings,

together with interior views, toor plans, description, cost, location,
owners’ and architects’ names and addresses.
include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables, carriage houses, etc.

All who contemplate building, or improving homes or structures
of any kind, have in this handsome work an almost endless series of
the latest and best examples from which to make selections, thus saving time and money.

The illustrations

50 A Year.  SincLe Cories 25 Cents.

Publishers, 361 Broadway, New York

A NEW PIPE WRENCH

Grips Quickly and Firmly, GALVANIZED
as well as other Pipe, and will Not Crush
it. Won't lock on pipe. Does not
mar nut or highly polished

fitting. Other
All < features.
Dealers. o o
Send for Little Book, Free.

SAMUEL HALL’S SON, 229 West 10th St., New York.

ICE-HOUSE AND COLD ROOM.—BY
R.G. Hatfleld, With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 5%. Price 10 cents. To be had at this
office and from all newsdealers

ALCO VAPOR LAUNCH

Engine and Helm Controlled from Bow
Latest improved and only 12 to1 Motor
now ready for the market. 189 40 ft.
Launches. 2. 3, 5ard 7 horse power.

neer or Pilot required. Speed and Safety
0 Dangerous Naphtha or G asoline used.

No hcensed En
guaranteed. -
Marine Vapor Engine Co., Jersey City. No J.

|_ STAMPS &DIES ror©EVERY PURPOSE
MAREING C T H AN S ON,

S TOOLS
A SPECIALTY. 42&44¢C._:-|'°‘CR:GSOT'

SEND FOR CA TALOG UE

MESSRS. MUNN & Co, Solicitors
of Patents, have had nearly fifty
years' continuous experience. Any
one may quickly ascertain, free,
whether an invention &obnbly is
patentable by writing to Munn & Co.
Communications strictly confiden-
tial. A handbook of tents and
how to obtain them sen

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
This splendid weekly paper,
elegantly illustrated, has the larges
%reulationsot zlmy sclentil}c work,
& year. cimen copies free.
yAdd peM gl

New York 361 Broadwu-

CHEAP, smo'NG.
WATERPROOE.

Not aﬂected by gases.
No RUST nor RATTLE.
Outlasts Tin or Iron.
A durable substitute
for plaster on walls. Wnterproof sheathing of same ma-

erlali best and cheapest in the market. §#¥ Write for

ete.
sample 'l‘B E FAY MANILILA ROOFING CO.,
517-519 Point Street, Camden, N. J.

OLDS SAFETY
VAPOR ENGINES

FREE from cams,
gears, rockarms and
comphcat ions.
Greatest simplici-
ty, efficiency, and
dur&bﬂlty '"21% u%&- =
alogue by sending =
2-cent stamps.
P. F. OLDS & SON,
The Gasoline Engine Builders, Box 418. LANSING. MICH.

Quarter ofOentury 0ld.

SOmeihlr:f New In Photography

Send us a cabinet picture with
stal note, also 2-cent

Btn.mp or return mailing, and
we guarantee to return, within
gone week from date of_receipt,

Doz, Mininture Photos,
warranted to give perfect sat-
isfaction, and the picture you

§ sent. Be careful wrapping pic-
tures for mailing, also in send-
ing money, full name and nd-
dress. « d
Perry Street, 'l‘renmn, ﬁ

‘We want offers fmm

To MA"UFAGTURER M makers of Horse=

less nrnnzes and of small Ofl Engines from X4 to
4 b. p.; also for any new small muohinery. e

make a specialty of looklrx after rz(&)’velt.l

12 Rue Saint-Georzen, Paris, France.

The Bartley Dlrect Running Saw Mill

Most complete, compact,
and snbstantla‘l Portable
SawMillnowonthe
market. Can be set
up anywhere.

Cuts all kinds of
k lumber. Entirely
self-contained.

No lost_ power.
Hundreds in use

& Write for qumm Catalogue.
WM. BARTLEY & SONS, Mfrs., Bartley Station. N. J.

BRASS BAN

Instruments, Drums, Uniforms, Equip-
ments for Bands and Drum Corps. Low-
est prices ever quoted. Fine Catalog, 400
llustrations, mailed free: it gives Band
M usic & Instructions for Amateur Bands.

LYON & HEALY, 33-35 Adams 8t.. Ch.cago.

ERFORATED _\xy
g E []ESCKPHON \\i\§\

CHICAGO. ILLUSA -

ano 284 PEARL §7 NEWYORK]

=7 D0 YOUR OWN |ims moncnt Jake!
. PRINTING gas?.m Priglt)&.is (;ulgsx.

Write for catalogue,
presses, type, cards,
ete., to factory.
KELSEY & CO.
Merlden, Conn,

h85. PRESS for
cards, circulars, &c¢
Press for printing
a small paper, $40,

ONLY PRACTICAL MAGAZINE CAMERA.
- SUNART’S

“VENI, VIDI, ViCI,"

SUNART MAGAZINE,
SUNART FOLDINGS.

Send for Illustrated Cata-
logue—2 cent stamp.

GENERAL MACHINERY EUR{

MiNinG TUNNELING.”
QAUVARRY HRR/MAROND WO

ASK YOUR DEALER FOR

. DoucLAs
33 SHOE BEST,IN THE

RLD.
If you pay 84 to 86 for shoes, ex-
amine the W. L. Douglas Shoe, and s 3
see what a good shoe you can buy for ]

OVER 100 STYLES AND WIDTHS,

CONGRESS, BUTTON,
and LACE, made in all
kinds of the best selected
leather by skilled work-
men. We
make and
sell more
$3 Shoes .
» than any
other
manufacturer in the world.

None genuine unless name and
price is stamped on the bottom.

Ask your dealer for our 85,
84, 83.50, 82.50, 82.25 Shoes;
82.50, 82 and 81.75 for boys.

TAKE NO SUBSTITUTE. If your dealer
cannot supply you, send to fac-
tory, enclosing price and_ 36 cents
to pay carriage. State kind, style
of toe (cap or plain), size and
width. Our Custom Dept will fill
E,ra r order. Send for new Illus-
ted Catalogue to Box K.

W. L. DOUGLAS, Brockton, Mass,

Experimental & Model Work

E. V. BAILLARD, 106 Liberty Street, N. Y.

““WOLVERINE” @AS «v* GASOLINE
ENGINES STATIONARY

W 3 and MARINE.
Y The “* Wolverine ” is the only re-
versible Marine Gas Engine on
# the market. It is the lightest en-
gine for its power. Requires no
licensed engineer Abso-
lutely safe. Manufact’d by

WOLVERINE MOTOR WORKS,
on 8treet,
MICH.

ELECTRICITY PAPERS

GRAND RAPIDS.

g 0. ; gow I":o %‘kﬂl;e a %y}ml{;o | Price 10c. each
0.2. How to Make a Telephone.

No. 5 How to Make an Klectro Motor, | Bubier Pub. Co.
No. 4. How to Make a Storage Battery.| Lynn, Mass.

. How to Make a Wimshurst Electric Machine.

RO WHODO9200%
894 cATALOG
BOSTON GEAR V\’IV'ORg((S

33 HARTFORD ST. BOSTON

Family Ice Machine

Ice, ete., in a few minutes, $10and up. Filters, $1.25 and up. Cookers, 31 Seltzatenrs
to prepam one’s self soda water, $4.50 and up. L. DERMIGNY, 126

W.25th St., N. Y. '
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ARCHITECTURE. e

echaniam, Bteam E , Mechan- A
lca.l -Drawing, Electnglf;. eﬁnﬁg ecnnéxze \
Engineering, Plumbing, Hea.tmg. Mmmlg g
English Branches. Send for frée circular,
stating . subject wish to study or your
Correspondence School of Industrial e
Sciences, SCRANTON, PA.

BUY
TELEPHONES

‘That are cood—not * cheap thines.?” The differ-

ence in cost i8 little. We guarantee our nppamtus and

6uamntee our customers against 10ss b; l'f nt suits.
ur guarantee and instruments are BOTH GOOD.
WESTERN TELEPHONE CONSTRUCTION CO.,

440 Monadnock Block, CHICAGO.

Largest Manufacturers of Telephones in the United States

HELLO, CENTRAL!

Long Distance Granular Carbon Telephones!
The *“best” is the cheapest in the long run,
and ours are the best. A trial will convince
you. Money back if it don’t. Exchanges invit.
ed totake a pairon trial. Tenstyles to choose
from. Drop a postal in the siot and get illus-
trated cata 0% and particulars by return mail.
PHENIX INTERIOR TELEPHONE CO.,
Ei 30
S

131 Liberty St., New York.

Grfﬁrfﬁ’ CAPLLITY USIAGLESS
) { POKER THAK 4K} OTHER Y EARTH

MopERY
MINING‘MSE‘ELE‘HERY

. GATES IRON WORKS o1+
550 ELSTONAVE,CHICAGO

EN:WOMEN

Taught. to make Crayon Portraits in spare
homes by & new copynghted method Those lea.m
method will be work b
Send ror

t,hey ARN ss To 3|6 AWEE u particulars

tist, Tyrone, Pa,

SINTZ GAS ENGINE CO

GRAND %APIDB, MICH,,

. 8. A,

ROC

HIES

ORE

Manufacturers of the Sintz Sian-
tionary and Marine Gasand
Gasoline Engines. Especially
adapted for Boats and Electric
Lighting. Runs with manufac-
tured or natural gas — Boats and
launches. Prices within the reach
of all. S or Catalogue.
Mertion this paper.

LIDGERWOOD CABLEWAYS

HOIST AND CONVEY LOADS UP TO
20 TONS. SPANs UP TO 2,000 FEET

150 LIDGERWOOD CABLEWAYS SOLD AND ERECTED.

0 of these Cableways used on the
Chicago Main Drainage

LIDGERWOOD MANUFACTURING 00.
Bend for Cableway Sketches. 96 Liberty St., New York

FOOT POWER LATHES

For Electrical and Ex-
perimental Work.
For Gunsmiths & Tool

akers. For General
Machine Shop Worl.
) ngh Grade Tools;
c[gtmt. in design, su-
rior in construction. The best foot power
athes made, and quality considered, the
cheapest. Send for catalogue and prices.
W.F.& JOHN BARNES CO., 1999 Ruby 8t., Rockford. Il

#=25 INCUBATORS

Our 160 e. ﬂnely illnstrated

Combin ultry Guide and

Oatalogue wlll tell gou what you
wish to know a

PROFITS IN POULTRY
)} We manufacture a complete line of Inoubators,
Brooders and Poultry Appliances. Guide and Cata-
logue 10c. (stamps or silver) “Worth one Dollar.
Reliable Incubator & Brooder Co., Quiney, Ills.

@&SHOEMAKER'S POULTRY BOOK

96 pages, printed in 6 colors. Birdseyeview
of largest Poultry Farm. Tells all about
Chickens, Prices of same, their Diseases,
remedies, poultry buildings,etc. ; finely illus-
trated. PriceonlylGe. C. C. SHOEMAKER,Freeport, Ills,U.8.4¢

¢«“My Well and what came out of it.””
A story by the novelist Frank R. Stockton.
s«Your Well and what will come out of it.”’

By the
Bulletins to tell you will be sent on application.
The Ingersoll-Sergeant Drill Co.
Havemeyer Building, 26 Cortlandt Street, New York.

THE MISSES
Posltlvel gaaranteed
Em Not to Leak Batter.
Easy to clean. We
our standard mttaasur-
ng cup, a correct mea-
Qism‘e For B recipes.
& Ting retailed at fol-
2¢c. Loaf ting, with cug and reclpes, 5lc.
Com[&)ete get, 1 {%&f 3 layers, any stvle,
A. JUDD, Clifton Springs, N. Y.
DEA EARVAPORATOR:
Dalfnmonsxrlullysdentlﬁel;‘rmcmle Batisfaction uarnnteed.
Circulars free. EAR VAPORATOR €O., 195 LaSalle 8t., Chicage.
15 Different Styles.
 HAND PUMPS
100
MPS
“CYCLONES’ ARE BE
Insist upon having them. Also PUMP CONNECTIONS
of all kinds. Pertect fit guaranteed. Liberal discount

Pohlé Air Lift Pump
LISK’S lMPROVEl) P“TENT GAKE T'Ns
l’uruish with the tins
lowing prices: Layer tins, each,
gl;p fmd reclwﬂ $1 ted. Manufactured
NESS CURED! THE
Blcycle Pumps—
T PUMPS
FI OOR l'lTMI’R
POWER U
to dealers. The Davis & E]l!%vE%nAs ML E Co }.‘. :
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Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
S10 Walnut =t.. Philadelphia. Pa.. U. S, A,

Our New and Revised (‘atalogue of Practical and
Scientific Books, 90 pages, £vo, and our other Catalogues
and Circulars, the whole covering eve:y branch of Sci-
ence applied to the Arts, sent free and free of postage
l(‘)l Sny one in any part of the world who will furnish his
address.

WANTED

An experienced man for Superintendent of a I
Bicycle Factory. Mustbe thoroughly conversant wi h
all mechanical details connected witb the position, pos-
sess good executive ability and be a proficient cycle en-
gineer. Only a high grade man with these qualifications
need apply. Applications will be considered strictly
confidential. State experience. Address

WILLIAM P. SCOTT,
309 Broadway, New York City.

ORUNDUNU 7

EST / IV WN.
mn e UBSTITUTE.
YST) HEEL-SLAB

A

'THE FISHER
Patent Steam Pump Governors

For Steam Pumps Working under Pressure

FISH ER PATENT GRAVITY GOVERNORS
For Steam lling elevated open tanks,
are the most ositwe and durable devices

made for the Veurpose
REDUCING ALVE
[ a8 Send for circulars and testimonials.
FISHER GOVERNOIRR CO..
201 8. 1st Avenue. - - Marshalltown, Icwa.

. COPY LETTERS

fl}) fifteen a minute, all legible, use my im-
~ proved automatic copying machine.
§F~ Send for illustr_ted circular.

JOHN ANDERSON,

910 Monadnock, CHICAGO.
EXPERT MODEL MAKING -

The *“Climax” Stereotyper

AND

Moulding Press combined,

for making perfect Celluloid Ste=
reotypestobe usedin place of metal
stereotypes. Also for makmg Rub-
her stamps. Should be in use in
every printing otﬂce See 8cCI. AM.,
Dec. 30, 1893. Send for circular to

THE J. F. W. DORMAN CO.

217 E. German St., Baltimore, Md.
Mnnufacturers of

Stereo-
type Mnchlnery and Supplies.

WARRANTED
OAK *- DESKS.

388inch, - - - $12.00
48 S0 00 15.00
60 *
§F~ Send for Catalogues.
AMERICAN DESK
and SEATING CO.
CHICAGO, U.8. A.

THE STURTEVANT

SPECIAL STEAM FAN

FORCED oR ﬁ\f’oTJcED DRAFT
WITH BOILE

SEND FUR CATALDGUES TO

BF.STURTEVANT € BOSION

NEW-YORK.PHILADELPHIA. CHICAGOQ. LONDON ——
NOW READY!
Seventeenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman.student. teacher, or anyone interested in science.
Inthe new matter contained in the last edition will be
found the Scientific Use of the Phonograph. the curious
optical iliusion known as the Anorthoscope, together
with other new and interesting Optical I luslons, the
Optical Projeccion of Opaque Objects. new exveriments
in Projecticn, Iridescent Glass, some points in Photo-
gra.phy. inciuding Hand Cameras, Cane Cameras,
ystems of Electrical Distribution, Electrical Ore F‘Ind-
er, Rlectrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter whicb will prove of interest to scien-

tific readers.
840 pages, 182 fine cuts, substantially and beautifully
alf morocco, $5.

bound. Pnce in cloth. by mail. %4,
F Send jor riiustrated circuiar,

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

16 Murray Street, New York
36 So. Market Street, Boston

RED CEDAR TANKS,

CYLINDERS and CAISSONS—of Pine or Cypress—any size.
WILLIAMS MFG. 00.. KALAVIAL(N). MICH.

321 Vine Street, Philadelphia. Pa.

737 Monadnock, Chicago.

AW F’ABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS MATERIALS.

78 Reade Street, - - - New York, N. Y.
Manufactory Established 1761.

I.ITTl.E GIANT SGREW PLATES

- . ‘Wire sizes for Jewel-
ers, Dentists, Tool Ma-

kers, and ‘Amateurs

i use. Machinists’ sets
with Taper, Plug,
and Bottoming taps
ipe and bicycle

Also black-

makers use. (¥ Sendfor fullyillustrated catalogue.
WELLS BROS. & CO., P.0.Box B, Greenfield, Mass.

FNEW LITTLL

THE IMPROVED

PERFECTION GAKE TINS

ot t.Ra{Mron ’tuakmg
pPreven
More than amillion American house-
keepers now use these celebrated tins
exclusively. We send 2 Round Layer
Tins by mail for 35 cts erte for cat-
i alogue showing ten styles — Round
S uare and Oblon, and learn all abouﬁ
'he Groove ” xclusnve territory
to agents. RICHARDSON MFG. CO.,
7 Reade St.. Bath, N. Y,

TO MANUFAGTURERS AND OTHERS

Desiring a representative in Brazil.

The undersigned represented Brazil at the World’s
Fair, Chicago, 1893. Professor of Machinery at the Navy.
Now representing in Brazil several English and Belgian
railway firms, and is desirous of making other similar
connections. Advertisements for Brazilian publications
solicited. Highest of references given. New York
reference : Ferraz, Sobrinho & Co., 9% Broad Street.
Correslgondence solicited. Address

[RO DA GRACA, C.E.,,M.I.C E, of London.
Office, 92 Rua do Hospicio. P 0. Box 566 Rio de Janeiro,
Brazil, Telegraphic address, ** Acarg,” Rio de Janeiro.

The Typewriter

EXCHANGE,
1% Barclay St., New York.
156 Adams St., Chicago,
38 Court Sq., Boston.

818 Wyandotte Street, Kansas City, Mo.

We will save you from 10 to 50 cent. on Typewriters
of all makes. v Wgegmdfor Catalog

THE NEW BRISTOL COUNTER

Registers an accurate account of work done on printing
presses, grain tallies, welg hing, measuring and other
automatic machines. Counts up t01,000,000 and repeats
automahca]ly Simple, accura.te, durable. Special count-
ers to ord er, & Sond for cirodlar.

. J. ROOT, Bristol., Conn. U. S, A.

OOOOAAOLOOLOOOOO6600000000006
vvvvvvvvvvvvvvvvvvvvvvvvvv

 RELIABLE

M f
'I‘RY SQU‘AREB.
; Three styles. Five sizes each style.
> Graduate ade, not hardened. Blade with
y hn.rgened- egge, no'.d Rr:teluated. Blade with
hardened edge, ra ua
: 13- Cutalogue of Fine Tools fres.
-

y 15 STARRETT £25,

666666

l.-
Ve

00000090
a

Voo ow

<
<
4

The Name ‘“HUNTER” . . .

never was put on anything that wasn’t first-class.
That name has stood for simple, plain, unvar-
nished integrity, and hence it is put on the. ..

.. HUNTER CYCLES
8 Send for Catalogue.
HUNTER ARMS CO., FuLton, N. Y.

VAPOR ENGINE ano

MONITOR ovex cowrany;

8 Erie Streer, Grano Rarios, MicHican.
CASOLINE LAUNCH ENGINES ano LAUNCHE
EASTERN

ES o .
OFFICE, LUDLOW STA’I‘ION YONKERS ON-HUDSON N. Y.

OIL TEMPERED SPRINGS
FOR ORGANS -PIANOS-GOVERNORS-BICYCLESano

= mwmunummmmsmsmu
>~ SPRINGS —MADE FROM UCIBLESNEET STE

TRANSITS AND LEVELING INSTRUMENTS.

PLUMBERS’ IRON LEVEL “'@Jfwe™'e
peci:

fall of
all piping. Price $2.25. Size 12 inch. For book onth% level
C. F RICHARDSON & SON,
P. 0. Box 977, ATHOL, MA~S,, U. s. A.
NEW IMPROVED i\

TAPPING MACHINE St

HARVEY HUBBELL,
876 State Street,
Bridgeport,
Conn. -

ACETYLENE APPARATUS—ACETY-
lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with full illustrations, the most
recent, simple, or home made and comme rcial apparatus
for generatink acetylene on the lurge and small scale.
The gas as made for and used by t.he microscopist and
student; its use in the magic lantern. The new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057.
Pricel0cents. To be had at office.

FINEST AND FASTEST ———=mm.

% RIVETT LATHE

Faneuil Watch Tool Co.

——  Brighton, Boston, Mass., U.S.A.

With the new attachment, the Rivett Automatic Chuck
Closer, from 100 to 306% more work can be done.

NEW TOOLS ... NEW CATALOGUE, 1896

LL DRILLING MACHINERY)

' MANUFAC TURED BY

WILLIAMS BROTHERS,
ITHACA, N.V.

DEEP OR SHALLOW WELLS, WITH)

STEAM OR HORSE POWER
il SEND FOR CATALOGUE

Scientific ook (}atalogue

1 ECENTLY PUBLISHED.

Our New Catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Wil
be mailed free to any address on application.

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

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments performed with it. A most valuable series
of amcles, gwmg 1n complete form the particulars of
this subject. plkmmms for making the gas. Contained
in SCIENTIFI(‘ CAN SUPPLEMENT, Nos.
1 33 1007 1012, 1014, 1015, 1016. 1022.
0 and 10 8, The most recent apparatus of sim-
Pleand more elaborate type descnbed and illustrated
n special acetylene Supplement No. 1057. Price 10
ggntigrg:ch. To be had at this office and from all news-
4.

ZHE IS DEAD:

To his own interest. who deals ln Arms and Ammunition. or who shoots a Rifle
Pistol, or Shot Gun. and has not & copy of IDEAL HAND BOOK, No.7%. A.
100 s of ulld information. Just out. (Headon s«l«ndﬂe American.) BE

ALIVE and send for one FREE to all countri es.
1IDEAL MFG. CQ., Drawera, New llaven, c ﬂ B. A,
KINDS

MANY R2R™ OF MANY HHN2S ror

Ca,tnlogue. eseed. H. RUSHTON, Canton, N. Y.

MACHINES. Corliss anmes Br v'“ ers'
and Borttlers’ Machine THE VILTER
MFraG. Co., 899 Clintorn Street Mllwaukee, Wls

TYPE WHEELS. MODELS & EXPERIMENTAL W

ORK . 8MALL MACHIRERY
NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N.V.

Gentleman going there for a
few weeks would execute com-

Want Anythin " ite
Done in London? 38 it osetar blas N ¥,

H H 1 En
Machinery at Low Prices. §malFogine
Lathes, Drills, Printing Presses, Saws, etc. An assort-
ment of first-class tools. We buy, seg,Amd exchange

WALLACE H. MANSFIELD, NEW VEN, CONN.

To Inventors and Manufacturers
A large manufacturing concern with a well established
trade desires to take in a new line. Will buy a good
article outright or manufacture the same on a royalty.
The article in question to be in iron of metai line.

Address P. 8., care of SCIENTIFIC AMERICAN.

METAL ana WoOD
ORKERS

OOL
FOOT POWER =iz
ciacciag suns s MACHINERY,

Foot Powu
Machin

"‘Fﬁaﬁfow pmcﬁl

TI-IE WILKINSON co..
83 Randolph St.y Chicage.

WA"TED A partuner to exploit the safe use of gun-
power or otherexplosives as a motor suit-
able for aerial or siren purposes or the whole invenuon

for sale. Adr. J. C. White, Swatara, Schuylkill Co.
Reference, J. A. Wiedersheim, Record Building, Phlla.
WA"TED A thoroughly competent man of ex-
perience to take charge of Bicycle De-

rtment in large manufacturing plant.  Address,
ICYCLE, P.O.Box 773, NEW YORK.

DYN AM and motor castings for amateurs. Send
stamp for circular D. 4 light, 50 volt

D, 0 $17.00 net. Motor Batteries.
W RANT MOORE, l.a Fayette,
or SURVEYING
Karn

nRA“e“T|N by mail. tnngllt

Ind.

a month. Positions secured. 2c¢. stamp forcata-
logue. Black Cor. School. Patersen, N. J.

CIALTIES MANUFACTURED FOR INv ORS8
l’A’l‘TEKN 0' STA PING ' *’l‘ NGS

and DIES NICKELING
ondence solicited.
LORENZO B. BAKER. RACINE, WIS,

o GAS ENGINE CASTINGS o

One £ with blue prints,
LOUIS M. BOU GEOIS, Jr.,
P. 0. Box 59’

THE Dueuip CYcLE SADDLE

for Ladies’ use. Broad and comfortable, and gu:

teed to hold its shape. Most sensible and servicenble
Saddle in the market. Twenty years’ experience in
workingleather enables us tomake good this claim.

All styles (xentlemen’s Saddles also. Ask for the
¢ Duguid.” gour dealer will not squl you, we
will send, prepm on receipt of price: u!les $4.00;
Gentlemen’s with ¢ iza for T or L seat post

HE DUGUlD SADDLERY C Syracuse. N. Y.

CATALOGUES FREE T0 ANY ADDRESS
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The Trusty,
Time Tried,

and Tested
National

Send for ¢Cata=
logue of Facts” YPEWR'TER \\‘

NATIONAL TYPEWRITER CO., 2245 Areh 8t., PHILA.,

ON THE CREST OF THE ALLEGHENIES.
(Main Line B. & O. R.R.)

SEASON OPENS JUNE 22d, 1836.

Furmished cottages,with facilities for house-
keeping, if desired. For terms apply to

GEO. D. DESHIELDS, Manager,
CUMBERLAND, MD,

NO SPECIAT,
other at will.

BUTTON” plan. Only propel
tion ; therefore, onl
water. Call and seeft

THE ONLY PORTABLE ELECTRIC PROPELLER. USE YOUR OWN BﬂIT

L EOA'I‘ NE;EDED.] i
oaner.noresex osion; -
eering. A child can gmnaﬁe it. '8 p1 O PREos Crey
ler mova.b e ir every direc.
one usable in shallowest or deep

= FRANK S. ALLEN, 136 Llherty Street, New York, U. S. A.

Shift to an
‘“ PRESS THE 3§

stamp for illustrated circular.

New Orleans, La.
WOODEN TANKS.
For Bailroadséml 1s and Manufactories.
Builders of 8tee]l Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W. E. CAl DWELL -CO..
B, Main Street, Loulsvllle. Ky.

IRE BRICK pueos

PURPOSES.

F. e « o o o BF Send for Prices and Catalogue.
BROOKLYN FIRE BRICK WORKS.
88 Van Dyke Street, BROOKLYN, N. Y.

Bolt Threading, Bolt Head

g ot Tapin

We are the leadlng manufac
turers in our line.

Send ete Catalog
e S.fﬂ: nw/!feld fn:. e
ACME MACHINERY CO.
Cleveland, Ohio, U. S. A.

A CHEMIST

(age 27) requires situation in some large Cement Factory
igs Amemg;. Has been studying the Cement Industry
in Scandinavia, England and Germany and is fuily
ac uainted with all works concerning that industry. Has
7 years practioal ex}perience in a lar; e factory here
ln Rurope. dress E,” Swenska e&mmlws
Annonss,fdelumg, atockholm, Sweden. (8.

They have a tone that’s
all theirown, « . . .

THE NEW 255 5f ereel: -

DEPARTURE =53
BELLS iz

Made in 16

different sty}es

210 North Main Street,
Bristol, Conn., U. = Al
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Subscribe for the
Scientific American
Supplement.

$5.00 per Annum.,

Better subscribe. as it is not always obtainable
on news stands.

Nearly every issue contains the latest reports of
discoveries and experiments by leading scientists
in Europe and America on

ROENTCEN PHOTOCRAPHY,

Also the latest news in all departments of Science
and Engineering, Abstracts and Reporis ot the
ientific éoeieﬁes

leadiug all over the world, etc.
MUNN & COMPANY,

© 1896 SCIENTIFIC AMERICAN, INC.

361 BROADWAY, NEW YORK,
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ORDINARY RATES.

Inside Page. ench insertion, - 75 cents a line
Back Page. ench insertion. = $1.00 a lin

§¥~ For some classes of Adwmtsommu, Special and
Higher rates are required.
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anicce C.H.BESLY & CO.
'AND AGENCY. CHICAGO, ILLUS.A.—
PRIESTMAN SAFETY OIL ENGINE
“ Phenomenally low in cost of operation. "—anklm Inst.
NEITHER  Kerosene, NOT Gasoline

ENGINEER [}
Economical Slmnle. Safe, An |
tomatic. For Electric Light
1ng, anping, Milliog, etc.

PRIESTMAN & COMPANY Inc
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COPYRIGHT 1895, BY WESTERN WHEEL WORKS,
THE Demand for Crescent Bicycles during the pres-
ent season has been unprecedented—coming from all
parts of the world —every wheel sold has been a perpetual
advertisement of Crescent quality.

The latestimprovement to the Bicycle in material used,
in pattern or in the machinery for manufacture is added to
the Crescent just as soon as it's proven to be practical.

When you buy a

Crescent

‘“Sky-High.”

you get a wheel fresh from the factory with all the latest
improvements and fully guaranteed by the largest Bicycle
manufacturers in the world.

WESTERN WHEEL WORKS,

Factory: CHICAGO, ILL.
3 WARREN STREET, NEW YORK CITY.

&he Dodge Bicyele,

A STRICTLY HIGH GRADE WHE‘L

s
SU WEST ST.SYRAGUSE N.Y. MODEL

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-
Patent No. 463,569, granted
to Emile Berliner Novem-

ber 17, 1891, for a combined
i  Telegraph and Telephone,
covering all forms of
Microphone Transmitters

or contact Telephones.

s T - G e T s S

BUNDY
STEAM
TRAP.

MONEY SAVED IS MONEY MADE.

Factory owners save from 85 to $6 per day by using the BUNDY
STEAM TRAP.

A. A. GRIFFING IRON COMPANY, 66-68 Centre St., NEW YORK

Why don’t you follow suit? Book 411 Free.

[APRIL 11, 18g6.

Bnilers and Mucl:ine Tools.
9 and Secom%;'hnlljld.

N_ ow
Davis, Rochester, %Pg

WE ARE BUILDING . . .

“Machinery &

FINISH ev=« WEARS

The enamel and nickel that
are applied to Columbia Bicy- *
cles know no equal for beauty.
Better still, this beauty is the
same a year hence—two years
hence. A rub of the polish-
ing cloth,and Columbiaenamel
shineslike new. Ineverydetail
you can be sure of Columbias—
unequalled, unapproached.

Standard of the World.
Columbias in construc-
:1.:'.' tlon and quality are in

$|o a class by themselves.

POPE MFG. CO., Hartford, Conn.

Columbia Art Catalogue tellngl fully of all fea-
tures of Columbias—and rd bicycles,
ltl'ext best, 880, 860, 850—is free fmm the Col

um-
ia agent or is ‘mailed for two 2-cent stamps.

The $
FOCKET KODAK

EASTMAN KODAK CO.,
Sample photo and booklet
JSor twoa-cent stamps.

00
o—

ROCHESTER, N, Y.

The Celebrated——————

"HORNSBY-AKROYD'

a— (OIL ENGINE
The De La Vergne Refrigerating Machine Co.

FooT E. 138TH STREET, NEW YORK.

Sewing Machines Organs, Pianocs Saf
Scales of all varieties and 1000 other articles
Lista free. Cr1cAG0 ScaLr Co., Chicago. 111,
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Bicycies, Watches Guns, Buggies. Harness,
,Tools

High-Grade Bicycles.
ing,
‘ er. turned
achine fitted  wit

gmmble without dismounting or the use of a wrench.

NYDER & FISHER BICYCLE

‘“SWELL NEWPORT”

Large Mannesman tub-
tool steel barrel
hubs,barrel crank hang-

8. & F. patent adjustable handle-bar Any position ob-
ORKS, Little Falls, N. Y.

ALWA \El IAIL%GYGL

Guaranteed equal mos t
100 tnodels Handsome high grade, llght,
= alsoSylph surpassin, all,tl Agts. wante

2 Excluslve territory. ata. free.

& b. 1 Rouse, Hazard Oo.,
16 G. 8t., Peoria, Il

Parties desiring extra fine
CRYSTALS of BARIUM PLATINOCYANIDE

for work with X-rays can be supplied by nddressing
Geo C. Hulett, Chem. Laboratory Princeton. N. J. T!
stock i that furnished to Prof. agie for his skinscope
and gives perfect results. Price $1.00 per gram.

Gas and Gasoline Statlonalx Er |nes
GCASOLINE TRACTION E

COMBINED ENGINES AND PUMPS

N .~

Our unequaled facilities enable us to su,

2 AMERICA’S FAVORITES.

bicycle, ituis impossible to produce. Our catalogue explains all.

DO YOU
« PLAY
CARDS?

IGYCLES.s5

Send ten cents
in stamps for

& pair of our
new
Are Built in the Largest and Best Equipped Factory on Earth. GAME
px:ny better bicycles for less money |COUNTERS
than other makers can afford to market an inferior production, hence in pur- INDIANA
chasing a Waverley there is a clear saving of 815.00 or more. A hslghgrlgracg.e BICYCLE CO.
nd for i . S
INDIANA BICYCLE CO., Indianapolis, Ind. | '"dignapotie,

"

BICYCLE by Mrss. Geo. S. Hall,
composer,

Patee Bicycks
are marvelous creations of mechanical in-
genuity. $60.00 and $85.00. Have you

¢ seen them ? Catalogue Free,

¢ March

The Latest, Most Brilliant and Soul-Stirring
Two-Step, as played by Spencer’s Famous Mili-

Dedicated to the “PATEE”

for
Piano

tary Band—FREE!

Send two two-cent stamps for
postage, and get this new piece of
Dance Music—worth $5.00.

Peoria Rubber & INMS. Co.
Peoria, Ilinois.

CASOLINE PORTABLE ENCINES

U SE ANY PLACE

ONE.
FOR ANY PURPOSE.

CHARTER CAS ENCINE CO,,
P. 0. Box 148, STERLING, ILL.

JESSOP'S STEEL"

OR TOOLS, SA
WM JESSOP & SONS L2 9l OHN ST NEV\ YORK

HE \IERY
BE T

Over the hills
and far away,
‘The whizzing wheels speed on to-day.
As they fly along the glad shouts ring— ~ \\
*Ride MONARCH, the wheel that's best and king."

MONARCH

KING OF BICYCLES
Beloved by his subjects because he does
right by them. There’s goodness and
merit in every inch of his kingly fame.

4 models. $80 and $100, fully gnannwed Feor chil-
dren and adults who want a lower e
price wheel the Deflance is
made in 8 models, $40 to $75.
Send for Monarch book.

Monarch Cycle Mfg. Co.
Lake, Halsted and
Fulton Bts.,
CHICAGO.
88 Reade Bt.,
NEW YORK.

“Built Ltke a Watch”

S
REPUTATION

SEND STAMP FOR CATALOG.

STERLING CYCLE WORKS 3

GENERAL OFFICES:

274-276-278 Wabash Avenue
CHICAGO

York
800

. Beho Daly & Gales, 208 Bway; N
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if Inventors and Manufacturers

Having new articles of merit to place on the market
will forward samples or description of their goods, they
will receive careful attention a.nd consideration by

The Elastic Tip Co., 46 Market St., San Francisco, Cal.

IFITS A HARTFORD TIRE IT'S RIGHS

THE HARTFORD RUBBER WORKS CO.,

HARTFORD, CONN.
BRANCHES: NEW YORK AND OHICAGO.

Raised metal letters, any
scmol Plns' initials, if not more than
NS> Six, with class colors.

SterlingSilverzsc. $2.50 per doz.
Silver plated 10c., r1.00perdoz.

Catalog of Jewelry, etc., free.
McRae & Keeler,A ttlebaro Mass.
Souvenirs for Izgzcle Manufacturlng a Specia!ty.
Tor prices.

ACCOUNTANTS
who use the Comptometer
B have no trouble with their
trial balance, Has it ever oc-
curred to you that by getting
one you might save lots of
time, avoid mistakes and not
ruin your nerves ?
Write for Pamphlet.
FELT & TARRANT MFG CO.

2 _aimliniciinlk
CORETER

52-56 ILLINOIS 8T., CHICAGO.

Gunrnnteed to operme nerfectl;
oltage.

ATUOMATIC (‘IRCUIT BREAKER COMPANY, NEWAY GO, MICHIGAN.

NEWAYGO AUTOMATIC CIRCUIT BREAKERS

or no pay. Made for nlternating or dn-ect current.

Catalogue Free . .

U, S. A.
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SHEARS, etc., for Jewelers,

Dentists, and Machinists. Catalogue free.
W. W. OLIVER, 1480 Niagara St., Buffalo, N.Y.
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