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FIREPROOF MAIL CARS

The Editor has received from a California corre-
spondent a clipping from a recent Washington, D. C,,
paper, which states the Post Office Department has been
informed that in a recent railroad wreck in Arizona,
the entire mail, which came from southern and central
Californian points, was destroyed. Our correspondent
reminds us that on several occasions in recent years
the heavy overland mail from the Pacific Coast on its
way eastward was entirely destroyed by fire. He asks
whether we are not very much behind the times in
the matter of the safe transportation of the United
States mail, and whether the postal cars, on the over-
land routes at least, should not be made of steel, or
constructed by some method that will be fire and- col-
lision-proof.

We think that the point is well made, and that
the postal authorities would be justified in offering in-
ducements to the various railroads, and particularly
to the transcontinental systems, to improve on the
present mail cars along the lines suggested by our
correspondent. Such an inducement 'might reasonably
take the form of a slightly higher mail subsidy where
such cars are used. As to what form of car would
afford the most complete protection against injury
by collision and subsequent fire, we have little doubt
that an all-steel construction would. be better than
an attempt to secure fire protection by the use of any
so-called fireproofed wood. A mail car with the floor
and framing built up of channel-iron and angles, and
with sides and roof of sheet steel, would not only be
proof against absolute loss by collision, but would
of course be completely fireproof. If practical evidence
be: needed upon .this point, we have but to refer to the
many photographs which have been published in the
last few years showing the extraordinary resisting
qualities of pressed-steel cars, when they are sub-
jected to the terrific impacts of colliding freight trains.
They retain their general form, and frequently come
out of such collisions practically uninjured, while the
wooden cars adjoining them have been smashed into
the proverbial kindling wood. The effects of collision
upon the cars of a passenger train are, of course,
nothing like as heavy as those in a freig‘ht train weigh-
ing three or four times as much; and we venture Lo
say that all-steel mail cars would pass through a col-
lision and preserve their contents practically ‘intact.
We commend the suggestion of our western corre-
spondent to the serious consideration of the pestal
authorities,

—_——— e r———————
EARLY USE OF THE WATER-TUBE LOCOMOTIVE
BOILER.

The increased attention that is just now being di-
rected to thé water-tube boiler for locomotive service
is: a significant fact in the development of locomotive
engineering. We recently illustrated in the ScIENTIFIC
AMERICAN a very successful type, which is now in
service on the Southwestern Railway, England; and
we have reason to believe that before long there will
be other attempts, both in this country and in England,
tq secure in locomotive service the superior advantages
which. the water-tube boiler has shown itself to pos-
sess for certain classes of work at sea and in stationary
practice.” Those of our readers who believe that the
water-tube boiler locomotive is an entirely modern
improvement, will be surprised to know that in the
early days of steam railroads and, indeed, only a little
less ‘than a half a century ago, the Dimpfel locomo-
tive was built with a boiler \which was strictly of the
water-tube type, and that this boiler gave most ex-
cellent results both in firing and steaming. The boiler
contained a square firebox and a single, horizontal
flue. A.large number of small-diameter iron tubes led
down through the crown sheet of the firebox, and were
curved around to pass horizontally through the flue.
The engine steamed remarkably well, the circulation
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being very thorough; moreover, the combustion was
more perfect than with many modern fire-tube boilers,
the large amount of air space between the flues allowing
a perfect combustion of the gases. Although its firing
and steaming qualities were so good, the boiler was not
a practical one, for the reason that to get out a defective
tube that might be in the center of the nest, it was
necessary to tear the whole system of tubes to pieces.

In a later attempt to design a water-tube locomotive
boiler in this country, the main central flue through
the barrel was made hexagonal in cross section, and
the tubes ran athwart the flue between opposite faces.
This also proved to be an excellent steamer, but like
its predecessor, was exceedingly troublesome in re-
pairs, it being necessary, if a defective tube had to
be repaired, either to remove the main flue altogether,
or drill through the outer shell of the boiler, remove
the tube and plug up the hole. The invariably excellent
results obtained with the water-tube system should
stimulate engineers to give persistent attention to
this problem until a thoroughly practical boiler of this
type has been produced.

—_— >
DANGERS OF PEDDLED ICE CREAM.

The ice cream season is at hand, and the strest
vendor is doing a thriving business among school chil-
dren and street urchins. Few people realize what a
menace to health is found in the sale of this delicacy.
Medical authorities are beginning to realize that it
is an important factor in the spread of disease. A
number of cases have recently been observed in which
symptoms of irritant poisoning and even death were
the result of eating ice cream bought of street ped-
dlers. A coroner’s inquest held in London not long
ago attributed the death of a six-year-old boy to un-
wholesome ice cream. The British Medical Journal in
an article on this case recalls a ba‘cteriological investi-
gation of Dr. Klein’s, in which some ice cream and
the water used for rinsing the glasses containihg it
were found to be swarming with thousands of micro-
organisms. The article refers also to a recent case of
poisoning in Antwerp, where twenty persons were
made ill from the use of ice cream, and it goes on to
describe the causes of the danger. Contamination
of the cream arises from the habitual filthiness of the
Ttalian vendors. The commonest and stalest materials
are used in its manufacture, and at night it is usually
stored under the merchant’s bed in his dirty tene-
ment lodgings. The next morning, no rhatter how far
gone in decomposition the unsold cream may be, it
is rehashed and frozen for the day’s business. The
public at large seems to have the impression that bac-
teria are destroyed by the freezing process. This is
not, however, the case, for the activity of the bacteria
is only temporarily retarded by the cold, and during
the nightly respite they thrive vigorously. In addition
to all this, every opportunity is afforded for transfer-
ence of diseases between the customers, for the glasses
and spoons are never washed, but are merely rinsed
in water that accumulates the filth of the entire day.

il O ——— ———————

THE EXPANSION OF OUR FOREIGN COMMERCE.

In the course of an address recently delivered by
the Chief of the Bureau of Statistics, before the Manu-
facturers’ Club of Philadelphia, Mr. Austin gave a
very luminous explanation of the causes and extent of
the expansion of our foreign trade, an expangion which
in suddenness and magnitude has_never been ap-
proached in the history of any other country. This
phenomenal growth is the natural consequence of the
rapid expansion of production which followed the
great development in railway construction in the clos-
ing quarter of the nineteenth century. Following the
construction of the transcontinental line which was
completed in 1869, came the extension of other lines
through the great Mississippi Valley and the South,
and this resulted in the opening of the great agricul-
tural, forest and mineral areas, whose natural supplies
have made this the greatest producing country of the
world; while the multiplication of railways facilitated
the assembling of these natural products for use in
manufacturing. As a result, agricultural production
has doubled, while the output of coal, pig iron, and
particularly of steel, has increased many fold. The re-
sult of all this is that the United States has become
the greatest exporting nation in the world, having
risen from fourth place in 1870 to first place in 1901.
The value of our exports during that time has prac-
tically quadrupled, while imports have scarcely
doubled.

The causes of this wonderful development in ex-
ports, in Mr. Austin’s opinion, are to be found in the
fact that the United States is the world’s largest pro-
ducer of the great articles required by man tor his
daily life, viz., food, clothing, heat, light, and manu-
factures. The principal articles of food are bread-
stuffs and meat, and of wheat and meat the United
States produces more than any other country, while
we raise more corn than all other countries combined.
For clothing the article of largest requirement is
cotton, and of this the United States produces more
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than three-fourths of the world’s supply. For heat,

coal is the greatest requirement, and -of this the
Unitgad States is now the world’s largest producer, and
our supply exceeds that of any other country; while
for light our production of petroleum furnishes a
larger quantity of refined illuminating oil than that
of any other nation. Our manufactures also are nearly
double those of the United Kingdom, and nearly equal
to those of France, Germany and Russia combined.

This commanding position in the world’s commerce
is, in Mr. Austin’s opinion, likely to be retained by
the United States. The power of production shows no
signs of abatement, while we may reasonably expect
that the development of science and invention and
the application of American energy will still further
reduce the cost of production and transportation. This
high standing of the United States as an expoi‘ting
nation will, Mr. Austin said, be welcomed by the com-
mercial world rather than antagonized, as has been
intimated and feared in certain quarters. The world
buys the products of our fields and factories because
it requires them for daily use, and because it can ob-
tain them more readily and cheaply from the United
States than from any other part of the world. Sugges-
tions of the exclusion of American products of the
field or factory seem -scarcely likely, in Mr. Austin’s
opinion, to be realized. The effect of the refusal of
Europe to purchase from the United States any of the
great articles of which we furnish so large a propor-
tion of the world’s supply would be to cause an ad-
vance in the price of those articles in other parts of
the world. The United States supplies one-fifth of
the wheat entering into international commerce, three-
fourths-of the cotton, and practically all of the corn;
while our proportion in the meat supplies of Europe is
also large. To thus eliminate our production from
the world’s supply of these great articles of daily re-
quirement would be to cause an advance in the prices
of the limited supplies which could be obtained from
other parts of the world. Hence, in these natural prod-
ucts, it may be expected that the demand will continue
indefinitely, while the fact that the United States in
1901 sold to Europe alone more manufactures than she
had ever sold to the entire world in any year prior to
1895 shows the progress that American manufacturers
are making in Europe, the great manufacturing center
of the world.

et O —
THE IMPERFECT DEFINITION OF THE PHOTOGRAPHIC
IMAGE ON DRY PLATES.

Messrs. Lumiere and Perrigot have been studying
the question of obtaining the maximum degree of
sharpness in photographic images. When examined
by the microscope, the optical image given by a
good objective is found to be incomparably sharper
than that of the negative which is obtained wunder
the same conditions. In fact the photographic plate
registers an image which seems sufficiently sharp
when viewed by the eye alone, but cannot support
an enlargement by the microscope. In examining
the causes of this lack of sharpness, the experimenters
were led to find a method for obtaining  negatives
under the best conditions. One of the principal causes
is the influence -of grain- in the  -Sensitive film.
It is well known that the bromide -of silver in the
emulsion is in the form of small grains whose di-
mension varies with the sensnlveness of the emul-
sion. They made a series af exposures using plates
which were prepared by a series of emulsions of very
different sensitiveness from the extra-rapid, corres-
ponding to the grains of silver bromide of the maxi-
mum dimensions, to the limit of slowness, which is
found in the special emulsion used in the Lippmann
process of color photography and in which no grains
are visible under the microscope, even with the
greatest magnifying power. They thus find that it is
the granulation of the sensitive layer which is the
main cause of the want of precision in the images;
the particles of bromide diffuse the light which falls
upon them, spreading out the image and diminishing
its sharpness in greater proportion as the particles
are larger.

Another cause lies in the errors of focusing, even
though these may be small. In an ordinary apparatus
only "an approximate focus is obtained. The use of
a simple hand-glass to.examine the image, the non-
coincidencé of the ground glass and the plate, also
the want of flatness in the latter are causes which
influence the focus. The experimenters fix the limit
of movement for obtaining a clear image, and find it
to be 1-100th of an inch. The influence of chromatic
aberration may be found in the case of inferior ob-
jectives which have not been sufficiently corrected,
but for the best lenses this is practically nil. An-
other cause lies in the use of the diaphragm. While
in astronomical work and for' the opposite extreme,
microscopical work, it is desired to increase the open-
ing of the objective, in photography, on the contrary,
it is generally admitted that greater precision is ob-
tained by the use of the diaphragm. The: experi-r
menters show that this is not always the case. The
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diaphragm increases, in fact, the general sharpness of
the images by correcting certain aberrations and es-
pecially by increasing the depth of focus, but if the
central part of the image is considered, and admit-
ting that the objective is already sufficiently corrected
for aberrations, it is found upon enlarging the image
considerably that its precision is greater as the open-
ing of the objective is larger. The experiments show,
in general, that when it is desired to obtain an image
of great precision which may be considerably enlarged
it becomes necessary to use plates which have no ap-
preciable grain, such as those of the Lippmann pro-
cess, to use the best possible arrangement for obtain-
ing the focus, also to be assured of the value of the
objective, especially as to the corrections of aberra-
tions, and when a chemical focus is found, to allow
for this. If the aberrations are sufficiently corrected
in the lens, the maximum opening should be used.

-+

THE HEAVENS IN JUNE.
BY HENRY NORRIS RUSSELL, PH D.

The finest region of the sky which is now visible is
that near the eastern horizon. It contains the bright-
est part of the Milky Way, which is here divided into
two parallel streams, and diversified with many knots
and patches of unusual brightness. At our usual hour
of 9 P. M. on June 15 it is well clear of the horizon.
Along its course lie.a number of conspicuous con-
stellations—Cygnus in the northeast, Aquila south of
it, and Scorpio low in the southeast, not yet com-
pletely risen. Lyra and Hercules are higher up in the
east, and Ophiuchus fills most of the southeastern sky.
Corona Borealis and Boodtes are overhead. Virgo is
the most conspicuous constellation in the southwest,
Leo in the west, and Ursa Major in the northwest.
Gemini and Auriga are just disappearing. Draco and
Ursa Minor are above the Pole, and Cassiopeia be-
low it.

THE PLANETS.

Mercury is evening star at the beginning of the
month, and sets about an hour and a half later than
the sun. He should be easily visible after sunset, just
below the bright stars Castor and Pollux. As he comes
into line between us and the sun he disappears from
the evening skies. On the 23d he passes through his
inferior conjunction, and early next month he will re-
appear as a morning star.

Venus is morning star in Aries and Taurus, rising
more than two hours before sunrice.

Mars is morning star in Taurus. At the end of the
month he rises an hour and a half before the sun, and
may again be seen. '

Jupiter is in Capricornus, rising before midnight,
on the 1st, and at about 9:30 P. M. on the 30th.

Saturn is on the boundary of Sagittarius and Capri-
cornus, rising rather more than an hour before
Jupiter.

Uranus is in opposition on the 10th, and at his near-
est for the year. At this time he is in right ascension
17 h. 13 m. and declination 23 deg. 6 min. south. He
may be identified with the aid of a star map. Those
without such help may find him by means of Theta
Ophiuchi—a third-magnitude star about half way be-
tween the head of Scorpio and the Milk Dipper in
Sagittarius.

Uranus is about 2 deg. north, and a little west
of this star, and should be directly above it at about
10 P. M. The planet’s pronounced greenish color will
aid in identifying him; but the only sure test is his
motion. By comparing two sketches, made a week or
so apart, of the stars visible with an opera glass in
this region, the planet can be certainly identified. On
account of his low altitude, he is barely visible to the
naked eye.

Neptune is invisible, being in conjunction with the
sun on the 23d.

The asteroid Vesta, the brightest of the more than
400 planets of this group, comes to opposition early
in July, under unusually favorable circumstances,
being just visible to the naked eye.

We defer fuller comment till next month, only not-
ing that on June 26 the small planet passes.just south
of Saturn, being but half a degree distant, and can
easily be picked up with a field-glass.” It is moving
tcward the bowl of the Milk Dipper, at the rate of a
degree in four days.

At four o’clock on the morning of June 22, the sun
enters the sign of Cancer, and, in the language of the
almanacs, “Summer commences.” But at this time
the sun is in the constellation of Gemini, and he will
not enter that of Cancer for a full month to come.
Here is a great discrepancy, which demands explana-
tion. How does it happen that the signs of the zodiac,
while bearing the names of the constellation, do not
agree with them in position?

The ‘fact is, that, when the signs of the zodiac were
named, they coincided with their respective constella-
tions; but, during the 2,000 years.that have passed
since then, the signs have moved, while the stars have
stood still, so that they no longer agree.

The signs of the zodiac have their positions fixed
by the equinoxes—the intersections of the ecliptic with
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the celestial equator. The ecliptic moves but little
among the stars, but the equator shifts its position in
such a way that the equinoxes, carrying the signs of
the zodiac with them, travel entirely round the ecliptic
in a little over 25,000 years.

During the last 2,000 years they have moved west-
ward about 30 deg., so that each sign has ‘“backed”
into the constellation which originally preceded it.

Partly on account of the resultant confusion, the
signs of the zodiac are no longer used in astronomical
calculations. Their appearance in the almanacs in the
present connection is the last survival of a method of
reckoning better adapted to the days of astrology than
to the present time.

This change in the position of the equinoxes is
called precession. It is due to the attraction of the
sun and moon on the bulging equatorial regions cf
the earth—which, it is well known, is not exactly
spherical. This action combined with the earth’s
rotation, causes its axis to move, in very much the
same way that gravity, acting on a spinning top,
causes its axis to revolve about a vertical line, instead
of making it fall over.

. THE MOON.

New moon occurs on the morning of the 6th, first
quarter on the afternoon of the 12th, full moon on the
evening of the 20th, and last quarter on the afternoon
of the 28th. The moon is nearest us on the 5th; and
farthest away on the 18th.

She is in conjunction with Venus on the 3d, with
Mars on the 4th, with Neptune and Mercury on the
7th, with Uranus on the 20th, with Saturn on the 23d,
and with Jupiter on the 24th.

INSPECTION OF GAS METERS.
BY ALTON D. ADAMS.

Illuminating gas manufactured in the United States
during 1900 had a value of $69,432,5682, according to
the Federal Census of that year. Substantially all
of the gas valued at this great sum was measured out
to consumers through meters. These facts are suf-
ficient to show that accuracy in gas meters is highly
important to the public at large.

The office of a gas meter is to automatically record
on its dials the number of cubic feet of gas that pass
through it. After such a record is made by a meter
the consumer is liable to pay accordingly, unless it
can' be demonstrated that the operation of the meter
is inaccurate.

To guard the interests of consumers Massachusetts
has for many years required that all meters, through
which gas is to be supplied to customers of public
systems, be tested and sealed by the State Inspector
of Gas before they are put into use. Moreover, any
consumer of gas from the public supply may apply to
the State inspector to test the meter through which
his gas passes. A meter is considered correct under
the law if it registers within two per cent of the actual
number of cubic feet of gas passing through it.
Meters are owned by the gas companies, and they are
subject to fine if they supply -any meter for the use
of consumers that does not have the seal of the State
inspector. Meters are liable to get out of order, how-
ever, though once correct, and any company is at
liberty to reinspect its meters as often as it thinks
proper. If a meter tested by the State inspector at
the request of a consumer proves to be correct within
two per cent, the cost of inspection, amounting to about
one dollar, e)'cclusive of transportation charges, is
collected from the customer. If the meter is not
correct the gas company owning it must pay all
charges.

Under these regulations all of the new or repaired
meters put into service by the gas companies each year
are first submitted to the State inspector for his test
and seal. The numbers of new and repaired meters
thus tested before being put into use increased from
13,412 in 1889 to 27,451 in 1895 and 35,319 in 1901.
When any of the new or repaired meters are found
€0 be incorrect they are returned to. the companies
that presented them, and must be changed and resub-
mitted. for test before they are used. The rising num-
bers of these tests serve to illustrate the importance
of the work in which the State inspector is engaged.

Besides the meters just considered, the State in-
spector tests many other meters every year that are
complained of as being inaccurate while in use. Rec-
ords of such meters are here presented for each
decade, beginning with that of 1872:

Average Average
Meters Meters Meters
Year Per cent Per cent
Tested Fast Slow Fast Slow
1872 202 87 32 4.80 9.55
1881 141 41 28 5.68 _ 6.44
1891 230 52 34 474 10.03
1901 3 456 T 4.76 7.89

As the law only requires a meter to be correct with-
in two per cent, all of the meters recorded as fast or
slow were wrong by more than that amount. A meter
is said to be fast when it records more gas than passes
through it. A slow meter does not record all of the
gas that passes through it. . The per eent fast or slow
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as given ig the average of all the meters that were-
fast or slow by more than two per cent in each year.

The number of meters tested after complaints has
greatly increased since 1890, being more than four
times as great in 1901 as it was in 1891. The per
cent of fast meters to the total number tested in each
year has also materially risen during the period. In
1891 this percentage was only 22.6, but for 1901 it
stood at 48.3. The ratio of slow meters to the total
tested on complaint has changed at a less rapid rate.

" For 1891 this percentage was 14.7, but in 1901 it

dropped to 7.6. During the entire period since 1872
the average percentage of error for meters fast by
more than the legal limit has been between four and
six. For the same years the percentage of error in
meters slow by more than the legal limit has been
as low as 5.02 and as high as 23.60, but shows no
permanent tendency to either increase or decrease.

During the eleven years of 1891 to 1901 inclusive
6,913 meters were tested as the result of complaints.
Of this total number tested, 3,500 meters, or 50.6 per
cent, were correct within the legal limit, 2,680 meters,
or 38.7 per cent, were fast, and 660 meters, or 9.5 per
cent, were slow. Seventy meters, or about one per
cent of the total number, did not register any of the
gas passing through them, and seven meters would
not allow any gas to pass. One meter varied on test
from four per cent fast to eighteen per cent slow.
From this it appears that the number of fast meters
was four times that of slow meters.

The average percentages by which meters are fast or
slow have been taken from the official records, but it
seems clear that the percentages for slow meters have
been computed on- an incorrect basis, or at least in
a way liable to mislead. The actual amount of gas
passing through a meter should be taken as 100 per
cent in every case. If this is done the meter may be
fast by any percentage, but it can never be more than
100 per cent slow. In the official record the amount of
gas actually passing through the meter seems to have
been taken at 100 per cent for fast meters. For slow
meters, however, the record of the meter dials seems
to have been taken at 100 per cent, and the actual
amount of gas passing the meter divided by the slow
dial record. On this plan, if a meter registers only
cne-half of the® gas passing through it, the meter is
said to be 100 per cent slow, when it is actually only

50 per cent slow. This method no doubt explains the

higher figures of percentages given for slow than for

~ fast meters, also the cases where meters are said to

be more than 100 per cent slow, which follow:

From 1893 to 1901- inclusive the total number of
slow meters tested on complaint was 577. Of this
number 163 meters were between 2 and 5 per cent,
276 meters between 5 and 10 per cent, and 57 meters
between 10 and 15 per cent slow. The percentages for
the remaining slow meters range from 16 to 237, as
given in the official reports, 7 being above 100.

During the same period, from 1893 to 1901, the
number of meters complained of that proved to be
faster than the legal limit on test was 2,521. Of these
meters, 1,599 were between 2 and 5 per cent fast, 798
were between 5 and 10 per cent fast, 97 were between
10 and 15 per cent, and 19 between 15 and 20 per
cent. Two meters were 20, three were 22, one was 27,
one was 23, and one meter was 36 per cent fast.

1t should be held in mind that all of these meters
were tested by the State inspector before they were
put into use, but subsequently grew inaccurate. What
the conditions of meters may be in States where they.
are put into service without official test, and where
there is no public inspector to whom consumers can
appeal, may be surmised but cannot be stated.

G-

British trade, which has been somewhat on the
decline for some time past, is now showing a sharp
revival. The trade returns for the year 1901 show
tremendous drops in the imports of certain raw ma-
terials for manufacture, aggregating some $35,000,000.
Especially is this the case in connection with gutta
percha, the imports of which have declined about
40 per cent. The imports of raw materials for textile
manufacture, however, on the other hand, show an
increase of $10,000,000. In the shoe trade there has
been a great increase in exports to British South
Africa, due to the military demands. Elsewhere
there has been a decline. Foreign imports of. boots
and shoes, however, have risen in the year from $3,
473,490 to $4,694,565. The returns do not show the
separate countries from which the imports have come,
but doubtless this country has supplied ‘the largest
share. With regard to the exports, the construction
of ships for foreign countries was abnormally heavy.
Healthy advances were also shown in the manufac-
turing of yarns and textile fabrics for abroad. The
foreign demand for apparel and articles of personal
use showed a decided increase. British railroad ma-
terial is again in nearly as good demand as two years
ago. The value of British locomotives sold abroad
is steadily rising, and the demand for English tele-
graph wire has grown by leaps and bounds, having
increased considerably over 100 per cent in two years.
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PROGRESSIVE-MOTION ORE-CONVEYER.

A form of ore-conveyer that has met with consider-
able success in Germany is manufactured by Maschin-
enfabrik und Miihlenbauanstalt G. Luther, of Bruns-
wick, Germany. The conveyer is made of sheet metal
and moves horizontally on roller-bearings. Angle
irons are used wherever required. The material to be
transported is discharged at one end or at any desired
portion of the conveyer, and is moved along in one
direction until the point of discharge is reached. The
speed of transportation is constantly accelerated, until
finally the load is dis-
charged at the turn of the
conveyer. Experience has
shown that the operation
is well nigh faultless, and
that during the forward
travel of the first period
of the return, all the ma-
terial is thrown off. An
amount of material vary-
ing from 30 to 150 tons
per hour can be conveyed
with an expenditure of 4
to 25 horse power. The
length of the conveyer is
dependent only on the par-
ticular cross-sectional
form selected. The con-
veyer is intended for the
transportation of coal,
ashes, sand, ores, beets,
sugar, produce and the
like. If coke is to be
transported, or some simi-
lar material that wears
away the metal, a glass
bottom is employed. The speed of rotation of the
driving-shaft is dependent entirely upon the character
of the material to be conveyed, and varies from 60 to
100 revolutions per minute, or about one-third of that
of ordinary progressive motion conveyers.

THE UNVEILING OF THE ROCHAMBEAU STATUE.

BY EDWARD W. BYRN.

On Saturday, May 24, 1902, the two great republics of
the world joined in the celebration of an international
event which carries the thought of the American pat-
riot back to the struggles of his ancestors for inde-
pendent existence.

Lh~ unveiling of the statue of Jean Baptiste Dona-
tien de Vimeur, Count de Rochambeau, was something
more than an ordinary function. It was the occasion
of a remarkable gathering of representative men of the
United States and France, and one in which the armies,
the navies and
the civil gov-
ernments of
both nations
united to do
honor to the
soldier who'
was the official
representative
of the French
g overn-
ment, and
who with
French money
and French
arms and
French men
extended the
helping hand

to the Colo-
nies. Tha
story of Lafa-
yette’s gener-

ously voluteer-
ed services is
already known

to every
schoolboy, but
it remained

for the first
Congress ot
the twentieth
century to do
substan-
tial honor to
Rocham-
beau. The
credit - for the
initiative- in
this - ~~worthy
tribute is -due
to- - "Mr. Jules
Baeufve, the
French Consul
and Chancel-
lor of tke
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French Embassy, who as early as 1899 first suggested
it. A year later the first bill was introduced in the
United States Congress, and on March 3, 1901, a bill
was passed and approved appropriating $7,500, and in
the following year a-second appropriation of $15,000
was secured, which amounts have since been further
supplemented by other sums for the entertainment of
guests sent by France to our shores to celebrate the
event.

Immediately in front of the White House at Wash-
ington, and facing its grounds and closer than any

A PROGRESSIVE MOTION ORE-CONVEYER.

other public reservation, is Lafayette Square, so called
for many years after the French general who gave his
services to the cause of the American Colonies in their
struggle for independence. At the southeast corner of
this square stands the Lafayette monument. At the
southwest corner stands the statue just erected to the
memory of Rochambeau. It is a significant circum-
stance that of all the many statues that now adorn the
capital city of the United States, there are none, not
even of domestic heroes, which are so closely posi-
tioned to the home of the Chief Executive of the Unjted
States.

Count Rochambeau was born in Vendome, July 1,
1725, and died at Thoré, near that city, May 10, 1807.
He entered the French army in 1742 and distinguished
himself ‘in various campaigns, reaching the rank of
lieutenant-general. In 1780 he was placed in com-
mand of the. French army sent to America. He em-
barked at Brest, May 2, 1780, under the escort of
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Chevalier de Ternay with five ships of the line, and
in 1781 he actively co-operated with Washington in
the movements which led to the capitulation of Corn-
wallis at Yorktown. It is said to be an authenticated
fact that just before the surrender of Cornwallis - at
Yorktown, Rochambeau advanced to Robert Morris,
the financier of the Colonies, the sum of $20,000 out
of the French war chest to pay the men under Wash-
ington and relieve their pressing necessities. In recog-
nition of Rochambeau’s services, Congress gave him a
vote of thanks and presented him with two pieces of
cannon captured from the
English. On his return
to France, in 1783, he was
made Governor of Picardy
and Artois, and' in 1791
was made Marshal of
France. Bonaparte also
named him grand officer
of the newly-created Le-
gion of Honor and pen-
sioned him. During the
reign of terror Rocham-
beau was imprisoned, and
only. escaped the guillo-
tine by the death of
Robespierre.

The statue, which is in
bronze and of heroic pro-
portions, is the work of
Ferdinand Hamar, the
deaf-mute French sculptor,
and is a replica of the one
erected in France. L. Par-
ent is the architect, and
the stonework of the ped-
estal, which is of French
limestone, is by Ferdinand Gaussen. Besides typify-
ing the happy relation of the two peoples, it is a
handsome addition to the statuary of the United States
capital, graceful in design, artistically executed, and
well placed. Its most salient feature is the figure of
the general in the uniform of his rank and with arm
outstretched in the attitude of command. A sym-
bolic figure below typifies the sentiment and meaning
of the monument. A female figure representing lib-
erty, with drawn sword in one hand, extends protec-
tion over the American eagle, which as a young fledg-
ling is posed in an attitude of defiance against attack.
The left hand of the figure bears aloft the entwined
flags of France and of the United States, and the prow
of 4 ship in the background suggests the help from
over the sea. Lower on the pedestal is displayed the
shield of the United States, bearing the thirteen stars
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Turret ship (steel). 8 sCrews. Displacement, 11,275 tons. Leugth,-ass-feet'ﬁ inches. Beam, 66 feet 6 inches. Draught, 27 feet 6 inches. Indicated Horse
Power, 14,500. Built at Brest. Launched 1896. Cost $5,300,000. Armor: Belt, 153{ inches ; gun positions, 1534 inches ; deck plating, 8% to 11§ inches. . Arma-

ment: Four 12-inch guns; ten 5.5 R. F.; eight 8.9 ; sixteen 1.8; ten 1.4; eight machine guns. Torpedo 'Tubes, 6 (2 submerged). Speed, 18 knots. -Normal
Coal Supply, 680 tons. Complement, officers and men, 632.

THE VISITING FRENCH BATTLESHIP “GAULOIS,” IN ATTENDANCE ON THE ROCHAMBEAU CELEBRATION.

of the original Colonies.
In recognition of the dignity and importance of the
event, France
— — has sent her
splendid bat-
tleship, the

“Gaulois,”
whose formid-
able propor-
tions and
equipment are
so well shown
in the illustra-
tion. It is an
interesting
fact that this
- fine specimen
of a modern
warship was
built at Brest,
the very port
from which
Rockambeau
embarked for
America in
1780, and she
is also the
first French
battleship of
the first class
to cross the At-
lantic. This
ship brought
with her, as
representatives
of the army
and navy of
France, Vice-
Admiral Four-
nier, Inspector-
General of the
Navy; Lieu-
tenant - Colonel
Meaux Saint
Marc, orderly
officer and per-
sonal repre-
sentative aof
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President Loubet; General Brugére, Command-
er-in-Chief of the French Army, Vice-President
of the Supreme Council of War and Inspector-
General; . General de Chalendar, Commander
of the 14th Infantry Brigade; Lieutenant-
Colonel Hermite, Commander of the 6th Bat-
talion of Foot Artillery; Captain of Artillery
Peuilloux de Saint Mars, and Captain of Cuir-
assiers Lasson, attached to the General Staff
of the government at Paris. Representing
civil life, and previously arrived in the passen-
ger steamer ‘Touraine,” were the present Count
and Countess de Rochambeau; the present
Count de Lafayette; M. Croisset, of the Faculty
of Letters; M. Le Grave, Commissioner to the
Louisiana Purchase Exposition; and other well-
known civilians. In appreciation of the courtesy
of the French government Secretary Moody as-
signed a special squadron from the United
States Navy to meet and salute the incoming
“Gaulois” and act as. an escort of honor. This
squadron consisted of the cruiser “Olympia,”
Rear-Admiral Higginson’s flag-ship, and the bat-
tleships “Kearsarge” and ‘“Alabama.”

The ceremonies at the unveiling of the statue
in Lafayette Square included the following pro-
gramme: Invocation by Dr. Stafford; welcome
by the President of the United
States; unveiling of the statue by
the Countess Rochambeau; music,
‘“The Marseillaise,” by the French
Band; presentation of the sculptor,
M. Hamar; remarks by the French
Ambassador (in French); selection
by the French Band; remarks by
General Horace Porter, TUnited
States Ambassador to France; se-
lection by the Marine Band; ad-
dress by Senator Lodge; ‘“Star-
Spangled Banner,” by the French
Band; remarks by General Bru-
gére; benediction by Bishop Satter-
lee.

Following the ceremonies of the
unveiling, social functions in enter-
tainment of the guests will follow
as a pleasant ending of the cele-
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bration. It is understood that the guests will
visit various points of interest in the United
States before returning to their native land.

HYGIENIC MECHANICAL BREAD-MAKING.

The man who insists upon eating only the
bread that his mother makes probably con-
siders the loaf offered for sale in the grocery
stores of the large cities the product of an un-
cleanly factory, and of the unwashed hands
of men reeking ‘with perspiration. Possibly
that may have been true some ten years ago;
probably it is still true of the little cellar
bakery which supplies the bread of the people
who live in the poor quarters of a large city
such as New York. But home-made bread, good
though it may be, has now been almost sup-
planted by the bread kneaded and baked by
modern apparatus, especially designed for its
purpose. Furthermore, machine-made bread has
the one great merit over its domestic rival that
it is absolutely uniform in quality. Each loaf
is exactly like its fellow. The ingredients are
always the same. The dough is always allowed
to “raise” at a constant temperature. If in
addition to its absolute uniformity, perfect
cleanliness of production could be attained,
there would be no reason for using
home-made bread. It was the pleas-
ure of one of the representatives of
the SciENTIFIC AMERICAN to inspect
a plant installed at 362 West Broad-
way by the National Bread Com-
pany, of 25 Broad Street, New Yocrk
city, in which bread is made by a
system not only efficient, but so
clean in its methods that it would
meet with the approval of the most
exacting physician.

Briefly described, the process of
making D»Jread at this plant con-
sists in mixing the various brands
of flour—made from spring wheat,
winter wheat, and  pure rye—by
means of a mechanical mixer and
cleaner; conveying this mingied
flour to a huge storage bin; trans-
ferring the flour to scales, by which
it is automatically weighed and
discharged into machines by which
it is kneaded into dough with the
necessary quantity of water; auto-
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Machines For Mixing and Kneading the Dough.
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matically removing the kneaded dough from the ma-
chines and allowing it to raise in a steam-heated
room; dividing the dough into sections and molding
it into the desired shape; and finally baking the dough
into bread. From this brief statement of the essen-
tials of the processes carried out it does not appear
thdt any wonderful efficiency is gained, or that any
unusual cleanliness is observed. But a closer exam-
ination of‘th’e process will throw more light upon
these important points.

Every man who works in this plant must be a
surgically clean man. Before he starts his day’s work
he must bathe himself in one of the factory bath-
rooms; he must discard his own clothing and wear
that which is supplied by the company. The clothing
thus supplied consists not simply of trousers and
jacket, but of a complete suit of underwear, down to
a clean pair of socks. Not before he has clothed him-
self in a clean working suit, spotlessly white, is a
man allowed to enter a working room. Surely a sys-
tem which exacts the utmost cleanliness of its work-
ers should produce a product which can be fearlessly
eaten even by the man whose diet in large part con-
sists of the bread that his mother makes. .

In the making of this hygienic bread the first step
is to mix and clean the filour. These two duties are
performed by a machine of most wonderful operation.
The machine in question takes the spring and winter
fiour, mixes them together, and so thoroughly refines
them that even the finest fibers of the sack are re-
moved and discharged into a refuse receptacle. Mod-
ern milling machinery has done much to improve the
quality and cleanliness of fiour before it reaches the
consumer; but before it can be kneaded into dough
and baked into bread it must be still further cleaned.
That is why so elaborate a machine is required.

From this mixing and cleaning machine the flour
is transferred by screw conveyers to a large storage
bin. From the bin a second system of conveyers car-
ries the cleaned fiour to automatic scales, by which
a certain quantity of fiour is automatically weighed
and discharged into the kneading and mixing ma-
chines. Yeast and other materials and filtered water
of a certain temperature are added to the weighed
flour in the desired quantities.

By far the most important and interesting feature of
this bread-making plant are these kneading and mix-
ing machines. It is their purpose to knead the dough
exactly as it is kneaded by human fingers; but human
fingers could never knead so thoroughly and so quick-
ly, nor could they produce as many pounds of bread
from a barrel of flour as these machines can. The
main elements of a kneading machine are a wooden
‘trough, above the bottom of which two screw convey-
ers are longitudinally mounted; and two reciprocating
frames carrying wooden plungers inclined toward each
other and arranged to play between the screw con-

veyers. The frames are connected by rods with two
meshing gear wheels driven by a countershaft. The
screw conveyers are rotated by the same means. The
operation of such a machine is a rare sight. The

screw conveyers, rotating in opposite directions, force
the dough to the center of the trough; the oppositely
rotating gears, through the medium of the connecting
rods, cause the plunger frames to move up and down
alternately, and the wooden plungers as they rige and
fall intermingle the particles of gluten forced toward
them by the conveyers. After thirty minutes of n.ix-
ing and kneading, by which the fiour, water, yeast,
etc., are intimately commingled into a perfectly homo-
geneous mass, a trap door in the lower part of the
machine is opened and the dough is automatically
transferred to a wooden trough. It is conveyed to the
steam-heated raising room. The trap door is then
closed, new materials are put in the machine and an-
other lot of dough is mixed and kneaded. There was
once a time when all this kneading and mixing was
done by hand. Not only is it hard to knead dough
manually, but the flour is not economically used. By
using mechanical kneaders, the dough can be mixed
and thoroughly kneaded without touching it with the
hands. The ordinary mechanical mixer produces
about 285 pounds of bread from a barrel of fiour.
That is undoubtedly a very good result.. But the
peculiar kneader which we have described does bet:
ter. Its average production is 350 to 352 pounds of
bread per barrel of fiour. Its record is 388 pounds.
This economy and efficiency is due entirely to the pecu-
liar kneading of the dough. The ordinary mechanical
mixer usually ‘effects a mixing of the fiour, water,
yeast, etc., by means of a double spiral dasher. There
is no attempt to reproduce mechanically the knead-
ing action of the fingers. In the machine under dis
cussion, the kneading parts are mechanical fac-
similes of the housewife’s fingers.

After the dough has fermented or “raised,” as it is
popularly called, in the steam-heated room previously
referred to, it is ready for the molder. Unfortunately
no machine has ever been invented which is capable
of giviﬁg to the dough any desired form. For that
reason it is necessary to employ, even in this factory,

men whose duty it is to mold the dough into the
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proper shape. But, despite this necessity, an attempt
has been made to introduce a mechanical former.
This machine consists simply of a number of rolls by
which the dough is taken and curled and curled until
it is discharged in the shape of a rather long cylindri-
cal loaf. The machine does its work well. In the
future we may even hope to see similar machines
which will produce the usual cottage and twist loaves,
as well as the other forms.

From the kneading and mixing room the fermented
dough is dropped through chutes to the molding tables
on the floor below. There the men divide it into small
parts, and deftly knead it into the form in which it
is to be baked. For some kinds of bread it is neces-
sary to cut the dough into a number of very small
parts. For this purpose a very ingenious divider is
employed, which consists of a plate through which
knives may pass vertically. The dough is laid upon
the plate; a cover is swung down; a lever is pulled;
the knives rise and the dough is cut into thirty-six
parts. No matter what the quantity of dough may
be, the number of parts into which it is cut will al-
ways be thirty-six. Moreover, the division is so clean
that none of the parts cling to each other.

After having been molded into loaves the dough is
allowed to raise for a short time, and it is then ready
for the baking ovens. In the plant under considera-
tion the design of the ovens conforms in purpose with
the apparatus used in other parts of the plant. The
comfort of the bakers and cleanliness of the bread
are the main ends which it has been sought to attain.
The old baking ovens are fired from the front. Coal
is shoveled into a firebox which is placed directly be-
neath the baking tiers. Ashes are removed through
the same opening. Naturally such a system presents
a most excellent opportunity for the mingling of
cinders with the dough. Such an objection has been
overcome in the National bread plant by firing the
ovens not from the front, but from the back. It there-
fore follows that the men can work at their ease, and
that there is little or no possibility of baking bread
in which a goodly portion of coal dust has been
mingled. In order that the baker may see how his
bread is baking, electric incandescent lights are used,
which illuminate the interior of the oven. In order
that a wonderfully tempting nut-brown color may be
produced, steam is introduced into the oven during the
baking process. After the baking the loaves are re-
moved from the oven by means of long wooden shovels
called “peels.” They are then collected, ciassified as
it were, sent to the shipping room, wrapped in par-
affine paper and then loaded on delivery wagons.

In concluding this article attention should be called
to an apparatus the like of which is probably not to
be found in any other bread-making plant. The ap-
paratus in question is intended for the baking of
Boston brown bread and of crustless bread. It is a
rather fashionable practice in serving sandwiches to
cut the pieces of bread in triangular form and to trim
off the crust. No doubt very dainty sandwiches are
thus made. But the loss of good bread is considerable.
In order to prevent this loss the National Bread Com-
pany has devised a steam oven in which bread which
is absolutely without crust is produced. The dough
is prepared in the usual manner, and is not baked by
direct exposure to the intense heat of a fire, but is
steam heated in a completely closed tin box. The
steam from which the necessary heat is derived is
the exhaust steam of the plant. The heat thus gen-
erated may be therefore said to cost practically noth-
ing. And the result of this peculiar steam-baked
dough is a bread which is a unique product of the
modern baker. The same process is used in the baking
of Boston brown bread. The dough is merely inclosed
in cans and subjected to the baking heat of this ex-
haust steam. That crustless bread oven and the
kneading machine may well be considered as two of
the most interesting mechanical contrivances of this
hygienic bread-making plant.

The company has under construction a scaling ma-
chine by means of which the dough can be cut into
pieces of identical weight, each piece being sufficient
for one loaf. It is expected that this machine will be
ready for the bakery within a few weeks. When it is
installed the entire operations from cleaning of the
flour to the baking of the bread will be practically
automatic, so that the human hand will not come in
contact with the flour, dough or bread at any stage of
the manufacture.

g

Trials of the Submarine Boat ¢ Adder.”

The submarine boat “Adder” had her trial trip on
May 18. The trial is particularly noteworthy for the
fact that it is the first time that a submarine boat has
been operated in fresh water. The longest of the “Ad-
der’s” submerged runs was about 11, miles; several
of them were fully a mile long. In order to show
that the vessel could be as easily handled in fresh as
in salt water, a number of short or porpoise dives
were made.
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Engineering Notes.

According to the Railway and Locomotive Engineer,
the first charter ever granted in this country, or proba-
bly any other, for the building of a railroad, bears date
1819. The Pennsylvania Legislature granted the char-
ter in question to Henry Drinker, for a railroad from
Delaware Valley to the headwaters of the Lehigh
River—practically the route now controlled by the D.,
L. & W. Railway from the Water Gap to Scranton.
That was before the days of steam, and the ‘“wagons”
that were to be run on the road were simply horse
vehicles. The old charter, and the rights it conveyed,
were purchased by the original Delaware & Lacka-
wanna Company for $1,000.

There is every reason to believe that the great rush
of German iron and steel not only into British and
Qontinental markets, but even into America, is prompt-
ed by financial necessities, remarks the Glasgow Her-
ald. The country is suffering from the effects ot
enormous and unhealthy overgrowth. Production has
been lately reduced by the force of circumstances, as
the number of unemployed reveals, but it is still in
excess of normal requirements. The surplus is still
evidently so great that the only conclusion one can
come to is that many concerns are being run merely
for the purpose of “raising the wind.” It is certain
that most of the reported transactions in German
iron and steel in foreign markets must be made at a
heavy loss on the cost of production. For instance,
a sale reported a day or two ago of 30,000 tons of
hematite pig iron for America at 55s. f. o. b. Rotter-
dam is at a price 2s. per ton under Cumberland hema-
tite. Yet the German stuff, made from imported ore,
doubtless has to be brought some hundreds of miles
from the furnaces to the port of shipment. Coal has
lately been taken from Scotland to Stettin, there
to smelt iron which was brought back to Scotland.
All this means a losing business.

The locomotive industry of Austria comprises five
different establishments, employing 5,200 workmen,
viz.: The machine works at Florisdorf, with 1,300 men;
the machine shops of the State Railway Company at
Vienna, with 1,300 men; the locomotive works at
Wienerenstadt, with 1,400 men; the Kraus Machine
Factory at Vienna, with from 400 to 500 men; and the
Bohemian-Moravian Locomotive Works at Prague, with
800 men, says The Railroad Gazette. The total number
of men employed in normal times is about 6,000. The
total annual capacity of the five establishments is
about 400 locomotives, and their annual earnings
are between $4,060,000 and $5,075,000. The various
establishments have at present ‘orders for 92 locomo-
tives and 24 tenders from the State, and for some 20
locomotives from railroad corporations doing business
in Austria. Foreign orders were quite frequent in
former years, and even as late as 1900 no less than
60 Austrian-built machines went to Belgium and
France. During the present year, however, the only
foreign order received has been one from Egypt for six
locomotives. Unless new contracts are obtained in the
near future, four of the five locomotive-building estab-
lishments will be without work within six months.
In fact, the blacksmiths and turners will be left idle
much sooner.

The accumulation of amalgam on copper plates, like
other mill matters, is largely resultant from the ore
treated. In the case of some sulphide ores the amal-
gam has a tendency to form hard scale on the plates,
which cannot be removed with a rubber scraper, whisk
broom or any such tool, says the Mining and Scientific
Press. But with a steel scraper the scale can be broken
through and cracked off like a layer of dry putty,
and this, if done properly, leaves the plate with a soft
and satiny amalgam surface, if anything, better for
catching gold, than the uneven surface of harder-
scaled amalgam. The use of the steel scraper is neces-
sary with inside plates, where the scouring of the
heavy mineralized pulp seems to harden all the amal-
gam. Amalgam which forms hard scale on the plates
yields bullion finer in gold and lower in silver than
the softer variety, and it is generally obtained from

" ores carrying comparatively coarse or fiaky gold. Pos-

sibly only the coarser gold tends to form hard amalgam
scale on copper plates, so that while in some ore the
native silver is the coarser, in other instances, where
native silver is almost unknown, scale can only form
from ores carrying coarse gold. The increasing pro-
portion of silver to gold in the amalgam caught farthest
from the battery is of common occurrence. The old
plates should be thoroughly scoured for several hours
with sharp sand from the tailings, hot water and quick-
silver. The loosened amalgam could then be removed
(after washing off the sand with hot water) with a
rubber scraper in the ordinary way, leaving the plate
with a good, soft surface of amalgam, in excellent con-
dition for further use. Considerable difference lies
in the mode of cleaning the plates, and especially in the
use of the steel scraper. This tool can be used so as
to ruin any plate, but in proper hands it is indispen-
sable to the millman.
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SINKING THE CAISSONS FOR EAST RIVER BRIDGE NO. 3.

The new East River Bridge No. 3, which will span
the river between the present Brooklyn Bridge and
the new East River Bridge No. 2, which is nearing com-
pletion, crosses from the foot of Washington Street,
Brooklyn, to the foot of Pike’s Slip, Manhattan. It
will have a total length between anchorages of 3,165
feet, and a span from center to center of towers of
1,465 feet. The floor will be carried by four steel
cables, and like the new East River Bridge referred
to, its towers will be built of steel. As originally
planned, the floor of the bridge was to have a total
width of 120 feet, or 2 feet more than the floor of
the new East River Bridge, and provision will be made
for a large number of trolley tracks, as well as for two

lines to connect with the elevated railroad system.-

The plans which are under consideration by the Bridge
Commissioner contemplate track connections with both
the Brooklyn Bridge and the new East River Bridge,
and a circulating system of traffic, by which cars can
cross by one bridge and return by some other, thereby
avoiding the congestion which would occur if the rail-
roads terminated at the bridge entrances, a congestion
which is painfully evident every night and morning at
the Manhattan end of the Brooklyn Bridge.

In the present article we describe the important
work of sinking the caissons which form the founda-
tions of the towers for the new bridge. The caissons
for the new East River Bridge No. 2 were four in
number, there being two beneath each tower. This
arrangement was necessitated by the rather steep
slope of the underlying rock at the site of the towers
of that bridge on each side of the river; but fortuw-
ately the preliminary borings for Bridge No. 3 showed
that the surface of the underlying rock was fairly level,
and hence it was decided to construct a single huge
caisson to form the foundation under each tower.

Our front page illustration shows the process cf:

sinking the Brooklyn caisson, which is located immed-
iately at the foot of Washington Street. The structure
measures 78 feet in the direction of the axis of the
bridge by 144 feet transversely to the axis. The
caisson proper is 55 feet 6 inches in depth, and above
this is a temporary cofferdam 44 feet in height, which
is built up to prevent the water from flowing into the
work during sinking. It will thus be seen that the
total depth of this huge box, when it is finally sunk to
bedrock, will be just 6 inches short of 100 feet. The
walls of the caisson are built up of two layers of 12 x
12-inch timber, the outer one laid horizontally and the
inner vertically, while on the outside of thic is a
double layer of 2-inch planking, the inner laid diagon-
ally, and the outer vertically, as shown in our engrav-
ing. The planking is calked to make it perfectly
watertight. The bottom edge of the caisson is shod
with a half-inch steel plate to protect it from injury
as it is forced downward through the silt and sand.
Six feet from the bottom edge there is built over the
whole caisson a solid roof of timber 2 feet 9 inches
in thickness. The space beneath this watertight roof
is known as the working chamber, and here are em-
ployed the ‘“groundhogs,” as the men who are engaged
in the work of excavating are called. This working
chamber is divided into three longitudinal sections,
from which to the surface of the cofferdam there ex-
tend nine plate-steel material shafts and one elevator
shaft, both material and elevator shafts being furn-
ished with air locks. There are also fourteen 4-inch
wrought-iron pipes which extend, like the shafts, from
the roof of the working chamber to the surface. At
the bottom of each of these pipes is a flexible hose sim-
ilar to the section hose of a fire engine. At the top
of the pipes there are bends which pass over the edge
of the cofferdam and discharge into the river. Under
the old system of building caissons, it was customary
to build the roof of solid timber to a thickness of some
10 or 12 feet; but in the present case the roof is made
of the same thickness as the side walls, namely, 2 feet
9 inches, and the necessary strength is secured by
building a cofferdam of 12 x 12-inch timbers, which
for the first 25 feet above the roof are laid on 12-inch
centers vertically and for the next 15 feet of the
height are laid on 2-foot centers verfically, the lateral
diztance between centers being 6 feet. This mass of
cribwork is stiffened vertically and laterally by a
perfect forest of diagonal trussing, the great depth
of this trussed cribwork serving to give a very power-
ful bridge effect in supporting the load upon the roof
of the working chamber.

The caisson, which was built in the Harlem district,
was towed down the East River to its site, and sunk
to the river bed by loading it with concrete. The ma-
terial for the concrete is brought by barges to each
side of the pier at the foot of which the caisson is
being sunk, and a couple of powerful derricks on the
pier lift the sand, broken stone and cement, and emply
it into a large concrete mixer on the pier. From the
mixer the concrete is run through the bottom of a
hopper into buckets, which are then picked up by other
derricks and dumped into the caisson. The conciete
falls among the cribwork and is rammed tight, .dling
all the interstices from the roof upward.
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Under ordinary circumstances, in sinking a caisson
the bulk of the material would be shoveled from the
bottom of the river that is-covered by the working
chamber into buckets and then hauled up through the
shafts and airlocks, and finally dumped into barges and
carried away. But in the present case the material
of the river bottom has been found to be such an al-
most pure sand, that the bucket shafts have been used
but very little, and it has been found possible to blow
out the materials by the force of the compressed air,
which is forced into the working caisson for the use
of the workmen. The method of blowing out the
sand is as follows: The bottom of each of the 4-irich
permanent pipes, which we spoke of above as being
fixed in the caisson, has a length of hose which reaches

from the roof of the working chamber to the
bottom of the excavation. A 4-inch water pipe,
which also passes through the caisson, sup-

plies water at 100 pounds pressure to six jets.
One of these jets is directed at the sand around each
blowpipe, and loosens it so thoroughly that the air
pressure in the caisson is sufficient to blow it up
through the pipe and out over the edge of the caisson.
Thus far practically the whole of the excavation has
been done by this method, but very few bowlders and
rocks being encountered. The cutting edge of the
caisson reached the bed of the river at 20 feet below
mean high water. Here it passed through 4 feet of
mud, and then entered a deep bed of fine sand which
the borings show to extend through a depth of 66
feet. Below this is about 4 feet of coarse gravel, and
then is found the solid underlying rock on which the
caisson will finally rest, the rock being found at 94
feet below mean high water, or 74 feet below the bed
of the river. Considering the huge size of the caisson,
the largest ever constructed, the speed of sinking has
been remarkable., The work commenced on March
26, and at the present writing the caisson is ‘about
two-thirds down. The probability is that by the mid-
dle of June it will rest upon the rock bottom.

From what we have already said, it will be under-
stood that the longer side of the caisson lies up and
down stream, parallel to the shore. Our front page
illustration is drawn looking downstream toward the
Brooklyn Bridge, the easterly towers of which are
visible in the distance. The side of the caisson is
broken away in the drawing in two places for the
purpose of showing the elevator shaft and the cage
descending with workmen. The construction of the
roof, walls and bulkheads of the caisson is also clearly
shown, and in the working chamber a workman is
seen directing a blowpipe hose against the loose ma-
terial on the bed of the river. When the caisson has
reached solid rock, the whole interior of the working
chamber will be filled with tightly-rammed concrete
up to the very roof, thus providing a solid concrete
and timber mass from the rock level to the top of the
caisson, which will be 37 feet below mean high water.
The surface will be carefully leveled. off, and upon it
will be built a solid masonry pier, whose base will be
67 feet by 1341 feet, and whoce coping will be 23 feet
above mean high water, the total height of the masonry
pier being 60 feet. We are indebted to Mr. F. M. Syl-
vester, the Resident Engineer in charge of the work,
for courtesies extended in the preparation of this
article.

O
The Current Supplement.
A large picture of what is perhaps the largest crane

‘in the world constitutes the frontispiece of the current

SuppLEMENT, No. 1378. A full description of the crane
is also published. A subject which should be of rare
interest to engineers is the purification of feed-water.
The article in which this matter is treated is very fully
illustrated and very exhaustive. Dr. H. .F. Keller dis-
courses entertainingly on the gases of the atmosphere;
and Dr. Stephen D. Peet tells something of ethnic
styles in Central American architecture, illustrating
his text by good pictures. Messrs. Swinburne and
Cooper’s paper on the “Development of Electric Rail-
ways,” which has attracted such widespread attention
among electrical engineers, is published in the current
SvprLEMENT. The recent Nice automobile races are
deseribed, and some of the vehicles that took part
aré illustrated. An article of timely interest is that
on the unveiling of the Rochambeau statue, which is
accompanied by a picture of the statue itself.

Iron Ore in Porio Rico.

Dr. David T. Day, Chief of the Division of Mineral
Resources of the Geological Survey, returns from a
trip to Porto Rico with accounts of the iron resources
of the island. His superficial inspection rendered it
difficult for him to ascertain how productive the ore
beds might prove to be. But it seems certain that
there is enough to warrant the growth of a fair-sized
industry. Gold is not found in sufficient quantities to
warrant a repetition of the Klondike excitement. At
present about four hundred families are engaged in
gold-mining. The product of their labor is carried to
the stores, where it is weighed and given in exchange
for food, clothing and cattle.
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Automobile News,

In the recent speed trials organized by the Auto-
mobile Club over a Kkilometer course at Gunton Park
the highest average speed for four runs was attained
by a 50-horse power Napier carriage, which covered
the distance at the rate of 44 miles per hour. A 24
horse power Mors car gave an average speed of 41
miles per hour. -The road surface was heavy, and two
runs were down hill and two up hill.

Emperor William is doing his best to promote the
alcohol industry. He has induced the North German
Lloyd and Hamburg-American lines to adopt, experi-
mentally, spirit motors on their small harbor craft.. It
is said that the Krupps are about to order an eight
horse power spirit motor for their station at Meppen.
The Alcohol Association will supply the spirit for these
experiments gratis. What the outcome of these experi-
ments will be is hard to say. That alcohol ought to
prove an admirable fuel is evident erough from the
recent trials made in Paris and Berlin, but up to the
present time no satisfactory alcohol motor has been
irvented. There is here a chance for inventors.

One of the latest men of prominence to testify to
the usefulness of the automobile to a business man in
the time saved going to and from his business is Mr.
H. C. Frick, the well-known steel magnate of Pitts-
burg. Mr. Frick uses a powerful machine to cover the
fourteen miles from his home to his office twice daily,
and the time consumed in the journey is but twenty-
cne minutes. The millionaire is reported to have said
the time saved him by the new means of locomotion
amounts to at least half a million dollars yearly. At
the present rate of improvement, it will not be long
before the automobile will compete with the railroad
over much greater distances, and the life of the cinder-
begrimed commuter will be freshened by a rapid ride
to business through the clear morning air from his
country seat twenty-five to fifty miles away. Good
roads are all that are needed to cause such prophecies
to be realized.

An ingenious sparking plug, .called the “Seer,” has
been devised, in which the usual porcelain core has
been replaced by a glass thimble. The metal portion
of the plug is of the standard pattern, arnd the glass
can be adapted to existing plugs. As a means of view-
ing the spark while the plug is in place it has obvious
advantages, for it is not always certain that a plug
needs attention when one unscrews it to see. If the
plug is so dirty that the spark cannot be seen through
the glass, there is certainly occasion for cleaning, but
the advantage of being able to view it from outside is
emphasized by the fact that an external spark when the
plug is dislodged does not occur under the same con-
ditions as in actual use. The heat and the pressure
are disturbing factors, and it is therefore a decided
cenvenience to see that the plug is doing its work
correctly. Tough glass, which is less fragile than
porcelain, is used, and experiments have shown that the
glass is less likely to get dirty than porcelain, proba-
bly owing to its higher degree of polish.

The automobile with which Messrs. Lehmess. and
Cudell have started. from London to- make a tour
around the world, is of the Panhard & Levassor make,
with a Centaur motor of 20 horse power, four-cylinder
type, with four speeds and rear movement. To avoid
breakdowns caused by the igniting apparatus they took
three kinds with them: a gasoline burner, an auto-
sparker and a third igniter fed by accumulators which
they will charge from dynamos. The four wheels have
equal diameters and the front wheels may be placed in
the rear, being provided with bosses for attaching the
chain-wheel. The reservoirs contain 150 gallons of
petrol, 25 gallons of water and the same of oil. The
weight of the six passengers and baggage is 6,600
pounds. The automobile carries also Mr. G. S. Harvey
and Baron de Breyne, besides a mechanic and a cook.
The party started from London on the 1st of May.
They are to remain in Paris about ten days and will
then start on their tour around the world. The route
has been carefully studied. They will pass by Brussels
and reach Berlin by way of Cologne and Magdeburg.
Upon reaching Russian territory they will pass by
Posen, Grodno. and Wilna to St. Petersburg, which Dr.
Lehmess counts upon reaching abhout the end of May.
Then come Moscow, Nijni-Novgorod and firally Ischel-
binsk in the Ural region. They will pass through
Asia by way of Siberia, through Omsk and Irkoutsk,
and traverse China by Urga, Kalgan and Pekin, thence
embarking at Shanghai. They will have one stage in
Japan, from Nagasaki to Tokio. After stopping at
Honolulu they will embark for San Francisco and
undertake the tour of America, passing by Mexico,
New Orleans, St. Louis, Chicago and’ New York, after
making a point as far as Canada. From New York
they will sail for Southampton. The party expects to
reach London .in eight months, if all goes well. At
Paris Mr. Cudell found one of his friends, Mr. O. Hey-
mann, who is to accompany the party with a 12 horse
power Ader machine and serve as scout along the road.
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POMPEIL,

With the long-drawn-out tragedy of the West In-
dian eruptions being now enacted before our very
eyes, the parallel disaster that happened to the Roman
sraside resort of Pompeii takes on an added interest,
in spite of the interval of nigh upon two thousand
years that has lapsed since the city was buried. The
destruction of Pompeii differed from -that of St. Pierre
in that while, the modern town was practically razed to
the ground, the buildings of Pompeii were left stand-
ing, although they were buried entirely out of sight by
the falling volcanic ashes.

There is no city in the antique world of which wd¢
know so much as Pompeii—a place whose sudden ex-
tinction was, perhaps, the most important event for
Roman archaology which could have occurred. The
literature on the subject is most extensive, and we
have in one bibliography of the subject no less than
five hundred titles.

Pompeii in the old days lay nearer the sea and the
River Sarno than at present. It stood on an elevation
a third of a mile from the sea, offering a charming
spot for a sojourn or a permanent residence, so that
it is little wonder that Pompeii was so popular with
the Romans. We know very little of the city prior to
its destruction except that the inhabitants engaged
in commerce and agriculture, and did quite a business
in millstones. At the time of the great eruption of
79 A. D., the population was a very mixed one.

In A. D. 63 the city was visited by a violent earth-
quake which threw down most of the buildings in the
city, and there was just about time to rebuild the
public buildings when the great catastrophe-occurred.
This was perhaps fortunate, because now we have
the remains of the city built nearly all in one period.
The damage was done by the volcanic ash and pumice
made into a kind of muddy rain, combined with earth-
quake  shocks. The woodwork of the buildings was
not set on fire, but was so desiccated and charred
that it has not been in most cases preserved. There
is every indication that a copious rain fell with the
ashes. It is estimated that 2,000 persons perished
in the catastrophe. The city formed an irregular
oval four-fifths of a mile long and two-fifths of a mile
wide. It was surrounded by a wall and there were
eight gates. The city took its shape from the end of
the old lava stream in which it lay, which ran southeast
from Vesuvius. Our ehgraving is from a model of
Pompeii which gives a much better idea of the city
than can be obtained in any other way. The visitor
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the Large Theater and the Small Theater. Back of
the Large Theater is an open-air gymnasium and the
Temple of Isis. The street -which is so prominent an
object is the Stabian. Streeét. The streets were laid
out with great regularity and ‘the public buildings
form two groups, one lying: about the Forum and the
other is the group which we have just described. The
Forum measures 497 by 156 feet, including the colon-
nade. No vehicles of any kind were permitted in it, as
is shown by the upright stones at the streets, which

CYNIPS POLYCERA.

bar all passage to chariots or carts. Gates were pro-
vided, so that even pedestrians could be kept out if
it was thought desirable. The Forum was given up to
temples, markets and buildings connected with the
administration of the city. The principal buildings
were the Basilica, the Temple of Apollo, the Market
Buildings; City Treasury, the Temple of Jupiter, the
Sanctuary of the City Gods, the Temple of Vespasian
and the Voting Place. The Baths of Pompeii were
naturally on a small scale, but owing to their ex-
cellent preservation and the certainty with which the
use of the various rooms can be assigned, we derive
from them most of our information regarding the ar-
rangements of ancient baths. The Amphitheater lies
at a distance from the other excavations. Its length
is 444 feet, breadth 342, and is small compared with
other amphitheaters, but was naturally large for the
town, so that only a part of it was provided with seats.
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CYNIPS POLYCERA.
BY M. C. FREDERICK.

No photograph nor description can portray the deli-
cate beauty of the home of the young Cynips polycera.
It was at the foot of the Santa Ynez mountains, across
the range from Santa Barbara, that I saw them for.
the first time, depending from the under side of white
oak leaves like fairy bells or tiny fantastic Japanese
lanterns. In the midst of a natural park, consisting
mostly of magnificent live oaks which have been jeal-
ously guarded from the woodman’s ax that has almost
denuded ‘the region of timber, are a few stately white
oak trees. They bear a bountiful crop annually of
rosy-cheeked ‘“oak apples;” but it was only on a
white oak scrub that the remarkable Cynips polycera
was found, the insect amother who provides so curious-
ly for her prospective offspring, evidently selecting
the tender, juicy, leaves of the young tree in prefer-
ence to the less vigorous growth of the mature ones.

With a leaf for a canopy these brilliantly-colored
and highly-ornamental homes are easily overlooked,
but an observant eye once catching the gleam of the
white-and-rose, so delightfully blended, follows up the
discovery until a veritable wonderland is revealed.

As not even the tiniest opening is visible through
which the occupant might have entered in its earliest
infancy—not to mention the access of air and food—
it is hard to believe these starlike fairy bells the
habitations of living organisms.

How the little grub gets inside has long been an
open secret of the student of natural history, who
knows that the multitudinous variety of galls found
on rose bushes and other vegetation, but chiefly upon
the oaks, are caused by the sting of a little fly who
lays her eggs in'the soft tissues of leaf or stem.

The male of some kinds of gall flies has never been
discovered, hence parthenogenesis is believed to meet
this deficiency in nature. The female is provided
with a hair-like ovipositor snugly coiled within the
body except when in use, and then it is thrust into the
soft under side of the leaf and forms a conduit through
which the egg is embedded beneath the surface. It is
believed that an irritating fluid is also injected into
the puncture which causes the strange growth known
as a gall and within which the egg is hatched and the
larva lives until ready to emerge into the world, when
it bores its way out. How the beautiful colors origi-
nate when they are no part of the life of . the tree,
and what part they play in the economy of gall-fly life,
no one has yet told us.

VIEW SHOWING THE PRESENT CONDITION OF THE EXCAVATED CITY OF POMPEIIL

is supposed to be looking from the Stabian gate.
The theater or colonnade, used as a barracks for
gladiators, is on the left and is shown with the col-
umns of the colonnade. Directly beyond, will be seen
the termination of the triangular Forum, while in
the center are two theaters known respectively as

The houses of Pompeii are worthy of special study.
They face the streets, which are usually the average
width;, being 10 to 20 feet.- There were sidewalks
with ‘cug‘bing and broad ruts were made by passing
wheels. Only the principal streets were wide enough
for two vehicles to pass.

The cradle of the Cynips polycera has but small
attachment to the leaf but spreads into a bell-shaped
form, the, broad end usually flat, and the rim serrated
by the horn-like projections from "which it takes its
name. In substance it is soft and juicy like apple,
quickly shriveling if the branch is detached from the



May 31, ®mo2.

tree. Unlike many parasitic growths the cynips do not
seem to interfere with the health of the leaves or
plants, those so studded being quite as thrifty in ap-
pearance as the others.

P e
.-

RAILROADS IN CUBA.
BY WALDON FAWCETT.

The railway systems, existent and prospective, in the
Island of Cuba constitute one of the most important
factors in the promised development of the new re-
public. To a neglect in the past to comprehend the
full value of transportation facilities must be attrib-
uted, in a measure, the retardation of the commercial
and industrial advance of the country; but neverthe-
less the dawn of the new era in Cuba has found
ready to hand a very fair foundation equipment of
rail lines, steam or electrically operated. Moreover,
the inauguration of American military control was
coincident with the promiilgation of an enterprise
for the construction of a great trunk line through
the center of the island—a long-awaited and sorely
needed undertaking of pre-eminent importance; and
finally, other projects of only slightly lesser import-
ance but awaited the establishment of a stable govern-
ment to take definite shape.

The railroads of Cuba are divided into two general

Raising the Tracks at Jucaro.
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classes: the public railways and the private or plan-
tation railways, the latter being designed, of course
for marketing the products and aiding in the distri-
bution of supplies on the large estates on the island.
- The public railways comprise seventeen separate sys-
tems, although nearly all are owned and operated by
five companies, and their aggregate length is in the
neighborhood of 1,225 miles. There are 107 planta-
tion or private systems totaling 872 miles in length,
and thus the total railway mileage amounts to 2,097
miles.

In view of the fact that these lines have been built
in a tropical island, where it is necessary to exercise
great care in the construction of tracks and bridges
that they may withstand the exactions of the rainy
seasons when water in torrents descends upon the
road-beds, the cost of construction constitutes an in-
teresting phase in their history. The 124 railroads
of all kinds represent a cost of $68,474,407 in gold.
Of this sum $57,164,715 was expended for' the public
railways and $11,309,692 for the private lines. Two
of the public railroads have been operated at a slight
loss for some time past; but all the others have proven
profitable in a greater or less degree. During the
last calendar year for which the operating comprnies

Pile Trestle Bridge on the Eastern Division.
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have submitted statements the profits of all the lines,
if pooled, would have amounted to about $2,120,000.
The existing railways in Cuba are owned largely by
British capitalists and the headquarters for a majority
of the various -operating companies are in London.

In order to convey an idea of the conditions obtain-
ing in the case of a thoroughly representative Cuban
railroad, it may be well to direct momentary atten-
tion to the Puerto Principe and Nuevitas Railroad,
one of the oldest and best-paying lines on the island.
The line extends from the seaport of Nuevitas for a
distance of 45 miles to the important inland city of
Puerto Principe, through a level region principally
adapted to cattle raising, but in which a number of
large sugar plantations are situated. One of the rea-
sons why this system constitutes so valuable a prop-
erty is that it has no bonded indebtedness and pays
handsome dividends to its few shareholders—it being
a close corporation, composed of less than a dozen
stockholders.

The operating company is virtually a private cor-
poration, with a capital stock of $1,000,000 and eight
stockholders, each of whom holds one share of stock.
The government and administration of the affairs of
the company are in charge of a committee composed
of three stockholders, elected annually by the others
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RAILROAD CONSTRUCTION IN CUBA.

by a plurality of votes and who are not eligible to re-
election. They perform their duties gratuitously. The
line has twenty bridges and seven pontoons with walls
and pillars of masonry and trusses of stecl and a
large number of culverts also of masonry. The sta-
tions are of lumber and tile, and the rails are of
American, steel, weighing fifty-six pounds a yard. The
rolling stock consists of five passenger and five freight
locomotives, the heaviest weighing sixty tons, eleven
passenger coaches and 137 freight cars. The tele-
graph line in connection with this system was con-
structed in co-operation with the Spanish government,
the cost being shared equally. There.are two wires
extending the entire length of the road, the upper
wire being for government use and the lower for the
use of the railroad company.

Several of the smaller and less important railway
lines in Cuba belong to the new government as an
inheritance from Spanish sovereignty. One of these,
the Jucaro-Moron system, cost the Spanish govern-
ment $1,152,800 in gold. Private parties are willing
to purchase at least one of these railroads, reimburs-
ing -the government for the full amount of the first
cost, and it is probable that ultimately all the lines
under governmental ‘control will be either sold or
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leased to private corporations, following the example
of the Mexican government, which, after expending
millions of dollars on the Tehuantepec Railroad, final-
ly leased it to an English firm.

As indicative of the equipment available for the
development of the mineral resources of Cuba it may
be noted that several of the corporations operating
iron mines on the island control their own rail lines.
This is the case with the Spanish-American Iron Com-
pany, the Juragua Iron Company, the Cuban Steel Ore
Company and the Sigua Iron Company. The Spanish-
American Iron Company owns five freight locomotives
and sixty ore cars and has transported as high as
30,000 tons of iron: ore a month.

The deepest interest in the Cuban railway field
naturally centers in the new operations having for
their object the extension of the transportation facili-
ties of the island. Prominent among these is the
project of the Havana Electric Railway Company,
which has undertaken to reconstruct and extend the
street railway system of Havana, giving the Cuban
metropolis a thoroughly modern urban system.

The new 7-inch girder .rail weighs ninety pounds per
yard; the steel ties are spaced every ten feet, and the
roadhed is of concrete 71 inches thick, with vitrified
brick and asphalt block paving.

‘When completed

e

Railway Headquarters at Ciego.

there will be thirty-six miles of single track, ard the
cost of reconstruction ‘will exceed $3,000,000. There
will be 110 motor cars with two 25 horse power motors
on each car, and the power house will represent when
all machinery is in place an investment of about
$480,000.

However, the enterprise of supreme importance in
the transportation field, if not indeed in the entire
range of activities on the island, is found in the project
being carried out. by Sir William Van Horne, the
builder of .the Canadian Pacific Railroad, and the
capitalists associated with him in the construction of
a central line of railroad throughout the length of
the: island. This “backbone railway,” as it has “een
aptly termed, and which will exert a more powerful
influence for the general development of the island
and all its resources than any other one undertaking,
was an objective institution with foreign capitalists
for half a century prior to the Spanish-American
war; but all their schemes failed of consummation.
The main line from Santa Clara to Santiago, to be
completed this spring, is about 350 miles in length;
but there will be feeders to the north and south coasts
which will bring the aggregg,te length of the system
to approximately 1,000 miles. The branches or
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feeders will reach such ports as Nipe, Baracoa, Gib-
ara and Manzanillo, connecting them with the interior
and affording an outlet to deep water shipping points
for the plantations along the lines.

The Cuba Company, as the Van Horne syndicate is
known, has carried on its construction work in ihe
face of many difficulties, not the least of which was
fcund in an inability to secure a governmental fran-
chise or even a permit for construction, and the conce-
quent necessity of purchasing outright a private right
of way. However, the same energetic tactics which
characterized the construction of the Canadian Pacific
Railroad were adopted, a working force which at times
exceeded 6,000 men was employed, and at certain por-
tions of the route the line was carried forward at
a rate considerably in excess of a mile a day. The
construction of this new railroad has been thoroughly
in accord with the latest approved modern practice
in every respect. Although it has been necessary to
provide an immense number of bridges, owing to the
volume of water which falls during the rainy season,
steel construction has been employed exclusively, and
the rolling stock and equipment is identical with that
to be found on the most important railroads in the
United States.

Bt
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THE NICE-TURBIE RACE.
BY OUR PARIS CORRESPONDENT.

After the suppression of the Nice-Abbazia race, which
was to have been the main event of the season at Nice,
the chauffeurs had to fall back on the Nice-Turbie
hill-climb and the Rothschild Cup to try their new
racing machines which had cost so’ much labor in the
preparation. The Turbie hill-climb is a severe test for
the machines in more ways than one. The road starts
from Nice and winds up
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ords in the Paris-Nice concourse. At La Turbie was
noted a novel type of electric automobile made by
Lohner & Porsche, of Vienna, which will be described
later.

il
il —— G

AN OSCILLATING COMPOUND STEAM ENGINE OF
NOVEL DESIGN.

The compactness of the engine shown below is read-
ily seen by comparing it with the foot rule standing
beside it. Occupying as it does, less than one cubic
foot, it nevertheless has abundant power to pull a 1,000-

THE STOWELL OSCILLATING COMPOUND STEAM
CARRIAGE FNGINE.

the mountain side to the
village of La Turbie, situ-
ated at the summit. Not
only is the grade very steep
but the route is unprotect-
ed by curbing on the outer
side and is on this account
guite dangerous. Several
racing-cars met with acei-
dents here, and one was
smashed to pieces; how-
ever, no one was seriously
hurt. The race took place
in a heavy fog, which was
a disadvantage, as it pre-
vented the racers from
making their best time. At
the top were assembled a
large party of chauffeurs
about the chronometer sta-
tion. The heavy-weight
caravan had already
climbed up the slope and
the vehicles were drawn
up in line to await the
finish before descending to
Monte Carlo. The start
was chronometered by M.
Tampier and the racers
started at 3-minute inter-
vals. The record was
made by Mr. Stead on a
40-horse power Mercedes
machine, which covered
the distance of 155 Kilo-
meters (9.6 miles) in 16
min. 373-5 sec. Next
came Gabriel on a 30-horse
power Darracq, in 16 min.
50 3-6 sec. One of the en-
gravings shows. the Mer-
cedes racing machine,
mounted by Mr. Stead and
in the second will be seen
Gabriel in his light weight
racer. The Mercedes and
Darracq machines carried
off the honors of the race,
as three of the former
made the best time in the
automobile class, and six
of the latter came first in
the light vehicle class.

Osmont, on a De Dion
motocycle, held a very
good place. The Mercedes

machines are built at the
Daimler works at Canstatt
(Alsace), and these power-

ful racers continue to be . e
formidable competitors to 7 S g e
h rench ines. -&é-' e
the  Frenc machines ﬂ.ﬂ- - -

The same holds good in the
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pound automobile out of a mud hole or send it quickly
up a steep ascent; for although normally the engine
develops but 4 horse power, by a simple changing of
valves accomplished instantly by the movement of a
special handle, the cylinders may both be made to take
high pressure steam, thus more than doubling the power
and enabling the engine to develop 9 horse power.

The illustration shows plainly the piston and cylinder
construction. The engine is built on similar lines to
most rotary engines as far as these parts are concerned.
The piston consists of a flat blade, B, secured to the
shaft and adapted to oscillate between the faces of the
abutment, 4, through five-sixths of a revolution. The
steam enters through ports in the abutment not shown
in the cut, which direct the jet upon the outer end of
the blade, thus obtaining the greatest leverage possible
from the initial pressure. The inlet and outlet of the
steam is controlled through ordinary slide-valves, links
and eccentrics. A special packing is employed on the
valve stems, which causes little or no wear and assures
a tight joint. The engine is protected against steam
leakage at all points where such leakage could possibly
occur, by spring-pressed metal packing strips. The.
blade, B, has two pairs of L-shaped packing strips,
spring-pressed both sidewise and endwise; the abut-
ment, A, holds a packing-strip in its lower face, which
is pressed downward against the shaft; and two rings
on the ends of the latter within the cylinder, make a
tight joint between it and the cylinder walls. It will
be seen, therefore, that steam leakage is effectually
guarded against, even after the ergine has been in use
for some time and the parts have become worn.

The long stroke—=8 inches—obtaineqd in this engine is
one of the main points gained by the use of the rota-
tive principle followed in its design. It will be ob-

served, also, that with this

construction the amount of
steam required to fill the
. exceedingly short ports is
greatly reduced as com-
pared with other slide
valve engines of corre-
sponding length of stroke,
and the waste of steam is
thus brought to a mini-
mum. The 8-inch stroke of

the piston is reduced to a

3-inch stroke on the crank-

shaft by means of the

pinion, C, and segment, S,

which are made of harvey-

ized steel and phosphor
bronze respectively. The
pinion, as is seen is
squared on the shaft, while
the segment and connect-
ing rod are heavy and sub-
stantial, and abundantly
able to transmit the power
for which they were de-
signed. Suitable counter-
weights on the cranks bal-
ance the piston, connect-
ingrods and segments.

The segments are pivoted

on eccentric studs so that

Fjp <>

any wear of the gears may
be taken up. The low-
pressure cylinder is of the
same diameter as the high-
pressure one—>5 inches—
but is twice as wide, hav-
ing a cross-section of 2
inches. The steam ex-
hausts from the high pres-
sure cylinder through the
large hole in the center of
abutment, A, whence it
passes to the low-pressure
cylinder. By means of the
afore-mentioned transform-
ing device for which pat-
ents are now pending, the
low pressure cylinder is
instantly available for
high-pressure steam by a
simple turn of a handle,
thus giving a steam car-
riage equipped with this
engine an advantage simi-
lar to that employed by
using two gears, without
the corresponding compli-
cations.

The compactness of the
engine is such that it can
be completely housed in
_'j the carriage body; and

heavy weight class, where
a Daimler hauling wagon
made one of the best rec-

30-Horse Power Darracq Machine—Winner in Light Vehicle Class.

NICE-TURBIE HILL-CLIMBING CONTEST.

while on the road, should
it be necessary to‘take it
apart for examination or
repair, the entire crank-
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shaft, conneecting-rods, segments, eccentrics, etc., can
be removed at one stroke, by loosening the eight cap-
screws in the main bearings and removing the ec-
centric bearing pins of the segment and the pins upon
which the links slide—less than a dozen nuts and
screws in all,

The engine is the invention of Mr. B. F. Stowell, of
Springfield, Mass., and is at present being manufactured
by the Waltham Watch Tool Company, of that city. [t
has been given some severe tests as to its strength,
power, economy, and wearing qualities, and has demon-
strated its efficiency in these respects. The manufactu-
rers, in introducing it, are confident that it will fill a
long-felt want for a substantial, economical, and simple
steam motor for automobiles and all light power pur-
poses, and they believe the principle to be equally well
adapted to engines for heavy service.

B
B

WAVE AND TIDE MOTOR.

Man’s progress toward utilizing the wonderful
power of the ocean should be followed by the public
with great interest; for the energy stored up by the
motion of tides and waves is being used increasingly
for operating machinery. Most wave motors are
worked by the striking power of the waves. We show
here a motor which is designed not only to utilize the
impact of the water, but also its buoyant power, thus
making use of the rise and fall of tides. The
motor is mounted on a foundation situated at the
water’s edge and consisting of a smooth inclined
floor. A float is arranged to slide up the incline under
the action of the waves and to return by gravity, it
being mounted on wheels which travel between guide
rails on the framework at each side. In order to trans-
mit the up-and-down motion of the float to a main
shaft, the following device is provided: Cables are
fastened at one end of the float and, passing over
pulleys at the top of the incline, are brought back
and secured to drums on the float. As the float moves
up or down the incline, the cables are wound on the
drums by the rotation of pinions which are secured
to the drum shaft and which engage the racks on the
framework at each side. As the cables are wound up,
they cause the pulleys at the top of the incline to ro-
tate first in one direction and then in the other, ac-
cording- to the travel of the float. In order to com-
pensate for the expansion and contraction of the
cables, they are made to pass over loose pulleys
mounted in suitable guideways on the side frames.
Weights are hung to these pulleys and draw them
downward, thus maintaining a constant tension on the
cables. In order to utilize the power thus far gained,
it is necessary to transmit the alternating rotation to
a driving shaft. traveling in one direction only. To
this end two pulleys are secured to one end of the
pulley shaft and connected by belts to pulleys on the
driving shafts, one of the belts being crossed. The lat-
ter pulleys are so connected by pawl and ratchet mech-
anisms to the driving shafts that first one and then the
other will act to drive the shafts in a single direction.
A flywheel may be attached to the shaft to steady the
rotary motion. If desired any number of floats may be
connected to a line of shafting, each transmitting
power independently. It will be seen that by this con-
struction a maximum power is obtained; for not only
the impact of the waves is utilized, but even the slight-
est motion of the float
causes a rotary motion of
the driving shaft. The
floor and framework offer
but slight resistance to
the waves, and are special-
ly designed to withstand
the fury of an ocean

WAVE AND TIDE MOTOR OF SIMPLE CONSTRUCTION.

storm—a vital point in the construction of all wave
motors. Mr. W. Bochert, of Carson City, Nev., is the
inventor of this motor.

— —

An Austrian millionaire named Darcy is said to have
obtained a concession to work the oil belt in southwest
Persia. Surveying has begun for a pipe line 360 miles
long from the Kerkah Valley to Mohammerah. The
oil is believed to be purer than the Russian‘and to be
abundant.

‘the latter is released from the retaining device.
retaining device is seen at the end of .

Scientific American

LAMP-HANGER.

Having experienced the inconvenience of the ordi-
nary non-adjustable electric lamp, Mr. H. J. Harri-
son, of Juneau, Alaska Territory, conceived of an ar-
rangement similar to the usual shade-roller, whereby
the lamp could be raised or lowered at will to any
desired position without interfering in the least with
the proper transmission of the electric current.

The construction of this device is shown in our il-

ADJUSTABLE ELECTRIC-LIGHT HANGER.

lustration. Flexible conducting-cords or wires connect
the lamp to a spool or winding drum on which the
cords are coiled when the lamp is raised. Through
wires leading into the spool, these conductors are elec-
trically coznected to conducting pins inserted into the
hollow trunnions of the spool. These trunnions find
bearing in the depending arms of the lamp hanger
frame and are properly insulated from the pins. Con-
nected to the poles of the electric circuit are two
spring arms which bear against the projecting ends
of the conductor pins and supply current to the lamp.
Each spring arm is held in place by a small projection
found thereon, which enters a center hole in its re-
spective counductor-pin. Directly above the winding
drum is a shaft, also mounted in the depending arms
of the frame. At one end of this shaft a large gear
wheel is fastened which engages a pinion on the
winding drum below. At the other end a coil spring
is secured which tends to wind up the drum whenever
The

the winding-drum and consists of a
notched disk held by detents just as
the ordinary shade roller is held.

This censtruction fills all require-
ments. A quick, downward pull re-
leases the holding device and permits
the lamp to be raised to any desired
position, where it is held by the de-
tents entering the notched disk. No
interruption in the flow of the current
takes place, for the spring arms are
continually bearing against the con-
ductor pins and supplying the lamp
with electricity.

The Endurance Tests and Speed
Trials of the Automobile Club
of America.

On Decoration Day the second auto-
mobile endurance tests of this year—

a one hundred mile trip from New

York to a point opposite Green’s
Farms, Conn., and return will be
run off under the auspices of

the Automobile Club of America.
Probably not over fifty vehicles will participate in
the test, as the entries have not been as numerous as
was the case in the Long Island Club’s run, owing,
no doubt, to the fact that the Connecticut roads are
by no means as smooth as those on Long Island, and
the hills are much more numerous. The prohibitions
the Automobile Club has made against racing have
also had a salutary effect in keeping out of the con-
test those who go in for speed and attempt to keep in
the background the real purpose of the test. It is
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interesting to note that whereas in the recent en-
durance run on Long Island, steam and gasoline ma-
chines were about evenly represented, in this run
only one-fourth of the entries are steam. Another
significant fact is that in both contests the electric
carriage was not represented, although every induce-
ment was made the manufacturers of such vehicles, by
allowing them to change or replace batteries at suitable
points en route. Although the electric carriage is the
most perfect machine the Americans have produced,
and with the present batteries is capable of being used
for touring in some sections most luxuriously, no man-
ufacturer seems willing to demonstrate its capabilities
on long journeys, as has been done in France and
England. A 7 horse power Baker electric has been
entered in the speed. trials, however, and this will be
something of a novelty.

The speed trials will be held on Staten Island, May
31, on a straight course.

The time will be taken for the mile and lilometer,
as covered from a flying start. It is hoped that records

- will be beaten and new ones made, although in the

absence of some of the millionaire racers, fewer power-
ful machines are entered than was the case before.

FRICTION CLUTCH PULLEY.

Two Illinois inventors have just received a patent
on a clutch pulley of novel design. The arrangement
of the pulley permits a powerful grip on thec driving
shaft which may be easily thrown on or off by the
cperating lever. The construction is fully brought
out in the accompanying illustration, in which the in-
vention is shown as applied to a wooden pulley. A
clutch disk, A4, is secured to the driving shaft, and the
pulley rim is supported by two webs, B, mounted at
each side of this disk. These webs, as shown, have
four arms each which extend from the hub portions
and at their outer ends are bolted to an inner ring of
the pulley rim. A series of levers, C, extend through,
and are fulcrumed to, the spokes of one of the webs.
These levers have their inner ends projecting over the
clutch disk and carry clutch members, D, provided
With working faces of leather or analogous material.
The working faces are dovetailed into place, and when
worn out may be easily removed and replaced by others.
The outer ends of the levers are connected by rods
and turnbuckles in such a manner as to form toggles
which are actuated by sliding the sleeve, E, on the
driving shaft. This is accomplished by operating the
lever, F, which is connected with a collar mounted on
the sleeve. By throwing the toggles the clutch mem-
bers, D, may be engaged with the disk and thus the
wheel or pulley will be fastened to the shaft. Upon
disengaging the clutch members from the disk, the
pulley will be rendered loose. When thrown out of
engagement, not only the pulley itself stands still,
but also the clutch devices, and therefore the parts
are exposed and may be adjusted at will, notwithstand-
ing that the driving shaft may be turning rapidly.
Proper adjustment can be made of the toggles by turn-
ing the turnbuckles. The disk, A, serves the second-
ary purpose of holding the pulley on the shaft, it being
necessary to fasten the disk only to the shaft. The
parts of the pulley are then assembled about the disk

POWERFUL FRICTION CLUTCH PULLEY.

and thus held in place. The inventors of this device
are Messrs. T. J. O'Brien and H. L. Allen, Cairo, Il

A combined pilot buffer and coupler has been de-
signed and patented by W. H. Lewis, superintendent
of motive power, and C. A. Seley, mechanical engineer
of the Norfolk & Western system. The coupler is of
the standard’ M. C. B. form and the shank is cored out
longitudinally to form a recess for the reception of the

buffer springs.
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RECENTLY PATENTED INVENTIONS.
Electrical Apparatus.

ELECTRIC COUPLING. — T. C. JaMEs,
Manistee, Mich. The electric coupling is de-
signed particularly for connecting signal wires
between the cars of a railway train. It pro-
vides a joint of simple construction so arranged
that should the sections be separated, either
intentionally or through accident, the circuit
will be completed in each section, and will
therefore not interfere with the signaling
system.

Machines and Mechanical Devices.

WEIGHING-MACHINE.—C. B. COMEGYS,
Ashgrove, Mo. The machine is designed to
weigh out merchandise by its value—that is
to say, when properly set, to weigh out the
worth in merchandise of a certain sum of
money and to automatiealiy cut off the mer-
chandise when the proper amount has been
delivered.

UNIVERSAL PRINTING-MACHINE.—C. L.
DawsoN, Jacksonville, Il1l. This machine will
quickly and cheaply print announcements in
letters of large size, and .is particularly adapted
for use of stores, real estate agents and others.
The apparatus comprehends a universal letter
type which is constructed in separate sections,
so as to be capable of printing any letter or
numeral by a selective action which brings into
printing position such of the sections as are
required for any particular letter.

CLUTCH.—E. DYSTERUD, Monterey, Mexico.
The clutch is designed especially for use in
connection with alternating-current electric
motors. It comprises a clutch member carried
by a rotary part of the motor and controlled
by centrifugal force, this clutch member work-
ing with the second member fast on the shaft
which is to be driven. When the motor is re-
volving at low speed the shaft is not driven
therefrom ; the centrifugal force, however, at-
tending a revolution at high speed causes the
clutch members to be engaged and the shaft
is driven.

EMBOSSING-MACHINE.—I. CLAPPER, Osna-
burg, Ohio. The machine affords improvements
in embossing or printing ornamental designs on
hollow building blocks or tiles during the
process of forming the same, and is so con-
structed as to permit ready adjustment of the
embossing cylinder for any desired depth of
impression.

CARDING-MACHINE ATTACHMENT. —C.
D. INGRAHAM, Penacook, N. H. Mr. Ingraham
provides a new and improved carding machine
attachment for preventing any of the stock
from passing over the ends of the cylinder
and going to waste and causing all the stock
in the lap to pass to the doffer to insure
formation of a lap of uniform thickness
throughout its width.

MACHINE FOR MAKING BASKET-COV-
PRS.—C. ENGBERG, St. Joseph, Mich. This in-
vention, relating to machines for making covers
for baskets and other receptacles, involves
certain novel mechanism concerning the holder
for the work and the means for rotating or
otherwise actuating the holder as it co-acts
with the stapling or nailing device.

MACHINE FOR POLISHING RINGS.—G.
H. GASKINS, Portsmouth, Va. Mr. Gaskins pro-
vides a ring-carrier for the rings to be polished,
a polishing strap to operate between its ends
on the ring, and a carrier for this strap which
is capable of reciprocation. The inventor in-
forms us that the machine has been built and
is now running successfully and giving satis-
faction in the United States Navy Yard at
Norfolk, Va.

Medical Apparatus.

APPLICATOR.—G. J. VAN ScHoTT, Passaic,
N. J. The invention provides a new and im-
proved applicator more -especially designed to
enable the patient, unaided by a physi-
cian, to apply medications to the cervix uteri
or to the cervical canal without danger of
injuring any of the interior parts of the
vagina and womb.

BURNER AND INHALER.—W. R. WARNER,
Vergennes, Vt. The burner and inhaler is ar-
ranged to permit the user to burn suitable
herbs or drugs in a very convenient manner
and to bring the fumes arising from the burn-
ing process directly to the mouth or nostrils
of a patient to insure proper application of
the fumes without waste of the herbs or drugs.

Miscellaneous Inventions.

PIPE AND FLUE CLEANER.—C. F. CRAD-
pick and G. W. FARLIN, .fR., Butte, Mont.
This simple and practical device affords ef-
fective means for the loosening and removal of
soot accumulation from the interior of a stove-
pipe and also from the ordinary chimney flue
in a dwelling. It further affords an efficient
implement for removing an obstruction from
a sewer pipe or the like.

HEEL FOR BOOTS OR SHOES.—J. G. REa,
Paterson, N. J. The heel can be readily se-
cured in position and the worn-out sections
removed and interchanged or replaced by new
ones. It comprises a plurality of rubber blocks
clustered together and secured by a circum-
scribing endless metallic band.

NoteE.—Copies of' any of these patents will be
furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.

—

THE NATION’'S BASKETS.

The Mergenthaler-Horton Basket Machine Com-
pany is making great preparations for handling the
big basket contracts which are offered to it. An
order has just been given out for the manufacture
of 100 new machines for making 8-pound grape
baskets. These 100 machines combined will have
a capacity of 400,000 8-pound baskets per day.
Some idea of the immensity of the demand for
this size of baskets may be gathered from the fact
that the contracts which are now offered to the
Company .for baskets of this size alone will require
the running of these 100 machines 10 hours a day
300 days in the year.

Four hundred thousand baskets per day for 300
days js 120 million baskets. If anyone were to see
one or two millions of baskets piled up together,
he would imagine that there were enough baskets
in the pile to pack the grapes of the universe.
Yet the State of New York alone demands at least
one-half of the 120 million of 8-pound grape bas-
kets, which these machines of the Basket Company
will make each year.

There is a net profit to the Basket Company of
not less than $6.00 per thousand on all baskets of
this size. And this profit of $6.00 remains after
reducing the selling price of baskets $2.00 per
thousand below any wholesale price ever made. It
can therefore be easily seen that the product of
these machines alone will earn a net profit to the
Company of $720,000 per year, or over 7 per cent
on the entire capital stock.

THE 5-POUND GRAPE BASKET.

The demand for 5-pound grape baskets is fully
as great as for 8-pound grape baskets. The Com-
pany has already been compelled, for lack of ma-
chines, to refuse an order for 45 million 5-pound
grape baskets for this year’s crop. It now has
machines to the number of 26 in operation making
5-pound grape baskets, and will place an order for
75 more of these machines just as soon as it can
be done without retarding the work of the 100 ma-
chines already referred to as being made to make
8-pound baskets.

PROFIT ON GRAPE BASKETS.

Before this time next year these 200 machines
will be working steadily, turning out baskets for
next year’s crop. The profit on 5-pound grape
baskets, as handled by this Company, amounts to
a little over $5.00 per thousand net. The number
of baskets which these 5-pound machines will make
each year is fully as great as the number which
the 8-pound machines will make. Figuring it as
120 million of 5-pound baskets at a profit of $5.00
per thonsand, and it is easy to see that this item
will add $600,000 a year to the Company’s profit,
or a total for grape baskets alo=e of $1,300,000,
which .is over 13 per cent on the entire capital of
the Company, earned by the business in grape
baskets which the Company’s automatic machines
absolutely control.

QUART BERRY BASKETS.

The volume of business in quart berry baskets
amounts in dollars and cents to fully as much as
the volume of business in grape baskets, and this
Company’s equipment for making the quart berry
basket is being rapidly extended. At the present
time there are already 8 berry basket machines in
operation. Thgse machines have a capacity of 12,000
berry baskets per day each, or a total of 96,00)
berry baskets per day. Negotiations looking toward
the completion of a contract for the manufacture of
50 more of these berry basket machines are going
forward as rapidly as possible. When these ma-
chines are completed, which will be within a few
months, the Company’s capacity for making berry
baskets will, be about one and one-half billions per
year. .

The selling price of berry baskets at the lowest
rate known anywhere is $2.25 per thousand: this
Company is prepared to sell these berry baskets at
$1.60 per thousand and make a net profit of $1.00
per thousand out of this for every thousand baskets
made. More than one-half of the entire berry
basket business is already offered to this Com-
pany, and it is merely a question of the completion
of the negotiations when the entire demand for
berry baskets will be turned over to this Company
to supply. It is absolutely certain that the whole
berry basket business will be contracted to this
Company before its machines can possibly be com-
pleted to turn out the work. A very simple cal-
culation on the volume of herry basket business, as
stated above, sold at the unheard-of low vnrice of
$1.60 per thousand, out uf which the Comnany
makes a clean $1.00, will add one and one-half
millions more to the yearly profit of the Company.
This will make a total of profit earned on grape
baskets and herry bhaskets of $2,800.000 per year,
or 28 per cent on the entire capital of the Com-
pany.

THE TILL BASKET.

Next in order of calculation is the basket known
as the Till Besket. This hasket is used for the
shipment of peaches from Georgia and the Son+h.
ern States; for the shipment of plums and for the
shipment of tomatoes from all the Southern points
to the Northern markets.

The Mergenthaler-Horton Basket Machine Com-
pany has just perfected a machine for the manu-
facture of these ‘‘till baskets.”” This machine
works on the same principle as the machine for
making quart berry baskets, and will turn out these
‘‘till peach baskets’” at the same speed that the
berry basket machine turns out berry baskets,
which is 12,000 per day.

35 PER CENT TO 40 PER CENT ON ENTIRE
CAPITAL.

From the fragmentary statistics which it has
been possible to secure, and the offers that have
been made to the Comvany of orders for this class
of baskets, it is entirely reasonable to believe that
the Company’s profit on this class of baskets alone
will amount to over $1,000,000 per year. Adding
this. profit to the fizures already demonstrated in
the foregoing, and it becomes an immediate com-
mercial certainty that the Mergenthalor-Horvtor
Basket Machine Company will earn a profit for its
shareholders amounting to between 85 and 40 per
cent on the entire capital of the Company. without
taking into account at all the tremendous volume
of business which it is making preparation to
handle on the Pacific coast. This volume of busi-
ness from California, Washington and Oregon is
very large. Last year the shipments of fruit east
from California amounted to over 200 carloads per
week for eight months in the year. The baskets
for the handling of this great California and Pa-
cific coast demand will add very largely to the
Company’s vrofits. No figures could now be made
on this field of overations which would have a suf-
ficiently authentic basis to warrant the effort in
setting them forth, but everyone who gives the
matter an instant’s thought. can see that the ex-
nectation to handle the entire basket trade of the
Pacific coast is an entirely justifiable one, anrd
indeed overtures of business from the frnit people
controlling the California trade, are already in
progress.

An illustration of the superiority of the auto-
matiec machine labor over hand labor in the mattar
of speed and excellence is given at the exhihitions
this Company is carrving on in New York, Chicago,
Boston and Philade™hia, and will shortly be opened
in St. Louis, Buffalo and Pittsburg. .

Shares of the - Mergenthaler-Horton Bastet M-
chine Company’s stock are now being sold at 75
cents a share (par value $1.00 full paid and non-
assessable). Tt will he seen from the resume of the
basket situation as herein set forth, that no more
attractive ovportunity for the investment of small
or large sums can possibly be found, than in the
shares of this Company.

Checks for subscriptions should be drawn to the
order of Charles R. Barlow, Treasurer. The Di-
rectors reserve:the right to reject any subhscription.
No subscription accepted for less than 50 shares.
The price of shares in this Company will be ad-
vanced almost immediately. and may be advanced
without. further notice. The executive offices of
the Company are at 287 Broadway,’ New York.

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
wili tind inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ing theinformation. In every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

May 20, 1902,
AND EACH BEARING THAT DATE.

LSee note at end of list about copies of these patents.

Marine Iron Works. Chicag . Catalogue free.

Inquiry No. 2626.—For a machine for putting
cylinder heads in piling after being driven.

*U. 8.” Metal Polish. Samples free.

Inquiry No. 2627.—For manufacturers of adding
machines.

WATER WHEELS. Alcott & Co., Mt. Holly, N. J.

Inquiry No, 2628.—For engine lathes and ma-
chines for making stoves with electric motors attuched.

J. 8. Mundy, Newark, N. J.

Inquiry No. 2629.—For
white bone substitutes.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inquiry No. 2630.—For makers of broom machin-
ery.

Indianapolis.

For mining engines.
machines for making

Ober Mfg. Co., 10 Bell St.,

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 2631.—For makers of marineengine
castings.

We design and build special and automatic machinery
for all purposes. T'he Amstutz-Osborn Company, Cleve-
land, Ohio. X

Inquiry Ne¢. 263:2.—For bail ball-bearing casters
for use in rolliug mills in handiing sheets, being a_ball
which will revolve in any direction set on ball-bearings.

Automobiles built to drawings and special work done
promptly. The Garvin Machine Co., 149 Varick, cor.
Spring Streets, New York.

Inquiry No. 2633.—For makers of turning lathes.

Manufacturers of patent articles, dies, stamping
tools, light machinery. Quadriga Manufacturing Com-
pany, 18 South Canal Street, Chicago.

Inquiry No. 2634.—For makers of fountain pen
stocks.

Clippings of everything printed on any subject in the
American and foreign press. United States Press Clip-
pihg Bureau. 153 Lasalle Street, Chicago, Ill.

Inquiry No. 2635.—For makers of porcelains for
spark plugs of gasoline motors.

Designers and builders of automatic and special
machines of all kinds. Inventions perfected. The W.
A. Wilson Machine Company, Rochester, N. Y.

Inquiry Neo. 2636.—For parties to make engines
out of alumi mum.

The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

Inquiry No. 2637.—For a kerosene oil burner to
generate 400 deg. ot heat within four hours from the
time of lighting.

IDEAS DEVELOPED.—Designing, draughting machine,
work for inventors and others. Charles E. Hadley, 584
Hudson Street, New York.

Inquiry No. 263%8.—For a machine for covering
wire with silk.

The best book for electricians and beginners in elec-
tricity is *“ Experimental Science,” by Geo. M. Hopkins.

By mail, $4. Munn & Co., publishers. 361 Broadway, N. Y.

Inquiry No. 2639.—For a machine for forming
grass into twine by winding it with thread.

INVENTORS, ATTENTION !—Highest prices paid for
novelties in card or paper. Hstablished 30 years. Ad-
dress The Tablet and Ticket Co., No. 87 Franklin Street,
Chicago, Il

Inquiry No. 2640.—For makers of double-action
suction pumps.

THE MODERN CORPORATION.—Information about
incorporation, advantages, expenses, etc., new book, 90
pages, vellum, 56 cents, postpaid. Send stamp for
sample pages. The Ronald Press, 170 Broadway.

Inquiry No. 2641.—Fkor the manufacturers of the
Acme 0il and gas engiue.

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

Tnquiry Neo. 264:2.—For dealers in counting ma-
chines to be attached to typewriters or cash registers.

Inquiry No. 2643.—For dealers in well-drilling
machinery.

Inquiry No. 2644.—For dealers in aluminium or
* flowered ” tin picture frames.

Inqui No. 2645.—For makers of small gasoline
engines of 2 h. p. or less.

Inquiry No. 2646.—For a foot or _electric power
machine for cutting cloth in ovals or scallops.

lnqiuir'y No. 2647 .—For makers of car-building
machinery.

Inquiry No. 2648, —For a stationary gasoline en-
gine for running a small plant for cutting stones.

Inquiry No. 2619.—For a power pipe-threading
and cutting machine for cutting pipes 2 to 6 inches.

Inguiry No. 2650.—For makers of sewage dis-
posal plants.

Tnauiry No. 2651 .—For makers of electric mining
drilis and general mining machinery.

Inquiry No. 2652.—For ax handle and spoke
machinery.

Tnquiry Ne 2633.—For manufacturers of cellu-
loid or hard rubber goods.

Inquiry No. 2654 .—For makers of coal briquettes.

Tnguiry No, 2655.—For manufacturers of litho-
graphic stones.

Tnquiry No. 26356.—For the manufacturer of the
Grabler check protector.

Tnauiry No. 2657.—For dealers in useful indus-
trial toys. -

Inguiry No. 2658.—For de-lers in oil drills and
machinery for operating the same.

Inquiry No. 2659.—For makers of netting ma-
chines, especially for hammocks.

Tnaguiry No. 2660.—For manufacturers of nut

crackers.
Inquiry Neo. 2661.—For dealers in hat creasers,

Inquiry No. 2662.—For dealers of aluminium in
sheets.

Ingquiry No. 2663.—For parties to engage in the
construction of airships and light engines per horse
power.

Imlniry No. 2664.—For parties to make, in large
quantities, a small iron casting similar to a toy. .

Tnquiry Ne. 2665.—For parties to manufacture
rubber rings.

Inquiry No. 2666.—For manufacturers of spring
motors.

Accounts, system of device for keeping hotel,

dJ. Y et et i e 700,465
Acid and sulfur annhydrid, m: y

Krauss & von Berneck .. 700,512
Acid, apparatus for making sulfuric, A. M.

G.  Sebillot 700,249

Adding device, H. A. Smith........... 700,448
Agricultural utensil, E. M. Grummt. .. 700,192
Air heater, A. H. Lovejoy........cocuun. 700,519
Alloys or compounds of copper and titanium,

producing, A. J. Rossi................ 700,244
Amalgamating machine, G. C. Scott. . 700,379
Apartment house, W. C. James....... .. 700,501
Automatic switch, Tancock & Cochrill. .+« 700,386
Automobile, C. Cotta.............coveunnn 700,175
Axle journal box and roller bearing for rail-

way cars, E. F. Crowther............ 700,179
Azo compounds, reduction of, M. Buchner.. 700,671

Badge, E. Wilmarth
Baking cup cleaner, Vautour & Prefontaine
Ball. See Golf ball. Hand ball.

Balls, manufacture of playing, E, Kempshall
Balls, shell blank for playing, E. Kempshall
Barber chair strop holder, J. Roeder......
Bark strip cutting machine, E. L. Brown

700,584

700,659
700,656
700,669

700,297, 700,296
Barrel, collapsible, D. B. Jones.......... 700,654
Bearing, antifriction roller, H. Howe.... 700,201
Bearing, axle, T. Van Luven.......... 700,583
Bearing cones, lock for adjustable ball, A.

0. SMHth  oe.viviineineneneneneensnns 700,251
Bearing, device for assembling the rollers

of roller, E. F. Crowther............ 700,178
Bee swarm catcher, E. Stemmler...... .. 700,452
Beer cases, combined fastener and corner ]

stay for, A. Karlson...........eceeuen 700,334
Belt shifter, automatic, R. .. 700,680
Berth guard and ladder, J. .. 700,233
Bicycle, I. W. Keithley........ .. 700,426
Bicycle, H. C. Weeks.. . 700,590
Bicycle brake, A. Main.. 700,350
Binder, temporary, E. A. Trussell. 700,388
Binders, sheet for serial, A. 0. & .

Kittredge .............0.. veee. 700,506
Bit and reamer, combination, G. A. Lane.. 700,430
Blast furnace, Norcross & Mitchell........ 700,549
Block signal system, L. Riebe..... .. 700,240
Boat, canal, D. H. Wilcox................ 700,393
Boiler tubes or hollow shafting, stopper

for, H. T. MasOD......coceeevennnnnn 700,351
Bolt lock, O. Jones........... . .. 700,204
Book, account, N. L. Duncan . 700,630
Book, note, A. L. Holton.................. 700,648
Book supporter, revolving, Manuel & Not-

tingham ............ .. 00 iiiiiiiiena.. 700,523
Bottle cleaner, D. H. Irving.. ... 700,499
Bottle closure, J. M. Van Meter............ 700,462
Bottle, non refillable, Farrell & Kresse..... 700,312
Bottle soaking and washing machine, C. H.

LOeW ottt it i et ae e 700,518
Bottle stopper, G. Lispenard........ .. 700,344
Bowling alley pin setting or resetting de-

vice, Z. D. Butts............... .... 700,614
Box or chest and table, combined, L.

Mitchell ... 700,355
Brake and power shifting mechan

tomatic, . . 700,415
Brush, F. 700,400
Brush bridle, paint, G. C. Traub. .. 700,263
Buffing roll, A. B. Fowler........... .. 700,189
Burglar alarm, G. Janke.................. 700,652
Burner. See Gas burner. Oil burner.
Burnishing or polishing machine, O. .

HANFOPA ...vvevemereeenenenanannnnnnnn 700,642
Button mold, collar, J. S. Barnes...... .. 700,606
Calender roller, J. Kleinewefers....... .. 700,338
Camera, roll holding, R. H. Trumbull...... 700,264
Can holder, L. Funck.............c.cou.. 700,322
Cap vizor and eye shield, combined, H. L.

Waldron v..vveerreenennneneneneannnans 700,587
Car bolster, W. P. Bettendorf....... . 700,402
Car, convertible, J. O’Leary, reissue . 11,992
Car coupling, J. Timms....... . 700,282
Car coupling, W. F. Richards. . 700,441
Car coupling, automatic, J. Darling. . 700,626
Car door, J. R. Thompson.............. 700,259
Car draft attachment, railway, M. J. Dono-

2 ¢ 700,629
Car fender, street, C. 0. West ... 700,269
Car, mining, D. L. Brown................ 700,718
Cars, friction draft rigging for railway,

Hennessey & MOOT€....oovvvenreennnnas 700,422
Carbonated waters, manufacture of steril-

ized, T. Weyl....... e e 700,464
Carbureter, Diehl & Barber................ 700,307
Carding machine grinding attachment, J.

Audette ....iiiiiiiiiiiii i 700,164
Carpet fastener, E. H. Humphrey........ 700,691
Cash register, J. P. Cleal................. 700,171
Cash register, T. Carroll.... 700,479

Cash register, A. W. Marr
Casket, C. N. Johnson......
Casting car wheels, core for, L. R. Fraught.
Ceramic products, manufacture of, M. Buch-

700,313

DT ot te ettt etneenaeennateranaannn 700,673
Chair and cradle, combined, A. Nadeau... 700,545
Charcoal heater, T. O’Brien.............. 700
Chemical apparatus, J. A. Wesener...... (
Chimney cowl or ventilator, M. Schwartz
Churn, M. M. Sweetman.................. ¢

Cigar clipper and match lighter, R. E. Jack 700,331
Cigar package, E. A. Wilcox............ 00,395
Cigarette making machine, F. Sticker...... 700,253
Clock, secondary electric, S. P. Thrasher..

Clock striking mechanism, A. Tomek
Clothes pin, wire, Lafo & Tirrill....

Clutch, M. H. Fischer.................. 700,
Clutch operating mechanism, H. N. Covell 700,622
Cock, ball, . Flagg........ooovinnnn 700,316
Coffee berry cleaning apparatus, Hastings

& Harrington ................... .. 700,327

Coherer, H. Shoemaker
Coin delivery machine, A. . Crothers.
Composing tabular matter, machine for,

C. Indahl

. 700,708
700,306

700,330
700,508

700,443
700,223

g

Concrete and metal skeleton for building
purposes, O. uhl

Condensing system,

Conveyer helt, J. M. Dodge........cc.... 700,308
Conveyor chair, C. W. Levalley . 700,342
Conveying apparatus, F. R. French...... 700,321

Cooling and aerating device, J. C. Miller 700,531

Corset, L. S. Foerster.......ce.eeeeeeenenn 700,317
Corset, A. E. Parsons.... . 700,556
Cotton gin, R. B. Lumpkin................. 700,347
Couplings, yoke and draft bar for, R.

MOITIS .. iiviirienrnnnennennnnnn 700,357
Cover for tumblers, ‘etc., F. L. Jobson. 700,653
Cranberry picker, C. M. Blydenburgh. 700,165
Cuff holder, W. Thurman, reissue..... 11,99
Culinary vessel, L. Ambler........... 700,398
Cultivator, M. J. Todd......... 700,579
Cultivator, lister, A. Lindgren. . 700,665
Cultivator, two-row, L. Kirlin............ 700,337
Current collecting or trolley poles, pivot

connection of, P. McCullough et al...... 700,544
Cutter head bit, Pardoe & Shimer.......... 700,562
Cycle motor driving apparatus, H. J. Law-

0 ¢ I 700,209
Damper, R. Winter................. .. 700,396
Dehorning instrument, J. G. Brown.. . 700,168
Delivery mechanism, G. F. Read.. . 700,238
Desk, cabinet, R. J. Copeland...... .. 700,174
Detergents, making, G. Bamberg........ 700,602
Distilling apparatus, J. S. Roake...700,373, 700,374
Door guard, D. C. Meeker. . 700,436
Door hanger, W. Louden.... 700,211
Door lock, sliding, A. New .. 700,227
Door operating mechanism, &

Smalley ...iiiiiiiiiii i 700,404
Door securer, D. J, Matheson............. 700,627
Doors, operating and latch releasing mech-

anism for sliding, W. Lincoln.... 700,343
Draft evener, E. Burns..... PR, ... 700,299
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Dredge, hydrandie

Dricr and  Kkiln,

Drilling  machine,
Drilling or like machine, I
Dye and making

Bucherer ......ovan.
tixing.
r brush

Dyess on indigo,
Dynama or moto
B. Duncan
Ldger, gangr, C.
Eleetric alarm,
Llectrie  battery,
Electric elov;ltur,
Electrie heater,

LG
Dowel
R.

D.

J. Chambers

w. B

suine,

1 &

b e e e g
Vial. 1

Lllecetric motor and controlling means there-
for, altemating current, R. Lickemeyer

Eleetrieal apparatns,

cores for, J
Llectrical  outlet

Kei

box, 1, ]\r'mt/.:. oo

e

Eleetrical storws, apparatus for demonstrat-
ing the phenomena of, G. J. & D. C.

Moore ...,

Electrically  winding v

apparatus for,
Eleetrode, are lamp,

i«

H. Aron
R. 11

Llevator  door operating

Rowntree .
Elevator
Elevator
Endless belt feed

M.

Bishop,saeene vame smvnnes wsi v s

gnal device,

or ¢

N

ngine. Sce Compound or

der engine,
Engine reversible

I'.. Beilfuss

Envelop or wrappes

Extensible trongh,

A ]’
m.u hine

-

Fuastener

7. MHinkel .
regulator,
1 water filtor
dbowwater regn

1

Fence machine, woven wire,

Fenee post, Sinit

IFenee post, . Lealt
Fenee post making maehing

bee
Fender,

Fertilizer (.lthl ribut

File and c¢abinet,
File, card imh-x,
[ile¢,  doenment.
Fine fuel furna
Finger ring, Initi
Firearm, revolver,
Fire  os
Fire
Fire nguisher,
Fire (‘\tlll"l!i\ht'l,

gomery
Fire exti

1. 13
IYish line reel, 150
Jishing reel, E.
Ilexible coupling,

nguisher,

]) mnu

deviee,
Iingine  speed  regnlator,

mu tlhlv Cow,

Critz

«¢hel

. PEVers ty e
I’. Maginnis. ...
Munz

to textile. R, ¢
vernor, 11, Koel....
register, A, Nielsen

(fety  appliuned

!
L. Cudner.......... 700y 306 Level, ditching and terracing, 16 .\ Bos- - 11 si “aot md
Mellenr . 700,482 TFOI. & . % < s & oyl Jekeie 3G e eereee e TOOTIT ar
Downice., . 700678 | Levers, thnmb laieh for Sc"ew Cnttins
II. Dlerpont.. 700,368 PN wgicisiersaias « = - C 700,213 = A“mmamL
i Lock. Sce Bolt loe ross at es
700,565 | Loek, . T. Roher 71}0,2-113 Feed
700,521 | Loom  harness mo T00,61:
hul(lmg 11111,: I, Looni, kindergarten, TU, G5 | FOR FINE, ACCURATE WORK
700,182 | Loom reed. R, Wilms o TOOLLS Send for Catalogue I,
.oTon200 Lulnl(unt Illdl(‘ltlil‘, l’. Ty, GR2 SENECA FALLS MFG. CO.
.. TODDBSH uts, testing, P. TO0, NS 695 Water Street
. Tibert e TOOH9T ting ]l)(]l.lll]lc ulm(ll-r\, me ) 2 "
TOO,6T6 w (e M, West. .y opyan TO0,270 Seneca Falle, N.Y.. 1L S, A,
T . e e e awees TO0,494 | Mall murking muchine, 1L TON, 6
Match machine, K. Wiessne:. TOU,02
700,310 | Match machine cony N
means for ventilating wood, .Tr T00,453
veeessss 700,335 | Match (lf(‘ i g TOUAGT
.. 700,340 | Matrices, m.lkm;: Jnstmo(l, A. THOLS00
Matrix dw meochanism, A. W, (llt]u‘ut h m(l‘gllfl‘
Measurer and register, log, 15 L. .Art nr TO, 256
.................. ... 700,636 | Mechanical Illn\'('llé;(,‘llt, I'. W. Jacger. TO0,202 Apple Eccnomical Gas Engme Igniters.
Iriving springs, Medieal eabinet, Rowley & Ifreemian. TOO,5061 i
................ 700,597 | Metal entting, coping, and ups«-ttlu;: |n=|~ §
opfelt. ., 700,495, 10()|.I‘) chine, combined shape, D. Tannnoud. ... 700,419 rine
mechantsm, T Metal working machine feeding deviee, 1. 1mmp spnrk “ysly I
700,375 8 Haley: wassiacesiis ots o1 5 H-l-nﬂ in the menufacture of 1y
S. B, Trapp.... 700,438 | Metals, clectric: pulveriz . Bury.. L |‘] a
D. Collett. 700,619 | Metals  from  ores ﬂ“dsszldpl lcnutnln‘m;; - “’r'l'"‘r'l‘ll : l“_
ying ap ».xmtm B. same, oxtraeting, N, tadtler........ 700,663 v gl
(el : 700,474 | Mlcroscope, €. Yo Dicckmann..... G S LT T00,409 Clesdieut “"T“,“..?' J‘.':"',z"'
multiple ulm— Milk and obtaining same, moditied, E. von
DUNZOF  ieiiiiianiinnnnnnns ceeee.. TO0LG31 Yok stock earried by Chas, ler, 91 Reade Street, N. Y3
ITage & Waller 700,639 | Milk cun, O. Ahlberg. e, . T30 G | Philwdelplin Otfice, The Hourse; Chicigs (ffice, 1921 La Balle Street,
explosive, R. A. Milk receptacle lock, 10 Muller .
700,401 | Mining machine, M. B. Wylie... )
700,352 | Mining machine, 11 B, Dierdorff. 3 M K w D
700,522 | Mop lead, . B. Ciunpbell....... 3
700,222 | Mordanting animal fiber, 0. T, vess Have your Models of Engines, etc., made, and small
700,02:; Motion, mechanism for converting, C. | Machine Work done in a thoroughly equlppui ma-
for fixing spangled  ma- Nixon . Ceeeeeas 700,363 | chine shop.  Estimates checrfully given.
nlm-l\ 500040 700,53 Motors, cooling means for ro 3 L \V!l%nn H. BARTOL BRAZIER,
- 700,01 L vinge tivas hodlies, Spuentus for, J6. Ve Engincer and Machinist,  Manufacturer of Gasoline Vebicles,
i T A SR 7 O 1811-18.15 Fitzwater Streot, Philadelphia, Pa.
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Packing machine, merebandi

COMRON e s iE s o S AR A W T00,5366
Pail sapporter, nnlk Morrill & Nortbfeld.. 700,220
Paber bag making applianee, D, Appel TOOAGT

Pressure (Gauges, Vacuum Gauges. Volt-
meters, Amperemeters, Wattmeters, and
'I'herrmometers, make continuous records
Day and Night. Willpay for themselves.

3 3 LRINg s A Kvery instrument fully guaranteed and
Paper bhox, W. G, Haas 700,418 sent on M)days trial. % Sendfor Circu-
I'um;‘r hoxes, \.-ulj;]s't;mh- " 0. 4% lars and Specimen Chart.
onning, S. WDINNON L can s ieaassense e 700,442
folding machine, 11 K. King...... 700,505 The Bristol Comvany Waterbury Conn.

* making machine, 1L Parker, 700 2, TOO5NE SILVER MEDAL PARTS EXPOSITION'
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R | I £ T e il S 700,469 There is never any question
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theau  vevenveennnn.. 700,295 | 1ineh in steel and 144 inch in cast iron g 3
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SPECIALTIES
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Plancr or analogous tool, c¢rank, H. E. Eher- The ** Wolverine ”” Three f:fg(;;e

hatdt et 0l comncommemmemas v cven s cenes TODGTH i i x <
Planter and cultivator. J. R. fnnne % TOO, 503 [}yllnder Gasoline Ma alogue.

Planter attachment, corn, J. R. Mulder.. 700,540 | rine Engine.
Planter, potato. F. Sebhumann. . T00,566 | The only reversing and self-
Playing wall. E. I{t-m]nshull... 700, 35& | starting  gasoline enyine
Plow attachment, I, B. Muordoc 700,547 | the market, L'Lh"“ r'r';l':"*
Plow., rotary, .T. Scott... - OTOD24T | e i, 3
Plowshare, T T.. Snllivan......cooeveenann. TOM,255 i;l,l;‘{f:m‘ ..K|l.“" Ateolate
Pneumatic despatceh stems. sondmg Il])])'ll‘- triphe marine and stations
atus for, B. . Batcheller..o..oo...o... 700,607 | motors from & 1o 50 H. P,
Poke, animual, Pinney & Jones. veeee.. 700,558 | WOLVERINE
Post, Tu A, Prtbyesssoosacemusmmme o+ » o o5is 700,234 MOTOR WORKS,
Postmarking and canceling machines, print- Grand Rapids, Mich.

ing and inking deviee for, J, French,. 700,414
T H IS s

Power transmission mechanism, J. Hartness 700.647

Power transmitter, S, Miller.,,..... cvee.. 700,532
Preserving compound, S, C. Shoup. . 700,446
Primary battery, M, M. Bair,....... 700,098
Printinz press ink (llstr)lmnng device,

Thomson - 00,200
Projectile, C. €. Bower . 7001606 Hasv no, pumipg, no valyes,
, bl piping requirec to supply it w1th
Propeller, reversible screw, LT 278 water Alwaysready for use. Sim-
Propeller. serew, (. A, TPursons. ., . T00,365 lest in construction, most efficient
Protractor, square, and pnitch

moperation. Pricewill interest you.
w. F. & 0. BARNEs CO,,

Dlished 1872
1999 Ruby St., Reckford, 111,

hined bevel. N, D. TTumel TN, 220
Tulley. W. Leuden,.....o......... . TN 212
Pulling over machine, T. . Thn. 332
Pump, J. Clancy.., .. iiieniinnennn. : . TON.170
PumD, centrifugs J. D. MeRae......... R
Pump head, TI. M. Btter
Puzzle, W. B. Smith,

Perfect satisfaction is experi-

Rail bun(]. eleetrie, Lnn;.r & Nn]rll-l' : .' ; T enced using our N , 6 or Y
Railway block signaling svstem, (h'mmrm Hand Pipe Threading and
& Pestell ... ... ... ..... ! Cutting Machines. Crank or

Railway

rail joint, T. O, | ratchet power. Gears housed
signal, electric, W. D. Vandeear 700,461 | from dust. Chasersset by grad-

17 T (s uation to any size, can be re-
:\“\}:_‘;; (T]‘l-‘(’f]l"‘i'r' ((L" "‘I"l 700.615 | jeased from threading while in
. i T ’ 11.901 motion, opened to ])('11 mit pipe
R.nl\\(lw eleetrieally prinelled vehiele for . "“&S«g;’,‘;{.l"},}? I;;jﬁ“}%u’}uﬂ:;;,f(}n
Ruil\q\":{\:l" l1r1”i1 ;XI““‘IIML Ft n'fm'hl} """ lee- 700,609 | The Merrell Manufactur-
uvs, third rail  constraction for elee- i Y " iss Stree
» trie, T, AL Tlobbs, o ¢ " 700,680 ing Co., 501 Curtiss Street. Toledo, ()In:.
ange  finder, T. Neilson, = 700547 | © b
Record  strip  feeding mvoh.mmm. 3 & N I C K E L
Baneroft v desai L o .. 700,280 | © AND
Reel.  See TFish line reel, i ] i
%nmstm'. T. W. Jones . 700504 | &3 Electro-PIatmg
eversing mechanism, T, 700,432 | 7.9
Rhcostat s hoater, ecombined, M. ¢ Krios 2o Apnamus'ral!‘]i Material,
e T e - 700,207 | 9% H & VanWinkl
Rheostat npmntmg e H 59 anson & VanWinkle
Rlvu?i‘;)pzl t It(* 700135 E's New 1??.‘ N.J
8 - N ark. N.J.
Charles . 700,481 | § 136 Liwerty St., N.Y.
Riveting miechuanism, J. I, Thomson . 700,261 })’ 30 & 32 8, Canal St.

Roasting finrnace. Klenetko & Bvans
Rocking chair, C. M. Wagner, . .. 700.266
Rolly 3o P, TANZC Guiaii s et 4 L. 700,512
L Roller, Kuauher & Ostwald, = . 700,509
1 Roof  cresting,  metallie. Nnnmm

hanser X .

. 700,320 Chicago.

' G i T e e e sy s 700.364
| Rotary engine, B, cerereeas TN0423
' Rot engine, T. 710,657 | GASOLINE
| Rot exnlosive engine, S, . 700,243 ENGINES
Rotary motor. IT. Van Berestovn

n 700,460 | are remarkable to
|Rul(\ and  sanare, ecombined, . J. Coombs 700,304 °

|Rn]m' hook holder, and marker combined. SI?III;(I,‘I"’IT‘Q
T. Do ThomaS............coveenenn ... 700459 | and ECONOM

| Roling machine, A, M. Whitten, " tono71 | Write for Prices.

Sad  iron, . I, Sheftall. ...... 700.444 { Olds Motnr Works,

Sad iron and vapor stove, combined, 1328 Jeff. Ave..

CUPTION g simarebaiain 30 i v s i . 700,180 Detroit. - - Mich. —
Sail for marine v R. Lundqnis

s = 700,520
Salt shaker gr annhtlng rnttfwhnwnt J.OAL
ELESCO ssuosoa

Moller. TJr. . 700534
CATALOGUE
BAYONNE CITY. N.J

700,292
W.& D.MOGEY.

i Sash fastener, storm, T, C. Qnimh_\ 700,700
Sash holder, T. N. Gray......... ceeea.. 700,324 I
Secale, C. G. Strubler.............vvvv..... 700,254

Scale, vertical grain, P. B. Clarke..
Scraper, road, T. Wilson...........
Screw, temper, G. F. Bell
Seal lock, J. R, Thompson.
Seal lock, I’. Browi......
Secal lock, 11. T. Jones.... TOO,502
Sealing  deviee, envelop, A, Heyd T00,1949
Seam for tin cans, end, W. Thompson...... TOO,HTS
Seam  for tin mus, solderless  end, W.
Thompson ...
Seam  for tin  ca USS 8 :
Thompson ... ... % n LT, mliuTT
Self playing instrument,
Separator, I3 €. Statler.
Sewing machine, shoe, 1. IX. Keith..
Sewing machine spool holder,

T00, 2';8

. T2

TO0NT6

13

Rockliffe - ecvuiniveicenennnnsesns +. T00.167
Sewing machine, welt, k. E. Winkle; - TU0,2T9
Shaft coupling, . B. Tower... T00,457
Sharpening device, knife, A. P. Rllh L. TON0,562
Sheet carrying  device, puneumuatie, I,

Read . .. 700,239
Shoe stretel (. L. Passmor 700,704
Shutter fastener, G. P, Rahn... 700,235

Skate, combined road and ice, J. Suk vakl 700,377
Skirt and drawers, combined, L. A. Burgard 700,477
Sleeve holder, TIL G, Carpenter...... L. T00,478
Smoke consuming furnace, M. Ba rd.. 700,605
Snap hook, A, .JI. Towner 5 . T00,581
Soap, making, T. urziale. T00,229
Sole rounding machine, . ush TOO,0624
Speed limiting means

ricks .........
Spinuning, J. Widmer o
Spool Dlanks, machine for making, J. W.

T00,491
T00,272

CADVOT e i e ot s nly e s i inte Rl 0,505, 700,480
Spool or hobhbin, E, B, Crocker...... . TO01T6
Spraying deviee, I, & J. Zinmmermannm . TO0.282
Statrwvay, . C. Tilyon . TO0.455
Stamp, time, Iess & oughton. .. TOOG88
Starching meaeine, K. B, 1leinold TOO, 196G
Steak tenderver, W, VW, Jacqnes. ... 700,500
Steam  generatorr for locomotive servic Cs

Fox .... 5SS diss oy sy L TO0,320

Steam  generator  shells,  exlinders,

mannfacture of, B. F. MeTear
Stone molding machine, artitieinl, N.

mer
Stopper: Sce hottle stopper
Storage battery, L, W, Lombard [l
Stove, eallapsible camp, F. L. Mitehell
Stovepipe thimble. S, Bollinger

TiH) G0

TOO,HH1

Strainer, vegetable, G. M. Gundel.......... 700,193
Stump puller and  tree  fransplanter,  comn-
bined, W. A, 1Lamner 700,641

Sugar, converting cellulose
A. Classen
Sulfur dioxid,. appara
Moore & Martin
Talking machine horn tripod support,

To0.6106

Ty DT

Valiquet ..ooiveriiinnnanrianss . T00,O8.
Tuank heater, Beers & Gritlin. . TO0,
Tape holder, S. Mountford...... . TO0,
Telegraphy, wireless, 17, S o T00,
Telephone or telegraph sy \h'l)h l‘ Shelt T,

TN,
TOU, 190
TOv. 408

Thentrieal applianee, T, . Sherman
Thill c¢onpling, ITegglund & Re \<-ll
Tidal motor, W. Derhy
Timber with metal,
strips of, W. P. Appleyard
Time alarm, eleetrie, ¢ 1lubert.
Tire tightener, 14, einz, .
Tone regnlating tool, F. 1loover
Tools, apparatus for electrieall
Moore & Reilly..
Traction wheel, T,
Trnek bolster, R,V

700, 168
TOO496
TOO, 490
TO0,200

T00_ 4937
TO0,661
TO0,564

Trnek, ¢ B Cliffa. .. connnensnvonsnrasnne TO0,172
Truek, car, B. W, Tucker..o.ovaviveianans TOO.260
’l‘xm-k car, TI, R, Kefthley..ooowooniuanonn TO0, 425
Trunk,. B. Walshi...veeiasvissreannivaasans 700,588

Tube ecutter, W, Hervey
Tube expander, E. I.. Knight..
Tnbes, eote,, machine for mr\l\mg

TOO,197
TOO,510

1, \[cT«uu T00,:361
Tuhes with annul: nder-

g them flexible, |(hln<- 1nl npsetting.

F. W, Kofler.ovirasinisiiisinsnansnas 799,662
Tng fastener, J, Lockwood. . L TOOD
Turbine, steam, J. H. Fedeler.......o...o... T00,314
Type casting o other maehines, record strin

feeding machanism of antomatie, J. N

Buneroft . 700,291
Type composing machine, T. Launston. TOOSN

Type composing machine for tabular Hl-lttl‘l
W IKemp, T8 . spss e i 2
Type eomposing machines, antomatie leader
for, Bancroft & Indahl,................ T00.285
Type  justifying machine, IV, Melintoc
700,699 to 700,701
Type Iustifying machine, .J. Watson. 2 700,712
Type machine pump actuating lm-r'h.uu m,

Jo S, Baneroft.....ooieiiaa .. TON,290
T\|u- writing machine, (', TI. Shepard. TOO, 445
Type writing wachine spacing attachr y

12. V. Beals...,., e e e A AT 700, G0S
Unhitehing device for animuals, and  the

cape and extinguisher, automatie, G, P.

Neal 700,925
Universal joint, . AL X 700,369
Unloading apparatns, vesselo C. 1T, Woodr nff 700,280
Valve controlling mechanism for antomatie

water heaters, Tracy & Bollinger, . ..., 700,387
Valve, flush, J. J. Finney........ T00,485 to 700,487
Valve, reducing, G. TOO,- 434
Vapor burner, incandescent, E. T Fee...... T00,634
Vehicle, (T Tomrent g msevsis srsavinssias 700,580
Vehiele brake and hell, 8. I Madsen. ... .. T00,349
Vehiele brake. automatie, J. E. Austin..... 700,287
Vehicle, dumping, A. Fonts . 700,318

Vehicle, damping, IT. . Shephard, 700,571
Vehtele ramning gear, ¢, M. Spenc T00,450

Vehiele wheel. Do I1 TTaywood. ..o sun... TO0, 484
Vehiele wheel. G S0 Tee....,. 700,514 to 700,516
Vehicle wheel, D, I ITaywood. . oeveeenn... 700,686
Velocipede pedal. 13, W, FHenstock 700,492
Vending machine. T AL Wilcox, .. 700,394
Ventdator, I1L ’\I Smith. ... 700,572
Wagon hody W. 1inch 700,635

Wagon Jack, F). A, Poteie, ... .. .. 700,967
Wagon tail hourd fastening, J, B, abain. . TO0416
Wardrohe and dresser. combined folding, M.

J. Randall | ... 700,257

Washing machine, F T00,191
Watchease, FL Bilat . 700,473
Water heater and steam generator, (. -

ence Py PP .. 700,516
Water purify m& '\pn"uflfu% ATl . T00.420

Water tube hoiler, J. A, Scott =
Weeding implement, T TTavill . 700,085
Weirhing machine, B. TL Cools. 700,620
Well tool, oil or artesian, A, AT R m].-yq,,.q TH0,952%
Wheel.  Sce traction wheel, vehtele wheaol,

Wheel, J. Du Roth

......... OB
Wheel. J. Maephail, 5 00,918
Wheel or rail tread, R o) 700,180
Wheel tread. W, T Tndson, PR

Window. metal, A, W. (‘()opm'
Window sereen, alinstable, 0. N]n]lalm....
Window sereon, o\'fomihlo, W. J. Green-

AN e i fie o Wikt wi e e e B e a e s ik 700,638
Wire coils. machine for cover

. M. Wright
Wire streteher, .J. V. Anderson.
Wood. eolor shading. S. Tvon
Woodworking machine chip hreaker,

TROMNR g ameew o5 g gy 5
Wrench., T, Do AeFarland,

700,712
. 700.28]%
. Ton34R

. Thn o
o 700.a%0

Wreneh, Kintz & Lennard. ... . 700 400
Writing machine, B, B. Fless. . .oooiiuunn.. 700,687
DESTGNS

Cabiuet_for holding coats, wmubrellas, ete., A,
Tolmes . %90

Card nlate or holder, C. Brewer, . 2R.a17

Curtain, lace. A. Buregess. . 2507
Fence, wire, T, Shelton, L L)
Glass dish, E. .7, Koch._.,.. . B ) )
Pocket piece or similar article . A, K -
Sehnitt ..coceeniin s immnene s s 35,916

TRADE MARKR.

Antisepties, Societe Anonyme dex Prodaits
Chimiqnes Specianx ......... T T m— 38,299

(Continued on page 358)
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Scientific American

May 31, 1902.

T = e — — __|
One with a “dependable” point, a uniform
grade—one that draws a clear. sharp, weil-

defined line. and to do this you will have to
choose

DIXON’'S AMERICAN
CRAPHITE PENCILS

the best made lead pencil in any country. I
Hard, soft or meclium. Saitable tor ail par-
puses.  Architects, draftsmen,
porters, cte.. tind them o boon.
Send It cents for sunples.
Worth double the money.

JOSEPH DIXON CRUCIBLE CO.
crsey City, N J.

clerls, re-

ARTESIAN

Wells, Qitand Gas Wellsdrilled
by contriet toany depth from5b)
to 3000 feet. We also manufac-
ture and fu h evorything re-
quired o d.ill 2nd complete
same. Poriable iforse Power

f ancd Mounted Steam Drillin,

Machines tor 100 to 1200 feet.
Write us stating ¢ xactly what
ie required and send for illus-

trated catalogue. Address »
PIERCE WELL ENGINEEHRING AND &UPPLY CO.
136 LIBERTY Snumr NEW Youx, U.S. A

RESTFUL SLEEP

Ju Camp, on the Yacht and at Home,

“Perfection” Air Mattresses,

CUSHIONS and PILLOWS,

Style 6. Camp Mattress with Pillow attached.
Also showing Mattress detlated.

Clean and Odorless, will not absorb moisture.
Can be packed in small space when not in use.

0#™ Send for NMlustrated Catalogue.
MECHANICAL FABRIC CO., PROVIDENCE, R. I.

Che Cypewriter €xchange

1% Barclay St.. NEW YORK
124 La Salle St.. CHICAGO
38 Bromfield St., BOSTON
817 Wyandoite St..
! KANSAS CITY. MO.
209 North 9th St.
LOUIS, MO.

ST.

432 Diamond St..
PlTTSBURGH, PA.

. 5 North Caivert St..
BALTIMORE, MD.

536 California St..
SAN FRANCISCO. CAL.
We will save you from 10
to 50% on Typewriters of ail makes. Send for Catalogie.

= To Owners of Gasolme Engines,
Automobiles, Launches, Etc.

" Auto-Sparker

daes
runn
XN
teries,  Can
e using hate
write for descripti

voentirely withe all startine aml
their o
I -no swileh

whed to
Fully §
atalog,

Motsinger Device Mfg. Co.,
14 Main 8t., Pendleton, Ind.

engrine
antend;

MARINE and STATIONARY

MOTORS

2 and 4 CYCLE
are no experiment, as they
are in suceesstil operation
in all parts of the world.

Launches in stock
Send for Catalogue.
PALMER BROS.,
Cos Cob, Comn.

D L. DY
 REAL ESTATE TRUST BLDG PHILA, PA:

¢EALED IGE MACHINES

ENTIFIC AMERICAN SEPT:2.1399,

EGEALED |

SEE FIRST P

JUST PUBLISHED

Practical Pointers
For Patentees

Containing Valuable Information and .Advice on

THE SALE OF PATENTS.

An Elucidation of the Best Methods Employed by the
Most Successful Inventors in Handling ‘I'heir [nventions.

By F. A. CRESEE, K.
2 Pages. Cloth. %1.00.

HIS js tbe most practical. np-te-date book pub-
lished in the interest, of Patantees, setting forth
the best immethods em ployved hv the most success-
ful Inventors in handling their patents. It i8
written expressly for Patontees by a vractical
Inventor, and is based upon the experience of

some of the most successtul Inventors of the day.

It gives exactlv that information and advice about
handling patents that should be possessed by every In-
ventor who would achiceve success by his ingénnity, and

15

Price,

will save the cost of many expensive exuveriments as
|

well as much valuable time in realizing from your in
ventiens. It contains no adver tisements of any descrip-
tion and is published in the interests of the Patentee
alone, and its only object is to give him such practical
information 2nd ad vice as will enable him to intelligent-
ly handle his patent successfully, economically and
profitably.

Itgives a vast aimount of valuable information along
this line that can only be acquired by long, expensive
exger;ence in realizing from the monopoly afforded by a
patent.

§FSend for Descriptive Circular.

MUNN & CO.,
Publishars,

Bed bottoms and bedsteads,  certain named,
National Spring Bed Company....
Boots and shoes, Mancks, Rothenberg & Co
Boots sud shoes, Walker & Whitman. ...
Bullet shiells, ritled, BElerieh & (ump.m
China and carthenware, A 00 Meyer
Corn ail ad core oil calke, ti
Company
Cutlery, certain naned, D,
bry «m(l\-, certain mned,

MElls cove et s e sy ey o
ey wunl\, (l‘ll.llll n,lluml, AL
Enmueled  ware, A Geisel

Compitny 3
IFabries, cotton, Ward, Hanbury & Co...o.... 3
Cabries,  except  silk velvers, and o cotton,

wool, and silk threads oud yarns; wool,

cotion, AN

O. Moeyer
I'lour, wheat,
Foods, crackers,

half-wool, silk, and

Lia It -silk,

cors’ \])(lllll\ )
Forms, bust, Hende Aot & Henderson
ur goods,  cort nned, Gordon &

Zusan .
Gelatin and prr]
& Tligerins

..................... DNVENT
ations of ""l'llllll, Milligan
Glue Co..

Haviouicas, Stunss Bros. & (
i hoots, Gilliam Mfe, Co.
Medicated  table for the ¢m
nmned di Jo Do Glas

Mineral wite
Mowing machines,
Oils,

nae Mineral Water Co..
Hopkins Patent Company.
petrolenm 1llnnnn.1lnm aud Inbri g,
Great Western Oil Company...... 0 & o
Paper. trans rent wrapping, o Linden-
TNEVE & NOUS . et in i e iee i neaeenenns
Remedy for the cure of piles, liqubd, ¢
EE o ) ICIOE I - - o o 5
Noap, Lomdry. Michigan Soap \Wor

38,8308

38,280

Starch. New  Ovleans Coffec Co,

Nteel, Gys ¢ AKkticbolay oty

Thermomete surgical glhasswire and ins
ments. Beeton, Dickinsan & Cooooooo...

Tiress, vehicle, New York Belting & Dacking

COMMUIINE  pcmprezsims < o = a0 s ofsoroosneossaoe
Toilet  cremns, ointments, and  soaps R.
Melhwen & ¢ e HR208
Varnishes, certain namned, Roberts &
O & 290 SRBBEL o SEEEER 0 006 BE0 0. [ ]
LABELS
‘Ballon’s Roscgay Cigars,”” for cigars, C. B
Ballon 9,148
I’llll‘ Lahel I'ure Rye \Whis
I Sallivemn & Coooooo. . 09,145
.xltlv ‘SONaponaeeous  Dentin Jor denti-
frice, A Ty {1 P PN 9,107
cCoea Ca Lotor a prepana-
tion, AL . & G Coleman. ..o 9,150
“Dr. Daniels” Veteri Carbao rus,’t for
a disinfectant. D Daniels. Ine, .
Uluea Leues” for me - MO Adams. ...
“EFloto’s Breakfast Dreink.” for coftee substi-
v T 1N BI0t0 . g aima e« oo v oneeee 9,144
toi ofor medicine, Dinet & Del-

"l(in;: a . Costa ‘) H'b
Malt Wheat ]il\( nit.” tor a food lmulm t
Lambert Good Food Company .. 9,14

0. Lo Tavlor Pure Rye W
whisky, (. F. Sullivan & Co. 9,146
lgin,”” for medicine, Dinet & b 9102
(b Reserve,” for whisky, Ciotti,
conti & oo, g 9,147
SNpeedy Core”” for medicine,
Remedy 1‘umpz|n,\' ........ 9,154
“Pendertoot,”” for foot powd vew Bugland
Chemical (ump.ln\ ................. 9,158
Slerra G i far poult Dohmen
COMIPIIIIY et et e e eecmaeiane e O 150
STowradit n Boot Grease,” forr hoot
wrease, 1 Abererombies oo, 9150

of the specitication and  drawing
the foregoing likt, or any patent
ned sinee 1863, will he furnishied from
this office for 10 cents, provided the mune amld
number  of  the patent desired and the date  be
given.  Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going  list. For  terms aud further particulars
address Munn & Co., 361 Broadway, New York.

A printed copy
of any pa t
in printg

NEW BOOKS, ETC.

MeTALLURGY OF Cast Ikox. By Thomas
D. West. Third Edition. Cleveland,
Ohio: The Cleveland Printing and
Publishing Company. 1900. 8vo.
Pp. i-xvi, 627.

The author, who has had a wide experience
as a molder and founder in loam. dry and
green sand work. in the specialties ot found-
ing. has prepared this book with the ohject of
making it valuahle not only to the founder, the
molder, the blast farnaceman, the  chemist,
the draftsman. the pattern-maker, and the
college specialist, but to all who may in any
way be desirous of olhtaining a working knowl-
edge of cast iron in its application to found-
ing or allied interests. The hook, which is
in its third edition, has been thoroughly re-
vised, much material having been added on the
making., mixing, melting and testing of cast
iron, part of which constitutes twenty new
chapters. including researches, experiments and
discoveries.  This work, which has had a nota-
hle effect upon  foundry practice. advocates
methods much advance of the old-school
practice.

in

Praxre Svrvevive. Bv Paul C. Nugent,
A M., CE. New York: John Wiley
& Sons. Tondon: Chapman & Hall,
Ltd. 1902. 8vo. Pp. xvi-577.

Tt has heen the author's purpose to present
the principles of his subject by the deductive
method, and to direct attention to special cases
and to queslions likely to arvise in the mind of
the student.  In arrangement and in treatment
the hook departs from the acceopted works on
surveving.  Among the most valuahle chapters
in the boolk may bhe mentioned those on the
planimeter and mine surveying.

Tiue Coreek Haxproox. 1902 Edition.
Compiled and published by Horace J.
Stevens. Houghton, Mich. Pp. 416.
Octavo.

This is the only work published that is de-
voted exclusively to copper, and the only worlk
in any language covering the technology and
statistics of the copper industry. Some 700
mines of copper, including all mines of im-
portance in the world, are listed and described.
the length of the descriptions varying from a
few lines in the case of properties of little im-
portance to a dozen pages in case of the

361 Rrnadway, New York. ) Iargest mines.

Bvery genvine Elgin has the word “ Elgin®
engrared on the works.

When the Public has
faith in a name it is a
faith that must be

backed up by good
works.

Elgin

Watches

have the name and works; and the faith of nearly
10,000,000 users as the world’s standard timekeeper.

Sold by every jeweler in the land.
watch works.

Guaranteed by the world’s greatest

Illustrated booklet mailed free.

ELGIN NATIONAL WATCH COMPANY, Elgin, Iil.

The Deadly Faucet!

Krom it comes the gern-laden
water carrying with it alt the ele-

R\
ments ot disease, but it you use

The Berkefeld Filter

w through the eyiinders of Infu=
worial Earth which retains every atom
m solid matter, Wasy to clean. Yields a

callon of bure water in 4 minutes.
ELD FILTER €O, 1 (ulnr St Ncu York,

ROTARY PUMPS AND ENGINES
Their Origin and Development.—An important geries of
papers giving a historical resume of the rovary pump
and engine trom 1588 and ilinstrated with clear Araw-
ings showing the construction of various forms of
and enmno\ 38 illustrations. Contained in
M S 1109 11100 1111, Price 10 cents
ralers.,

le h) \iuml & Co. and all news

KEROSENE

~and GAS ENGINE
SROSENE e

THE MIETZ & WEISS

Sizes from
Ttoto .

No cletric
terv ov thime el Perfect regna-
tion. Belted or directly conpled to |
dynane for el e luchtingg, chary-
Mgz storie . pumping and
ull power "DONCN,
A. MIETZ,
195138 Marr ST, NKw Vork.
ADOPTED BY
U. S, GOVERNME
]llﬂ'll(‘!t Aw ur'l fu i

Gold M ('dall. l':

tion, 190u.

Van Norman

Universal Bench Lathes

with iine of attachments
4T}.1':}-;;M

for screw cutting, milling,
grinding. ete., are splendid ‘,“&
1y adapted for tine experi-, £
mental work, etc.
Send for catalog.
Waltham Watch Tool Co.,
Springticld, Mass,

THE

Khotal

Kerosene Stove

isagasrange for cityor
country homes, small,
compact and powerful ;
burns without smoke,
soot, or smell; generates
its own gas from kero-
sene; economical in first
cost and maintenance,
Prices from #3.75, up-
wards, Send for cata-
logue.

THE HYDROCARBON BURNER COMPANY,
192 Fulton Street, New York City.

A NEw RESULT from the EDISON

PHONOGRAPH

Accompllshed

HR. EDISON'S LATEST INVENTIONS—THE
Moulded Record & the New Reproducer

duplicate the haman voice in volume and clearness.
Absolutely free from soratchingg, perfectly sniooth
and natural. The Moulded Records are **high
spued,” made of hard wax, freely anid safely handled,
New Reprodue on all Phonographs. Ask your
dealer for exchange proposition ¢ Gemn?’ excepted),
Phonographs in Nine Styles, $10,00 to $100.00.
Records, be. 5 $5 per dozen.

NATIONAL PHONOGRAPH COMPANY, Orange, N.J,
New Yeork, 8:3 Chambers St. Chicago, 144 Wabash Ave,

t)u, water will he thoroughly puritied in |

IS YOUR BACK WORTH
$1.50?

Our Trimmer et along walks and
curbing and around fiower-beds and
ghrubs, where the lawn.mower won’t cut.

Will you du it iuthe old back-breaking
way with sheep-shears and scissors? Not
use the

“Canton” Lawn Trimmer

1t cuts quickly and easily, and if your
time is worth anything you can’t afford
to do withou it.

Only Costs $1.50
It’s the best yet; push it along, work:
the lever, and watchthe grass fly.

Sent to any address
upon receipl of price.
THE CANTON CO.,
1220E. Fourth St.,
CANTON, OHIO.

GERE GASOLINE ENGINES

SIMPLEST BOAT ENGINES MADE
t" D I "l CABIN~~=OPEN BOATS
HNEW

oy LNGINE CABTINGS BOAT FRAMES
GEO.HGERE YA T XTnCH Wi,

CAT FOR &4 STAMPS GRAMND RADIDS, MI(.I'IFG»QN

Howard Two and Four Cyclé

MARINE
AND
AUTO MOBILE
MOTORS

‘Write for Cat.
Grant Ferris Co.
Troy, N. Y

I',LP, JTRIC SEWING MACHINE MO-
tor.— 'I'be instructi- ns and numerous illustrations: of de-
tails contained in this article will enable any mechanic
of average ability to buiid an efficient motor that will
operate a sewing machine. The cost of materials for
this machine should not exceed tive dollars. See SCIEN-
TIFIC AMERICAY SUPPLEMENT, No. 1210. Price 10
cents by wail, from this oftice and from all newedealers.

R TRUSGOTT BORT

Simple, Safe, Reliable, Speedy.

Built either cabined oropen in sizes from 16 to 100 feet
! in length. For catalog yiving full information write

| Truscott Boat Mfg. Co.,

ST. JOSEPH, MICH.

Scientific American

18761902

15,000 Valuable Papers
JUST PUBLISHED.

LARGFE edition of this new cata-
legue now ready for distribution.
Thousands of new papers are

listed in it, bringing it up to date. Sixty
three-column pages. Copies will be
mailed free to any address in the world
on receipt of request. All Supplements
listed in catalogue can be supplied for
ten cents each.

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

*“Sure Signal” AIR PUMP WHISTLE

An independent, ever-ready Whistle for boats and launches
wer. No air tank, no fuss or
and produce a clear musical
"Int a toy, but a practical. power-

operated by other than stear
bother; simply pull the handle
tone rpnchlmz a half mile.
ful, perfectly made Chime Whistle. Brass or nickel. 3lin
An ornament to any boat. Notexpensive.

ROWEN M¥EG.

Send for Prlce List.
.. South Street. Avhoen N V.

high.
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EI.EGTRIBAI. ENGINEERlNG
TAUGHT BY MAIL.

Write for our Kree Illustrated Book.

« CAN I BECOME AN ELEC-
TRICAL ENGlNEER°”
: Li

SLEC
Depta A, 2140.2

%y
8t. New York.
e teach Yaou
what you need to

EARN MﬂRE know to earn wore

in your own business or another. _Enginecering,
Drafting, Art, Architectnre. Mining, Metala
Inrzy, Business, Stenograbhy, Journalism,
Book l.m-ulnu. ete,

Write for tree catalogue 6. with full particulars.
. Special Discounts Now. &7
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y.

o wdisie Lo Uit Corresponntenes Sehooks sand others

SUMMER SESSION

NEW YORK UNIVERSITY—1902.

Courses in Chemistry and Physics.

For circular address, Registrar,
niversity llt'lxllts. New York City,

B OMN IGRAPH

orrect in the sh

Will Teach

Telegra,
grophy
0

IVIDENDS=

Risk a postal. Sencd usyour name
for prospectus of the Rayo Min-
ing and Developing Co. of Cal-
ifornia. Everv dollar invested in
these shares will return vou regu-
lar. handsome, dividends. MIL-
LIONS of ore values ready to 1nine; Elec-

tric Water-Power Plaut in connection. Not
the ordlnary mining proposition. Shares
now selling at ground-floor price. Bank

References.

ROANOKE INVESTMENT (O.

525 Marquette Buildin Chicago

Hutchinson. Goldsmith & Company, Exclusive
Eastern Financial Agents, 53 State St., Boston, Mass.

SYNCHRONOGRAPH.—A NEW METH-
od of rapidly transmitting intellizence by the alterunat-
ing current. A tull description of the mtereqtmu a
paratus of Crehore and Squie 13 illustrations. SCIw
THMC AMERICAN SUPPLEMENTS 1114 and 1115,
Price 10 cents each. kor sale by Munn & Co.and all
newsdea]ers Qend for new cumlo;zue

SEND US NAMES

OF MACAZINE READERS
$12 to $I18 a week for this work

Men, women and voung people, here is a ‘%?Il"'!l tird open-
ing., Write for particulars =, 1‘[0\
COMPANY, Dep't 12, 125 la.ﬂ»dhtl{,@t \Ie“ Yn|i|

THE ¢« QUEEN” DRAWING PENS.
=== SCIENTIFICALLY SHARPENED.

< e (11 Ui O
M:l—ﬂ—-_;.u )

All Queen Pens are sharpened by experts who hay
hau mun{’ years perience in waking and
Drawing Pens, Only th
the Queen Pens, and the
tempered by our improved jroc
Ine., Mathematical, Kugineer an
went Makers, 1010 Chestnut "ll.. I’lulmh'h

Throat Troubles

are comwmon at this sca<on of the year. Most of
them ar’se from the prescnce of irritating germs in
the glands of the neck. Get rid of the microbes
and you stop the trouble.

“HYDROZONE"

is a scientitic germicide that immedittely destroys
all mierobes. It is perfectly barmless and easly
appl'ed. 'T'o demonstrate 1ty efficiency send Wi,
to cover postage and a free bottle will be sent yon —
sutficient for a cure.

PROF. CHARLES MARCHAND,
5% Prinee Strect, New York City,

50 YEARS’
EXPERIENCE

TRADE MARKS
DEsigns
COPYRIGHTS &cC.
Anyone sending a sketch and descrintion may
quickly ascertiin our opinion free whether an
invention 18 probably patentable. Communics
tions strictly confidential. Handbook on Patents

sent tree. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
special notice. withont charge. in the

Scientific American.

A handsomely illustrated weekly. Largest cir'-
culation ot any scientitic journal. Terms, $3 a
year: four months, §1. Sold by all newsdealers.

MUNN & Co, 361 eroaamar. New Yark

Branch Offce 2% F Rt Waahingtan, D. C

stunlv in spanctine. §

Notes
- and Quemes

HINTS TO CORRESPONDENTS.

Names and Address niust accompany
no atlention will be paid there
o infornsttion ad ot for publication,

References to Cormer articles or auswers shonld give
date of paper and page o munber of gquestion.

Inquiries not an red i reasouable time: should be
repeated: o spondents will heay ind that

all letters or
». This is for

Sonle answers (uive not o little ¢ h, and,
though we cudeavor to reply 1o all ecither by
letter o ine this department, each must take
his b

Buyers wishing to purchase my article not adver-
tised in owr eolumms will be furnished  with
addresses of houses manuracturing or careying

the same.

Special Written Information ou ratters of personal
rather than general interest cannot be expeeted
without remuneration.

Scientific American Suppiements referred to may be
had at the otlice.  Price 10 cents each,

Books referred to promptly supplicd ou reecipt of
price.

Minerals sent for examination should bhe distinedy
marked or labeled.

(8612) A.B.writes: The primary is No.
16, silk-covered wire
axis Y inch diamoter
wind about 300 s of it. The secondary
tormed 11 ounces of No. 36 silk-covered
wire wound around an axis 114 iuches. 1 use
a bichwomate coll.  Please give me the nmaber
of volts, and the length of spark [ can obtain

and is wound around an
and 4% inches long., |
is
ol

i

from i, Also tell me it a smaller number of
turns i the short circuit would give more
. M. I in the long one ; and also about how

nany turns 1 shonld use.  The soft iron inside
the #i-inch axis is % inch dinmeter and formed
of 167 wires. A The coil may give a spark a
halt inch long.  We are not able to determine
the  voltage. as a spark of a certain
length indicates it.  The primary of such a
coil should not have more than three layers
of wire.  You may need to put on more than
one cell to bring out the longest spark the coil

oxcept

can give.  Norrvie's cInduction Coils,™ price $1
by mail, contains data from which you can |

build coils of a great variety of sizes.

(8613) J. P. J. asks: Please let me
Kknow what a voltmeter would do or indicate, if
connected in series with a motor any load.
if built to stand the ¥. M. I'. of the dynamo.
A, If a volimeter were connected in series
with a motor, it would simply cut down the
current which the motor could obtain and pre-
vent the moetor from running. A voltmeter has
a very high resistance, so that very little cur-
rent ean pass through if. The motor eannol
ol any more enreent than ean pass throagh the

or

valtineter.  Henee it will not m In series
with a voltmeter.  No harm wonuld come to the
voltmeter by connecting it to the civenit in
this way., A voltmeter is always connected

acrass the poles of o clrenit, and takes the full
valtage.,  In serles with a motor it would not
the full voltage of the cirenit. Tt wouid
be less aflfected than when put aeross the poles
of the circuit.

(8614) J. H. H. asks: 1 Will you
please tell me the name of sowme book in which
is given a clear and full description of the con-
struction of a dynamo which also tells how the
current is mader AL Swoope’s “Lessons in
Practical Flectricity,” price $2 by mail, wil
probably give you the most information npon
the topic’ of any single book.  Thompsen's
“Dynamo-Electiie Machinery.”™ price $6 by mail,
is the most thorough book on the subject. 2.
Also a book that gives a full description of the

wot

telephone. A, Miller’s “American Telephone
Practice,”™ price $3 by mail, is the book you
need. . At the I & O RURC csation here
therce is a yellow and Dluel semaphore. What is
it for? A. You should ask sonie one of the
railrcad men to find this out. 4. \What is the
steam-dome on a locomotive for? A. To dry the

o

steam. 5. In the pictures of some locomotives

there is a small wheel behind the drivers.
What is it called, aud what is its use? A, To
carry the weight of that part of the engine

directly over it. 6. I the accompanying draw-
ing, if « I were a steel pole it would evidently
complete the circuit between the wire, f, and
the ground.  Now, if, at tiie same time, a per-
son were {o touch the pole at ¢ and the ground
at d. thie current would still pass through the
pole and not through the person. In other
words, if there werce two passages for the cur-
rent, why would it choose the pole in prefer-
ence to the person? A, Whelher a perceptible
current will leave the pole and go through the
person depends upon the voltage of the cur-

rent.  The body of the person aets as a shunt
upon the pole. It will receive a portion of the
currvent.  See  (he caleulation of shunts in

Swoope, referred to above.

(8615) W. V. 8. writes: Kindly give
me, through your Notes and Queries column. a
formula to produce the verde finish on brass,
in the electroplating bath. A, Various meth-
ods of producing verde or green shades upnn

brass and other metals are to Dbe found in
“Modern Electro-Plating.” price $1 by mail.
(8616) C. A. C. asks: What is the

meaning of the term c¢yvcle in engines, such as
two-cycle and four-cycle gas ongines? A, A
cyele is a series which returns upon itself. A
two-cycle is a single impulse of the piston or
ignition, for two strokes or one revolution.
TIFour-cycle is one impluse ov ignition to four
strokes of the piston or twa revolutions

ERFORATED MET A

FOR ALL USES, MADE AS REQUIRED, LS

& HARRINGTON & KING PER FORATING Co,
TUNION ST. CHICA

FISK TIRESE

BEST MATERIAL
SPECIAL FABRIC
FULLY GUARANTEED

Bicycle— Automobile— Carriage
FISK RUBBER COMPANY,

WHY NOT HAVE YOUR....
AUTOMOERBILE
BUILT TO ORDER

at less cost, and which will exactly meet vour require-
ments? Bmlt with steam, gasoline or electric metors,
for touring, racing, dehvery aud heavy moving and
trucking. Further particulars on application.

GUSTAVUS S GRANLUND. Box 317, New Haven, Com“

Bic_vcles Below Gost

000 Bicyc es, overstork. For 30 days
Iy we will sacrifice at less than acfual

' New 1902 Models.
“Bellise,”” «ovtw $8B.75
"Bcuack, [ Gulrlnlerd ss_ 75
i Sﬂiorfan. " lBu:ll: $10.75

NIAGARA
FALLS

One of the natural wonders of the world.
A charming place at. any scason of the
year, reached from every direction by the

Chicopee Falls, Mass.

NEW YORK CENTRAL LINES

A visit to the Talls is an object lesson in
weography; an exhibition of langscapes
that no painter can equal, and a glimpse
of the latest developments of the indus-
trial world.

A copy of Four-Track Series No 9, “''wo Days
at Niagara Falls,” will be sentfree. postpaid, to
any address ol receipt of a two-cent pestage
stamp, by George H. Daniels, Generul Passen-
ger Agent, New York Central & Hudson River
Railroad, Grand Central Station, New York.

dorf,”” fad Rer,
nnﬂ-ergchl‘ nlu’\:r price. ' $11.75

Choive of M. & W. or Record tires
and best equipment onall our bicycles.
Strongest grarantee.

Wwe SHIFP ON APPROVAL
0.0.D. toanyone without a cent deyosit
@ & allow 10 DAYS FREE TRIAL
before purchase is binding.

3 500 good 2nd-hand wheels $3 to $B.
Do not buy a bicycle until vou have written
¥ for our tree catalogues with large photographic
engravings and full descriptions.

MEAD GYGLE CO. Dept.59W, Chicago.
Q- -OC>-P00C>~P0O0C >~ .-.ﬁn.

¢ Narrow Gauge Railways

RAILS. SWITCHES,

OUR CARRIAGES
EXCEL IN

STRENGTH,
FINISH

Ease of Handling. Resliability
and Running Qualities. Impos-
sible to tell all about them bere.
Write us for catalogue. In.
quiries cheerfully an-
swered. Desirable
agents wanted

THE CONRA
MOTOR CARRIAGE
COMPA

1417 Niagara ! St.,
BUFFALo, N.

w S. A
LOCOMOTIVES, Etc.
CARS

of every description,
and all Accessories
Always in Stock.

All’l‘lll l{ k(bI’I’FL, I
66-68 Ilrtud Mrcet,

New Yor
Write far Catalogue No, 30.

Gas En gine
IGNITER

(‘mn%ete with spark coil, $12.00.

The Best Thing ou the market.

Latest and most improved model,
EF™ Senat for Circular.

Carlisle & Flnch Co., 233 E. Clifton Av., Clnclnnatl, 0.

I Can Sell Your Farm

or other real estate for cash, no matter where located
Send description and selling price andlearn iny wonder.-
fully successful plan. W. M. OSTRANDER,
North American Bmldmg. Phuadelnmb. Pn.

THE NEW BRISTOE COUNTER

0L <I00LP

fe Locomotive,
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SENSITIVE LABORATORY BALANCE.

Eler

By N. Monroe Hopkins. This *“built-up” laboratory
balance will weigh up to one ;}ound and willtun with a
quarter of a postage stamp. he balance can be made
by any amateur 8 1lled in the use of tools, and it will
work as well as a $125 balance. The article is accom-
panisd by detailed working dmwmgn showing varivus
stages of the work. Thisarticleis eonmined i SCIEN-
TIFIC AMERICAN SUPPLEMENT. No. 1184, Price 10
cents. For sale by MUNN & Co.. 361 Broadway, New
YorkICity, or any boaokseller or newndealer

T The Franklin Model Shop.

Experimental work for inventors; any-
thing in metal from a single piece to a
complete working model. Apparatusfor
colleges. Exhibition models. ‘Introduc-
tion samples of patented articles. Spe-
cial tools for making metal novelties.
Inventions perfected. Drawings and de-
signs worked out.trom inventors’ ideas.
Send for circular 9.

PARSELL & WEED,
12!]-13l West 31st Street, New Y qu.

Registers an accurate account of work done on print-
inz presses, grain tallies, weighing, measuring and
other automatic machines. Counts up to 1,000 000 and |
repeats automatically. Simple, accurate, durable. Spe-
cial counters to order. (¥~ Send for circular. i

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

(e FRANKLIN
Model Shop

CIAL MANUFR\,TU%ING SPEC.M
.5 ST.&MPINIFEr‘o

"FREDERICK PEARCE |

216 WILLIAM STREET
N. Y. CITY

\ianufdcturel of ELF( ’l‘RICAL. MECHAN ICAL
and SCIENTIFIC APPARATUS, Our factory is
equipped Wlth (]le best up-to-date machinery and tools
Wemake : specialty of model werk for inventors, who
have the betefit of assistance from our engineering
dept. Further information on application,

E?PEPI
GLOBE

MATGH Factory Machinery, W.E.WILL IAMS,
Mfr., 217 South Clinton St. Chlau.'o,U S.A.
FRE E e(‘tusfor 1902, for “ Architects” and
Bml ers’ Magazine,” monthly $2 a year.

WM. T. COMSTOCK, Pub., 23 Warren St., New York.

“\ﬁn
}TTP WHEELS.MODELS & EXPERIMENTAL WORK.

£ GMALL MERT
NOVELTIES &ETC. NEW TORK STENCILWORKS 100 NASSAU 8- N.T.

DIAGH]NES‘ ‘orliss Entinm}!’ Iirewers‘
and Bottlers achinery.

NEW YORK =X

MRS. LORD, 4

MFG. CO,, 890 ( Ihlmn Streer, \1|Iwuultee \'\'t-s
MDDE[ & EXPERIMENTAL WORK.

Car.alogue of Archltecmral
and ‘Technical Books.

Scientitic

SIS

STANDARD INDEX CARD co
112 =14 N Jereﬂ{/r J! Pﬁf/ade;joém Pa.

RECORD, 7' A 5 & Gﬂ/ﬂf CARDS.
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makes of (abwels Qually Leeculiond Arompless
Cugranteed (dd Jize Gundes any Vool Fropechions or
Aphabelical Sybdyisians s SN 00!
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NOYW READY.

Compressed Air

ITS PRCDUCTION, USES AND APPLICATIONS.

By GARDNER D. HISCOX, M. E.
AUTHOR OF ‘“MECHANICAL MOVEMENTS.”

LARGE 8VO0. 820 PAGES. 547 ILLUSTRATIONS.
PRICE, bound in Cloth, $5.00. Half Morocco, $6.50.

A complete treatise on the subject of Compressed Air, comprising its physical and operative
properties from a vacuum to its liquid form. Its thermodvnanncs compression, transmission, expan-
sion, and its uses for power purposes in mining and engmeermz work pneumatxc motors, 5hop tools,
air blasts for cleaning and painting. The Sand BRlast, air lifts, pmmping of water, -acids and oils ;
aeration and purification of water supply: railway propulsion, pnenmatic tube transmission, refrigera--
tion. The Air Brake, and numerous appliances in which compressed air is a most convenient and
economical vehicle for work— with air tarlee of compression, expansion and physical properties.

A most comprehensive work on the subject of Compressed Air

.

w A special illustrated circular of this book

will be sent to any address on application.
MUNN & CO.,

Publishers of the Scientific American, 261 Broadway, New York.

OPPING by a responsible and
rienced lady. Send for circular.
W est 24th Street, New York City.
Inventions developed. Special Machinery.
E V. BAILLARD Fox Bldg.. Frankiin Square. New York
MODEL CATALOCUE SI’PEI'—
CEARS

UNION MODEL WORKS
@ 193 CLARK CHICAGO.
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WINTON TOURING CAR

Both Wintons entered in the Long Island 100-mile (non-
8top) F:ndurance Contest made 100per cent. exbibitions.
To each was nwarded a Blue Ribbon.

e ourlm.: Car—Tonneau ])eu;n.-l-mblc.
Price Complete, $2,000
The Winton '10unng Car (Class T}—lessthan 2000 1bs.)
hil? climbing contest. Get our catalog.

The Winton Motor Carriage Co., Cleveland, 0 . U.S.A.
Branches and agencies throuehout the conmry

ANOTHER FIRST PRIZE|

AWARDED
GROUT BROS.

K LEIE A TR IT TR TS RT I TN Y 11 31 0
'I'be latest one by
tbe Long Island En-
durance Test Com-
mittee for lowest
fuel consumption.

"k mopupesnnnuUnDRLEnnneE
i oo

% ORANGE, MASS.

The “Merkel”

GROUT BROS.

“ The Motor Cycle that made Milwaukee famous."’

WRITE FOR CATALOG.

THE MERKEL MFG. CO., Dept. A, Milwaukee, .Wis_.
POWER AR PUMP-uicr:
ADDRESS

N¢ ll L.LINTJN \T BROOKLYN.NY

Jf itisn’t an Easlman 12isn't a K da/é

A new folding

KODAK

for the pocket—almost for
the vest pocKet, at six
dollars. MakKes pictures
1% x 2% inches, loads in
daylight, has a fine men-
iscus lens, brilliant finder,
automatic shutter—in fact,
has the ““Kodak quality " all
the way through.

No. 0 Folding Pocket Kodak, [or mc

tures 178 x 2%2 inches, =« $6.00
Transparent Film Carmdge. 12 ex-

posures, 136 x 2%, =« . .25
Do., 6 exposures, = + .15

EASTMAN KODAK CO.

Catirlogue free at the ROCheStef. N. Y.

dealers oy by snaif,

$4,000.00% % prizes for Kodek and Brotonie Pictures.

JESSOPS03

FOR T
WM JESSOP & SONS

E : BtEST
SA

WS ETC.
JOHN ST. NEW YORK

tured first honors and the silver cup award in the
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Supreme.

the famous line of Premos.
book for 1902.
be had at the dealers, or
sent free by mail.

Department W
ROCHESTER
OPTICAL CO,,
Rochester,
New York,

From Daguerre

to the

Premo
Supreme

Every camera improvement since the day
of Daguerre; every idea that has increased
the accuracy and efficiency of plcture taking,
has been crystalized and perfected in the Premo
The highest type of camera modern
science can produce, and a worthy representative of
Fully described and pictured in the Premo
An authonty on all the requisites of Photography.

To

$750

HYDRO-CARBON,
20-Mlle Speed.
20 per eent. Grades. i®
100-Mile Gawollne Tank.
800-Mile Water Tank.
9001bsr. 6 11. P, Actual,

Write for Catalegue.,
FRIEDMAN AUTOMORBILE CO.,
8 E. Van Buren Street. Chicago, Ill.

CHARTER ENGINE
UBED

sy Anvy One
FOR ANV PURPOSE g~
Stationarles. Portables, Sawing Outfits, |
Hoisters, Engines and Pumps.
Fu E1.—Gasoline, Gas, Distillate.
Send for Ilustrated Catalogue and Testé-
monials, and Stute Your Power Needs.

CHARTER GAS ENGINE CO., Box 148, STERLING. ILL.

FOR F BRAINS

3 (1GARS

-M ADE AT KEY WEST~—

These Cigars are manufactured under
the most favorable climatic conditions and
from the mildest blends of Havana to-
bacco. If we had to pay the imported
cigar tax our brands would cost double the
money. Send for booklet and particulats.

CCRTEZ CIGAR CO., KEY WEST,

NEW YANKEE

} DRILL GRINDERS

are the only machinesmadeforgrind-
ing drills that do »nt have the old time page
jaws or calipering dcvues thh manv adjust-
ments. riginal 'j' rrect.
‘Will soon pay for 1tse|i Ca.ta log ot 15 styles.

| WILMARTH & MORMAN CO.,
158 Canal St., Graand Raplds, Mich, L. 8, A,

THE PIERCE
MOTORETTE

Has three great attmctions—‘xmpliclty. Practicability
nd Price. Its power is
the De Dion motoy, &%
horse p.w.-r, water-cooi-
ed cylinder,” the famous
¥renah make. 'I'be entire
frame is made in our own
factory ani is specmlly
adapteti American
uses. 'I‘ransqulon b,
ears entirely covered,
wence  protected from
| dust and breakage. Mate-
4 rials and workmanshi)p of
the best. A light and effi-
cient vehicle with a maxi-
mum speed of 25 miles an
hour. Useful at all gea-
sons. Great hill-climjing
power. FHconomical in operation. Weight )@ pounds,
without top. I ully equipped with lamps and cyclometer.

CEORCE N. PIERCE CO.
6 TO 24 HANOVER ST., BUFFALO, N. V. U. S. A.

A 115

States in I9oI.

120 Liberty St., NEW YORK

MILE TRAIN

The Lehigh Portland Cement Co. have recently purchased 56 Griffin Mills; the
American Cement Co., 2o Griffin Mills; the Associated Portland Cement Manu-
facturers of England, 18 Griffin Mills; which, when installed with the Grithn Mills
now in use, will actually produce 50,000 barrels of Portland Cement a day, or

Over 15,000,000 Barrels GCement a Year

This Cement, when loaded into cars, would make a train over 115 miles in
length, and is about the full amount of Portland Cement made in the United
No other mill approaches such a record, because no other mill
begins to do the work as cheaply and as satisfactorily.

Write us for references about its capacity for grinding
Raw Materials, Coal, or Cement Clinker.

BRADLEY PULVERIZER CO., Boston

1233 Monadnock Bidg., CHICACO

STEWARD'S WONDER

‘The Ezponent of Highest Art In
ACETYLENE BURNERS A8k o catalogo O
STAT E MFG CO., Chattannoga, Tenn,, U, 5. A
107 Chambers 8., New York.

This Carriage is Equipped With eeeee

American Tubular Steel Wheels

W

AMERICAN TUBULAR WHEEL CO.

Pittsburg, Pa,

ICA
B“Y'I’H'I.;(Es

Dept. C.
[Tul CH-BESLY-& €O,

T
m V! HAVEA'HDTB RY"' CHICAGO ILLUSA

’IP999333339339939999339959
OIL--SMELTER--MINES
4\ Dividend-Paving Mining, Oil and

Smelter Stocks, Listed and
VUnlisted, our Specialty.

DOUGLAS LACEY & CO.

Bankers& Brokers, Fiscal Agents,
Members N. Y. Consolidated Stock Exchange.
66 BROADWAY & 17 NEW ST., NEW YORK.

Booklets glviug our successful plan for reqlmng the large
interest nlnf proflts of legitimate mining, oil and
smelter investment , sub. blanks, ?\glll pnrt[eulara,, etc, sent
tree on applic ation.

%3’99 33
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The
Ahbsolutely
Reliable
Always,

REMING TON

Standard Typewriter.
327 BROADWAY, NEW YORK

GOOD INCOMES MADE
by selling our celebrated goods.
25% to 30% C.:mmission.

BEST AND MOST'
BCodomicaL 33C.

1-1v trade-mark red bags.
Good Coffees, 12c. and I5c.
Good Teas, 38c. and 35c.
TheGreat American TeaCo.
31& 33 Vesey St., New York.
P. 0. Box 289.

Fitted with the New Ori nt 3 H. P. Motor.
Speed over 40 Miles per hour .
Tbe Most Powerful Motor- Bicycle in' the World.

Write for Pauticulars. . Agents 1Vanted. )
WALTHAM MFG. CO., .Waltham, Mass.

TYPEWRITERS

1bsolutelyNew MIANMH . ATTAN at much less than
naxblfacturers prices. Second-hand, all makes. Sen
atalogu

F.S. WEBSTER CO.. 333 Congress St., Boston, Mass.

'Liquid Air and the

Liquefaction of Gases.

This book contaius the fuli theory of the subject. It
glvea the entire history of the Limuefaction of Gases
rom the eariiest time to the present, and contains an
illustrated description of all the experiinents that have
excited the wonder of audiences all over the country.
It is a logical explanation and application of the princi-
ples of liquefaction, g history O the theory, Giscovery
and manufacture of liquid air. A book that renders
simple one of the most perplexing chemical problems
T the century. Startling developments illustrated by
ctual experiments. It is not only & work of scientitie

With

interest and authority, but is intended for the general
reader, being .written in a popular style—easily under-
stood by everyone.
By Prof. I'. O’CONOR SLOANE. 365 Pages.
many Illustrations. Price $2.50.
MUNN & CO., Publishers,
361 BROADWAY NEW YORK.
All varletlesatlowesm ices. Bewst Railroad
Tra.c and Wagon or Stock Scales made.
Also 1000 useful articies. inemding sates,
Sewing Machines, Bicycles, Touls. ete. rave
Money. Lisits I'ree. CHICAGO SCALE Co., Chicara, 11\,
havea world-wide reputation
gained Ly results a8 accurate
timekeepers. ‘¥e make all
sizes and style, We sell only
complete wa‘ches. Catalogs
sent on requast.
THE NEW ENGLAND WATCH CO.
37.& 3) Maiden Lane 131 Wabash Ave.,
New York Chicago.
Claus Spreckels: Building, San Erancisco.
=




