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VENTILATION OF UNDERGROUND ROADS.

The New York Subway, which gives every indication
of being in regular service by the close of next year,
will have a distinct advantage over the majority of the
London tunnel roads in the fact that the greater part
of it lies very near the street surface. This advan-
tage will be felt both in respect of the ease of access
(elevators being necessary only at a few stations)
and in respect of that most important point, ventila-
tion. The official investigations which have been
recently carried out to test the quality of the air
in the London tunnels possess considerable interest
for the residents of this city, although we have every
reason to expect that the air in our Subway will be
purer and sweeter. The tests referred to show that
in the London ‘“tubes” there is normally 100 per cent
more carbonic acid gas than the law recognizes as
healthy and allowable in English factories and work-
shops, where the maximum amount permitted is seven
parts in 10,000. At street level the average is four in
10,000. As compared with this, the tests on air taken
from the Charing Cross station of the Central London
Railway showed that there were 13.8 volumes of car-
bLonic acid gas in every 10,000, while in the crowded
cars it rose as high as 27.5. While there is no special
danger in these conditions, it is considered that in
granting franchises for future underground roads it
will be advisable to call for better provisions for ven-
tilation than exist in those which have been already
built. When these roads were constructed it was sup-
posed that the air would be kept in constant circula-
tion by the piston-like effect of the trains as they
moved through the tunnels. It was found that while
the trains do keep the air in circulation they have no
tendency to draw in fresh air, or expel that which is
vitiated. With a view to meeting this defect the en-
gineers who have made the investigation suggest the
provision of special outlets, placed where they will
best serve their purpose. Special air inlets are also to
be provided at each station; and in order to produce
the necessary suction to draw the pure air into the
tunnel behind a train it is proposed to provide trap-
doors at each station, which can be closed immediately
after the last car of a train has left it. By this ar-
rangement each length of tunnel, with its moving
train, will form a sort of mammoth air pump, and the
air throughout the whole system will be in a condition
of constant renewal and purification. The plan pro-
posed appears to be thoroughly practicable and simple,
and no doubt it will command the attention of our
Subway engineers. Of course it would be impossible
to adopt this system on the main four-track road,
where the tracks are only separated by lines of sup-
porting columns; but on those portions of the road
where the track lies in single tube this method could
be applied, no doubt, with good results.

WEST POINT METHODS FOR SANDHURST.

It will be remembered that one of the most undis-
puted facts brought out by the recent South African
war was that while the British officers were conspicu-
ous for courage, many of them were woefully lacking
in professional ability. The reforms which have been
brought about by the war in the British army have
included the appointment to the command of the Staff
College at Sandhurst of Colonel Kitson, an officer well
known in this country, who has always been a great
admirer of West Point methods, and who, indeed, since
his appointment has openly announced his determina-
tion to remodel that institution on the lines of our
own military academy. Americans have always
been proud, and justly so, of this famous and his-
toric institution, and it is distinctly gratifying to
know that the methods which have made this institu-
tion known the world over are to be adopted by the
ieading nation of the Old World. Hitherto, Sand-
hurst has been more a social and aristocratic institu-
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tion than a military one; certainly it has never been
noted for the hard wgrk and severe curriculum for
which West Point is renowned. Should Col. Kitson
succeed in infusing into the pupils at Sandhurst the
principles and esprit de corps that characterize West
Point graduates he will have earned the lasting grati-
tude of the British nation, and will be found to have
done more to promote the efficiency of the British
army than any military man in England since the
days of Cromwell.

- G~

A POINT IN BOILER CONSTRUCTION.

In an article in which it was shown that flaring the
tubes after they have been expanded in place in-
creases the holding power about 300 per cent, a
strong plea is put in for the flaring, as against the
mere expanding, of boiler tubes by our contemporary,
The Locomotive. Among the many valuable full-sized
tests which have been carried out from time to time
by that journal, was a series to determine the holding
power of tubes that were set in various ways. It was
found that when tubes 3 inches in external diameter
were merely expanded into the tube-sheet it required
a pull of about 6,300 pounds to withdraw them,
whereas it took about 19,700 pounds to withdraw
those which were expanded and flared. From these
data it is shown that a 4-inch tube, running under a
pressure of 200 pounds per square inch, and merely
expanded into place, has a factor of safety of 2.5,
which our contemporary considers to be entirely too
small. With the tubes properly flared, the factor of
safety under like conditions would be 7.8, which is
considered to be quite large enough. While it is ad-
mitted that there are many water-tube boilers that
are running satigfactorily to-day with tubes that are
merely expanded into place, it must be remembered
that there has been a great rise in pressures of late
years, and that constructions which may have been
thoroughly up to the standard fifteen or twenty years
ago are considerably below it in this-day of pressures
of 200 pounds to the square inch and upward. These
conditions, we.think, should render the practice of
flaring the tube ends an indispensable feature of first-
class modern boiler construction.

——— et ————
OUR FASTEST BATTLESHIP.

For the first time in its history the American navy
possesses a battleship with a speed of 18 knots and
over. The distinction belongs to the new ‘“Maine,”
which, on August 23, was sent over the Cape Ann
course for her official speed trials. The contract calls
for a speed of 18 knots an hour on a run of four con-
tinuous hours. The lowest speed on any stretch of
the trial was on a 6-mile leg on which she averaged
only 17.35 knots an hour, while the fastest stretch
was made at a speed of 18.9 knots. The result was
that the mean speed developed, disregarding tidal
allowances, was announced as 18.3 knots an hour.
These figures, however, were made by the builders of
the boat, and are subject to correction when the official
results are made known. Although the ‘“Maine” has
slightly exceeded her contract speed, the result for an
American warship was rather disappointing, for the
reason that our battleships have been accustomed to
exceed their contract trial speeds by a knot or more
an hour when steaming over the Cape Ann trial
course. Thus, the “Oregon” made 16.8 knots an hour,
or 1.8 knots more than the contract speed; the “Iowa”
showed an advance of 1.1 knot, and the vessels of the
‘“Alabama” class are 1.1% knots faster than their trial
requirements. On the other hand, we understand that
the trial of the ‘“Maine,” unlike those of some of her
predecessors, was carried out under normal conditions
as regards coal and.stokers, and, therefore, the speed
achieved is more likely to be maintained when this
vessel is in regular service than that of vessels whose
trials were run under abnormal conditions.

—_— .t r— -
ELECTRIC GLASS SMELTING.

A large electric installation for the smelting of

glass by the electric current, which is being erected at

Deutsch Matrei in Tyrol, will be in working order in -

the course of a few months. These are the first works
constructed for the manufacture of glassware by elec-
tricity; though several experimental plants have been
laid down, and the electrical process of glass-making
has been practised for some time past at Plattenberg
in Westphalia, where there is an installation of 2,000
horse power, water and steam combined, for supplying
the necessary current. The first successful attempts
at glass manufacture by the aid of the electric current
were made some four years ago at Cologne by F.
Becker, a glass-maker. Glass-making by electricity is
rather a difficult process, since there is a great danger
of devitrification through the heat generated by the
arc being too intense. To surmount this difficulty
Becker devised an ingenious arrangement of a series
of arcs, and the glass in a molten state followed into
crucibles which were heated by coal or some other
means. But Becker found this process of combining
electrical and ordinary heat unsatisfactory. Volker,
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his collaborator in these experiments, suggested an-
other process by which he to a certain extent availed
himself of the conductivity of the glass. On each side
of the receptacles he ranged electrodes, and by this
means kept the glass in a molten condition for some
time. But in this system there was the danger of the
glass being deteriorated by the crumbling carbon, by
which its purity was ruined, and it was rendered un-
saleable. To obviate this difficulty the electrodes were
placed behind perforated diaphragms. Voélker also de-
vised a system by which he could melt the glass, not
with the arc, but by a direct current of high resistance,
by making briquettes of the smelting materials and
the carbon, and thus fusing the components. The In-
dustrie Verriere et des Dérivés of Brussels, in conjunc-
tion with the glass works at Plattenberg, took up the
invention and reduced it to practice at Plattenberg and
Brussels; but at first it was not found to be a very
satisfactory process. The consumption of the current
was too heavy. For example, a kilogramme of glass
required 4 horse-power-hours to produce it. This con-
sumption of current, however, has now been reduced
to 1% and 1% horse-power-hours. The cost of produc-
tion will be still further cheapened at the works of
the Matrei Compagne, the electric furnaces for which
are to be simpler and more durable. A potential of
3,00C electric horse power will be utilized. Whether
this electric process of manufacturing glass will be-
come of any commercial utility it is yet too early to
say; but the material at present produced by the
electric current has no special advantages over that
made by the conventional smelting process to recom-

mend it.
—_— .+ -——

THE EMERALD INDUSTRY OF COLOMBIA.

The British Foreign Office has published an interest-
ing report concerning the emerald mining industry of
the Republic of Colombia. According to this report
the finest emeralds are discovered at the mines of
Muzo and Coscuez, the property of the Colombian gov-
ernment. They are at present rented to a British
company. Up to the year 1875 all the emerald mines in
the ‘country were the property of the nation. After
that date the government granted the right of ex-
ploration and working to private enterprises, reserving
only the right to the two foregoing mines. Since then
several companies have been formed and considerable
capital expended, with very poor results. The most
promising of the latter appears to be the Somondoco
mines, worked by a British company. The department
of Boyaca, from a mining point of view, is of a totally
different geological formation to the mining depart-
ments of the republic, no gold or silver being found ex-
cept in the few rivers emptying into the Magdalena.

The one great mine of production is that of Muzo,
famous since the year 1555 for the production of the
flnest emeralds of the world, a stone, in the rough,
weighing 2,330 carats having been taken from one of
the many veins of this mine. These mines are the
property of the Colombian government, which leases
them for periods of five years to the highest bidder at
public auction, which takes place in the capital of the
republic one year previous to the expiration of the
term in force. The value of the production of these
mines has always been kept a secret by the lessors.

The mode of working is similar to that generally
adopted in large quarry mines. The top soil is re-
moved by a hydraulic monitor washing until the slate
rock is left bare, this being cut away by means of stout
long bars handled by native labor, which is cheap,
abundant and very good, and with the aid of blasting
with black powder manufactured at the mines and em-
ployed where no danger can be done to existing veins.
The precious stones are then extracted from the veins,
which run’ in no given direction or angle in this slate
rock formation. The stones are found chiefly in pock-
ets, but occasionally some are found isolated from the
veins, necessitating constant care and vigilance. The
immense amount of debris which necessarily falls
from the quarry, is carried away by means of dis-
charges of water from reservoirs at an elevation above
the workings. The flow of water is regulated automat-
ically, great care being taken conveniently to direct
this great discharge of water so that no damage may
be done to existing productive veins. The short term
of the lease does not admit of any very extensive sys-
tem being adopted, (as for example, at the Kimberley

" diamond mines in South Africa,) to prevent stealing of

the stones, but special care is taken in the selection of
the workpeople, who, in turn, watch most carefully all
operations on the banks. The stones, after extraction,
are arranged in their respective classes, ranging from
first to sixth quality, by the superintendent in charge,
who forwards them insured to the markets.

The major portion of the stones are sent to British
India to be cut, and afterward the better qualities to
the markets of Europe for sale.

The theory of the genesis of the emerald is that the
silicate of glucina and alumina ran in the fissures of
the veins and their cooling off formed this particular
hexagonal crystal, and according to its abundance pro-
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duced greater or less quantity, as also the quality, ac-
cording to the favorable or unfavorable conditions ex-
isting. The Coscuez group is said by tradition to be
very rich and the quality of the stones said to be of the
particular “canutillo” form and of superb qaality.
Many attempts have been made to find the actual
“locus in quo” of the productive formation, but up to
the present without success.

Recently, however, an emerald producing formation
of great importance has been discovered by the aid of
old Spanish parchments in the Somondoco district,
iocally known by the name of Chivor, but as yet has
not been worked by the discoverers; at present only
the old Spanish tunnels and workings, indicating that
in past centuries great mining operations had been car-
ried on there, have been overhauled, giving proof of
the existence of emeralds of considerable crystalliza-
tion. It is intended to open up these extensive work-
ings, so long lost to the world since the suspension of
the works by order of the King of Spain in the year
1792, owing to the fact that all the emerald properties,
Muzo and Coscuez included, produced a loss and not
a profit to the kingdom of Spain. This was due to the
dishonesty of the captains of the mines, who, by law,
were obliged to deliver the fifth part of the production
to the King of Spain in return for the assistance af-
forded to them by the Royal House in the form of
troops and ammunition to pratect them from hostile
tribes. It was during this suspension that so many
mines were lost sight of and completely overgrown
with tropical vegetation, as were also the bridle-paths
which led to them through the forests and mountains.
Even towns with 2,000 inhabitants dependent on the
mines were abandoned; some have been rediscovered
by accident, a hunter coming upon a paved street, or
some stone foundations of a house. The Spaniards
always built their houses with stone foundations.
Among these lost towns Muzo may also be counted.
At one time it boasted of seventeen churches and a
large population. To-day there is one church and only
about 300 people. It is interesting to note that, with
one or two exceptions only, all the mines of any worth
now being worked were known to the Spaniards, and
in the majority of cases considerable workings are evi-
dent.

4O

THE HEAVENS IN SEPTEMBER, 1902.
BY HENRY NORRIS RUSSELL, PH.D.

As the sun moves southward, and the shortening
days bring the coolness of autumn, it seems appropri-
ate to inquire: What is the nature of this immense
supply of heat? By actual measurement (allowing
for the heat absorbed by our atmosphere) it is found
that the heat received by the earth under a vertical
sun is enough, if all of it could be utilized, to run a
one horse power engine for every four square feet of
exposed surface. On account, however, of the absorp-
tion of heat by the air and the great mechanical losses
in any form of heat engine, not 10 per cent of this
power can be put to practical use. Nevertheless the
energy is there, though we cannot harness it.

Now the cross-section of the earth, as seen from the
sun, is about 1,200 million million square feet. So the
rate at which the sun expends energy in warming the
earth amounts to about 300 million million horse
power.

But this is not all. If there were a number more
planets each as large as the earth and at the same
distance from the sun, they would form a close-packed
spherical shell inclosing the sun completely, and in-
tercepting all its radiation. This sphere would be
186,000,000 miles in diameter and would contain over
2,000,000,000 planets. The total radiation of the sun
must then be 2,000,000,000 times what the earth re-
ceives. The corresponding number of horse power is
about 600,000,000,000,000,000,000,000—a number quite
beyond our power to grasp. It amounts to over 10,000
horse power for every square foot of the sun’s whole
surface.

What can supply the sun with this enormous amount
of energy?

If the sun’s heat was not kept up in some way, cal-
culation shows that it would cool off entirely in a very
few thousand years. Even if it were all composed of
the best of fuel, its combustion would only keep it
radiant for five or six thousand years more.

A satisfactory explanation has been given by Helm-
holtz, who assumes that the whole mass of the sun is
slowly contracting. The mass of the descending lay-
ers and the force of solar gravity that acts on them
are so great that a very large amount of heat is
evolved by the process. His calculations show that
the whole amount of the sun’s radiation in a year
would be accounted for by a decrease of 250 feet in the
sun’s diameter. The whole shrinkage of the sun in
the 300 years since the invention of the telescope
would be about fifteen miles. Twenty times as great
a change could hardly be detected by the best modern
observations. So we shall have to wait a few thou-
sand years before any evidence of this shrinkage can
be obtained by observation.
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THE HEAVENS.

At 9 P. M. on the 15th Cygnus is overhead. Lyra
lies to the west of it, then Hercules, Corona and
Bootes, the last near setting. Ophiuchus and Serpeus
are in the southwest, and Scorpio is setting there.
Sagittarius is west of south. Jupiter is just due south,
and Saturn is an hour west of him. Between them,
and a little distance above, are the two double stars of
Capricornus—both worth looking at with a fieldglass.

Aquila is above them, marked by the brilliant Altair,
east of which is the little group of Delphinus. The
southeastern sky is very dull, the only bright star
being the lonely Fomalhaut, in the constellation of the
Southern Fish, low down near the horizon.

Pegasus and Andromeda lie east of the zenith, with
Aries and Perseus below and to the left. Capella is
just rising in the northeast. Cepheus is above the
Pole, Cassiopeia to the right, and Ursa Minor and
Draco to the left of it, while Ursa Major is well down
toward the northern horizon.

THE PLANETS.

Mercury is evening star throughout the month. On
the 24th he is at his greatest elongation, but being
south of the sun, sets less than an hour after sunset,
and is, therefore, hard to see. On the 20th he passes
close to the bright star Spica, their apparent distance
being less than 14 of a degree. This will be an inter-
esting sight, though one must look sharp to see it in
the twilight.

Venus is morning star, rising rather less than two
hours before the sun. Although 150,000,000 miles dis-
tant, she is still the brightest of the planets. Mars is
morning star in Cancer, rising about 2 A. M. in the
middle of the month and gradually increasing in
brightness.

Jupiter is in Capricornus, and is by far the brightest
object in the evening skies. Saturn, which is in Sagit-
tarius, comes next to him in this respect.

Uranus is in Ophiuchus. On the 10th he is in quad-
rature with the sun, and comes to the meridian at
6 P. M.

Neptune is in Gemini, and is also in.quadrature with
the sun on the 27th, being due south at 6 A. M.

THE MOON.

New moon occurs at noon on the 1st, first quarter at
noon on the 9th, full moon at 1 A. M. on the 17th, and
last quarter at 6 P. M. on the 23d. The moon is
nearest us on the 19th and farthest away on the Tth.
She is in conjunction with Mercury on the 3d, Uranus
on the 9th, Saturn on the 12th, Jupiter on the 14th,
Neptune on the 24th, Mars on the 27th and Venus on
the 30th.

At 7 P. M. on the 23d the sun crosses the celestial
equator, entering upon the sign of Libra, and, accord-
ing to the almanacs, autumn commences.

— -

THE SUPPLANTING OF AGRICULTURE BY CHEMISTRY.
Senator Berthelot, the well-known French chemist,
has published an interesting paper anent the chemical
synthesis of aliments, in which he foresees in the
difficulties it still presents the economical emancipa-
tion of the human race, and the transformation of
this planet into a vast pleasure ground. The more the
conquest of electrical energy advances the nearer it
appears to M. Berthelot that mankind approaches
toward the substitution of chemistry for agriculture.
Just as agriculture was evolved from the hunting,
fishing and pastoral stages of primitive mankind, so
chemistry now sets up to displace with its products
agricultural industries based on the production of liv-
ing organisms, animal and vegetable, by the creation
of nutritive matters. The farm is already being edged
out by the factory, and engineers and mechanics will
soon take the place of peasants and field laborers.
1t is not long since the possibility of creating by syn-
thesis all the organic matters was held to be chimeri-
cal; now the possibility has been demonstrated so
often as to render it undeniable. Alimentary stuffs
may be broadly divided into three fundamental classes
—fats, sugars and albumenoids. As early as 1854 M.
Berthelot by chemical synthesis created bodies ex-
actly similar to natural fats by means of substances
related to them, namely, glycerine and acid. He also
generated these two substances with hydrocarbons.
Sugar can now be produced in the chemist’s laboratory
by similar combinations. Chemical synthesis has not.
yet created the albumenoids, which are more complex
and more liable to spoil. There is no doubt, however,
but this feat will shortly be accomplished. Chem~
ical discoveries have already given rise to changes in
agriculture. Madder has gone out of cultivation. in
the south of France, indigo in the West Indies and
vanilla in other tropical places, owing to the chemical
substitutes, and chemical foodstuffs are no more an
impossibility than chemical dyestuffs. M. Berthelot,
however, utters a note of warning against the illusion
of thinking that food can be condensed into lozenges
and pills, and that one’s meals can be carried in a
small chocolate box in’' one’s waistcoat pocket. The
human organism has its habits which are tantamount
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to necessities, and among its habits is that of burn-
ing from 250 to 300 grammes of carbon daily, and of
eliminating from 15 to 20 grammes of nitrogen. Al-
lowance must also be made for the waste in the tody
of about one-seventh of the food it consumes. A cer-
tain bulk or weight of food will, therefore, continue
to be indispensable, and though this may be chermical
food it is not likely ever to become so condensed that
a man can carry a week’s rations on the march with-
out inconvenience as is sometimes suggested.

©— O+
-

ANOTHER GREAT HYDRAULIC ELECTRIC POWER
PLANT,

A company has organized in Los Angeles to build a
large power plant on the banks of Feather River.
This plant will be the largest electrical power develop-
ment scheme yet undertaken or proposed in western
America, and will rival that of the Niagara power
plant. It will be located in Plumas county, Cal., from
which point current will be transmitted to San Fran-
cisco, a distance of 180 miles. The water supply is to
be obtained from the North Fork of Feather River,
and impounded in two reservoirs of unusual size, one
of which will cover 8,000 acres, and the other, in Butte
Valley, a few miles distant and some 250 feet lower, will
cover about 2,000 acres. The watershed area tributary
to these reservoirs is about 600 square miles, on which
the most prominent elevation is Lawson’s Peak, a
region of perpetual snow. The average rainfall of that
region for the last twenty years has been about 67
inches, and .for the twenty years previous to that about
70 inches, with a range of from 33 inches as a mini-
mum to 103 inches as a maximum.

It is well known that Feather River is the largest
tributary of the Sacramento, and only second to the
Sacramento in discharge of any of the streams of the
State, while the greater portion of the flow of the
Feather comes from the watersheds tributary to the
reservoir sites purchased by the new company. These
reservoirs, when constructed, will be without parallel
in the western half of the United States, and will be
so designed as to equalize the fiow of the stream avail-
able for power to about 1,500 cubic feet per second.
From the main reservoir in Big Meadows it is pro-
posed to construct a canal about 10 miles in length
to the Butte Valley reservoir, the water being de-
livered into this reservoir, whence it will be carried
along the edge of the canyon of Feather River by a
series of tunnels for a distance of 5 miles to Mosquito
Creek, where it will be given a vertical fall of 1,600
feet, producing a total of about 270,000 horse power.

The favorable character of the dam sites for these
reservoirs and the absence of serious engineering ob-

- stacles on the conduits will render this enormous un-

dertaking comparatively inexpensive and vastly
cheaper per unit of power than any other power plant
yet constructed in the West. It will enable the com-
pany to deliver the power even at the long distance
of transmission contemplated, in successful competi-
tion with other plants. When it is remembered that
the total development of power at Niagara thus far
has not exceeded 100,000 horse power, a better con-
ception of the magnitude of this new enterprise and its
possibilities may be had. A corporation has been og-
ganized, to be known as the Western Power Company,
with an authorized capital of $5,000,000, whose head-
quarters will be Los Angeles.

The feasibility of transmitting electricity over 180
miles has been fully demonstrated. Only a short time
ago the Bay Counties Power Company completed con-
nections with San Francisco over lines of the Standard
Electric Company, and is now transmitting power to
that city via Oakland around the head of San Fran-
cisco Bay with a pressure of 40,000 volts over a dis-
tance of 223 miles.

WHERE WO00D ENGRAVING ORIGINATED.

Much controversy was at one time excited about the
country that could claim to have originated wood en-
graving. A very simple process was known to the
Egyptians for the production of stamps, and it has
been asserted that the Chinese printed from blocks of
pear tree as early as the tenth century. The inde-
pendent origination of the art has been generally
credited to Germany among modern nations. In the
Cologne district a St. Christopher, which has often
been reproduced, was cut in 1423, a St. Sebastian in
1437, and a Madonna has been dated 1418. Playing
cards were, however, in use in France in the middle
of the fourteenth century, and the figures were im-
pressions from wood blocks. It is allowable for France
to dispute the priority of Germany, and many attempts
have been made to claim the art as due to French en-
terprise. M. Henri Bouchot, of the Bibliothéque-Na-
tionale, now declares that a part of a block with a
representation of a Crucifixion has been discovered in
a country town of France. The costumes are evi-
dently those worn in the middle of the fourteenth
century, and it is assumed that the wood block belongs
to some time between 1340 and 1350.
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NEW TEN-WHEELED PASSENGER ENGINE.

There have lately been built for passenger service
of the Central Railroad of New Jersey twenty-five
powerful and handsome locomotives. It will be seen
from our illustration that No. 624 (one of the con-
signment) is of the six-coupled, ten-wheeled type, with
wagon top, wide-firebox boiler, and a standard two-
truck tender. There are a great many points of ex-
cellence in the design of this engine for the service
in which it is to be engaged. The peculiarity of its
contour, with two separate cabs, one for the engineer
forward of the
firebox, and
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pounds to the square inch. The engine is of a de-
cidedly handsome and imposing appearance, which is
due partly to the great height of the boiler, whose
center is 9 feet 5! inches above the rail. We are
indebted for our information to the American Loco-
motive Company, at whose Brooks Works this hand-
some engine was constructed.

O

A NEW SYSTEM OF SINKING SHAFTS.

FROM OUR ENGLISH CORREBPONDENT.
A short while ago we described in the ScCIENTIFIC
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all other methods of shaft sinking. The three most
noteworthy characteristics of this invention are the
speed of boring, the comfort and absolute immunity
of the men working within the shaft from accident,
and a decided minimizing of the risks generally in-
curred in such work.

Our illustration will supply a very comprehensive
idea of the general appearance of the appliance. Two
shafts each 25 feet 6 inches in diameter are at present
being bored by this machine at a colliery at Mansfield,
Yorkshire, and a description of the plant being used

will supply a

another for
the fireman in
the customary
position at the
back of the
boiler, is due
to the fact that
the boiler car-
ries the wide
firegrate de-
signed to burn
fine anthracite
coal, and the
great bulk of
the firebox
renders it ad-
visable to
place the en-
gineer forward
over the barrel
of the boiler,
where he has
an unobstruct-
ed view. The
unusual area
of the grate,
67.7 square
feet, is ob-

tained by car-
rying the fire-
box out later-
ally over the rear pair of drivers. Its dimensions are:
Length, 109 inches; width, 91 inches; depth at the
front, 59% inches, and at the back, 46 inches. It is
provided with both rocking and water-tube grates,
and the box is radially stayed to the outer shell.
The barrel of the boiler is 607, inches in diameter
at the front and 69%{ inches at the throat. It is built
of steel varying from 1 inch to 11-16 inch in thick-
ness. There are 282 charcoal-iron tubes, 2 inches in
outside diameter, the length over tube sheets
being 13 feet 101 inches. The heating surface in
the firebox is 156 square feet and in the tubes 2,031
square feet, making a total of 2,187 square feet. The
weight on the leading wheels is 41,000 pounds and on
the driving wheels 120,000 pounds, making a total
weight of 161,000 pounds. The weight of the tender
loaded is 106,000 pounds. The cylinders are 19 inches
diameter by 26 inches stroke and the drivers are 69
inches in diameter. The steam ports are 24.2 inches
in length by 2 inches in width, and the least area of
the exhaust is 65 square inches. Piston valves are
used. They have a greatest travel of 5% inches; a
steam lap (inside) of 1% inches, and a lead in full
gear of 1-32 of an inch. The working pressure is 210

very good
idea of its
operation.

A circular
steel frame, 8
feet in diame-
ter, has cast
in its entire
‘circumference
an annular tee-
slot. Fitted in
this slot are
suitable

clamps, each
carrying tele-
scopic arms,

projecting so
that the diam-
eter over such

arms corres-
ponds approxi-
mately with
the diameter
of .the shaft
to be sunk.
Upon these
arms are
mounted an

improved form

A NEW SYSTEM OF SINKING SHAFTS.

AMERICAN the ingenious freezing process for boring
shafts through sandy soil. We illustrate herewith
another method applicable to all kinds of soil from
sand to rock, which has been devised by the Hardy
Patent Pick Company, of Sheffield, England, and
which has already been submitted to practical tests
with highly satisfactory results.

It is a curious fact that there have been compara-
tively few developments in the process of shaft sinking,
either to minimize the cost of the undertaking or to
expedite its progress. Yet the sinking of shafts must
always necessarily be accompanied by enormous initial
expenditure, such as the installation of surface plant.
The process of sinking almost universally adopted,
hlowever, is either by the hammer and pick system, or
by boring machines, and as a matter of fact under
certain circumstances even now the latter process,
although slow, cannot be equalled; but where rock or
hard ground is encountered even the machine boring
process becomes a very expensive and protracted
operation. The appliance illustrated herewith is a de-
cided improvement, in the way of utilizing a mechanical
plant for shaft sinking, and in the north of England
where it has been employed it promises to supersede

of compressed
air drill, pre-
ferably two
on each arm. This plant is put together complete on
the bank and lowered by means of winch and guide
repes to the bottom. It will, therefore, be seen that
the whole of the drilling plant can be lowered at once,
and raised again after the completion of the boring,
thus abolishing the slow and tedious methods of clear-
ing the pit bottom. In fact, from the time of rapping
to the lowering and starting-of eight drills in the bot-
tom, less than ten minutes have elapsed. This, how-
ever, is not the only feature in connection with the
frame. Its circumference is so indexed that any
number of holes may be drilled mathematically cor-
rect without the trouble of marking out, an item which
has hitherto been of very serious moment, involv-
ing loss of time. Reducing this to actual figures,
it may be taken that a.round of 60 holes, 6 feet deep,
can be drilled through hard limestone (25 feet 6
inches diameter) and the gear raised to the bank in
two hours and a half, a result which we venture to
think has never before been approached. In combina-
tion with the sinking frame a new form of scaffold
has been introduced, by means of which bricking, or
tubbing, can be carried on at the same time as the sink-
ing. After a suitable spot has been found for the first

Cylinders, 19x26 inches. Drivers, 69 inches. Heating Sarface, 2,187 square feet.

Weight, 161,000 pounds.

NEW TEN-WHEELED PASSENGER ENGINE FOR THE CENTRAL RAILROAD OF NEW JERSEY.
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crib, and the cribbing ring laid in, the circular scaffold
is so lowered that it is slung immediately inside the
crib, and between it and the crib a stout rubber tube
is provided which, being connected with the compressed
air main, may be inflated, thus making an absolutely
water-tight joint, com-
pelling all the drop-
ping water to flow to
the crib channel, and
thence to the pump
sump. The circular
opening to allow the
free passing of the
hoppet, is fitted with
automatically closing
doors, so that when
the hoppet is above
the scaffold, there is
not only a complete
floor for the brick-
layers, but a dry

and protecting roof
for the sinkers.
Another important

point is the advantage
obtained by the guide
ropes for the sinking
frame. These serve
as a steady for the
hoppet when Dbeing
lowered, thus abolish-
ing all risk of a sway-
ing rope when the
banksman has im-
properly signalled for
lowering. The motive
power for driving the apparatus is compressed air.
Experiments have been tried with electricity, but this
motive power has not given very great success, while
steam of course is out of the question. But the utili-
zation of air serves a dual purpose; for since ap-
proximately 100 cubic feet of free air may be dis-
charged from each drill in the bottom, it will be seen
that the atmospheric conditions for the workmen are
always highly satisfactory; a very important factor
in shaft sinking

The rapidity of boring naturally fluctuates with the
nature of the soil to be penetrated; but through hard
limestone a speed of 30 feet per week 25
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precautions taken to prevent improper operation of the
mechanism.

The necessary steps preceding the actual launching
can be taken beforehand so that the torpedo can be
ejected at any given moment or at command.

PRESSING AND MOLDING GUNCOTTON IN SOLID BLOCKS OF HIGH DENSITY BY THE HYDRAULIC PRESS. of

The principal merits of this system are the follow-
ing: First, simplicity of construction; second, dura-
bility; third, trustworthiness and regularity of launch-
ing; and finally, exact estimation of the time of
launching by reason of the operator’s precise knowl-
edge of the volume and the pressure of air.

—_— — et ——
HYDRAULIC PROCESS FOR MANUFACTURING GUN-
COTTON CHARGES.

A new process of manufacturing guncotton charges
for torpedoes, shells, submarine mines, etc., has been
devised by the New Explosives Company, Ltd., of Stow-
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market, England. Large charges are made by hy-
draulic pressure in a single homogeneous block, in-
stead of being built up of a number of small seg-
ments. Hitherto it has not been possible to make a
block exceeding a maximum weight of 9 pounds or
over 2 inches in thick-
ness in one Dpiece.
For instance, the
number of small sec-
tions contained in the
guncotton charge of
an 18-inch Whitehead
torpedo is about one

hundred. The intro-
duction of the hy-
draulic process has

involved several im-
portant changes in
the manufacture of
the guncotton, par-
ticularly in the work-
ing up of the pulp,
by which means all
air is forced out of it.
Several safety devices
are introduced into
the hydraulic machin-
ery, by means of
which all danger of
detonation is abso-
lutely obviated.

The guncotton pulp
is first placed in a
vertical cylinder made
finely-perforated

sheet metal sur-
rounded by a strong casing. Here all air that may
be contained in the pulp is removed, which is a most
important essential in the manufacture of the charge.
A vertical shaft, equipped at the lower end with a
small propeller-like screw and numerous agitators,
fixed to a sleeve mounted to rotate independently of
the propeller, descends into the vessel, and thoroughly
disintegrates the pulp. The shaft not only revolves,
but works up and down, so that the pulp is tightly
compressed. By this means, all the water is forced
out and it carries the air with it, through perfora-
tions in the cylinder. The cylinder is fixed to a table
which has a perpendicular travel actuated by

feet 6 inches diameter has been attained,
with an average (including all stoppages) of
22 feet. In the softer and coal measures
power drills are unnecessary and hand drills
may be applied to the frame and the pro-
portiona” speed of sinking equally well
maintained. Another noticeable feature of
this contrivance is that when the desired
depth has been reached the greater part of
the plant may be efficiently used for driving
and general purposes.

SCHNEIDER-CANET LAUNCHING APPARATUS
FOR SUBMARINE TORPEDOES,

The Schneider-Canet torpedo launching
apparatus consists essentially of a tube or
barrel, a guiding spoon or bar, and a launch-
ing reservoir.

The tube proper is formed of a cylinder
fixed to the side of the vessel and closed at
one end by a gate, or valve, and at the other
end by a breech-block. In this tube the
spoon is arranged to slide, and is grooved
to form guides for the torpedo.

This spoon is formed with a cylindrical
portion and with a semi-cylindrical portion.
The latter portion is formed with openings
to permit the passage of the liquid, in order
to regulate the pressure as much as possible
on the entire surface of the torpedo at the
moment of launching. The spoon is oper-
ated by means of a hydrostatic ram situated
at one side of the tube. When the spoon
has been run out, the
launching of the torpedo

TORPEDO DISCHARGE TUBE; VIEW SHOWING BREECH CLOSED READY

FOR FIRING.

a screw. As the kneading proceeds and the
charge is formed, the table leaves the screw,
but the same pressure is excited by the agi-
tators and propeller, and even distribution of
the pulp is preserved throughout the charge,
no matter what its length may be. One im-
portant point that has to be observed in the
manufacture of the charge by this process,
is that once the agitators have been set in
notion, they must continue without cessa-
tion until the charge is finished; for should
a breakdown occur, the agitators when
restarted would cause a plane of cleavage in
the block, which would subsequently result
in a break at that point.

The accompanying photograph illustrates
the machinery employed for the compression
of the larger charges of guncotton. With
this press blocks 2 feet 6 inches in diameter
and 3 feet 6 inches in length can be pro-
duced. Moreover, the specific gravity of the
guncotton is appreciably increased, being
1.523 as compared with the previous maxi-
mum gravity of 14. The perforated con-
tainer in which the guncotton is placed is
held within an outer holder, between which
is a space for the admittance of water under
pressure, which prevents the pulp being
forced through the orifices in the container,
and also acts as a lubricant when the gun-
cotton is forced out of the container into the
mold where the guncotton is forced into
its desired ultimate form, by the hydraulic

ram. The container, with
its charge of guncotton, is

is effected by means of
compressed air, contained
in the reservoir which is
seen situated above the
tube.

The gate being closed
and the tube empty, the
torpedo is launched in the
following manner: The
breech is opened; the tor-
pedo introduced; the
breech closed; the gate or

valve opened; the spoon
ejected; the torpedo
launched; the spoon re-

attached on a cradle, fixed
at an angle to the center
line of the press. At the
back of the container is a
side hydraulic ram, which
forces the guncotton from
the container into the
mold mounted on a. swivel-
ing carriage. The mold is

constructed with an inner
lining, divided longitudin-
ally into two or three sec-
tions surrounded by a
jacket, also in longitudinal
sections, but more numer-

turned; the gate or valve
closed; the tube is emp-
tied, and the mnecessary

ADSIDE VIEW SHOWING GUIDE “SPOON * PROJECTED THROUGH SIDE OF VESSEL IN PREPARATION
FOR LAUNCHING A TORPEDO.
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ous than in the case of the
lining. Outside this jacket
is a thick casing, wire-
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wound to insure extra strength. Both the lining and
its jacket are perforated to drain off the water, which
escapes into annular channels provided between the
jacket and the wire-wound casing. Provision is made,
in case of an expansion of the guncotton charge, when
the compression ceases, for permitting water to be
abscirbed by the guncotton instead of allowing the
air to enter.

As soon as the guncotton is forced into the mold
it is turned round, so as to come in line with the rams
of the press. The lining and its jacket project slightly
at one end and rests against the head of one ram,
while an annular ring placed over the projecting lining
and casing against the outer casing, rests against a
corresponding annular ring attached to the head of
the same ram. The guncotton is then compressed
between the two rams. This operation completed, the
rams are withdrawn, and the mold swung into align-
ment with the side ram, which forces it out onto a
cradle.

There is one serious danger in connection with this
process of hydraulic compression, which is, however,
ingeniously guarded against. There is always the
liability of a few fibers of the guncotton adhering to
the side of the mold. The friction of the ram against
the inside of the mold might ignite these particles
when dry and detonate the entire charge within.
To guard against such a possibility the head of the
ram is grooved spirally, and at the bottom of the
grooves are numerous fine perforations, through
which water is forced, while similar orifices are pro-
vided in the face of the ram itself. This water acts
as a lubricant and prevents particles of guncotton ad-
hering to either the ram head or the mold, or if any
fibers should so adhere they are kept in a wet condition.
The great advantage of this system of manufacturing
solid blocks of guncotton charges to fit any desired
torpedo or shell is the saving of space within the
missile. It has been proved that by this method
about 15 per cent more guncotton can be contained
within a specific area than with segment charges.
Also, as the density is uniform throughout the block,
detonation is far more perfect. According to re-
sults so far achieved, the cost of manufacturing is
reduced by 25 per cent.

THE NEW YORK EDISON POWER STATION,

In few branches of steam and electrical engineering
have the great advantages of concentration been so
completely realized as in the mammoth power stations
which are being built in the city of New York. The
largest of these, at the present time, is the magnificent
plant at the New York Edison power station which,
when the whole of it has been installed, will
Lave a maximum capacity of 125,000 horse power. A
visit to a station of this kind teaches more in a half-
hour regarding the remarkable advancement of the
United States in mechanical and electrical engineer-
ing than can be gained in a whole day’s study of the
literature of the subject; for this vast aggregation of
boilers, mechanical stokers, mammoth engines and
generators, and all the thousand-and-one accessories
with their endless devices for labor-saving, represents
one of the very latest phases of our twentieth century
development. With a view to making clear the gen-
eral arrangement of the power house, we present, on
our front page, a large sectional view through the
engine room and boiler house, and also a diagram
showing the means by which coal is taken up from
barges in the river and carried to the 10,000-ton
bunkers in the roof of the boiler house.

The power house, which occupies the block between
38th and 39th streets, First Avenue and the East
River, extends 1971, feet north and south, and 272%
feet east and west, the western facade of the building
fronting on the East River. A dividing wall extends
longitudinally through the building, separating it into
a boiler house 7914 feet in width and an engine house
118 feet wide. The boiler house is divided into four
stories. In the roof of the building is a huge coal
storage bin, capable of holding 10,000 tons of coal.
The sides of the bin, which are carried on deep lattice
girders, slope at an angle of 45 degrees to the floor,
the weight of the structure with its load of coal being
carried upon the side walls and upon two lines of
columns which extend longitudinally through the
building, as shown. The next two stories below are occu-
pied by fifty-six Babcock and Wilcox boilers of 650
horse power, which are run at a working pressure of
175 pounds to the square inch. A most interesting
feature of the plant is the arrangements for mechan-
ical stoking. From the coal bin above, sheet-iron
chutes lead down to hoppers which are placed on the
fronts of the Roney stokers. From the hoppers the
coal is fed by mechanical stokers onto the grate bars.
The ashes fall from the grate at the rear of the fur-
nace into bins located immediately below the floor
of each boiler room. From the bins the ashes are led
by chutes to ash cars which run upon tracks extending
the full length of the basement.

One of the most spectacular features of the plant are
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the four great steel-plate stacks, each of which is 17
feet inside diameter, and extends to a height of 200
feet above the grate bars. These stacks are built of
steel and lined internally with brick, the weight of
each chimney being about 500 tons. The steel varies
from % of an inch in the lowest portion of the chim-
ney, to % an inch at its middle secfion, and % of an
inch in the upper third. The lining of the lower third
is of firebrick, and the rest of the chimney lining is
red brick.

When every unit of this great plant is installed there
will be sixteen Westinghouse-Corliss engines of 8,000
indicated horse power. Each engine will be direct-
connected to its generator, and the units will be ar-
ranged down the building in two long lines of eight
each. At present eight of the engines are installed
and two are nearing completion. The other six will
be added from time to time, as the business of the
company calls for them. When running at 70 revolu-
tions per minute, under 175 pounds steam pressure,
the most economical capacity of each unit will be
about 5,500 indicated horse power, but they will be
capable of working up to a maximum of 8,000 horse
power. The engines, which are exceedingly handsome
specimens of the engine builder’s art, are of the com-
pound, vertical, three-cylinder type, with the high-
pressure placed in the center and the two low-pressure
cylinders on either side. The crank-shaft is built up
in three forged sections with a 10-inch axial hole,
which is reduced to 8 inches at the crank cheeks. The
cranks are so arranged with regard to each other es

to secure as even a turning moment on the shaft as’

possible. With a stroke of 5 feet at 75 revolutions, the
piston speed is 750 feet per minute. The steam enters
the 43%-inch high-pressure cylinder through a 14-inch
throttle valve, thence it passes to a reheating receiver
of about 414 times the displacement of the high-pres-
sure and 7-10 the combined displacement of the two
low-pressure cylinders. From the 75Y%-inch low-pres-
sure cylinder the steam is led by 26-inch mains to the
surface condensers, of which there is one to each
engine. As shown in the drawing, they are located in
the basement, each beneath its respective engine.
Each of them contains 3,752 3;-inch brass tubes, which
give a cooling surface of 9,200 square feet. A point
of interest in these engines is that they are the first
engines of great size to be equipped with poppet
valves, which were adopted because they lend them-
selves to the use of superheated steam. This form of
valve lifts from its seat without any rubbing friction
and, therefore, it does not involve those difficulties of
lubrication which are often so troublesome when su-
perheated steam is used. The low-pressure cylinders
have double-parted Corliss valves. By means of a
mechanical adjustment of the governor, which can be
made while the engine is running, the speed of the
latter can be varied at any time. In addition to this
there is an electrically operated device for controlling
the speed from the switchboard, for the purpose of
synchronizing the alternators that are operated in
parallel.

The fly-wheel is of cast steel in five segments, con-
sisting of two arms and 72 degrees of the rim, which

are joined by I-links, shrunk into pockets in the sides, .

the links being bolted to the hub. The generator
armature is pressed onto the shaft beside the ily-
wheel, and in addition to being keyed to the shaft, is
bolted direct to the fly-wheel hub. The outer end of
the generator shaft is supported by a heavy pedestal,
as shown in our engraving. The total weight of the
main shaft, which is 29 inches in diameter at the
bearings, is 136,000 pounds.

We have spoken of the many labor-saving devices
by which the operation of this vast plant is carried on
expeditiously and at a minimum cost. Of these the
most important is the system of bucket conveyors and
elevators by which the coal is transported from the
East River to the big storage bin. The coal is brought
alongside the company’s dock, opposite the eastern
facade of the building, in barges, from which it is
raised by a grab bucket operated from a cantilever
conveyor derrick, and after being dumped into a
screen, falls into an endless conveyor that carries it
to the boiler house. Here it is unloaded into a vertical
conveyor, by which it is taken to the roof of the
boiler house and distributed through the length of the
coal bin, which extends for 270 feet. A similar auto-
matic disposal is made of the vast amount of ashes
which is continuously being dumped irom the ash
pits of the boilers. The coal-handling apparatus is
shown in detail in the sectional view in our front
page engraving. For our information we are indebted

to the engineers, Westinghouse, Church, Kerr & Co.
4O ——

The University ot Cincinnati has ordered from Alvin
Clark & Sons, the famous telescope makers, a 16-inch
refractor. The objective will be figured by C. A. R.
[Lundin, who has played so important a part in the
success of the Clarks during the last thirty years.
Ever since the death of Alvin G. Clark, Mr. Lundin
has figured the large telescopes.
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@ oxrespondence,

George M. Hopkins,
To the Editor of THE SCIENTIFIC AMERICAN:

In the death of Mr. George M. Hopkins science has
suffered a great loss. By his pen and handicraft
he had instructed a larger class than any professor
in his lecture room and laboratory has the opportunity
to teach. By his books and articles he reached many
thousands and his printed words will still continue to
inform and instruct multitudes to whom he will be
only a name.

The leading characteristic of Mr.
was its genuineness. He printed nothing unless he
had demonstrated its truth by actual experiment.
His numerous designs of apparatus for the illustration
of physical principles were all wrought out, mostly
by his own hand, for he was a skillful mechanician,
before they were given to the world. Many a time he
came to me, saying: “I suppose you have always
known this, or have always done this in this way, but
I thought of it the other day, and wonder if it is
new.” He would proceed to show me some ingenious
device which, so far as I knew, was novel. It cer-
tainly was original. It was in this way that his
widely used ‘“Experimental Science” was produced.
Everything was tried before it was inserted. The
book contains the results of his thinking and patient
working for many years.

A controlling trait of Mr. Hopkins’ character was
his simplicity. In the scripture sense he was simple,
a man without guile. He envied no one the most
brilliant discovery. At the same time he desired
to be protected in his own. The only person of whom
in many years I ever heard him speak with impatience
was one who had, as he thought, published without
acknowledgement something he had obtained from
him. His keen sense of honesty and fairness forbade
such conduct.

Mr. Hopkins had numerous friends among scientific
men of the vicinity in which he lived. For a number
of years before the reorganization of the Brooklyn
Institute upon scientific lines, there was in Brooklyn
a club of men whose interests and occupations drew
them together in scientific study. Of this club Mr.
Hopkins was the sole officer, and the only one it ever
had. The club ultimately became the Department of
Microscopy of the Brooklyn Institute, he going with
it into that organization. For several years he had
been a sufferer from nervous disorders, and had been
but little among his scientific friends. During this
time he had, however, not been idle.

The suddenness of his exit from this life has terrors
for some, but we are sure it had none for him.

A PERSONAL FRIEND.

Hopkins’ work

New Automobile Records.

On August 23 an automobile race was run on the
Brighton Beach track under the auspices of the Long
Island Automobile Club. The steam-carriage built by
a Harvard student, George Cannon, naturally attracted
the most attention. The record which it made of 1
minute 7 356 seconds for the mile, eclipses all records
made by steam vehicles over any track or road. The
best previous record for the mile on a track was held
by T. E. Griffen, and was made at Chicago, the time
being 1 minute 38 seconds. The bhest record on a
straight-ahead course, was made by S. T. Davis, Jr.,
on May 31 of this year, on Staten Island, the time
being 1 minute and 12 seconds. Cannon was barred
from racing, but made his record in an exhibition
mile. The other events, although interesting, did
not result in the breaking of any records.

At Deauville on August 26, M. Gabriel, on a Mors
car, beat the world’s record for the kilometer, the
time being 26 2-5 seconds, or 84 miles an hour. Not
so long ago W. K. Vahderbilt, Jr.,, covered the same
distance in 29 2-5 seconds, but his record was sub-
sequently lowered by C. Jarrott to 28 1-5 seconds.
Serpollet was the favorite for the race won by Gabriel;
but the great Serpollet failed a hundred yards from
the finish, when a steam joint gave away under enor-
mous pressure.

na

Hezekiah Conant, who died a few weeks ago at his
home in Central Falls, R. I, was an extremely useful
and benevolent man. He had accumulated a great
deal of money, and during his lifetime was noted for
the generosity with which he made use of his wealth
in order to help his fellows. In his early manhood
he devised a number of minor implements which en-
abled him to cultivate his taste for invention, and
in 1857 he designed and patented several mechanical
improvements for the manufacture of thread of all
grades, and ten years after he was at the head of a
large business concern which bore his name at Paw-
tucket, R. I. This has been since consolidated with
the Scotch firm of J. & P. Coats. The establishment
at Pawtucket now covers about forty acres of land,
and is valued at $4,000,000.
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Electrical Notes.

It is proposed to establish a post office and signal
station for Marconi messages about 110 miles west of
the Lizard. A ship is to be moored at this point,
fitted with a powerful searchlight and the Marconi ap-
paratus. Situated, as she will be, in the very midst
of the channel, distribution of orders sent from shore
by owners of vessels in passing in or out, will be
greatly facilitated.

The Société Nouvelle des Etablissements Decauville
has devised a handy portable electric generator ap-
plicable for domestic purposes. It is convenient for
lighting premises which cannot obtain the necessary
current from central stations. The dynamo is driven
by an oil or gas engine. The pipes delivering the
liquid fuel, and those for the inlet and outlet of the
cooling-down water, run under the flooring, at the foot
of the engine. Adequately effective means are provided
for the escape of the gases of combustion. The base-
plate is cast in one piece, and is fitted with a two-
cylinder engine, all the motive parts of which are cased
in. Automatic lubrication is provided. The dynamo
is mounted beside the engine, on the same base-plate. A
compensating flywheel is placed between the engine
and dynamo, forming an elastic coupling, which insures
the independence of both the engine and dynamo
shafts, and also regularity in the working. A notice-
able feature of the apparatus is a contrivance for
insuring fixity in the degree of light, whatever may
be the number of lamps in service. The engine can be
easily and quickly dismantled and transported, while
it does not require much attention when running—
two essential features of the invention. The cylinders
are 3% inches diameter. The oil to lubricate the
mechanical parts is supplied from a hand pump, and
the cooling water is delivered under- pressure, a
suitable tank fed by a pump forming part of the
installation, to insure a regular supply. The generating
capacity of these engines is sufficient to supply current
for forty 16 candle power lamps. The switchboard
contains an exciting rheostat, and is made for direct
lighting. Machines of similar design are also manufac-
tured for the lighting of building yards. For this
purpose the engine is mounted on a four-wheel trolley
to facilitate transportation from one point to another.
The installation in this instance comprises engine,
dynamo, water tank, pump and gearing, ribbed tubes
forming a radiator for cooling, a tank for liquid fuel,
another for the lubricating oil, a switchboard and a roll
of cable for connecting the dynamo with the lamps.

M. Eginitis, in a paper read before the Académie des
Sciences, describes a series of novel effects which he
observed in the case of the spectra obtained by an
electric spark passing between different metals. He
finds that by introducing self-induction into the circuit
the spectra are modified in a striking manner. In one
case he used two poles of aluminium wire of 0.04-inch
diameter, covered to within 0.1 inch of the ends with a
small quantity of metallic sodium. The wires are
connected to an induction coil and a spark is
passed for a few seconds. By introducing into
the circuit a series of solenoids, the self-induction
may be given any desired value; the resistance of the
circuit is kept constant at 3 ohms. Ordinarily the
spectra of the spark ‘contain the aluminium and so-
dium rays, but when the self-induction is increased
the aluminium rays diminish in intensity very rap-
idly, while; the yellow sodium rays become stronger.
A small coil 2 inches in diameter with a few turns of
wire shortens up most of the aluminium rays, and
on increasing the self-induction they almost disap-
pear; meanwhile the sodium rays become more and
more brilliant and finally reach a remarkable intensity.
In this case the sparks have a bright orange color, due
to the vapor of sodium, and the poles are surrounded
by a halo of considerable extent. The values of the
self-induction which eliminate the aluminium spectra
are greater when the distance between the poles is
increased, but in general diminish as the capacity of
the circuit is greater. Other experiments of a like
nature were made using sodium or potassium in con-
nection with platinum, iron, tin, and other metals. In
some cases the elimination of the spectra of one of the
metals is difficult and not always possible; this occurs,
for instance, in the case of a sodium-mercury com-
bination. The elimination may also be obtained without
the immediate presence of another metal on the same
pole. In one case the experimenter used one pole of
platinum and the other of mercury, contained in a glass
tube; here the platinum rays were eliminated while
the rays of the mercury were reinforced. Sometimes
the mercury rays presented a curious appearance. Each
of the rays was divided into two parts of different
intensity. The most intense portion corresponded to the
mercury itself, and the ray passed briskly from one
part to the other as if the spark-gap had been half
filled with mercury vapor. It may be remarked in
general that the metals whose spectra are diminished
are those which give but a small quantity of vapor,
while the metals whose spectra remain or are increased
in intensity are very volatile.
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Engineering Notes.

In many mountainous regions a steel rope railway
constitutes the only means of transportation. On
this slender support and suspended 2,000 feet in the
air, freight and passengers are daily carried. One
of these aerial tramways was recently built by A.
Leschen & Sons Co., of St. Louis, Mo., at Ouray, Colo.
The line is 4,200 feet long and runs up 2,000 feet to
the mouth of a gold mine. The line consists of two
stationary sustaining cables, securely anchored at each
end. The loaded buckets run on a rope 1% inches in
diameter, while the empty buckets return on a 1-inch
rope. An endless steel wire rope %; of an inch in di-
ameter propels the buckets, an 8-foot sheave being
used at the terminals of the line. The buckets are
attached and detached automatically to and from the
traction cable. The weight of the loaded buckets
traveling down is sufficient not only to operate the
tramway by gravity, but also to bring up supplies to
the mine.

One of the New York Central Company’s new tan-
dem compound locomotives recently hauled a train
of 108 loaded cars from De Witt to Albany in eleven
hours. The 108 cars were loaded with 4,500 tons of
freight. This is the greatest tonnage ever moved by
a single locomotive on any railroad in the world.
Some idea of the size of the load can be gathered
when it is realized that 9,000,000 pounds of freight
were moved. The engine was in charge of Philip
Eberhardt, of Albany. The same locomotive has also
drawn 100 cars over the division. In the 100 cars there
were 4,200 tons. The hauling capacity of the locomo-
tive is enormous. It drew fifty loaded cars up the
Schenectady hill without assistance, an unheard-of
feat among Central enginemen. The increased power
of the monster is gained by the use of steam four
times, that is one compound cylinder placed ahead of
the other, hence its name tandem compound.

During the last ten years a great many mines have
replaced animal haulage with compressed air motors,
which lend themselves splendidly to the work desired.
There are, in general, two systems—the low-pressure
system, in which air is compressed to five or six hun-
dred pounds; and the high-pressure system, with air
pressure of 2,000 pounds and over. The former sys-
tem can be used in large galleries or tunnels or drifts
where the width is ample and the track is reasonably
straight. This permits a large receiver on the motor,
30 to 40 inches in diameter and from 8 to 16 feet long,
to be handled with ease. The high-pressure system is
used where the drifts are narrow or the curves on a
small radius, permitting only a small wheel-base on
the motor. Large receivers are, therefore, impractical,
and steel tubes must be used and charged with high-
pressure air to get sufficient volume. Compressed air

may be used cold on either of these motors, or the air

may be passed to small tanks of hot water supplied
to the motor at the charging stations. The air and
hot water combination does almost double the work
that cold air will do. These motors can carry suffi-
cient air for any ordinary run desired and haul tre-
mendous loads. Two miles and return, with fifteen or
twenty loaded cars, is not an extraordinary effort, and
from the general results obtained, the cost of haulage
is from one-half to one-third of the cost of the animal
power. The air escaping from the exhaust of the mo-
tor engines adds to the ventilating effect in the mine
and the whole system harmonizes thoroughly with the
power outfit in the average mine.—Cassier’s Magazine.

One of the most ancient industries in existence at
the present time in Europe is the production of zinc
in Silesia. From the sixteenth century calamine was
obtained in the manors of Beuthen and Jagerndorf;
it was used in the local manufacture of brass, and it
was exported to the countries adjoining the Oder and
Vistula. During the 30 years war, when the workmen,
mostly Huguenots, had abandoned the mines, this in-
dustry disappeared, and its exploitation did not re-
commence until the eighteenth century, when George
de Giesche, a Breslau merchant, obtained in the year
1704 from his sovereign Leopold the privilege,
for 20 years, to extract calamine in Silesia. The first
zinc foundry established in Silesia was that of Ly-
dagnla, which existed from 1809 to 1900. At first
prices were very high, $21.75 per quintal. As the pro-
duction increased, which in 1816 reached 20,000 quin-
tals, prices dropped to $3.75 and in 1820 to $2.35. This
year proved fatal to the high furnaces, some of which
were obliged to shut up. At that time the article was
exported to Asia via Brody and Russia. In 1820 the
English route was employed for shipment to India,
where it proved a powerful competitor to the Chinese
zinc. This exportation gave fresh prosperity to the
Silesian mines. Since 1830 the production has con-
tinued to increase. In 1837 there were 32 works, em-
ploying 1,091 workmen, in activity, and the production
reached 207,707 quintals. At present it exceeds 2,000,-
000 quintals, and requires nearly 8,000 workmen. The
exportation in 1897 amounted 496,004 double quintals,
and in 1901 to 533,129 double quintals. The nominal
price at Breslau is now from $3.25.
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Science Notes.

After having vanished from view for more than a
year, the planet Eros has been rediscovered. The planet
was first observed in 1898 by Witt, of the Urania Observ-
atory, Berlin, and given the name which it bears. Until
1898, as far as telescopes could show, Mars came nearer
to the earth than any other planet, but after Witt’s
discovery it was found that Eros reached a point a
little more than a third of the distance from earth to
Mars. The honor of the rediscovery belongs to Pro-
fessor G. D. Ling, of the Chamberlin Observatory, Col-
orado.

In the streets of Paris there may soon be installed
a noval apparatus for rendering first aid to the injured.
A model of the device was recently tested. According
to reports which have been received from Paris, the
contrivance resembles a lamp-post letterbox and con-
tains a small medicine chest, folding stretcher, and is
equipped with a telephone apparatus for communication
with the nearest ambulance station. In order to ob-
tain access to the box, a glass panel is broken, as in
some fire alarm systems.

A curious astronomical phenomenon was observed
in the South of England recently, a short time after
sunset. From a bank of clouds hanging over the
horizon to about 35 degrees, a clear pillar of light,
about 5 degrees in width and perfectly cylindriform,
shot up. It was distinguishable almost to the zenith,
and was deep crimson in color on the horizon, dissolv-
ing to the sky color through orange as it ascended.
This appearance was nearly stationary and perpen-
dicular to the horizon, and what slight movement
could be detected was with the sun, but the column
remained perfectly upright. This remarkable light
faded down rapidly in about eighteen minutes from
the time when it began to decrease, although it had
rather the appearance of being withdrawn below the
horizon than fading, €or the color did not decrease in
intensity in the same proportion that the column de-
creased in size. This phenomenon was seen on an
evening following one on which there was a vivid dis-
play of zodiacal light and Eastern night glow.

The report of the Parliamentary Committee which
was formed some time ago in England for the pur-
pose of investigating acetylene generators in the in-
terests of public safety, has been published. Various
types of generators, the greater proportion of which
belonged to the automatic class, were examined, but
the latter type are not recommended as being the
most secure. In the automatic generators the object
is the gradual generation of the gas as used, thus
dispensing with the necessity of the gas holder. This
principle of generation is claimed to be more advan-
tageous and convenient than the non-automatic type
in which the gas is evolved in a short time from a
given charge of carbide, and has to be stored in a gas
holder. The committee, however, point out that the
advantage of the automatic type is emphasized only
where skilled supervision and favorable conditions are
assured, but the varied conditions of use, especially
with unskilled labor, these advantages are completely
nullified, while many automatic generators were con-
demned as being of too complicated design and de-
ficient in constructional strength to be of practical
utility. On the whole, having regard to the condi-
tions of use which must often prevail, the committee
have advised that a generator conducive to the greatest
safety should comprise the following desiderata: Sim-
plicity of construction and design, strength of con-
struction, high efficiency as indicated by the yield of
gas per pound of carbide, low pressure in generator,
and facility of removal of the residue.

In the Popular Science Monthly Prof. Woodward dis-
cusses the progressive cooling of the earth and its
relation to the length of day. Whether the day was
formerly shorter than now, and whether it will be
longer in future, depends upon the mass of the earth,
for meteorological dust constantly falls upon the sur-
face and increases the quantity of matter. Laplace
concluded that there had been no sensible change in
the length of the day for nearly 2,000 years. Repeat-
ing this calculation with new data Prof. Woodward
finds that the day has not changed so much as half
a second during the first ten million years after the
beginning of the solidification of the earth’s material.
When the cooling of the earth is finally determined,
the change will be marked. Prof. Woodward finds
that the ratio of the change by day to its initial length
is two-thirds of the product of the loss of temperature
multiplied by its cubical contraction. If the primitive
temperature of the earth, for example, was 3,000 deg. C.
and if its cubical contraction was that of iron, the
day will be finally reduced about 6 per cent; that is to
say, about one and a half hours. In order to bring
about so pronounced a change, an enormous lapse of
time is necessary. About three hundred thousand mil-
lions of years, according to Prof. Woodward, are re-
quired for a 95 per cent contraction to take place.
After the expiration of one million millions of years
the length of the day will not be sensibly affected.
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SHADE-GROWN TOBACCO.
BY WALDON FAWCETT.

One of the most interesting as well as most im-
portant of the new activities fostered by the United
States Department of Agriculture is found in the
growing of Sumatra tobacco under shade in the Con-
necticut Valley. The experiments in this field were
the direct result of the investigation of the physical
properties and composition of tobacco soils under-
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way the cultivation, preparation and selling of the
product, the understanding being that the government
derives no financial benefits from the transaction, but
simply has the right to offer the crop for sale in order
to determine the value placed upon it by the tobacco
dealers and manufacturers.

The very light sand or sandy loam of the Connecti-
cut Valley is admirably adapted to the cultiva-
tion of the Sumatra tobacco. In this connection
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for material and labor. Thus far it has been con-

sidered advisable to purchase new cloth each season,
but the framework will last from five to eight years.
The approximate cost of materials and labor for the
provision of one acre of shade is $360 for a very ex-
cellent grade of material, whereas some of the Con-
necticut growers have provided satisfactory shade for

it may be noted that with the excep-

u '

southern Georgia and a narrow area
in Pennsylvania there are no other
tracts, so far as at present known,
where this type of tobacco can be suc-
cessfully grown unless it be, perhaps,

1 tion of a small area in Florida and

in some of the tobacco districts of

|
i
! }
{

View Inside a Patch Showing Arrangement of Posts, Stringers and

Wires for Supporting Cheese-Cloth,

taken soon after the organization in 1891 of the Di-
vision -of Soils of the Department of Agriculture.
The similarity of the tobacco grown upon the light
sandy soil bordering on the Connecticut River to
that produced in Sumatra was at once noted, but the
American leaf was lacking in some respects, notably
in uniformity of color, and it was to remedy this as
well as to improve the quality of the tobacco in other

New York and Wisconsin, where a
thorough investigation has not yet
been carried out.

The provision of the cheese-cloth
shade constitutes one of the most dis-
tinctive features of the industry in
the Connecticut Valley. The vast
canopies are supported on frames of
substantial construction. Chestnut
posts, four inches in diameter and
twelve feet in length, are set three
feet in the ground, leaving nine feet
for the height of the frame. The posts
are placed sixteen and one-half feet
apart and are connected one way by
stringers, while across the other are
run heavy cable wires stapled to each
post and made secure at each end of
the field by stakes driven well into
the ground. Parallel with and be-
tween these cable wires are run wires
of lighter weight to support the cloth.
The entire structure is covered with a heavy tent cloth
which comes to the ground on all sides. A gate is
provided, covered with cloth, and in the case of a field
of exceptional size a road is left lengthwise through
the field.

In July, 1901, the Connecticut Valley was visited by
a cyclone of unusual severity preceded by a hailstorm,
which did considerable damage to the crops in the

An 8-Acre Patch After First Picking.

Note that lower leaves are gone,

as low as $260 per acre. Preparation of the seed beds
begins in the fall when the ground is well plowed or
spaded, and divided into beds six feet wide and of any
desired length, surrounded by boards. These beds
are highly fertilized and covered with leaves to pro-
tect them from frosts during the winter season. About
April 1 this top dressing is removed and the bed again
spaded, after which there is sown the seed which has

respects that the government officials undertook the
experimental work which has resulted so success-
fully.

The plan followed has been, in a sense, a co-opera-
tive one. The farmers pay the entire cost of the
erection of the shade, cultivation of the crop, and the
fermentation, grading and sorting of the leaf. The
government furnishes the seed and controls in every

Framework for 8-Acre Plot,

open fields, but the cloth entirely prevented damage
from the hail to the plants growing within the tents.
Such was the force of the wind following this hail
that buildings were overturned and trees uprooted,
but the crops growing within the tents did not sustain
the slightest injury. The cloth was torn in some
places, but the total damage in the forty-one acres
under shade was repaired at an expense of only $50

sprouted in jars or other receptacles kept in warm
rooms, a preliminary treatment made necessary by
the fact that the Sumatra seed requires an unusually
high temperature for germination. If the soil is at
all dry the beds are kept continuously moist, but not
wet, until the plants are set out. The plants are set
with a planter at a distance of twelve inches apart in
rows three feet three inches apart. Inasmuch as the

Same Plot Under Canvas,
A NEW INDUSTRY—GROWING TOBACCO UNDER SHADE.
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.machine waters the plants when they are set, the
transplanting can be done at any time irrespective of
weather conditions.

‘When the tobacco plants are not topped they grow
to the full height of the shade and the blossoms oiten
push up the cloth cover at the height of nine feet
from the ground. The shade-grown tobacco nust be
primed or the leaves plucked off as they
ripen, and this is a matter which re-
quires great judgment on the part of
the farmer, owing to the fact that it
is more difficult to tell when the shade-
grown leaves mature than when
grown in the open field. It is advis-
able to harvest the leaf in the early
stage of ripeness, but there is always
danger of harvesting too green. Often
not more than three or four leaves
will be taken off each plant at a prim-
ing. As the tobacco is picked off it is
transferred in baskets lined with bur-
lap to the curing shed. It is custom-
ary to make five or six primings of a
crop, which occupies a period of from
one month to six weeks. In the cur-
ing shed from thirty to forty leaves
are threaded on a string, each end of
which is fastened to a lath and this
is hung in the barn for curing.

The curing is, of course, a very deli-
cate operation, governed by the nature
of the tobacco and the conditions of
the weather, and consequently vary-
ing in almost every case. The object
in all cases is to have the tobacco be-
come fairly moist and fairly dried out
once every twenty-four hours, and to
accomplish this latter it is sometimes
found necessary to have fires started
in small charcoal heaters distributed
throughout the barn. The average
time for curing tobacco is from four-
teen to eighteen days.

The next step is fermentation,
which is carried on in the sweat room
where from five thousand to six thou-
sand pounds of tobacco are placed in
each bulk. When the tobacco has been #horoughly
cured it is sized, assorted and baled. The bales meas-
ure thirty inches square and pressed to a thickness
of one foot—the exact size of the bales imported from
Sumatra. A bale of these dimensions contains from
150 to 160 pounds. The covering used is matting im-
ported from the island of Sumatra, and over this is
put another covering of burlap. The total cost of pro-
ducing shade-grown tobacco in Connecticut averages
about $657 per acre. The tobacco has already sold at
prices ranging from $1.40 to $2.50 a pound, which is
very significant in view of the fact that the Connecti-
cut Havana tobacco, grown in the ordinary manner,
but long recognized as the most desirable domestic
tobacco for wrapper purposes, brings but eighteen or
twenty cents a pound. The Sumatra tobacco im-
ported exclusively for wrapper purposes pays a duty
of $1.85 per pound and sells on the market
for from $2.50 to $3 per pound.

‘REMARKABLE BLASTING OPERATIONS

IN SLATE QUARRIES.
BY OUR ENGLISH CORRESPONDENT.

One of the most delicate and dan-
gerous operations in connection with
the slate quarrying industry of Wales
is the removal from time to time of
gigantic masses of waste rock by
blasting. As a rule these blasts are
carried out on a gigantic scale, from
150,000 to 300,000 tons of rock being
displaced by a single explosion. T1he
slate extends through the rock in lay-
ers, and the waste granite or “dyke
rock’” as it is technically called, has
to be removed in order to facilitat:
the work of the miners. Blasting is
the only means by which the rock can
be removed, as the ordinary mining
implements make scarcely any marks
upon the hard granite.

The largest of these blasts are car-
ried out at the extensive slate quar-
ries, near Bangor, in North Wales,
under the supervision of the Hon. W.
W. Vivian, the general superintendent
of the quarries, and one of the most
expert blasting engineers in the coun-
try.

In the .case of the 150,000-ton blast
at these famous quarries, the prepara-
tion for the blast occupied no less than
three months. It was a dangerous
performance, since the quarrying of
the slate had undermined the base of
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the wall which towered 140 feet into air and threat-
ened to overbalance at any unexpected moment.

At the base of this rock three tunnels were cut, and
cn cither side of them were hewn ten large chambers
for the accommodation of the blasting charges. Each
chamber measured 11 feet by 4 feet. All the prepara-

ticus were carried out by the aid of the electric light,

Fig. 1.—A 125,000-TON PINNACLE, 75 FEET HIGH, IN LORD PENRHYN’S SLATE

QUARRY. BEFORE BLASTING.

a special installation for which was laid down.

Gelatine-dynamite was the explosive used, as it is
considerably more powerful for this work than blast-
ing gunpowder. In all 2%, tons were buried in the
ten chambers, and the mouths of the tunnels were
filled up with stone and rubble, securely cemented, so
as to prevent the charges simply blowing out instead
of exploding. The charges in the various chambers
were connected with instantaneous fuses, which ter-
minated at one point, where a twenty minutes’ time
fuse was attached, to enable the engineer, after firing
the charge, to escape to a safe distance.

The explosion was peculiar in character. There
was a dull thud as the charges detonated, and the
earth for about a mile round quivered as if visited by
an earthquake. Then sheets of smoke spouted from
the crevices of the dyke, and huge bowlders at the
summit of the wall were detached as if by their own

Fig. 2—THE QUARRY AFTER THE PINNACLE WAS BLASTED AWAY,
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volition and fell with deafening crashes to the bot-
tom. The wall then split open in all directions and
subsided quietly in a huge disintegrated heap, covered
by a thick cloud of smoke, the after damp. Not a
single bowlder was blown any distance.

In the case of the huge blast whereby 300,000 tons
of rock were demolished—the largest on record—more
elaborate preparations had to be made.
This blast was necessitated by reason
of the vast quantities of worthless
rock which separated the veins of
slate. As the latter was of a very rich
quality, and too much time would be
occupied in cutting it out ty ihe ordi-
nary process, the engineer resolved to
raze the whole solid mass to the
ground.

The rock was of enormous dimen-
sions measuring 216 feet in height and
ranging from 84 feet to 150 feet in
thickness. Thirty-five men were re-
quisitioned to bore the main tunnels
into the base of the rock, for a dis-
tance of 174 feet, and ranging from
5 feet 3 inches to 3 feet 2 inches in
width. From this tunnel six shafts
were driven at right angles, 39 feet
apart, in which the gelatine dynamite
was placed, which, by the way, is spe-
cially prepared for this work. The
charges were laid in bags, 512 contain-
ing 121 pounds, and 72 bags contain-
ing 614 pounds, of the explosive each.
In all 6,840 pounds of gelatine-dyna-
mite were used, which is equivalent to
67,200 pounds of blasting gunpowder.
In addition six dynamite primers,
each of 25 pounds were used.

The charges in each chamber were
connected with twelve instantaneous
fuses, each 200 feet in length—the
longest instantaneous fuses ever used
for blasting work—and were attached
to a twenty minutes’ time fuse. The
work of laying the charges in posi-
tion, and connecting the fuses in-
volved incessant work for three days
and nights. The chambers and tunnels were sealed up
with 350 tons of clay and rubble, to ensure perfect
detonation.

The blast was a perfect success. The huge mass ot
rock broke up like a cake. Not a single stone was
hurled into the air. Some of the bowlders which were
disintegrated were over 2,000 tons in weight.

A huge blast was carried out at Lord Penrhyn’s
slate quarry, when a huge pinnacle of rock called the
Talcaen Mawr, 75 feet in height and weighing 125,000
tons, standing in the center of the quarry was de-
molished. Our illustrations show the pinnacle before
and after the explosion.

A tunnel was bored into the base of the pinnacle for
a distance of 60 feet, and measuring 7 feet in height
and width respectively. About the center of the tun-
nel, on either side, a chamber was cut out of the rock
at right angles for a distance of 21 feet. At the end
of each of these two smaller tunnels,
a shaft was sunk to a depth of about
10 feet, and filled with the explosive
which in this instance consisted of
black blasting gunpowder. In all 280
casks of explosive, each containing 56
pounds, representing a total quantity of
15,680 pounds of powder were used.
A wooden trough placed at an angle
of 50 degrees passed through each
chamber to the charge in the shaft,
one of which contained a charge of
6,720 pounds and the other 8,960
pounds of powder. In this wooden
trough the instantaneous fuse was
firmly embedded in a mixture of sand
and sawdust, a process called ‘“tamp-
ing.” The ends of the two instantan-
eous fuses were connected to a
patent igniter, which in turn was at-
tached to a 48-foot length of slow-
burning twenty minutes’ fuse, which
extended for 20 feet outside the en-
trance to the tunnel. In this instance
firing the charges was delayed owing
to heavy rain having damped them.
After igniting the fuse the engineers
jumped on a small locomotive stand-
ing ready near by and were rapidly
conveyed to the top of the quarry.
The charges detonated eighteen min-
utes after the ignition of the fuse, and
the huge pinnacle was shivered to
pieces. Examples of smaller blasts
could also be given; but those men-
tioned are perhaps the most important
and interesting.
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THE NEW RUSSIAN BATTLESHIP “KNIAZ POTEMKIN
TAVRITCHESKY.”

The “Kniaz Potemkin Tavritchesky,” built in South
Russia, is out and away the most formidable fighting
ship in the Black Sea, and greatly strengthens the
fleet which Russia keeps—for the present—inside the
Dardanelles.

She will be an imposing-looking warship, with her
big military tops bristling with guns and her three
tall funnels, which, curiously enough, are placed with
their longest diameter athwartships, contrary to the
usual custom. Her displacement is reckoned to be
about 12,500 tons; she is 371 feet in length and has a
beam of over 72 feet.

Her armament consists of four 12-inch guns, placed
by pairs in two turrets, one of which is forward upon
the forecastle and the other aft upon the quarter-deck,
which is of lower freeboard than the rest of the vessel.
Her secondary battery, comprising sixteen 6-inch
quick-firing guns, is placed in a series of casemates,
of which four are on the upper deck at the corners ot
the superstructure and the remainder on the main
deck, six a side. These guns are all placed in circu-
larly recessed ports, which give the ship a somewhat
unusual appearance, but which, doubtless give them a
considerable arc of fire. Fourteen 3-inch, 12-pounder,
rapid-fire guns are also carried, four mounted above
the casemates on the upper deck, eight between them,
and two right forward on the main deck. In the tops
and on the upper works are distributed a like number
of lighter pieces. Her torpedo equipment consists of
five tubes, one right forward below the ram, one on
either bow below water, and one on each broadside
near the after turret. The two last are above water,
but are protected by armor of considerable thickness,
so that they are safe from the fire of light guns, unless
a shell should enter the tube itself.

The extent of armored area is considerable, as the
“Tavritchesky” is provided with an almost complete
belt 9 inches in maximum thickness, has 6-inch armor
on her lower deck, and 5-inch on her main deck, be-
sides a protective deck about 3 inches thick. Her
turrets are very efficiently protected by Krupp steel
armor 12 inches in thickness.

The “Kniaz Potemkin Tavritchesky” has engines of
10,600 horse power and is equipped with twenty-seven
of the ‘“Belleville” boilers which have been so much
discussed of late. The contract speed is about 17
knots an hour.

. Marking Blue Prints,

It has become the custom to use a soda solution,
using it as ink, and the result is a white line not very
different from the print. The soda on the surface of
the paper collects dirt and the lines fade and lose
their original intensity. The right way is to write
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your figure in ink—ordinary Carter’s or any other
fluid that is acid-proof—then take your ruling pen and
put a blot of soda over the spot. This whitens the
background and turns the ink jet black, and it is done
in half the time and twice as nicely as any other way.
The white spot is there to stay and the ink will never
fade.—The Draftsman.

LARGEST WATCH IN THE WORLD
‘What is probably the largest watch ever constructed
was recently completed by the Waltham Manufactur-

THE LARGEST WATCH EVER MADE.

ing Company at its plant at Waltham, Mass. While
the timepiece is without the dial and hands, it con-
tains all the parts of a modern watch, and was made
for the purpose of showing the quality and formation
of the more delicate parts contained in a movement,
some of which in the ordinary size are so small that
they are scarcely discernible without the aid of a
microscope. The cog wheels, springs, pins, jewels, set
screws and all other pieces are large enough in the
model to examine with the naked eye. An idea of
the size of the timepiece is given by contrasting it with
a watch which is shown on the pedestal at the left of
its mammoth companion. As a matter of fact the
latter represents an ordinary watch magnified ten
times. The glass case surrounding the model is 21
inches in height and the timepiece itself actually
weighs 120 pounds.

THE NEW RUSSIAN BATTLESHIP

Displacement: 12,480 tons. Speed : 17 knots. Normal Coal Supply : 900 tons ; also liquid fuel. Armor: Belt, 9 inches, gun position, 12 inches. Armament: Four 12inch, sixteen 6-inch, fourteen 3-inch,

SEPTEMBER 6, 1QO2.

A Superior Whitewash,

Every spring the lighthouses of the country are:
given a coat of whitewash of a composition which is.
enduring and able to withstand the attack, not only of
the elements, but also the corrosive action of salt
water. The east end of the White House, which bears.
the brunt of the strong moisture-laden winds of Wash-
ington, is annually coated with this wash.

The wash is made as follows: Slake half a bushel
of lime in Loiling water, covering during the process
to keep in the steam. After straining this through a
fine sieve or trainer add to it a peck of common salt,
previously dissolved in warm water. Three pounds of
ground rice should then be boiled to a thin pasty
mass and, while hot, stirred into the above; one-half
pound of Spanish whiting should also be added and
then one pound of glue, melted in a glue pot, should
be put into the composition. After adding five gal-
lons of hot water to the mixture, it should be allowed
to stand for a few days, securely covered to keep out
the dirt.

It is claimed that this whitewash is very efficient if
heated before applying. In order to make a careful
estimate of the amount of wash needed, it must be
remembered that a pint properly applied will cover
a square yard. Farmers will find this wash very use-
ful, not only in the dairy, home, barn or any interior
work, but also for applying to wood or stone work out
of doors. If, however, white is undesirable for coat-
ing a barn or other out-buildings, an addition of paint
powder such as painters use in preparing their paints,

may be made, and the results are very satisfactory.
_— ..t r-——

The Curremnt Supplement,

The Duesseldorf Exhibition which is just now at-
tracting such widespread attention in Germany is
again made the subject of an article in the current
SUuPPLEMENT. This time the Krupp exhibit of ordnance
is treated. Mr. John B. C. Kershaw describes a new
form of diaphragm cell for the electrolytic production
of alkalies and chlorides. Of technological interest
is a very exhaustive discussion of the rapid ageing and
fireproofing of wood. The oil-fired locomotives used
on the Great Eastern Railway of England are illus-
trated and described. In commemoration of the com-
pletion of the Sault Ste. Marie Canal, an article is.
published describing this greatest of all engineering
feats. Now that the Berlin-Zossen tests have been
temporarily abandoned, the critical review of the re-
sults obtained, by Robert Grimshaw, should be of
particular value. Mr. Grimshaw presents as concisely
as possible the conclusions to be drawn from the tests.
Archaologists will doubtless read with interest Mr.
Mills’ entertaining account of his excavations of the-
Adena Mound. The Selected Formule and Consular
Notes will be found in their accustomed places.

fourteen smaller guns. Torpedo Tubes: five.
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ODDITIES IN INVENTIONS.

CoMmBINATION CANE AND WmIip.—A walking-cane
which may be readily converted into a whip, or wice
versa, has been re-
cently invented by
Mary A. Allen, of
Fitzgerald, Ga. It
comprises an article
useful either in walk-
ing or driving, and
consists essentially
of a cylindrical -cas-
ing adapted to con-
tain a folded whip.
An end portion covers
the top of the casing,
to exclude all dirt and
dust and also to serve
as a handle for the
article when used as
a cane. The whip is
divided into two
hinged sections, which
are adapted to be
folded together for in-
sertion into the -cas-
ing, a small spring
catch engaging the
lash. When the whip
is extended for use,
the sections are made
rigid at the joint by
a sliding sleeve, which
is moved over the
hinge, telescoping and
securely holding the
same. The butt of
the whip is threaded
to fit either of the
two internally-thread-
ed portions at each
end of the casing. A
small lug projecting
from the buttend of the whip serves as a ferrule when
the article is used as a cane.

A Forpin¢ Hanp-RAkeE.—It can hardly be denied
that the ordinary rake takes up an inconvenient

CANE AND WHIP COMBINED.

AN ADJUSTABLE AND FOLDABLE RAKE,

amount of room in a barn. A Kentuckian has sought
to overcome this inconvenience in a most ingenious
way. He mounts the teeth of his rake on links pivoted
together after the manner of lazytongs, and connects

AN EGG-COLLECTING NEST.

Scientific American

the lazytongs thus formed with a collar sliding on
the handle of the rake. By shifting this collar aleng
the handle it is possible to adjust the width of the
rake, and to bring the tines so close together that
little or no room will be taken up when the rake is
not in use.

A MECHANICAL TUMBLER-CLEANER.—AnN apparatus for
cleaning tumblers which springs from the inventive
brain of a Western inventor, will probably be of in-
terest to the hotel and restaurant keeper. Brush-bear-
ing spiral spindles are provided with piston-heads ar-
ranged to reciprocate in a cylinder. A coiled spring, con-

tained within each cylinder, abuts against each head.
The cylinders and spiral spindles are contained in a
‘When the devices are not in use the
The tumbler to be

tank of water.
brushes protrude from the water.

A NEW WAY OF CLEANING TUMBLERS.

cleaned is placed over the brush. By pressing on the
brush the spindle is forced down, and is rotated by
reason of its spiral formation. When the pressure is
removed the coiled spring will lift the brush out of
the water.

WHISTLING AND RINGING Tor.—A new form of top
which both whistles and rings is the invention of a res-
ident of Waltham. The body of the top is formed with a
central chamber. The side of the top has a single trans-
verse opening com-
municating with
the lower portion
of the central cham-
ber. In the upper
end of the chamber
a sound-producing
device 1is contain-
ed, which is a com-
bined whistle and
rattle. The sound-
producing device
comprises two per-
forated disks,
forming an air-
chamber between
them. As the top
spins the air is
sucked through the
perforations in the
disk into the cen-
tral chamber and
out through the transverse opening, thus producing a
whistling-tone. During the rotation of the top a
metallic ball or hammer strikes the disks and pro-
duces a ringing noise in addition to the whistlirg
sound.

AN E6c-CoLLECTING NEST.—The nest illustrated is in-
tended automatically to col-
lect eggs which have been
laid, in order to prevent a hen
from eating them. The nest
is divided into three compart-
ments—a central storage
chamber and two egg-laying
compartments at the side of
the storage chamber. The
egg-laying compartments are
inclined, and communicate
with the central storage
chamber by means of open-
ings closed by flaps. An egg
which has been laid will roll
down the incline, push aside
the flap, and drop into the
cushioned storage compart-
ment, from which it may be
removed by means of a
drawer. The usual nest-eggs
are provided, fastened in
place, however, so that they
cannot follow the course of
the eggs that have been
laid.

/}'2}. ﬂ./’“
A WHISTLING AND RINGING
TOP.
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A NEW SAW-CLAMP,

A simple form of saw-clamp which can be carried
about readily and used almost anywhere, is an inven-
tion for which August J. Jaeger, of Phillips, Wis., re-
cently received a patent.

The frame of the device is shaped like the letter S.
At each end of this S eyes are formed for the recep-
tion of screws. It will be observed from our illustra-
tion that the screws move at right angles to each
other. The one serves to operate a movable plate,
straddling a slideway, in order to force the plate to-
ward a fixed, flat face. The other screw serves to
move a flat plate against a table, in order to clamp the
entire device.

In sharpening a saw two clamps are used, as shown
in our engraving. Between flat boards shaped to

THE JAEGER SAW-CLAMP.

conform with the saw, the blade is placed. The clamps
are secured upon the table, and the boards contain-
ing the saw are placed between the jaws and the
plates mounted on the screws. The screws are all
tightened, so that the blade is very securely held in
place.

The simplicity of this device and the readiness with
which it can be set up for use are features which
deserve special mention.

—_ e rre———————
Prizes for Inventions,

Several prizes have recently been awarded in con-
nection with various contests organized by the So-
ciety for Encouraging National Industry in France
for important discoveries in many ramifications of
science. The prize of $400 for the invention of a
cement capable of agglomerating diamond dust for
mechanical purposes has been awarded, while $600
was given to the inventor of a steam superheater,
which is considered to be a great advance upon any
yet placed on the market. An offer of $400 for what
is described as an important progress in the mechan-
ical transmission of work is also made. A prize. of
$200 is offered for the practical utilization of any by-
product used in chemical processes which is now
wasted, and medals are now offered for the publica-
tion of papers useful to chemical industry and metal-
lurgy. Prizes are also offered for an apparatus suit-
able for domestic use, and capable of sterilizing drink-
ing water, and for an effective remedy for freeing the
vine tree from an insect parasite which does great
harm to it.

In 1898 an international competition for a paste for
matches not containing white sulphur was announced,
and a prize of 50,000 francs ($9,650) was offered by
the Belgian government to the inventor. The com-
mission appointed to judge results has now declared
that, after four years of careful experiment and
analysis, it has found that none of the products so
far submitted fill the required conditions, being de-
fective in inflammability, igniting on all surfaces, or,
in igniting, ejecting inflammable matter containing
some poisonous substance. The sum already expended
in the matter amounts to 8,178 francs ($1,578.35).
This covers cost of printing, correspondence with for-
eign countries, purchase of materials, analysis and
experiment. Some American inventor ought to apply
his mind to the problem.

O
-0

Utilization of Cocoanut Shells,

There is a chance for some ingenious inventor to
devise a means of utilizing cocoanut shells. We are
informed by a cocoanut dealer of New York city that
at the present time the fiber is stripped from the nut
and used in the making of matting, but that the shells
are used as fuel, simply because there is apparently
no industrial use for them. At this late day it would
seem almost a wanton waste to destroy anything at
all, much less cocoanut shells. The dealer in question
would be glad to place at any inventor’s disposal any
amount of cocoanut shells for the purpose of experi:
ment.
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Brief Notes Joncerning Patents.

President E. R. Green, of the Texas ‘Midland Rail-
road Company, has recently been granted a patent on
a system of wireless telegraphy. As soon as it is
possible to do so, his railroad will be equipped with
it.

It has been announced that the American Window
Glass Company intends to issue a new lot of common
stock for the purpose of obtaining exclusive American
rights to a window glass blowing machine. It is
said that the machine dispenses with the services
of skilled flatteners. The cost of production will be
reduced by 50 per cent. Whether any reliance is to
be placed upon the report that the owners of the
patent rights value their machine at $10,000,000 can-
not at present be determined. The sum certainly
seems princely.

There has been a decided boom in the cultivation
of rice in the past year or two and many great planta-
tions have been taken up and are being put in shape
for business through the South. A large factory for
the manufacture of the rice polishing machinery is
about to be started in Baltimore, Md. This company
has acquired a number of patents, mainly those of
Oliver R. Welch, of Baltimore, which makes use of
a system of wire mesh belts and screens, and which
is said to do the work of polishing the rice grains
better and cheaper than by the old process of using
belts of sheepskin, known as the “skin process.” Rice
in the hull is almost black, and when the outer skin
is removed the grain is dirty yellowish in appearance.
Rice is used almost over the entire world, and the
custom of polishing it is general except among the
Chinese, who eat it in the yellow stage.

A company has been organized in Chicago, with a
capital of $250,000, known as the Du Vall Under-
ground Railway, which will operate one of the big
amusement features of the Louisiana Purchase Expo-
sition at St. Louis. A platform capable of seating
150 persons will be erected, and the performance will
begin by the descent of this platform to a point about
50 feet below the surface, although the distance will
seem to be greater owing to certain optical illusions
which will be introduced on the way down. When
the platform comes to a rest a number of realistic
representations of different phases of underground
work will be shown, including divers at work, the
sewers of Paris, the Catacombs of Rome, and gold and
coal mines in operation. These different features wiil
be mounted on cars which will move around the spec-
tators, coming into view one after the other. These
cars will be 50 feet long, 40 feet in depth and 35
feet wide.

A system by which it is possible to keep in constant
telephonic communication with a moving train, was
recently tried as an experiment on the Louisville,
Henderson and St. Louis Railroad, and the trial was
said to have been eminently successful by those who
witnessed it. The invention is that of Dr. A. D.
Jones, of Louisville, and the wire is laid either at the
side of the rail or hung in the air, and the contact is
made through an ingenious apparatus which consti-
tutes the main feature of the doctor’s invention, and
for which a patent was recently granted by the United
States. In the test made a few weeks ago, the wire
was laid near the track on the ties for a distance of
over a mile, and as the train passed along at the rate
of ten miles an hour, a number of persons in the city
of Louisville were called up on the regular local tele-
phone system, and many of them refused to believe
that they were holding a conversation with a person
on a moving railroad train. It was said that the
words were heard as plainly as over the ordinary
wires, and there was no evidence whatever of the
motion of the train in the transmission of the mes-
sage.

Few persons have received patents for so wide a
range of subjects as Joseph Beresford Renshaw, who
died at Hartford, Conn., early in May. He was a born
inventor, and in whatever walk of life he was placed,
he immediately adapted himself to the surroundings
and soon made some important improvement in the
methods of doing the work. He was born in England,
and came to this country when quite a young man
and located in New York, where he made a number
of improvements in loom construction and the meth-
ods of working them. He then removed to Detroit,
where he connected himself with the Michigan Cen-
tral Railroad. Here his inventive faculties had full
play, and he was responsible for a number of inven-
tions relating to railroading. He finally became the
master mechanic at the shops in Michigan City, Ind.
He later moved to Cleveland, where he had been of-
fered a place with a firm making optical and scientific
instruments, and made several improvements in the
telescopes made by them. After this he devised a
process by which molten metal was cleansed of all
foreign matter by means of centrifugal force, and
another for improving the quality of low-grade iron.
All of these inventions were of great practical value.
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Legal Notes.

A Loxc DELAYED PATENT CAUSE.—The report of the
Special Master in Chancery in the suit of John E.
Dubois against the mayor, aldermen and commonalty
of the city of New York, has been filed in the office
of the clerk of the United States Circuit Court. This
is the last step in a case which has been before the
courts for the last eighteen years. John Dubois was
the inventor of a caisson which, it is alleged, Roeb-
ling made use of in building the Brooklyn Bridge.
The patent expired in 1884. A suit was soon after
commenced against the city of New York for dam-
ages. Dubois began action against other municipal
corporations, his cases being classified among lawyers
under the general title of “Dubois vs. the Cities.”

The case of Jarndyce vs. Jarndyce, of which Dickens
has written picturesquely, is no more involved than
that of Dubois vs. the city of New York, or more
characteristic of the law’s delay. In December, 1884,
the demurrers to the complaint filed by the corporation
counsel were overruled. Then began the taking of testi-
mony. Three years were then consumed by the com-
plainant alone. Meanwhile J. Dubois died, leaving
his entire estate, which consisted partly of these causes
of action, to his nephew, J. E. Dubois. In 1888 the
State passed a statute empowering the cities of Brook-
lyn and New York, and Dubois, the legatee, each to
select a referee. For five years the referees sat. In
1893 they at last handed in a report adverse to Du-
bois. Then the referees started an independent ac-
tion in the Pennsylvania federal courts for the purpose
of recovering the large sums due to them for services.
In 1897 the Pennsylvania federal courts decided the
statutory reference illegal and unauthorized, and the
referees’ report therefore void. As a result, ten years’
legal labor went for nothing, and the case had to be
retried. For a year the cause was allowed to slumber
peacefully. Then new associate counsel was engaged.
When two years had elapsed, dissensions sprang up
among complainant’s lawyers, with the result that
the courts were called upon to decide what fees were
to be received by the associate counsel. The Master’s
report which has now been handed in is simply de-
voted to this question of fees, and does not in any
way affect the patent litigation itself. Yet its scope
is prodigious, for no less than 700 typewritten pages
are needed to state what each counsel shall receive.
When the patent cause itself will be decided no one
can foretell.

INFRINGEMENT BY OFFICERS OF THE UNITED STATES.—
An intéresting question came up in the case of the
International Postal Supply Company of New York vs.
Bruce (114 Fed. Rep. 509) as to what is the legal
status of an infringement by United States officials.
Complainant’s bill alleged infringement of certain
patents for improvements in machines designed for
use in the post offices of the United States, in can-
celling stamps and postmarking mail matter. One of
the defendants, who is a postmaster, was using in his
office two infringing machines under leases from his
co-defendants, which leases were about to expire and
were to be renewed by defendants. The complainant
had tendered to the individual postmaster, for use in
his office on the same terms, tweo. machines made
under the patent, which tender was refused. When the
case came up, the postmaster, who is the only de-
fendant residing within the district, alone appeared,
and filed a plea alleging that he never personally used
or caused to be used the alleged infringing machines,
but that they were constructed for, and placed in his
office by the Post Office Department, where they were
used by his subordinates, under orders, solely in the
service and for the benefit of the United States. The
rental of these machines was paid by order of the
department from the government funds. The de-
fendant never had control over the leasing of these
machines nor the renewal of the leases. In view of
these facts, the court held that although on principle
it had no jurisdiction, and that complainant was en-
titled to the remedy invoked, the question of jurisdic-
tion was so far in doubt, in view of the decision of the
Supreme Court in Belknap vs. Schild, that the plea
should be sustained.

ImiTaTION OF TRADE-MARK.—The West Indies Trad-
ing Company adopted “El Falco” as a trade-mark
designation and brand of cigars manufactured by it in
Porto Rico. This was claimed by another manufac-
turer as an infringement of his trade-mark “El Fal-
con” an arbitrary or fanciful designation adopted by
him twenty years ago, and he began proceedings to
restrain its use, bringing out an interesting point.
The defense set up that Falco was the name of its
manager and they had named their brand after him
with his permission. As a matter of fact the man-
ager went by another name. The court said ihat
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while it is true that the law will protect the right of
a man to use his name in his own business, even if by
so doing he may injure another of the same name, in
such cases it must appear that the name was honestly
used, and the court will permit no artifice or deceit
calculated to mislead the public.

DEvicE Not CrLAIMED ABANDONED.—Where a patentee
has made his claim, he has thereby disclaimed and
abandoned to the public all other combinations and
improvements that are not mere invasions of the
device, combination, or improvement which he claims.
But one who claims and secures a patent for a new
machine or combination thereby necessarily claims and
secures a patent for every mechanical equivalent of
that machine or combination, because, in the light of
the patent law, every mechanical equivalent of a
device is the same thing as the device itself. Where
form is not the essence of the invention, machines or
combinations which are constructed upon the same
principle, which have the same mode of operation, and
which accomplish the same result by the same or by
equivalent mechanical means, are mechanical equiva-
lents within the meaning of the patent law, althcugh
they differ in form or in name.

LiaBILITY FOR RovaLTy.—The owner of patents
granted a license to manufacture and sell during the
term of the patent having the longest time to run,
under an agreement that a certain prescribed period
during the term the licensee should pay a royalty on
all articles sold by him, whether manufactured under
the patents or not, and reserving a right to sell on his
own account on certain contingencies, and providing
that the licensee might manufacture all such instru-
ments as it was licensed to sell. The New York Court
of Appeals held that such owner was not deprived of
the right to royalty because the licensee transferred
the license to a corporation, and ceased to do business,
as such corporation, while it continued the manu-
facture and sale, did so by the authority of the license,
rendering the licensee liable to the same extent that
he would have been if he had continued the business.

COoMBINATION OF OLp ELEMENTS.—A new combination
of old elements, whereby an old result is attained in
a more facile, economical and efficient way, may be
protected by a patent. Where the question of novelty
is fairly open for consideration under the law, the fact
that a patented device or combination has displaced
others which had previously been used to perform its
function, and had gone into immediate and general
use, is pregnant and persuasive evidence that it in-
volves invention. Where the advance toward the de-
sideratum is gradual, and several inventors form
different combinations which accomplish the desired
result with varying degrees of operative success, each
is entitled to his own combination, so long as it differs
from those of his competitors and does not include
theirs.

FURNITURE CASTERS.—The Berkey patent, No. 318,-
533, for a caster socket provided with an interior
spring made integral with one side of the socket and
from the same material, the purpose of which is to
press against the bulbous head of the caster shank,
and prevent it from dropping out when the furniture
is raised from the floor, was anticipated by the Kane
& Brown patent of 1866, which showed the same
spring, except that it was made of a separate piece of
metal, and mechanically attached to the socket, holds
the United States Circuit Court of Appeals for the
Sixth Circuit, basing its decision on the principle that
infringement cannot ordinarily be escaped by merely
cutting in two a device made in one piece, or by
making integral an article formerly made in two.

ConNTRACT TO PAy Rovarrties.—N. S. Keith, the in-
ventor of an improved armature for a dynamo electric
machine, having secured letters patent therefor, sold
the Electrical Engineering Company the right to make,
use and sell the invention in California, Colorado,
Nevada, Montana, Oregon, Alaska, Utah, Arizona and
Idaho. The electrical company agreed to pay royalties
on the sale “of all articles manufactured by it under
said letters patent.” This agreement, the Supreme
Court of California has just held, calls for the pay-
ment by the company of a royalty on the selling price
of the entire electric dynamo machine, with the arma-
ture attached, and not merely of the armature alone.

INJUNCTION  AGAINST INFRINGEMENT.—Where in-
fringement is clearly shown, so as to entitle com-
plainant to a preliminary injunction, and the in-
fringing article is manufactured abroad and imported
into this country, complainant has the right to the
issuance of the injunction, and to use or publish it
for legitimate purposes, notwithstanding the promise
of defendant not to purc¢hase or use any more of the
articles.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.
CORN-SHOCK LOADER FOR VEHICLES.
—WiLLiaAM A. TEA, deed., MARY J. TEA,
Admrx., Bellevue, Ohio. The invention is a
corn-shock loader of the type in which the
shocks of corn are raised bodily from the
ground and dumped into a wagon. A pair of
wheels are temporarily secured to a wagon;
and upon the wheels a rocking frame is pivot-
ally mounted. The frame can be rigidly con-
nected with the wheels so as to be rocked
by their rotation. Disconnection of the frame

and wheels can be automatically effected.

Engineering Improvements,

VALVE-MOTION. — GEORGE M. SCHWEND,
2516 Avenue D, Birmingham, Ala. The in-
vention consists in providing the cylinder-
heads of a steam-engine with co-acting exhaust-
valves which are alternately opened and closed
by the piston through the medium of con-
necting-rods. The exhaust-valves control the
exhaust-passages. A jacket or casing com-
municates with the exhaust-passages and
wholly or partially surrounds the steam-cyl-
inder. An exhaust opening leads to the outer
air or to a condenser. It follows from this
construction that the action of the valves is
more effective than usual.

Electrical Apparatus,

SHADE-SUPPORT.—ERNEST A. LIVET, 28
Bush Lane, Cannon Street, London, England.
"'he inventor has sought to provide means for
directly and detachably connecting to the bulb
ofs an electric incandescent lamp a useful or
ornamental article or one serving both an
ornamental or useful purpose, such as a shade,
transparency or reflector. The invention is
more particularly designed to enable a light
reflecting and diffusing shade or globe, con-
stituted by a spirally-coiled rod of glass, to
be secured to the lower portion of an electric
incandescent lamp-bulb in such manner that
the place of fastening is concealed and the
light of the lamp in no way obscured.

MEDICAL ELECTRODE.—GEORGE G. MAR-
sHALL, Wallingford, Vt. The invention is a
new and improved electrode especially de-
signed for the use of physicians in treating
diseases of the stomach. The electrode is of
simple and durable construction, but aims to
permit convenient cleaning, and shaped to be
readily swallowed by a patient.

Mechanical Devices.

VEGETABLE OR MEAT CUTTER.—FRED-
ERICK BARR, Manhattan, New York city. The
shell or body of this device is constructed in
upper and lower separable sections, so that
the interior mechanism can be laid bare at any
time whenever it is desired to clean the work-
ing parts. A clamp of novel construction is
employed, which holds the sections together in
a liquid-tight manner.

WRENCH.—ROBERT J.
ville, Col. The wrench is of the fixed-jaw
and sliding-jaw type. Novel details of con-
struction have been devised which adapt the
wrench for quick adjustment and permit its
parts to have a wide gripping range. The
device is particularly well adapted to grip
and turn pipes and bolt bodies in small spaces.

SAFETY SUSPENDING APPARATUS FOR
ELEVATORS. — ROBINSON HAINSWORTH, 2]
Victoria Street, Hull, England. Mr. Hains-
worth has invented an improved safety-catch
gear for mine and lift cages, skips, and the
. like, whereby to prevent the cage from fall-
ing in case of an accident. The safety-gear
is so designed that when the tension of the
rope ceases to retain the gear out of action
the safety catches will be caused to bind
against the guides with a grip so powerful
that any appreciable fall of the cage is pre-
vented, the cage being securely supported at
whatever height it may happen to be when
the breakage occurs.

WASHING-MACHINE.—GEN. ODON GUITAR,
Columbia, Mo. The invention is an improve-
ment in that class of washing-machines adapt-
ed both for laundries and domestic use. A
perforated rotary drum is adapted to rotate
within a ‘cylindvical casing, the clothes or
other fabrics being alternately immersed in
and raised out of suds-water at each rotation
of the drum.

REVERSING PULLEY MECHANISM. —
JoSEPH DARLING, Chicora, and CHARLEs C.
ELLENBERGER, JR., Peachville, Pa. The object
of the invention is to provide, in connection
with a shaft which may be operated continu-
ously in one direction, a pulley operated by
the movement of the shaft, and caused to
turn in the same direction as the shaft or
in a reverse direction. The mechanism for
effecting the reversal of the pulley may oper-
ate as a clutch to permit the engine to run
freely in starting.

CosSEBOOM, Lead-

Metallurgical Apparatus.

ORE-BREAKER.—ALBERT C. CALKINS, Los
Angeles, Cal. This invention is a simple ore-
breaker and crusher arranged to be turned by
hand, and especially applicable to the uses
of assayers. The device is of the type in
which a stationary and vibratory jatw. are ar-
ranged in angular relation to each other, so
as to form a tapering throat between, the vi-
bratory jaw being oscillated by a pair of

toggle arms connected by a pitman with a
rotating crankshaft. The present invention
comprehends means for conveniently and quick-
ly cleaning the machine, for adjusting it to
the graduation of the product, and for taking
up the wear.

‘Technological Advances,

GLASS-FINISHING MACHINE.—LANCING
T. ZiMMERLY and HENRY KNIERIEM, 195 Me-
chanic Street, Cumberland, Md. The inven-
tion is an improvement in finishing the edges
of such articles as tumblers, stem-glasses,
and other ware which, when pressed or blown
are rough and uneven. One of the essential
features of the invention is the provision
of a glory-hole by means of a retort-vaporizer,
whose tube is extended along and constitutes
one side of the glory-hole and receives the
full heat of the retort. The tube is curved
on the arc traveled by the tumblers, so that
it will be heated from end to end in such man-
ner as to secure the desired vaporization of
the fuel.

PAINT-OIL AND PROCESS OF MAKING
THE SAME.—JoHN F. KRrEBS, Colorado Springs,
Col. Marine oil, acetic acid, white copperas,
and litharge are mixed together. Manganese
dioxid is dissolved in benzin by the aid
of heat. The solution thus formed, together
with sugar of lead, is added to the ingredi-
ents first mentioned. The entire mixture is
stirred and allowed to stand, whereupon lin-
seed oil, turpentine and chlorid of lime are
added.

TEMPERING-BATH.—JAMES BE. LAWRENCE,
West Shefford, Quebec, Canada. The object of
the invention is to provide a new and im-
proved bath for hardening steel or other metal-
lic articles, especially such as dies, tools and
the like. Superimposed liquids are used, one
of which is capable of buoyantly supporting
the article to be hardened. By employing
a bath composed of two liquids, one of which
is of greater specific gravity than the article
to be hardened, the article is rendered self-
adjusting as to its position, relatively to the
hardening liquids employed.

APPARATUS FOR CALCINING PLASTER.
—AMBROSE LAWRENCE, Acme, Tex. Provision
is made for keeping clean the inner ssu:face
of a revoluble drum, for ventilating the drum
during the calcining operation by carrying off
the vapor arising from the plaster, and for
easily removing the material after completion
of the cooking operation. The several parts
of the apparatus are arranged to secure
strength and stability to the shell of the re-
voluble drum. The material to be cooked can
be easily introduced into the drum, and the
vapor-ventilating devices are also adapted to
serve as the means through which the cooked
rmaterials can be discharged from the drum.

MEANS FOR SETTING MOSAICS.—FELIx
ALCAN, Manhattan, New York city. The ob-

setting mosaics in cement Mr. Alcan seeks to
overcome by providing means which pemnpit
the workman readily to detect a wrongly placed
piece of mosaic when setting the pattern in
the bed, so that the mistake can be corrected
before the cement has set, and also to facilitate
the stripping of the backing around the set
mosaic, thereby effecting a considerable saving
of time and labor.

Rallway Appliances.

CAR-WHEEL.—MapisoN T. Davis, Jg.,
Charleston, W. Va. The invention is an im-
provement in car-wheels, and particularly in
wheels designed for use in mines, and relates
especially to the means for lubricating the
wheels. Combined with a hub having a cham-
ber for the lubricant and provided at its inner
end with an inwardly projecting flange notched
in its inner edge, is a lubricating bushing hav-
ing at its inner end a head abutting the
flange and provided adjacent to the head with
perforations which register at their outer ends
with the notches in the flange of the hub and
discharge at their inner ends adjacent to the
inner end of the bushing.

EMERGENCY-GEAR FOR LOCOMOTIVES.
—WiLLiaAMm W. MURCH, Brooklyn, New York
city. The invention relates to block systems
for railways. A new and improved emergency
gear is provided for preventing collisions by
automatically shutting off steam and apply-
ing the brakes to bring the train to a stand-
still, without any action on the part of the
engineer in case a danger-signal has been
disregarded.

RETAINING-VALVE.—WALTER V. TURNER
and FRANKLIN C. FARQUHARSON, Raton, New
Mexico. These inventors have devised an im-
proved Westinghouse brake retaining-valve
connected with the auxiliary reservoir and the
exhaust of the triple. valve. The retaining-
valve is so completely under the control of
the engineer that he can at all times know
whether the retainers are all on or off. The
srrangement is such that the brakes are uni-
formly applied on all the cars of the train.
Sliding of the wheels is largely prevented.

The engineer cannot apply more than .the
maximtum pressure to which the relief-va'ves
are set.

Musical Imstruments,
DRUM-STAND.—ALBERT B. HELLENKAMP,
Cleveland, Ohio. This simple device supports
a drum at any desired height from the ground.

jections which attend the usual method of!:

The parts of the stand can be readily ad-
justed so as to give the drum any desired in-
clingtion, the legs are contractible.

HARP.—KARL WEIGEL, Hanover, Germany.
The harp is provided with a support for the
hand of the player to obtain certainty of
action for the fingers. A support is provided
for the base of the harp and so arranged
that the strings will be disposed of obliquely
to the hand of the player, thus greatly facili-
tating the manipulation.

Miscellaneous Inventions.

PENDANT SOAP-HOLDER. — RoOBERT H.
NEAMANN, Manhattan, New York city. A
longitudinal member provided with an anchor
for holding a free bar of soap and composed
of a number of separate cords each capable
of use independently of the other, is the essen-
tial feature of this device. In washing the
hands the bar of soap is drawn down. In
order to clean the dirt from under the nails
the ends of the fingers are scraped upon the
cord.

CURETTE.—CHARLES W. SPAULDING, Car-
roll, Iowa. The curette comprises a handle,
a member of spring metal secured by one of
its ends thereto and terminating at its other
end in an endless loop for the purpose of
avoiding free ends. A portion of the loop is
spirally wound into a general olive shape and
is provided with a scraping edge.

'FOLDING TABLE.—EDwARD P. VAN ALs-
TYNE, JR., Kinderhook, N. Y. The invention
provides a folding table especially adapted to
rest upon trunks, chairs, and like supports,
for convenience in. writing, reading, studying,
displaying samples and the like. The table
is light, simple, effective, and adjustable to
various sizes of supports.

PUNCHING-BAG PLATFORM. — SAMUEL
TREINIS, Manhattan, New York city. The
punching-bag platform is rigid and strong,
when supported from a wall or the like, and
so arranged that it can be readily adjusted to
take up possible wear in the joints or connec-
tions. The device is adapted to fold compact-
ly for storage or transportaticn.

GAME APPARATUS.—JOoHN 8. AKERMAN,
San Diego, Cal. This game apparatus is more
especially designed for use as parlor clock-golf,
and is arranged to afford amusement to play-
ers. Considerable skill is required to play the
game successfully.

GAS-BURNER. — GEORGE LuUND, Victoria,
British Columbia, Canada. This gas-burner is
designed for use in boilers to heat water and
generate steam, but is also adapted for heating
various other devices and articles, the arrange-
ment being such that the gas is utilized to
the fullest advantage and very economically.

BLANK-CARTRIDGE HOLDER.—MILTON
J. SHIMER, Freemansburg, Pa. The holder
may constitute a portion of a cane, pistol,
cannon or other support, being adapted to re-
tain a blank-cartridge in position to be ex-
ploded by contact with any suitable, nearby
object.

GARMENT FASTENER AND SUPPORTER.
—WINFIELD L. DiNSMoOOR, Portland, Ore.
This improved fastener, besides supporting and
fastening together the waist and skirt of a
dress, will hold the detached waist of a dress,
such as a shirt-waist, smoothly down in the
back, and permit the easy removal of an outer
garment without releasing the underwear.
Hooks and eyes are dispensed with.

BALLOT-BOX.—HENRY DROUTLEDGE, Auck-
land, New Zealand. The invention relates to
improvements in ballot-boxes wherein a re-
voluble drum is employed to contain suitable
objects, such as marbles and the like. One
object which the inventor has in view is the
prcvision of a simple, compact structure, ar-
ranged to permit voting to be accomplished
without any possibility of tampering with the
contents of the drum or box.

EYEGLASSES. -— JoHN CARTER, Malden,
Mass. The invention relates to a means for
fastening the spring and guard to the stud of
eyeglasses, and particularly to a device to
prevent the accidental loosening of the screw
which is employed to effect the connection.

NON-REFILLABLE BOTTLE.—SAMUEL D.
BLOCKER, Columbus, Ohio. In the bottle-neck
is a holder and a tube having a closed upper
end and an opening intermediate its ends.
‘The tube is adjustably fitted in the holder
and the holder is capable of closing the open-
ing. Within the tube is a spring-actuated
valve. A weight is arranged beneath the valve
and capable of entering the tube to open the
valve.

ROLLER-BEARING.—JoHN D. TwiGGSs, JR.,
Manhattan, New York city. The invention re-
lates to axle journals and bearings for roll-
ing stock, and other devices and machines.
The bearing is arranged to reduce the friction
of the parts to a minimum, to hold the rollers
in position when opening the bearing -for ex-
amination or repairs, to insure a proper lubri-
cation of the parts at all times, and to render
the bearing dust-proof.

Designs.

COFFEE OR TEA POT.—HENRY NUTRIZIO,
Manhattan, New York city. 'The pot is of
cylindrical shape and has an ornamental en-
larged base. From the base to a point near
the upper end of the body the body is straight;
and from this upper point the body 1s gradu-
ally, outwardly and upwardly inclined, forming

© 1902 SCIENTIFIC AMERICAN, INC.

a beveled upper section, which is defined from
the main and unformly straight intermediate
section of the body by a beaded panel. The
cover is of ogee pattern; the spout is of
polygonal type; and the handle is of bar
formation.

NoTe.—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.

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.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 3090.—For manufacturers of clay
smoking pipes.

AUTOS.—Duryea Power Co., Reading, Pa.

Inguiry No. 3091.—For manufacturers of exten-
sion bit holders.

For hoisting engines. J. S. Mundy, Newark, N. J.

Inquirﬁr No. 3092.—For manufacturers of rubber
flexible sha!ting.

“TU. 8.7 Metal Polish. Indianapolis. Samples free.

Inquiry Neo. 3093.—For machines for
typewriter ribbons.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

making

Inquiry No. 3094.—For manufacturers of electric
and gasoline motors for automobiles.

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

Inguiry No. 3095.—For manufacturers of a ma-
chine for weaving straw for bottle wrappers.

Die work, experimental work and novelties manufac
tured. American Hardware Mfg. Co.,Ottcwa, 111,

Inquiry No. 3096.—For msachinery for cutting
and printing paper caps for milk bottles.

‘We design and build special and automatic machinery
for all purposes. The Amstutz-Ogsborn Company, Cleve-
land, Ohio.

Inquiry No, 309%7.—For machinery and supplies
for a canning factory.

Machine Work of every description. Jobbing and re-
pairing. The Garvin Machine Co., 149 Varick, cor.
Spring Sts., N. Y.

Inquiry No. 3098.—For a machine for fastening
paper bags with wire.

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

Inquiry No. 3099.—or manutacturers of small
metal boxes.

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

Inguiry No. 3100.—For an invalids’ tricycle for
outdoor service.

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

Inquiry No. 3101.—For manufacturers of ma-
chines for making locust pins used in shipbuilding.

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 Neo. 3102.—For manufacturers of Wood’s
patent cash drawer.

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. 3103.—For manufacturers of vacuum
pans.

I offer for sale or lease my plant, with building,

machinery and stock. For further particulars address
John M. Mayer, Sr..
Rondout, N. Y.

Inquiry No. 3104 .—For a calculating machine for
counting metallic buttons.

W ANTED.—An established steam specialties com-
pany desires to purchase some patented specialties of
merit. Write, giving full particulars, to Specialties,
Box 773, New York.

Inquiry No. 3103.—For a machine for sinking
large letters into soft metal.

I am ready to receive orders for all kinds of loco-
mobiles and automobiles at prices to suit the times.
Address John M. Mayer, Sr.,

Rondout, N. Y.
No. 3106.—For manufacturers of a ma-
anging wall paper.

WANTED.—A bright, active young man as assistant
superintendent for a large machine shop, to take charge
of all tools. Mustbea hustler and familiar with modern
practice as to cutting speeds, etc. State salary and ex-
perience. FI. F. W. Box 773, New York.

Inquiry No. 310%7.—For manufacturers of engines
and boilers for power and heating purposes.

FOREMAN BOILER MAKER WANTED. — First class
man wanted for a modern shop building marine and
stationary boilers, and doing boiler and iron ship re-
pairs.  Applicants will please state age, experience,
nationaiity, and give names of previous employers.
This is a good position for a good man. Address P. O.
Box, 2685. Boston.

Inquiry No. 3108.—For lead casings four or five
inches in height and two and one-balf inches in dia-
meter.

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

Tnquiry No. 3109.—For manufacturers of collaps-
ible lead tubes.

Inquiry No. 3110.—For a machine for separating
fiber from the pulp.

Ingquiry No. 3111.—For manufacturers of talcam
powder boxes.

Inquiry No. 3112.—For makers of spring motor
ceiling fans.

Inquiry No. ®113.—For manufacturers of scrub-
bing, blacking and clothes brushes.

Inquiry No. 3114.—For castings for small motors
and dynamos.

Inqnir{
chine for
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INDEX OF INVENTION

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

August 26, 1902,

AND EACH BEARING THAT DATE.‘\Dy(, and making same,
Harpe

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

Fischer &

Door, right and left opening,
Kiefer

111 St “oot ana
wer
ar Scx‘ew Cutting

Door, sliding, Proctor & Carpenter 707,637
Draft equalizer, T. W. Banta... . 707,539 mm Antomam:
Draft equalizer, A. AnAeISOLe............ 707,893 toma Laihes
Draft regulating device, automatic, A. 707.789 7 Feed
McAtee
| Drier, D. W. Elliot L. 707,765 FOR FINE, ACCURATE WORK
| Drill shaper, Greenwalt 6iz Dawson. ;8;,333 Send for Catalogue B.
Drum, heating, W. Vogel.................
| Dumping apparatus, log or freight, T. ’ SENggg FALLS MFG. CO.
Alexander .........oeeeee.en. 707,951 . Water Street,
Duplicator, Ferris & Kenworthy.. 707,571 Seneca Falls, N.Y., U. S. A

blue,

a
707,833
707,813

{MACHINE SHOP QUTFITS,

 TOOLS:SUPPLIES

Dye and making same,
F. Ach

Dynamo brush mechanism, W. L. Bliss.... 707,754
| Eaves trough hanger, H. PODe- e ennernnnnn 707,941 CATALOCUE ngfzat,‘uzmr&'
Edging device, J. Rostochil........ ..., 707,641 SEBASTIAN LATHE C° Civeiwwario
Egg beater, W G. Browne. (Reissue)a.l. 12,026
Elastic materlal which cannot be readily
punctured, manufacture of sheets of THE MlETz & WEISS KEROSENE
flexible, V. E. Belledin............... 707,752 = Sizes from
Electric battery, E. A, G. Street........... 707,731 1 to 60 H. P. nd GASNENGINE
Electric_discharges, rotary appamtus for the Send fo,. ;’;ffeﬂrs tl}Tal-:J;:A§1Ee ELX::E:;?:‘
predipluction of difwsca, M, Otto,;.,: 0TI Cligie, S "l N S
2y ) - < eryor flame use erfect regula-
FOUIE  +vvvenenennnnannnss . 707,776 tion. Belted or direct] C;up]i, o
| Electric switch or cut out, J. A. He . 707,843 dynano for electric lighting, charg-

Abrading mechanism, J. M. Nash......... 707,621
Air or other gases and cooling by means !

thereof, liquefying, J. K. Place........ 707,633
Air or other liquid gases, vessel for holding |

and shipping liquid, J. F. Place...... 707,634
Alkoy caffein and making same, F. Ach.... 707,812
Amalgamating metals, P. A. Knappe...... 707, 971 ‘
Amalgamator, E. J. Kiss............ . 7075
Amalgamator, P. A. Knappe.. . 707, 972‘
Anchoring post, H. F. Farwell.. . 707,6 i
Anesthetic apparatus, elastic, H. .. 707,623 !
Ash receptacle, J. & M. Kracker 707,849
Ash tray and advertising device, O. J. ill- ‘

110 Y 707,664 |
Axle vehicle, Hestand & Matthews. 707,845
Bag filling machine, A. M. Bates. 707,544 |
Baling press, J. P. Shaw......... 707,802
Baling press, Goodwyn & Stovall. ... 707,917
Baling press, hay, E. S. Mead............ 707,709
Balls, manufacture of playing, E. Kemp- i

shall ... 707,595
Bank, savings, C. B. Stillwell............. 707,875
Basket webs, machine for making, P.

Lindt ... e 707,605
Bearing, antifrictional, Seagrave & lliott.. 707,650
Bearing, shaft or axle, J. C. Blevney. . 707,650
Bed, couch, F. M. Tinkham 707,807
B«-nv box, C. B. Proctor.... 707,866
BlC}Cll‘ driving mechamsm,

N i i e e, 707,872
Bicycle saddles, antifriction cover for, W.

. Hughes..oooviiii it iiiiiiiennns 707,592
Billing machine, B. W. Perkins........... 707,630
Boiler combustion apparatus, steam, J.

2 = 707 911
Boiler furnace, steam, Patterson &

Burke 707,865
Boiler water gage, steam, D. W. Rockwell. 707 943
Book suppmt or copy holder, G. W. Saw-

yer

.................................. 707,979
Bottle cap, F. Recht.........ccvvvuinnnnnn 707,978
Bottle. cork ‘wiring machine, C. J. Warren. 707,739
Bottle corking . machine, C. J. Warren . 707,993
Bottle filling machine, C. J. Warren 707,994
Bottle, non refillable, E. Burns........... . 707,759
Botle washing machine, C. J. Warren.... 707,740
Bottling machine, C. E. Warren.......... 07,737
Bowling alley pin, E.  C. Phillips........ cee 707 632
Box: See collapsible box. |
Brake beam, C. Vanderbilt................ 707,658
Brake handle, H. W. Gibbs............... 707,692 -
Brick and tile for walls etc., combined, D.
Anderson............... e 707,815
Bricks, treatment of refractory, S. Zuck-
schwerdt ......c..iiiiiiiiiiinnnnnrenns 707,670
Brush and comb, combination, C. E. Flem-
MINE cieiiiiiiiii ittt iieinsnnsaannnns
Cable rope equalizer, W. H. Beebe
Calculator, E. W. Sibley.........

Can dlppmg machine,
Can opener, M. E. Duncan
Candy coating device, P. Panoulias

Canteen, G. M. Spencer............. . s
Car, ballast spreading, W. R. Scott...... 707,649
Car coupling, automatic, A. A. Rosengren. 707,724
Car friction draw gear and buffing appara-

tus, railway, S. P. Bush.........v0ut 707,820
Car heating system, E. H. Gold.......... 07,964 |
Car underframe, railway, H. R. Keithley.. 707,702
Carbureter, W. F. Betzel.........ccvivuens 707,897 |
Carbureter, T. H. J. Leckband...... 707,973
Carpet securer, stair, W. Kernochan. . 707,848
Carriage, folding baby, A. G. Green....... 707,772
Carriage top and curtain, W. B. Glessner.. 707,915
Carrying device, J. Moeller............ 07,610
Cart and insect catcher, combi

B. Gooing .........iiiiiiiiiinnn. . 707,965
Cartridge shell base, A. T. Duncan........ 707,681 |
Cash registers. Locking device for !

operating cranks of, C. Laurick........ 707,603
(atheter, embalming, W W. Harris...... 707,775
Ceiling structure composed of beton and

iron,

F. Hennebique.................. 707,924
Chain making machine, L. Wirtz.. .

Chauneling machine, A. B. Fowler.
Charging switch, M. R. Hutchison.. ..
Check book keeper, T. Albee.........cc.....

Checks, etc., means for certifying, J.
Alexander ...l iiiieiiiiiiiiiiieaes
Cheese, manufacture of, F. A. Hurd

Chocolate coating or dlppmg machine, G. J
Hicks ... T07,TTT

Cigar bunch

Cranston 707,536
Cigar bunching machine, Weierbach & Dick-

£ 3 07,742
(Cigar bunching machine, J. R. Williams.... 707,748
(igarette - machine, G. Ferrari............. 07,766
Cigarette machine automatic stop mechan-

ism, Ferrari..........cooiiiiiinnnsn. 707,768
Cigarette machine. tobacco measuring mech-

anism, G. Ferrari..............c.ovu. 707,767
Circuit breaker, F. Benzinger......... 707,952
Circuit closing device, “A. ‘B. Chance. 707,761
Clamp, W. T. De WOrth. e eenennnns 707,680
Clamp, J. A. Smith......... 707,803
Clasp or buckle, J. Sulzbacher.............. 707,877
Cleaner. See gun cleaner.

Cloth steaming machine, A. T. Sarfert... 707,725
Clothes hanger, A. W. Van Demark... .. 707,880
Clothes hook, A. H. Cobb............. .. 707,824
Clothes line holder, A. H. Jones. . .. 707,847
Clothes wringer, F. H. Perkins. 707,974
Clutch, F. W. Jones.......... 707,593
Clutch mechanism, G. Ferrari....... 707,769
Clutch, variable speed, W. A. Wood...... 707,8
Coal breakmg machine, Le de Bertier de

SaAUVIgNY ittt ittt i i 707,945
Coatings, machine for applying, J. B. -

KEOWIN  tiniiiinienrenrenreacacannnnan 707,620
Coffee pot, H. Nutrizio.................... 707,937
Coin controlled machine, Hall & Stauffer... 707,773
Coke drawer, D. Ferguson...........ce... 07,
Coke oven, W. Gates.....

Collapsible box, O. Feil.
Collar for horses or the like,
Collars, drying, R. Cluett.
Comb, A. B. Durgin..
Comb, W. Kronheim.....cooveeveeuienannns
Composition of matter, J. Murphy. ..
Conveyer, endless, W. L. McCabe..........
Conveyers, driving mechanism for portable
electric, W. L. McCabe........ovvuunn 707,614
Conveying apparatus, J. W. .Foreman. .
Cooler, C. F. Conover..............
Copy holder, J. C. Whitescarver
Copying cloth and frame, letter press,
Biersach ...........ciiiiiiiiininnnnnn.
Corset cover, W. Golding........
Cotton compress, J. L. Denton
Couch and folding bed, combined, D.

OWeDl  .ovvirennnnnnnnnns 707,628
Coupling, Carter & Hau 707,674
Coupling, F. A. Wareham.. 707,991
Crate, folding, Greer & Gore....... 707,919
Crate, shipping, E. E. Williams...... 707,665
Crwpper, G. Schneider........... . 707,8
Cuff holder, S. MeCay......ocvvvivieennnnn. 707,615
Curtains, device for holding spring ac-

tuated, J. H. Milans................. 707,699
Cut out, automatic, G. E. Andrews........ 707,894
Cutter: See gear tooth cutter,

Dental form for holding teeth, R. J. Wen-

Ker i e e e 07,810
Depilating compound, H. S. Blinn..707,953, 707,955
Depilating process, H. S. Blinn............ 707,954
Depositor, double stroke, D. M. Holmes.... 707,590
Detachable handle for caskets, boxes, etc.,

C. Young ..........cciiiiannn . 707,669
Door fastener, A. E. Me . 707,858
Door hanger, W. Louden.. . 707,853
Door plate, C. D. Brooke...... ceceesesees 707,546

Y.
Electrode, storage battery, H. Woodward.
Electrolytic cell, A. Sommer..............
Electromagnetic switch,,

. 707,666
707,804
707,763

g storage batteries, pumping and
all power purposes.
ETZ,

198-138 Morr Sr., New Yorxk.

J. L. Creveling..

' Electromotive force, means for generatmg ADOPTED BY
counter, H. DOW..ovviiniiinnnnnnn 707,835 U. 8. GOVERNMENT.
Electrotherapeutic battery, T. J. Dunn.... 707,562 Highest Award, direct coupled
Elevator, E. Gill. e e ettt i iiinennn 707,839 beuerﬂtor Set, Paris Exposition,1900.
Ellipsograph, D. L. Gregory. . 707,580 Gold Medal, Pan-American Ex-

position, 1901,

Engine, W. G. Cowan, et al o 707,828 Gold Medal, Charleston, S, C., Exposition, 1902.
Engine, T. Conlin........covvuiiiuieninnnnan 707,904
Engine lubricating apparatus, E. T. Mec- “ ,,

TCAIZ  wvevevernenenenesnonneneneneseenns 707,794
. Engine stop motion, steam, 0. Williams.... 707,888
Engines, fuel or other reservoir for inter-

nal combustion, C. O. Hedstrom...... 707,922 GASOLINE ;
Engines, watlgr coolilng and circulating ap- ENGINES b

paratus for explosion, E. Estcourt.... 707,570 le for
Envelop, J. E. Fitzgerald................ 707,963 - AL
Evener, four horse, J. W. Sayre....... ... 707,946 1 d ECONOMY
Expansible stopper, R. L. S. Doggett..... 707,764 "I';, ite for Prices.
Eyeglass guard, J. F. Coombs .. 707,827 rite jor
Eyeglass nose piece, C. F. Wall ... 707,883 0|dS MOtDr Works,
Eyelet setting machine, F. A. Rumney.. Jeff. Avl\%i'h

707,643, 707,644 Demm - - Mie

Fabric: See woven fabric. " KR
Fan, electric, Hawkins & Flnt........... 707,842 ! A BOON IN BRAKE BLOCKS,
Fastening device, F. A. Fairbrother, Jr.. . 707,682 The acknowledged leader in its lme is

Fastening device, P. Kleber 707,785 | Potter’s Spring Brake Block for eﬂi-

ciency, durability, eco nmy, stren
Fauc(gt andA?igtm?lsx.‘%t.w graduate measurmg, 707,532 serviceability. Inusebybwldersof ite hlgh-
Feed wafer heater, G """" 707’575 est grade carriages and wagons. Morgnn
Fence post, metal, C. C Hag' man X 70 : 86 Potter, Fishkill-on-Hudson, N. Y., U. 5. A.
Fencing, woven wire, A. W. Wellman..... 707,743
Filter, F. Bommarius............... . 707,899 SEND 108 FOR 126 PAG!
Filtering apparatus, C. Baechler..... 707,637 *w s §
Firearm safety attachment, J. F. Herndon. 707,925 RT ﬁL
Fire escape, S. B. Parker................. 707,715
Fire truck and ladder, H. W. Lloyd...... 707,704
Fish, ete., reducing or rendering, E. R. Ed-
SOIL 4 e vevenasnsnseanesnasonanarnsnenns 707,566
Flanging machine, J. H. Vanderslice . 707,881
Flow reducing device, J. W. Nethery....... 707,712
Fluid pressure regulator, Seyer & Pratt.... 707,651
Folding chair, portahle,'g. J. Harrison. ... 707,841 Removed to 182 Milk Street.
‘oot or head supporter, D. E. Morgan 707,860 o N N N
Foot warmer, vehicle, Dunham & Fox 707:908 Search Lights, Electric Gas Lighters.
Forcing frame or like sash or windov . “Pluts')’l tlhe -
Knochenhauer ............... . 707,932 exP aig ?ir het,-
Foundry pattern clamp, E. .. . 707,596 For all guss
Fuel,t ajpparatus for combustion of, where candles,
sted oo e 707,627 tc., are " ‘
Fuel compound, J. H. Ricker . 7072722 }ﬁ‘ggz;g’us = Electric mearcmugule
Furnace, C. F. Smith......... seeeieaians 707,870 | by mail or express prepaid. Extra batteries, 35 cents.
Furnaces, as&:l.r,?;: s for supplying fuel to, 707.992 | New btandurd Electric Gas Lighter.
. M. Warner.........oooiiiiiiiiiiaa., ,9¢
. Furnaces, reversing valve for regenerative or $1.50 each.
similar, A. Fischer................... 707,572
- Garment supporter, S. C. Pearson... . 707,717
garment supporter, Walton & Harner. . 707,736
arment supporter, J. Sulzbacher.......... 707,876
Gas and steam convertible engine, G. Dahl- Good for one year In any home, (New ccﬂls b’;’m‘ﬁl,‘“}ﬁ
berg ot Al (ReiSSUC.)erornrenr..nn.. 12,024 | Quantities, #16 per hundred s 0y S faventox
Gas filter, B. W. Harris.... . 707,774 | BEOPIE AN Y’ork N.Y.
Gas gener‘ator, acetylene, New Sole Mfr.. 42 Vesey St., New ’
................................... 707,796
Gas, manufa.cturlng illuminating, C. W. Is- BRENNAN GASOLINE MOTOR-S
.................................. 707,783 | Of che highest efficiency and latest approved fpattem
Gaso]ene engine, E. T. McKaig. .. 707,793 Eu‘}ggtﬁ"‘;umﬁ;‘;{,%
Gate, . H. Wright.......... .. 707,668 | quick to start. En-
Gear tooth - cutter, O. W. Plant..... .. 707,719| sure economy of fuel
Gear, variable speed, H. F. Northrop. ... 707,936 and are free from vi-
Gear wheel, G. S. Baker............coocuu.. 707,672 bration. Built on the
Gears, quick feed arrangement for, W. T. four-cycle principle
EINMEeS coeereintieniniiinenroceeenenns 707,569 and have great dura-
Glass annealing apparatus, plate, H. I. bility. Intwo distinct
IXOT  oaunoenoonnseunneenuneenunneeon. 707,834 B mt] pes—aht?mtontal for
] automoblles. vertical for automobiles and boats
o mour .t(.)'l.". Centrifiignl, Melntosh & 707,792 BRENNAN MFG. 00.. Syracuse. N.Y., U.S.A.
Governor for fluid compressors, automatic, J.
P. Fillingham .. 707,687 | Q’
Governor, variable speed, C. A. Huffmaster. 707,697
Grain drill, ‘O. A. Poirier................. 707,799 R
Grain drill, G. W. Compton. ... 707,958 ' of Wood and Metal Workers, with-
Grain drill shoe, H. Funk... .. 707,578 | out steam power, equipped with
Grate, G. Maag.......cevvueuennnn . 707,855 ’
Grate and grate bar, W. McClave.. 707,790 BARNES’ FOOT POWER
Grate, roller, J. MacCormack.... . 707,708 MACHINERY e
Grinding machine, J. Bath................ 707,543 ' allow lower bids on jobs, and give
Grinding machine, twist drill, C. A. Chand- | greater profit on the work. Machines
S 707,549 . sent on trial if desired. Catalog Free.
Gun cleaner, G. H. Garrlson ....... .. 707,913 W. F & JOHN BARNES CO.
Hammer, pneumatic, C. H. Haeseler. .. 707,920 Established 1872.
Harness attachment, N. Herbrand.. .. 707,588 | 1999 RuBY ST., ROCKFORD, ILL.
Harrow, sulky, P. B. Christensen.. .. 707,902
Harvester, grain, H. P. Finley . 707,836 .
Hat swea’t %al]d C. L. .]’uhnson 707,784 | ARMSTRDNG s PIPE THREADING
geag covermgh, 1A.h Bouilly..... ;Og,ggg . —AND—
ead or search light, H. H. Tay .. 70 3
Heater, radiator, or stove, T. P. Ixeel . 707:970 > CUTTING-OFF MACHINES
Heahng apparatus, E. Gerrard............ 707,691 Both Hand and Power.
Hide securing apparatus, H. Y. B. Duff... 707,559 Wate (’S zes ldt,osféme!n(-‘i“sll
Hinge joint for seating, F. S. Brooke..... 707,547 terngJc')ls ﬂﬁvh’}é‘ed Pie%%isés'
Hoisting apparatus, E. H. V.Vat.lington“.. 707,660 Pipe Cutters. Stocks gnd Dies
HOISTORt T % Lammbert o o8 S o7 851 U R TR
> , Al 3 s THE
Hoof trimmer, W. S. Casterlin .. 707,822
Horseshoe, C A Judsen............iiii. 707,594 THE];\]I?iI\ilngL';%l:‘(ti %‘:ﬁlnco
Hydrocarbon burner igniting device, 4 *
H dLaneb....B .................... PASRETAN 707,852 P
ydrocarbon urner vapor generating ap-
paratus, T. J. Forde............ccuuuun 707,689 resses for
Ice carrier, R. Bradley.......... 707,818
Insect destroyer, C. T. Parrish 707,629 . = VV
Insole, A. C. Rounds. 707,642 Sub Press Ork'
Ironing machine, L Ha1 . 707,968 i i Sub-Presses and
Keyboard machine, T. W. LT0TT1a | FIve Sies, e
Kinetoscope, projecting, W. Latham........ 707,9 &
Knife: See loom picker’s knife. §# Send for Catalogue.
Knitting machine needle, R. W. Scott.... 707,980
Knot tying implement, H. D. Colman...... 707,826 BLAKE & JOHNSON,
Label affixer, G. E. Howard.......... .. 707,781
Label affixing device, G. E. Howard....... 707,780 | P+ 0- Box 7, WATERBURY, CONN.
Label affixing machine, W. F. Marresford.. 707,787 d
Label holder, G. E. Howard................ 707,782 i
Labels to bottles, machine for applying, C. LargGSt Llne Of Ruhher GOOds Ma e
: J. Warren.........ooieiiiiiiiiaiiae, 707,738 Ask for new line for trade, or
}:ilelillfurgﬁ(}h’lll‘le,}%botgtb}&)ttvv. E. Pettee... ;8;3:3 exclusive line for agents. This
Lamp, mercury vapor, H. N. Potter.707 975 707,976 is the season for you now.
Lamp support, electric, C. M. Stead . 707,653 3 Collars do not wilt; look like
kanttDI‘IJl Sﬁg“&vl‘; GhH Bradet. .. 707,545 linen; never change color.
ast, J. . inchester................... 707,998
Lathe centering attachment, J. M. Flem- ’ Manufactured only by the
- S 707,573 Windsor Collar & Cuff Co.,
Leather stretching clamp, J. Schneider . 707,869 i
Eetter bo, J. B. Coursen.. ..ol 707,554 Windsor, Conn.
inotype machine, Mergenthaler & Hoof-
DAZLE oottt ettt ee e 707,645 " TO MINE OWNERS
L1qu1d coolmg or heating apparatus, J. Neu- You need a Hoisting Engine.
................................ 707,863 ‘ You want the best, strongest,
Lock H Bryvda....... ...... .. 707,757 | safest, most up-to-date engine
Locomotive boiler, C. Vanderbilt +.+ 707,657 | that is made—the most durabl.
Locomotive loading device, G. Heffman.... 707,927 | 2 yet the greatest g
Loom fixer’s knife, C. Foster.......... .. 707,690 | for our free ! ’
Luggage carrier, J. A. Britton... .. 707,755 | and state the
Lumber conveyer, E. E. Thomas . .707,806 | gine you w
Mail catcher, C. E. P. Hobart.. . 707,696 build "them for mines,
Manure from apatite or simila guarrtes and docks. Both
phosphate, manufacturing, Wiborgh & h;l‘;t PR J—
Palmaer ...... sreeeaeeiaeens RRERSCEER 707,886 | All parts easily interchangeable. WEBER GAS & GASOLINE
Match boxing machine, A. E. Ellinwood... 707,568 ENPGINE ©0.. P, 0, Box 1114-a, Kansas City, Mo.
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Mattress filling machine, K. Wessel......
707,745,
Measuring depths, lead for, E. Krumbhoff...
Measuring horses, standard for, W. H
Netherland ............ccoiiiiiiinnnn,
Mechanical movement, T. J. Lockwood....
Me1ry go round, seesaw, and jogger board
attachment, W. W. Curtright.........
Metals from mixtures of metals, climinat-
®ing, G. H. Clamer.........cccovvunnnn
Mill, A. Thirion

Mine exploder, electric, W. Norres...
Mirror frames, etc., adjustable stan
for, J. Lowenthal........

707,746
707,599

. 707,862

707,705
707,555
707,551
707,805
707,626

707,707

Mitering machine, J. L. Tyler. 707,734
Molding machine, J. P. Appleby.......... 707,535
Motor, M. VALlAZON « v v evveeennsnnnn 707,809
Mowing machine, P. L. Shepler. 707,981
Music leaf turner, G. E. Adams. . 707,671
Necktie fastener, O. Kraus............... 707,786
Newspapers, inserting machine for, S. R.

Hayden .....oieiiiiiiiiinenrneneneenns 707,687
Nut cracker, A. Wickstrom.............. 707,997
Oil heater, strainer and separator, E. A.

Burrow ... 707,760
Oil refining apparatus, E. Douille .. 707,960
0il separator, R. Schulz .. 707,728
Oil spraying apparatus, W. S. Proskey.... 707,636
Oils, extracting, A. IF. Lundeberg.... . 707,854
Packing ring, H. Kirschning............... 707,930
Pad: See stair pad.
Padlock, permutation, D. R. Coughlen...... 707,676
Paint, I H. Crass.......coi veeeirnieanans 707,677
Paper perforating machine, S. Wheeler... 707,885
Parer and slicer, G. W. Paul.............. (
Parer, apple, J. Jacobs.......
Phonograph, H. Winckelmann
Photograph holder, Lambrecht & Schielke.. 707 850
Photographic films, apparatus for develop-

ing, A. W. McCurdy......ocoviveuenunnn 707,791
Piano extension pedal, R. F. Lotspeich... 707,706
Piling, sheet, L. P. Friestedt............. 707,837
Pipe coupling, automatic train, W.

thewey ..ottt 707,988
Pipe ends, machine for tapering corrugated,

J. Schlafly......oooouiiiiiinaas 707,648
Pith or core from the rind portion of fi-

brous material, apparatus for S(‘pdlﬂtll]g

the, A. J. Adamsun .......... . 707,631
Plaltmg machine, M. I'. Koch. .. 707,933
Planter attachment, M. Johnson... .. 707,928
Planter, check row, L. P. Graham.. .. 707,918
Planter, corn, W. k. Talbert..... . 707,733
Planter, corn, L. P. Graham.. 707,771
Plow, A. Schulz............. 707,726
Plow, S. H. Tinsman......... 707,878
Plow, sulky, S. H. Tinsman............. 707,879
Plow weed cuttmg attachment, J M. Rob-

INSON  tiivii ittt iiiiiniieiiieieanans 707,801
Polishing machine, Brown & Yeager....... 707,819
Precious metals, extracting, Hilt & Lane.. 707,926
Pressure exerting machine, Costello &

Bidle ....ciiiiiiiiiii i 707,553
Printed matter, producing, A. Baruch..... 707,541
Printer, starch, D. M. Holmes....... . 707,589
Printer’s form lock up, E. G. Torrey..... 707,987
Printing, etc., and preparing same, stone or

plate for photomechanical, Wetherman

& Holzhausen ............cciiiiinnn 707,747
Printing apparatus, stencil, D. Gestetner.. 707,579
Printing press, A. Baruch.........cco0uuue 707,540
Printing press, M. Gally......c.cvcvvunn. . 707,770

Printing press ink fountain,

. 707,625

Propeller, endless, A. Kuentz 707,600
Pulley, adJustable or separable, R. C. Fay. 707,685
Pump, .air, T. N. ASC .ottt 707,821
Pumps, automatic switeh for electric, A. C.

GriSCOMmM . ovviiiiiineeetienncnncnnas 707,967
Push button switch, snap, W. J. Newton.. 707,622
Race starting gate, J. P. Cornuault....... 707,762
Rail bond, M. F. Whiton....ec......... ... 707,663
Rail joint, W. E. Randle. . 707,720
Rail ]omt G. Gordon. . 707,966
Rail, mine car, J. . C ... 707,999
Rallway crossing and S\ntch for C.

Leiendecker ......ccceieienennnennnnns 707,604
Railway system, electric, J. C. Henry. . 707,844
Railway tie, W. C. Gregg. (Reissue). . 12,025
Railway tracks, ballasting, W. Goldie...... 707,840
Railways, electrical safety alarm and sig-

nal mechanism for, J. L. Ricketts..... 707,639
Raising or lowering materials, means for.

H. A. L. BaIry...cooveeeeuiinnannnnnns 707,542

Range finder, A. H. Marindin.......... .. 707,856
Reclining chair, folding, P. B. Watson.... 707,884
Register, J. Alexander................... 707,751
Rendering apparatus, E. R. Edson.707,565, 707,567
Retting ramie, etc., E. Pepetro............ 707,907
Ring: See packing ring.
Roofting compound, F. A. Mitchcll. .. 707,710
Roving guide, F. Stevens......... . 707,874
Rubber, treatment of crude ...... 707,654
Rule cuttmg and bending macmno, J. Welty 707,744
Safe door lock, H. H. Tislow 707,655
Sash lock, E. A. Patterson...... . 707,940
Sawing machine, circular, H. J. 707,675
Scraper and scoop, Wheeled T. D. Rddcllfﬁ- 707,977
Screw  jack, P. 707,730
Seeding machine, E. M. Heylm 707,846
Self healing material, G. H. C 707,550
Separator, G. M. Jackson........cceuuvvenn. 707,701
Shade hanger, M. H. Boyce............... 707,900
Sharpener, mower or reaper knife, S. Mec-

L 707,616
Sheet transferring mechanism, G. F. Read. 707,721
Shelving, metallic, W. H. Taylor.......... 707,983
Shoe fastener, J. F. Hawkes...... 707,694
Shoe lining trimmer, C. B. Corwin. 707,906
Shoe polishing machine, M. Levy. 707,703
Shovel attachment, W. T. Spillane. 707,948
Singletree attachment, J. W. Magarvy...... 707,935
%lab or tile for building purposes, N. Poul-

................................... 707,635
Slabs w1th plain or ornamental surfaces of

plastic cement or composition, machin-

ery for making, G. B. Hall............ 707,921
Smelting furnace, C. Laughlin..... 707,601, 707,602
Smoke consuming apparatus for steam

boiler or like furnace, R. D. Brett.... 707,957
Smoke consuming appliance for furnaces,

Jo ALIVES ittt it 707,534
Sorting and addressing machine, S. Elliott.. 707,961
Sound modifier, N. C. Durand............. 707,909
Soup material and making same, W. T.

Scheele ..ot i i i 707,646
Speed driving .

Sanders ................. . 707,944
Spelling manual, . 707,800
Spittoon, fountain, . 707,912
Spring key or cotter, S. Brown.. . 707,756
Stair pad, M. H. Marcus ........ . 707,608
Stall, animal, R. Smith..... .............. 707,947
Stam[nn;: m111 or machine, metalliferous, J

............................... 707,678
Starch makmg laundry, Tolhurst & Goldth-

Walt i i i 707,985
Starch material, treating, A. P. Anderson. 707,892
Starch treating apparatus, Tolhurst & Gold-

thwait ... i i i i i 707,986
Steam engine, compound, J. Patten......... 707,716
Steam generator, W. Sr., and W. A.

Kitts, Jr........ . 707,931
Steel from oxid or Y

D. Reynolds ............y.. . 707,638
Steam generator, P. 707,996
Steering apparatus, shlp s, M. E. Lowell.. 707,607
Stocking, elastic, Ware & Cartledge........ 707,659
Stone, artificial, F. Boas........... .. 707,898
Stove or range, G. A. Tuckfield....... .. 707,989
Stovepipe cleaner, Oblinger & Beatty...... 707,713
Sugar, converting wood into, A. Classen.... 707,903
Sugar from its solutions, extracting, A.

5 1) A 707,889
Switch operating device, F. S. Jones....... 707,929
Tape into edgings, machine for threading,

Grotta ...vvevrinennogececnnannannn 707,585
Target, J. L. McCullough.................. 707,617
Teaching gun practice, apparatus for,. C.

A. Sporrong ...l ceiieiieoen .. 707,729
Telegraph, page printing, G. Musso 707,612
Telegraphic apparatus, C. . 707,657
Telegraphy, A. C. Crehore. 707 829, 707, ‘30 707,959
Telescopic compound engine. W. Schneider. 707,647
Tenoning machine, hand, R. A. Mills..... 707,859
Thill coupling, T. F. Ware................. 707,741
Tile machine and. pug mill, combined, W.

R. Cunningham .......ccoiiiiiiinnnnn. 707,831
Time recorder, T. D. Greene........ . 707,583
Tire armor, vehicle, C. H. Paschke. 707,939
Tire, pneumatic, M. WeiSs. .o .eeennnoeons 707,661

(Continued on page 161)
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the Standard of
Excellence

ONLY TRUE
SANITARY UNDERWEAR

SPECIAL LIGHT WEIGHTS FOR SUMMER
Illustrated Catalogue Free.

16 West 23d Street
155-157 Broadway
BROOKLYN: 504 Fulton Street
BOSTON: 230-232Boylston Street
PHILADELPHIA: 924 Chestnut Street
CHICAGO: 82 State Street

i NEW YORK:

Agents In all Principal Citles

WireCioth, WireLath,
Electrically-Welded

Wire Fabrics
and Perforated Metal

Manufactured by
CLINTON WIRE CLOTH COMPANY,

Bosron NEw York Cuicago

of all
Kinds

CLINTON, MASS.

San Francisco

Apple Economical Gas Engine Igniters
Are positively the best
built for Stationary,
Automobile and Marine /

Gas Engines, either touch

or jump spark system. [’

We'are the leaders in the \

manufacture of Igniting N

Dynamos, Magnetos,

Governors, Colls, Plugs,

etc.  Write for printed

matter. The Dayton

Electrical Manfg.

Company, No. 80 South St. Clair St., Dayton, Ohio, U. S. A.
New Yak stock carried by Chas. E. Miller, 97 Reade Stree t, N.
Philadelphia Office, The Bourse ; Chicago Office, 19-21 La Salle Street

St. Louis stock carried by A. L. Dyke, Linmar Bmldmg

Howard Two and Four Cycle
MARINE

AND

AUTOMOBILE

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

Buffalo Tourmg Car with Tonneau.

Ideal Automobile
for family use.
Equipped with
every modern fea-
ture. Climbs 25%
grades. Speed 25
miles per hour. E.
R.ThomasWorld’s
Record Motors,
insuring highest
efficiency.
£ ¢ This Car has created
a stir among New York
Price #1,000. Automobilists.”’—N, Y.
A Crass BY ITSELF. 1AL AND EXPRESS.

BUFFALO AUTOMOBILE & AUTO=-BI CO.,
1190-1200 Niagara Street. Buffalo, N. Y,

AR TRUSGOTT BOAT

Simple, Safe, Reliahle, Speedy.

Momn. No. 16.

Built either eabined or open in gizes from 16 to 100 feet
inlength. For catalog giving full information write

Truscott Boat Mfg. Co.,y

ST. JUSEPH. MICE.

Our
Specialty :
Knock- g
Down
Boats of any
description -
AMERICAN BOAT & MACHINE CO.,

ROW, SAIL AND PLEASURE BOATS,
Marine Station. ST. LOUIS, MO.

Technological Dictionary

By N. PONCE DE LEON.

English Spanish and Spanigsh-English of Words and
Terms employed in the Applied Sciences, Industrial
Arts, Fine Arts, Mechanics, Machinery, Mines, Metal-
]moy, Agriculture, Commerce, Navigation, Manufac-
tures, Arcbitecture, Civil and Military Engineering,
\larme Military Art Railroads, Telegraphs. etc etc
Voi. L. Ingles-Espanol. 8vo, balf-leather. 813
$850. Vol. I[. Spanish-English. 8vo. half—leather, 82
pages, $7.50. OompleteinZvolumes.él 0.

MUNN & CO., Publishers,
361 BROADWAY NEW YORK.
D L HOLDEN

REAL ESTATE TRUST BLDG PHILA,, PA.
SOlE MANuiAlTUREP

EGEALE

b ICE MACHINES

SEE FIRST PAGE SUENTW[( AMERICAN SEPT. 2.1899.

Iire rim and felly, rubber vehicle, J. Baker. ;07,538

Tire, vehicle, W. L Gregoly....ceceeveeeess 07,582
Tobacco ‘utting machine, M. Himoff... 707,778
Tool, combination, F. A. Robbins.......... 707,723
Tool, fluid pressure operated, M. H.
NAaughati) ol el eiolelels e olole o ols s sl e so's ... 707,735

Tool stock, O. L. Chene
Toy, Fox & Randolph.
Tramway switch, A. B.
Trimmer: See hoof trimmer. Sho
Trolley for use in electric traction,

J.

14T (9 806606 0008006000000 6800600000000 707,606
Trolley system, underground, F. A. Howarth 707,591
Trousers, G. M. Dane......cceeieueennennns 707,656
Truck, G. H. Steer........ 707,950
Truck bolster, C. Vanderbilt.. 707,656
Truss, hernial, J. H. McKague.........e0.. 707,619
Turbine, steam, R. Schulz...... 707,727
Typewriter, W. H. Campbell.......... 707,548
Typewriting machine, E. M. Bennett,. 07,817
Typewriting machine, J. H. Vink..... .. 707,882
Umbrella runner, W. H. Gaskill........... 707 838
Undervest and corset cover, combmed C.

Dufour 707,558
Valve, brake, G. Gregor 707,581
Valve gate, electrically o 707,938

e
White & Tdlel‘

Valve gear, 707,995
Valve mechanism, water heatel, A. Buer le 707,758
Vehicle driving mechanism, road w. S.

4852 (0] 5§ 35 5 50580 60000 60000000630300000 707,984
Vehicle, motor, J. H. Hoadloy ............. 707,695
Vehicles, chain adjusting device for mo-

tor, C. O. HedStrom.......coceeeeeuee 707,923
Wagon, dumping, W. McIntosh..... .. 707,618
Wagon running gear, J. E. Bennett. . 707,896
‘Washboard, McPherson & Eurich.......... 707,861
Washboiler attachment, S. B. Woodford... 707,667
Washing machine, J. G. Gibbs............ 707,6()3

Washing machine, C. F. Schmidt..........
Washing machine gearing, J. H. Stanfield.
Watchmaker’s staking tool, L. J. Williams.
‘Water gate, D. N. B. Coffin.
Water wheel, submerged, G.

Weeder tooth fastener, G. A. Niles......... 707 624
‘Well casing perforators, automatic stop

and lock for oil, T. E. Clark........... 707,552
Well tube sand screen, C. Monjeau........ 707,611
Wheel: See water wheel.
Wheel clamp, E. J. Napier...ccceeeeeeeeens 707,711
Whiffletree, R. W. McKinley.. 707,795
Whiffletree hook, C. V. Hoover 707,779

Windmill and pump coupling mechamsm,
W. I, Pflueger.......c.cvveeuensnnnens
Winding machine, R. C. & F. L. Fay. 50
Window, H. Vettel...................
Wire stretcher, E. E. Swarm...
Woven fabric, W. T. Smith
Wrench, C. J. Barnes.....
‘Writing or copying pad,

. 707,942

DESIGNS.

Album stand, photograph, R. Aizenman.... 36,028

Blotting pads, ete., corner for, S. A. Keller. 36,027

Brushes, ete., back for, S. A. Keller.36,023, 36,026
36,023, 36,026

Button hooks, etc., handle for, S. A. I\eller

Lamp body, C. A. Haas

Lid for puff boxes, etc

Plate, G. R. West

3
Rug, A. Petzold...... B
Sewing machine table, g 3,032
Toilet articles, handle for R. R. Debacher. 36,022
Vending maehme casing, G. W. Gates.... 36,031
TRADE MARKS.

Almonds, Bevan & 38,849
Beer, lager, Dick

Brewery CoO.eieeeececesecerncsssecsnans 38,846
Boots and shoes, c y

Dodd Shoe Co....cvvvinniirnenennnns . 38,838

Boots and shoes, men’s, Lamkin & I‘oster B
Cleaning and polishing prepartion, certain
named, E. T. HankS......_ ,.ccecieeneencne
Cleaning compounds, wood stain, ship ce-
ment and antifouling pottom com-
pound, certain named, National Archi-
tectural Improvement and Supply Co...

38,837
38,843

38,842

Clothing, certain named, Reid Brothers.... 38,832
Cotton threads, New England Cotton Yarn

(6% 560000066006006560000000003600000000 38,836
Flour, G. T. EVANS....c.ctttttieernennanannns 38,847
Food derived from albuminoids, artificial,

Actien Gesellschaft fur Anilin Fabrika-

19 (11 8 50080008600000000000003000a000300 38,848
Furniture, office and library, Fred Macey

(ol 5500060000600 . 38,845
Insoles, J. Aspinwal 38,839
Lamps, hydrocarbon

Street Light Co.......coviiiviiienennns 38,857
Leather for making boots and shoes, Wilder

& COMPANY ... veieeeneneneneeaneennannns 38,840
Linings, Burton Bros. & Co......... 38,834. 38,835
Malt, peptonized extract of, Siegel-Cooper

(0} 555000000060006000060000000600006006 38,853
Medicaments to wounds or orifices, de-

vices for applying, G. Schirmer......... 38,853
Overalls, coats and pants, J. H. Wedemeyer. 38,833
Paints and painters’ supplies, certain

named, Colonial WOrkS...........cuoueue 38,841
Paper, certain named, G. A. Jaeger .. 38,831
Pneumatic tools, E. E. Hanna............. 38,850
Poison for the extermination of insects and

animals, R. C. Tarr........cecveueeenns 38,854
Remedy for certain named disease of cattle,

4 b DR (i 1T 386066080 0a0080 0606608000000 38,855

Soap, laundry, N. K. Fairbank Co...

Table sauce, J. C. Warvel. ............... 38 850
Thermometers, clinical, H. Hirschberg Op-
s (1 B0 18 55608 008008300040 00003000 000600 38,856
Toilet articles, certain named, D. P. Wat-
.................................... 38,852
‘Vhlsk) and whisky preparations, Rothen-
berg 05600000000000000 030000000000000 CHik ¥

LABELS.

‘“‘Banner Band,”’ for condensed milk, North-
ern Conde-nsod Milk
‘““Bass Brook,’’ for whisky, oG
“Brooks Co. Makers,” for hats, C. E Sac-

.................................... 9,397
“I‘ranklm Union Number Four Cigars,” for
cigars, M. A. Pacella.................. 9,401
‘“Good Fellow Cigars,”” for cigars, A. Jacob-
E]  a5An6n080000000000080080000a00000000 . 9,400
“Grain Fruit. The Hygienic Breakfast
Cereal,”” for breakfast food., Grain
Fruit Cereal Co.......civvveinnnnnnnn. 9,407
‘““Joe Turner,” for cigars, A. C. Henschel
(<3 (0aan6eno0nnB0n000n6eM0a00000a600000a0 9,399
‘“‘Nichol’s Hat Co., Hat Makers,”’ for
hats, C. E. Sackett..................... 9,396

‘““‘Nouveau Furniture Polls or furniture
Polish, Nouveau Manut.icturmg Co...... 9,408
““Pine Tree State Taffy,”” for taffy, G. E
1189951 S 580008000 000000065006000608060500 9,404
‘“‘Static.”’ for packages containing carbonated
beverages, Static (‘arhonatmg CoONTTIr I 9,403
‘““Sure Pop Baking Powder,”” for bakmg
powder, E. C. Newman..........o.o.uu. 9,406

“Umted Powder and High Explosive Workers

of America, for explosives, W. Feenie.. 9,409
‘“World’s Hair Restorer,”” for hair re-
storer, S. F. Lash..........c..cciivanns 9,398

A printed copy of the specification and drawing
of any ‘patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
§vive]?. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents may now be obtained by the in-'

ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

l

COLD GALVANIZING

air and sea water., Our Patent Process is now in use all over the country.

Save all the Spelter consumed in galvanizing by the hot process
by using our Patent Cold Galvanizing Process, as the amount of spelter
lost as dross in the hot process if: used in our piocess will give sufficient,
protection to any kind of work to make it rust-proof even against salt
Our licensees include U. 8. Govern'ment, The Standard Oil

Co., Herreshoff Boat Bullding Co., Townsend & Downey, Armour Packing Co. Licenses granted on royalty basis.

Sample and custom work done atour factory, 108-110 W. 11th St.

Main Office, 348 Broadway.

U. 8. ELECTRO-GALVANIZING CO.

HERCULES SEAMLESS FLOATS

The HIGHEST SGEADE
The ORIGINAL Ss3ttess

ALL others imitations.

40,000 in use on high pressure.
HERCULES FLOAT WORKS,

Box 372,
Springfield. Mass.
and LEATHER

PYROGRAPHY =z

PANOK OUTFITS ONLY $3
PANOK JUNIOR OUTFITS $2

GUARANTEED PERFECT, READY FOR USE.
WE PREPAY EXPRESS CHARGES,

You Can Earn Money
also Beautify Your Home.
ITS SIMPLE.
Anybody can work it.
We carry in stock all ma-
terials, plain and designed
goods for burning. Alsothe
most beautiful finished

novelties. R
0.&

BURNT WOOD

F. F. R,

519 Main St., Buffalo, N

Originators in Pyrography.
CATALOGUES FREE.

ELECTRIC LAUNCH MOTOR. — THE

design in this paper is for a motor of unusual simplicity
of construction, which can easily be built by an amateur
at small cost. Itisintended for a boat of about 24 feet
over all and 4 feet 6 inches beam, drawing 18 inches, and
is capable of pm%)elling such craft at a speed of 7 miles
per hour. Dlustrated with 21 cuts. ee SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1202. Price 10 cents by
mail, from this office. and from all newsdealers

Che Cypewriter €xchange

136 Barclay St., NEW YORK
124 La Salle St., CHICAGO
38 Bromfield St., BOSTON

817 Wyandotte St.,
KANSAS CITY, MO.

209 North 9th St.,
ST. LOUIS, MO.

536 CaliforniaSt.,
SAN FRANCISCO, CAL.

We will save you from 10
to 50% on Typewriters of all makes. Send for Catalogue

GERE GASOLINE ENGINES

PLEST BOAT ENG IN § MADE

Guaranteed Perfect.

CBlN‘" N BOATS
ENGINE curmc 3, BOAT FRAMES
GEO.H.GERE YACH LX'JNCHWH,

GRANQR RAPIDS.MICHIGAN.

D 40 40 48 48 40 48 48 4 40 40 40 48 40 40 40 4h Ah 4

Betler (han RedLead

For making joints in gas pipes, steam pipes, water
pipes. compressed air pipes, and putting around
gaskets and flanges, caps, headers, bolts and nuts,
nothing excels

DIXON’S
PIPE-JOINT COMPOUND.

Joints can be easily taken apart after years of use
even when the pipes are rusted. Manufacturers,
machinists, engineers, contractors and gas com-
panies free'ly use and endorse it. Booklet free.

{
JOSEPH DIXON CRUCIBLE CO. {
{

ia

D idhid bbb bbb bb

Jersey City, N. J.

VOV VGV GV VGV GV VSV SV GV GV SV GV IV S

MADE $105 THE FIRST MONTH

writes FRED. BLODGETT, of N.Y. J. L.
| BAB.RIO , of La., writes: “Am mnku‘l[‘g

to $8.00 every day 1 work.”
M AND! ON, of Iowa, writes: “ I
ma to $6.50 a Hundreds
doing likewise. So can you.
.00 to $10.00 daily made pla-
§ ting jewelry, tableware, blcy-
cles, metal goods with gold, s;
ver, nickel, etc. Enormous

mand. We teach you
- &l Write—offer free,

G GRAY & CO., Plating Works, A Miami Bldg,, Clnclnnn.l,l).

ELECTRIC Envelope

fmcit , 150 per minute. Not
ime and-labor saving
device, but does its work ac-
curately and
neatly. Endors-
ed by both large
and small mail-
ers as most prac-
tical. A ma-
chine of merit.
Write_for cata-
logue B and list
users.
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Sealer

Thexton lectrie Envelope Sealer Co.,

Salle Street, Cuicaco, ILL.

ARE YOU GOING TO BUILD ?

If 80, you want the best and most
economical system ﬁf heating. The
Vance System will heat your house
in zero weather to summer tempera-
ture with only 34 of the amount of

coal required by other systems. We

would like to have you investigate
it before decidin, Our boo! let‘
giving full particulars with patrons
printed testimonials, sent free.
VANCE BOILER WORKS,
18 Fay Street, Geneva, N. Y.

SECTORLESS WIMSHURST MACHINE,

—This article gives directions for making. 4 illustra-
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131.

Price 10 cents, For sale by Munn & Co. and all news-
dealers. Send for new catalogue.

J.W.ALEXANDER

PRESIDENT

Vacancies in every State f

men of energy and character1o act as represe

Apply to GAGE E TARBELL,2" Vice Pre

J.H.HYDE

VICE PRESIDENT

atives

ident.

Send this coupon for particulars of such a policy issued at vour age.

THE EQUITABLE SOCIETY, 120 Broadway, New York. Dept. No. 29.
Please send me information regarding an Endowment for $....eee. o0

if issued at....

crssaieesenes

weesesasssss....years of age.

cesseccccnesniascsndonone

AdAreSSiisanerens reieeineeecasastntsscecossssssasse sussoes
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BACKUS

GAS & GASOLINE ENGINE

Simple, Economical, Durable.
Suitable for all kinds of work.

BACKUS WATER MOTOR, cheapest power known.

Write for circular and prices.

BACKUS WATER MOTOR CO., Newark, N.j.,U.S.A.

:‘_Ihe Sharer”

A new foot power that can be applied to
all light machinery. A kick starts the
machineand an occasional kick keeps it
going. Send for our Booklet.

SLOTKIN & PRAGLIN,
146A Mulberry St., New York.

COOD INCOMES MADE

by selling our celebrated goods.
256% to 308 Commission.

BEST AND MOST
e PEcoNoMcAL,. 33Cs

1-1b. .trade-mark red bags.
Good Coffees, 12¢. and_1I5c.
Good Teas, 30c. and 35c.

The Great American Tea Co.
31& 33 Vesey St., New York.
P.O. Box 289.

Q
P o N
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IT SIMPLIFIES DIFFICULT WORK
There_are many uniqlt)m teatures in -
our Hand and Power Pipe
Threading and Cutting Machine
It has our Standard Adjustable Quick
Opening and Closing Die Head with
convenient ‘'cam’ movement. Five
Chasers, set by graduation to any size
needed. Can be released from Thread-
ing while in motion, opened to permit
pipe beine cut and closed instantly
and positively. Send for Catalogue.

THE MERRELI: MANUFAC-
TURING CO., 501 Curtiss St., Toledo; Ohio

“The groves were God’s first temples.”

SEPTEMBER
IN THE
ADIRONDACKS.

No finer place in September can be found than
the Adirondacks. The air is cool and bracing,
the fishing fine, the scenery beautiful, and they
can be reached in a night from Boston, New
York or Niagara Falls. All parts of the Adiron-
dacksarereached by the

NEW YORK CENTRAL LINES.

A copy of No. 20 of the “Four Track Series,”
“The Adirondacks and How to Reach Them,”
will be sent free on receipt of a 2-cent stamp by
George H. Daniels, General Passenger Agent,
New York Central R. R., Grand Central Station,
New York.

THE MIDGET DYNAMO

Weight 334 pounds. Will light
our 6 c¢.p. lamp, ring bells, ex-
plode powder. Output 10 watts.
As a motor will develop1-32 h. p.
Wound for voltages 4 or 6 ag de-
sired. Other voltages up to 110
to order. (¥ Send 2-cent stamp
Sor illustrated catalogue.

ELBRIDGE ELECTRICAL
MANUFACTURING COMPANY,
Elbridge, N. Y., U. S. A.

OR MOTOR

NICKEL

Electro-Plating
Apparatus and Material,
THE

anson & VanWinkle
136 Liberty St., N. Y.

30 & 32 S. Canal St.
hicago.

Send your business card
for catalogue.

INDUCTION
CO[ LS for experi-

ments in X rays and
other electrical work.
8F Catalogue Free. : ‘ “ —

E. S. RITCHIE & SONS, BrookLine, Mass

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &C.

Anvone sending a sketch and description may
quickly ascertain our opinion free whether an
invention 18 probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms. $3 a
year; four monthy, $1. Sold by all newsdealers.

MUNN & Co.z61 sroaaway. New York

Branch Office, 625 F 8t. Washington. D. C.

NEW BOOKS ETC.

VARIABLE STARS oF LonNg PErIOD. By Ed-
ward C. Pickering. Extrait des Ar-
chives Néerlandaises des Sciences

Exactes et Naturelles.

THE ArT oF DYEING WooL, SILK AND CoT-
ToN. Translated from the French of
M. Hellot, M. Macquer and M. Le
Pileur D’Apligny. London: Scott,
Greenwood & Co. 1901. New York:
D. Van Nostrand Company. 8vo, Pp.
xx-446. Price $2.

Hellot, Macquer and Le I’ileur D’Apligny,
were the forerunners of a long line of French
savants who did much to develop the art of
dyeing. In their day they were the greatest
authorities on their particular subject. Since
the appearance of the first English edition
in 1789, practice has altered considerably. The
discovery of coal tar colors, for example, has
exerted a powerful influence on modern meth-
ods. . But many of the principles and methods
formulated by these three Nestors of dyeing
are just as valuable now as when they were
first published. The book is reprinted exactly
as it appeared in 1789. The language al-
though not as terse as that of technical writ-
ings of to-day will be quite intelligible
those familiar with textile industries.

By W. E.

1o

THE BALANCING OF ENGINES.
Dalby, M.A.,, B.Sc. New York: Long-
mans, Green & Co. 1902. London:
Edward Arnold. Demi-8vo. Pp. xi-
283.

Within recent years the subject of engine-
balancing has become of increasing importance,
for the reason that the unbalanced periodic
forces of the engine, and the natural periods
of vibration of the hull have approached the
sensitive region of synchronism. The balanc-
ing of a marine engine and the peculiar prob-
lems to which it gave rise have been made the
subject of investigation by many engineers.
It is the purpose of this work to develop a
semi-graphical method that may be used to at-
tack problems connected with the balancing of
the inertia forces arising from the relative mo-
tion of the parts of an engine or machine. A
knowledge of the principles explained and il-
lustrated through the book would enable an
engineer to apply the method to the many
problems of balancing which he will find on
every hand, not only with regard to engines,
but in connection with machinery of all kinds.

ANNUAL REPORT OF THE UNITED STATES
LIFE-SAVING SERVICE FOR THE FIScAL

YEAR ENDING JUNE 30, 1901. Wash-
ington: Government Printing Office.
1902. Pp. 480.

THE SCIENCE OF MECHANICS. A CRITICAL
AND HISTORICAL ACCOUNT OF ITs DE-

VELOPMENT. By Dr. Ernst Mach.
Translated from the German by
Thomas J. McCormack. Chicago:

The Open Court Publishing Co. 1902.
London: Kegan Paul, Trench, Triib-
ner & Co., Ltd. Pp. xx-605. Price
$2.

Dr. Mach’s “Mechanics” is presented for a
second time in English in an enlarged and re-
vised edition. The work is not a treatise upon
the application of the principles of mechanics.
It aims chiefly to clear up ideas, expose the
real significance of matter, to throw light upon
metaphysical obscurities. The little mathe-
matics which it contains is merely necessary
for the attainment of this purpose. The sci-
ence of mechanics is treated not as a branch
of mathematics, but as one of the physical sci-
ences. Too much cannot be said in praise of
Mr. McCormack’s admirable translation, which
is at once faithful in its rendering and idio-
matic in its English form.

BRICKLAYING AND BRICKcUTTING. By H.
W. Richards. Londun, New York
and Bombay: Longmans, Green &
Co. 1902. 12mo. Pp. xii-139.

The book before us is a practical treatise
upon brick laying, brick cutting and setting,
sufficiently elementary in its treatment for
ready comprehension by the average bricklayer.
Although the book is intended to cover the
City and Guilds of London Institute’s exami-
nation in brickwork, and to meet the require-
ments of that portion of the Board of Educa-
tion’s examination in building construction re-
lating to brickwork, the book will, neverthe-
less, assist bricklayers in general in the prin-
ciples of their craft.

Poupres ET ExpLOSIFS. Dictionnaire des
matiéres explosives, par le Dr. J.
Daniel, Ingénieur des Arts et Manu-
factures. Préface de M. Berthelot,
secrétaire perpetuel de I’Académie
des sciences. Pp. 825. Price $6.

The monographs included in this dictionary
are practical treatises. Among them may be
mentioned admirable studies of cellulose and
gunpowder ; the manufacture of Vieille smoke-
less powder and of cordite. Dynamite, gela-
tine explosives, employment of electricity in
mines, and the general employment of explo-
sives for all purposes, are the subjects of
interesting articles. A discussion of sub-
marine explosives is worthy of attention. A
rather curious chapter is devoted to infernal
machines and anarchistic appliances of differ-
ent epochs. Glycerine is made the subject
of an entire chapter. In a word, M. Daniel’s
book constitutes a veritable encyclopedia of

the many explosives which have been invented
) during the last quarter of a century.

In order to keep things moving d

Large warming closet. 15-gallon
throughout with asbestos. On a
and freigt.

any statien in the United States A 40u<LB. W A
anteed in every respect. It has six 8-inch lids; oven, 17x12x21. Top cooking surface, 30x36.

You only risk 81.60 to find out what
FREE DESCRIPTIVE CIRCULAR AND TESTIMONIALS, WRITE

WM. G. WILLARD, Dept. 14, 619-621 N. 4th St., ST. LOU1S, MO.

YOU ONLY RISK $1

uring the hot weather, on receipt of $1.00, 1 will ship to
ILLARD STEEL RANGE. Guar-
reservoir. Duplex grates, burn wood or coal. Lined

irival, if you are perfectly satisfied, pay the agent $14.00
can be saved by being wide-awake. FOR

liarrov;' Ga;lgé
R AILWAYS

RAILS, SWITCHES,
TURNTABLES,
WHEELS. A

XLES
LOCOMOTIVES, Etc.
CARS
of every description,

and all Accessories
Always in Stock.

ARTHUR KOPPEL, |,
Dept. P.

66-68 Broad Street,

New York.

Write for Catalogue No. 30.
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¢MACHINE
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The No. 4
YOST

WRITING

The distinctive features of the Yost Ma-
chine, permanent alignment, direct inking,
beautiful work, strength, simplicity, and
durability are shown in perfection in the
No. 4 Model.

Yost Writing Machine Co.

NEW YORK CITY. LONDON, ENG.

FOR HUSTLERS—BOTH MEN & WOMEN

At home or traveling. Let us
start you. Our Puritan Water
Still—a wonderful invention.
Great seller—big money maker.
normous demand, Over 60,000 al-
ready sold. Everybody buys. It
purifies the foulest water by dis-
tillation—removes everyimpurity.
Furnishes absolutely pure, aera-
ed, delicious drinking water.
Filters. Saves lives—pre-
. fevers, sickness, doctor
bills—cures disease. Write for
NEW PLAN AND OFFER.

.+12 Harrison Bldg.,Cincinnati, 0.
THE STEAM TURBINE; THE STEAM

En%ine of Maximum Simplicity and of Highest Ther-
mal Efficiency. By Prof. R. H. Thurston. A valuable
series of articles having cuts of some of the more effi-
cient engines of Lhis type -the Parsons’, De Laval, Dow,
etc; with exhaustive tables giving the result of tests
and much general data on the subject. Contained in
SUPPLEMENT Nos. 1306, 1307 and 1308. Price 10
cents each. For sale by Munn & Co. and all newsdealers

ARTESIAN

Wells, Oiland Gas Wellsdrilled
bycontracttoany depth from50
to feet. Wealsomanufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 1
‘Write us stating exactly what
is required and send for illus-
trated catalogue. Address

PIERCE WELL ENGINEERING AND SUPPLY CO.

136 LIBERTY STREET, NEW YOLK, U.S. A.

= A Handy Book
To Have

CATALOGUE
iy Montgomery & Co.’s Tool Catalogue
'k\\ﬂl{ﬁokllv.l(e

3 It is illustrated throughout and de-

scribes and prices Tools. 704 pages, 6}4x

416 ins. The latest edition, with dis-

count sheet by mail for 25 cents.
MONTGOMERY & _CoO.,

105 Fulton St., New York City.
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GATALOGUE Ne2I

The ‘“ Wolverine ’ Three
Cylinder Gasoline Ma-
rine Engine.

The only reversing andself-
starting gasoiine engine on
the market. Lightest engine
for the power built. Practi-
cally no vibration. Absolute-
ly safe. Single, double ani
triple marine and stationar)
to 30 H. P.

Write
forcat-
alogue.

motors from
WOLVERIN
MOTOR WORKS,

Grand Rapids, Mich.
is a portable 100 candle power light cost-
ing only 2 cts. per week. Makes and burns

The “Best” Light
its own gas. Brighterthan electricity or

ts
Dirt. No Grease. No Odor. Over 100 styles.
lamp warranted. Agents Wanted Everywhere

acetylene and cheaper than kerosene. No

Lighted instantly with a match. Every
6

THE “"BEST” LIGHT CO.

87 E. 5th Street, CANTON, OHIO.

ELEVATING - CONVEYING o’% e,f’o
POWER TRANSMISSION MACH’Y \( & %, ¢

COAL WASHING MACHINERY

.% \ Coal Mining Machines
© % o\ ELECTRIC MINE LocomoTIVES
%% %, POWER COAL DRILLS
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%

COAL HANDLING MACHINERY

SLEEVE are
Absolutely the BEST.
WHY?

They are Mechanically Correct,
Accurately Ground, Lightest, Nearest Dust
and Water-Proof, Neatest in appearance,
and they are used by the best Manufacturers
and ridden by the best Professionals and
Amateurs of America.

Park City Mfg. Co., Inc., Chicago.

DRINK PURE WATER.

You can’t possibly get seedsorforeign particles into the
mouth when you use a *“ Snedeker *’ adjustable guard
and filter on your cup or glass. Is fine for iced drinks
and for Hotel use ade of Wessell silver. Sample by
mail 25c¢., 5 for $1.00. Special Agent’s Outfit §2.00.
SNEDEKER & POLHEMUS, - - - . NYACK, N. Y.

Fastest, simplest, handiest, most practical and durable, low-
priced calculating machine. Adds, Subtracts, Multiplies, Divides.

Cannot make mistakes. Computes nine columns simultane-
Saves time, labor, brain. Lastsalifetime. Booklet free.

C. E. LOCKE MF6G. CO.,
256 Walnut St., Kensett, Iowa.

ously.

germs that lurk in your drink-
ing water. Purify the water by
the most perfect system of
filtration.

The Berkefeld Filter

is constructed on hygienic and scientific
principles and it retains every particle
of solid matter in the water, turning
the latter out perfectly pure. One gullon of pure water
in four minutes. Easy to clean and care for.

BERKEFELD FILTER CO.
4 Cedar St., New York

OIL--SMELTER--MINES
Dividend-Paying Mining, Oil and

Smelter Stocks, Listed and
Unlisted, our Specialty.

o DOUGLAS, LACEY & CO.

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

Booklets giving our successful plan for realizing the large
Y interest and profits of legitimate mining, oil and
smelter investments, sub. blanks, full particulars, etc., sent

3239399933223
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free on application. -,
%G&é&&é&é%&éé&é&é&é&?é&é -

© 1902 SCIENTIFIC AMERICAN, INC.

IVIDENDS=

<
Risk a postal. Send us your name
for prospectus of the Rayo Min-
ing and Developing Co. of Cal-
ifornia. Every dollar invested in
these shares will return you regu-
lar, handsome, dividends. MIL-
LIONS of ore valuesready to mine; Elec-
tric Water-Power Plant in connection. Not
the ordinary mining proposition. Shares
now selling at ground-floor price. Bank
References.

ROANOKE INVESTMENT CO.
5256 Marquette Building. Chicago.

SHOE BLACKING.—FORMULAS FOR
liquid and solid blacking are given in SUPPLEMENT
Nos. 1213 and 1239. Price 10 cents each. For sale
by Munn & Co. and all newsdealers

1 Print My Own Cards

Circulars, newspaper. Press, $5.00.
Larger size, $18.00. Money saver.
Big profits printing for others.
Type setting easy, rules sent. Write
for catalog, presses, type, paper, etc., to

factory, The Press Co., Meriden, Conn.

FLY PAPERS. — FORMULAS FOR
Sticky Fly Papers are contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT Nos. 1057 and 1324. Each issue
contains several recipes. Price 10 cents each, from
this office, and from all newsdealers.

LETTERS, FIGURES, ETc.
The Best Hand Cut Only on the Best
Cast Steel s
THE HOGGSON & PETTIS CO., - New Haven, Conn.

MILLS FOR ALLMATERIALS. |

- OUR BUSINESS IS TO MAKE
’ MACHINERY FOR GRINDING
GRAIN, CRUSHING ROCKS AND
PULVERIZING ALL HARD SUB-
STANCES. WE HANDLE ALL

MACHINE, COME TO
US AND YOU WILL
GET THE BEST
AND STILL SAVE
~—~MONEY, _
0U WoNT CHANG

EALWITH US ONCE a3,
ESTIMATES FREELY FURNISHED.

. SPROUT, WALDRON & CO.

E.

SENDFORCATALOG N2 4) MUNCY, Pa.
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What the I. C. S. Did for Me

When I took up the training of the Inter-
national Correspondence Schools, of Scran-
ton, Pa., I was employed as a draftsman.
Through the knowledge gained from my
studies, I was enabled in my spare time to
design and invent what is now known as the
** Superior’”’ gas engine. My employers re-
cognized the possibilities of my invention
and organized a company for its manufac-
ture, making me director and manager. The
United States Government has recently in-
stalled two ‘* Superior ”’ gas engines for its
life-saving service on the Great Lakes. I
have since invented other engines, and I
have recently designed and invented an
automobile. Without the knowledge gained
from my Course, I would never be where I
am today. All but one of my men are taking
up the I C. S. training, and I give them all
the assistance I can, as I know they are on
the right track. I earnestly recommend the
I C. S. to all ambitious men.

C. H. BLoMSTROM,
64 Second St., Detroit, Mich.

Automobile Invented by I. C. S. Student C, H,
Blomstrom.

Do You Want a Better
Salary and Position?

Such evidence as the above is proof con-
clusive of the value of our training. Actual
results is the best argument. They talk
louder than words. We have hundreds of
endorsements like the above—just as strong,
just as convincing. Isn’t this one convincing
enough to induce you to cut out, fill in, and
send us the attached coupon with X marked
before the position for which you wish to be
trained ?

DO IT TODAY.

International Correspondence Schools,
Box 942, Scranton, Pa.

Please explain how I can qualify for position marked X below.

Mechanical Engineer
Machine Designer
Mechanical Draftsman
Foreman Machinist
Foreman Toolmaker
Fore. Patternmaker
Foreman Blacksmith
Foreman Molder

Gas Engineer
Refrigeration Engineer
Traction Engineer
Blectrical Engineer
Elec. Machine Designer
Electrician

Electric Lighting Supt.
Electric Railway Supt.
Telephone Engineer
Telegraph Engineer

Civil Engineer
Hydraulic Engineer
Municipal Engineer
Bridge Engineer
Railroad Engineer
Surveyor

Mining Engineer

Mine Foreman
Plumbing Inspector
Heating and Vent. Eng.
Sanitary Plumber
Architect

Contractor and Builder
Arch. Draftsman

Sign Painter

Letterer

Analytical Chemist
Sheet-Metal Draftsman

Wireman Ornamental Designer
Dynamo Tender Navigator

Motorman Bookkeeper

Steam Engineer Stenographer

Marine Engineer Teacher

Locomotive Engineer
Trainman
Air Brake Inspector

To Speak French
To Speak German
To Speak Spanish

PULL Lt ittt
Tt rrrrarrrtrtad

Occupation

Name

St. & No

City. State

ELECTRICAL ENGINEERING §
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
« CAN I BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electric Lighting,
Electric Raillways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawirfg, at your home by mail. &
Iustitute indorsed by Thos. A. Edison and others. N
ELECTRICAL ENGINEER INSTITUTE,

Dept. A, 240-242 W, 28d 8t. New York.

what you need to

EARN MnRE know to earn nore

in your own business or another. Engineering,
Drafting, Art, Architecture, Mining, Metal-
urgiv‘ usiness, Stenography, Journalism,
Bookkeeping, etc.
“writeforfree catalogue 6, with full particulars.
8=~ Special Discounts Now. &1

THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y.

Study in spare time.
We teach you

=

Notes e e
and Quer:ies.

HINTS TO CORRESPONDENTS.

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

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

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

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

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

Scientific American Supplements referred to may be
had at the otuce. Price 10 cents each.

Books'rvforred to promptly supplied on receipt cf
price.

Minerals sent for examination should be distinctly
marked or labeled

ER

IN.

FORATED ME

OR ALL USES, MADE AS REQUIRE
<HARRINGTON & KING PERFORATING CO.
225 N. UNI CA6O,ILL

TALS,

ON ST. CHICAG

. U.S.A.

THE WORCESTER
POLYTECHNIC INSTITUTE.

EDMUND A. ENGLER, Ph.D., LL.D., President.
Courses of study in Mechanical, Civil, Electrical
Engineering, Chemistry, and General Science.
Extensive laboratories in Engineering, Electricity,
Physics, General and Industrial Chemistry. Special fa-

cillties in Steam and Hydraulics. Catalogue, showing
positions filled by graduates, mailed free. Address

J. K. MARSHALIL, Registrar, Worcester, Mass.

MUNROE, HALL & HOPKINS,
CHEMISTS, ELECTROCHEMISTS,
and ENGINEERS

Room 725, BOND BUILDING, WASHINGTON, D. C.
Inventions and Processes Perfected. Flantsand Equip-

(8672) M. P. C. asks: 1. Please give
the sformula of a solution for a carbon-zinc
battery that is suitable for running a small
motor. One in which the zincs 1may remain in
when not in use. A. There is no cell using
zinc and carbon in which the zinc ought to
remain when not in action, excepting the sal-
ammoniac cells, and these are not adapted for
running motors. The best battery for the pur-
pose is the plunging bichromate battery de-
scribed in SuppLEMENT No. 792, price ten
cents by mail. 2. How many inches of zinc
should there be to one of carbon? A. The best
mode of arranging the zinc and carbon is to
place two carbon plates with a zinc plate be-
tween them, all to be of the same size. Both
surfaces of the zinc are then active. There is
no rule to determine the number of inches of
zinc to one of carbon. In the Le Clanche cell
a rod of zinc, 3 inch in diameter, is used for
a large surface of carbon.

(8673) G. R. R. asks: 1. How to pre-
serve eggs, so as to keep them good, a length
of time. A. A good method of storing eggs is
the following: Having selected perfectly fresh
eggs, put them, a dozen or more at a time, into
a small willow basket, and immerse this for
five seconds in boiling water containing about
5 pounds of common brown sugar per gallon
of water. Place the eggs immediately after on
trays to dry. The scalding water causes the
formation of a thin skin of hard albumen
next the inner surface of the shell, the sugar
effectually closing all the pores of the latter.
The cool eggs are then packed, small end
down, in an intimate mixture of one measure
of good charcoal, finely powdered, and two
measures of dry bran. Kggs thus stored have
been found perfectly fresh and unaltered after
six months. 2. Can you give a recipe for
a cheap and modern stove polish? A. Stove
Polish.—Mix 2 parts copperas, 1 part powdered
bone black, and 1 part black lead with enough
water to give proper consistency, like thick
cream. Two applications are to be recom-
mended.

(8674) L. C. R. asks: 1. What is the
composition of the enamel used to insulate the
wires in electric heating apparatus and rheo-
stats and how can I prepare and apply it?
A. Clean and brighten the iron before apply-
ing. The enamel consists of two coats—the
body and the glaze. The body is made by fus-
ing 100 pounds ground flint, 75 pounds borax
and grinding 40 pounds of this frit, with 5
pounds of potter’s clay in water, until it is
brought to the consistence of a pap. A coat
of this being applied and dried, but not hard,
the glaze powder is sifted over it. This con-
sists of 100 pounds Cornish stone in fine pow-
der, 117 pounds borax, 35 pounds soda ash, 35
pounds niter, 35 pounds sifted slaked lime, 13
pounds white sand, 50 pounds of pounded white
glass. These are all fused together, the frit
obtained is pulverized. Of this powder 45
pounds are mixed with 1 pound of soda ash
in hot water, and the mixture dried in a stove
is the glaze powder. After sifting this over
the body coat the cast iron article is put into
a stove, kept at a temperature of 212 deg. to
dry it hard, after which it is set in a muflle
kiln to fuse it into a glaze. The inside of
pipes may be enameled (after being cleaned)
by pouring the above body composition through
them while the pipe is being turned around to
insure an equal coating. After the body has
become set the glaze pap is poured in in the
same manner. The pipe is then fired in the
kiln. 2. What kind of cells should I use when
necessary to add an extra battery to a Queen
acme bridge and how should they be connected?
A. We cannot tell. We advise you to consult
the makers of the bridge.

(8675) J. D. S. asks for a stove black-
ing or varnish that will give a black gloss and
not burn off. Brunswick black gives the gloss
but burns off when applied to top of stove. A.
Take plumbago, make into a thin paste with
sodium silicate or water glass. This makes an
excellent stove polish and should be brushed
thoroughly.

(8676) J. B. asks: What is the com-
position on back of postal cards to reprint
upon? A. It is a special composition of clay.
The government will not now accept these
postal cards.

ments Designed. Expert Opinion in Patent Causes.
M ements, Tests, and Efficiency Determinations.
Laboratory Investicatious carried on and Reports ren-
dered. Analyses of every description made
CHARLES E. MUNROE, Ph. D.,F.C.S.
N. MONROE HOPKINS, Ph.D.,A. . E. E.
CLARENCE HALL, M.A.C.S.
Long Distance Telephone No. Main 2588-y.

' (¢ Self Taught
Arithmetic Selt Taught.
Do not despair because
througrh neglect you have
forgotten what you once |
learned about arithmetic. Prof. Spangenberg’s New

Method requires no teacher. 19 pages. Price 50c.
Best book ever published.

GCEO. A. ZELLER, PUBLISHER
Room 600 St. Louis, U.S.A.
If you pos-l

I.EARN PROOFREAD'NG- sess a fair

education, why not utilize it at a genteel and uncrowded

profession p:%xing $15 to $35 weekly ? Situations always

obtainable. "e are the original instructors by mail.
HOME CORRESPONDENCE SCHOOL, Philadelphia.

f-'vvani-(o-pe a-vyen
and-ink-bdﬂis‘i ’

If you have a liking or anatural talent for

drawing, cut this out and mail it with

your name and address, and get a Free,

Sample Le son Circular with terms,

_ particulars and twenty portraits of well-
known newspaper artists and illustrators.

N. Y. SCHOOL ' F CARICATURE, Studio 85 World Bldg., N. V. City.
AARAAAAAA

MATCH FACTORY.—DESCRIPTION
of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 111 Price 10 cents. For sale by Munn &
Co. and all newsdealers.

POSITIONS SECURED.

For alimited time only we are offering tuition
free in the following courses for home study :

ILLUSTRATING, CARICATURE,
ADVERTISEMENT WRITING
AND MANAGEMENT,
JOURNALISM, PROOFREADING,
BOOK-KEEPING,
STENOGRAPHY. TYPEWRITING,
and PRACTICAL ELECTRICITY.

You pay us no tuition until we have secured
a positicn for you. We are able to do this
through our extensive Situation Department.
We advertise all over the country for posi-
tions for our students. In Illustrating and
Advertisement Writing we find a market for
our students’ work. hen writing for full
particulars mention the subject which inter-
ests you.

CORRESPONDENCE INSTITUTE of AMERICA,
Box 689, Scranton, Pa.
New York Office, 150 Nassau Street.

e T

AUCKLAND HARBOR BOARD

s

Appointment of Engineer

LT T

HARBOR BOARD OFFICES,
June 25th, 1902,

Applications will be received at this office until
Monday, the first day of December, 1902, for the
appointment of Engineer to the Board. Salary at
the rate of 41,000 per annum. Age 30 to ss.

Conditions of appointment to be had upon ap-
plication.

Applications to be addressed to the Secretary,
Auckland Harbor Board, Auckland, New Zealand,
and endorsed, ‘ Application for Engineer.”

BY ORDER OF THE BOARD,
M. H. LAIRD,
Acting Secretary.

I Can Sell Your Farm

o matter Where it is. Send description, state price and
learn how. Est.’'96. Highest references. Offices in 14 cities.
W. M. Ostrander, x93 N. A. Bldg., Philadelphia

MODELS, DIES. AND PUNCHES, Special
Machinery, Wood and Metal Patterns, Stampings, etc.
Hoeft & Moore, 85and 87 Fifth Ave., Chicago.

OPERATE AUTOMOBILES,

MOTOR CYCLES or LAUNCHES 2 Then you
are entitled to our booklet on Spark Plugs, Batteries,
Cotls and other electrical sundries for the Gasoline Motor

Liberty Electrical Supply Co., 136 Liberty St., N. Y.

SMALL SPRINGS OF EVERY DESGRIPTION
FLAT OR ROUND WIRE, STEELOR BRASS.
THE WALLACE BARNES CO /gma/n ST 8R/STOL.CONN.
FREE Erqlsé)eCQIJ‘slfor 1902, for “Arﬁfliiéezcts and

uilders’ Magazine,”” mont 5

WM. T. COMSTOCK, Pub., 2g3 warren St..yNewagg!riz.
‘‘ THIS BEATS NEW JERSEY.”’

Charters procured under South Dakota laws for a few

dollars. Write tor Corporation laws, blanks, by-laws

and forms to PHILIP LAWRENCE, late Ass’t Secretary
of State, Huron, Beadle Co., South Dakota.

Carvalogue Of Architectural. Scientifie
and Technical Books.

M—ATGH VAFaca)ry Machinery, W.E. WILLIAMS,

e CATALOGUES FREE
E UNION MODEL WORKS
@® "193 CLARK CHICAGO.

Mfr., 217 South Chnton St., Chicago, U. S. A.
MODEL

& GEARS

MACHINES, Corliss Engines, Brewers’

and Bottlers’ Machinery. THE VILTER

MFG. CO., 899 Clinton Street, Milwaukee Wis.

How_to Use Poruland Cement,

Cement BOQkS, 50c.; Monier, Cement & Steel, 50c.

Cement and Engineering News, 162 La Salle St., Chicago

PECIAL MANUFACTURING, SPEC. MACH INERY, MODEL S,
EXPERIMENTALWORK. DIES anD STAMPIN G- PROMPT.
GLOBE MACH. & STAMPING CO.970 HAMILTON ST. CLEVELAND. O.
MUDE[ & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

AN ENIEVIN Y
=) AR EEPEVTRORT e,
TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACH!
NOVELTIES B ETC. NEW YORK STENCIL WORKS 100 NASSAU ST

ELECTRIC KNOWLEDG

of these books:
Bells,” * Burg,lar

INERY
N.Y.

Send 10 cents and
we will mail any
“How to Wire Houses for Electric
Alarms,” *Telephones,” * Electric
Gas Lighting.” Prices and diagrams in each. Books on
incandescent lighting, 25 cents. )

GENTEL & MILLER, 1503 Columbia Ave., Philadelphia

FOR_SMALL SHOPS. FARM- PUMPING-ELECTRIC
LIGHTING- LAUNCHES &c. COMPLETE. AUTOMAT lgo
s,

WAUKEE,WI

GUARANTEED. MILWAUKEE POWER PLANT
P.0.BOX MiL

762.

READY THIS WEEK.

Twenty=Third Edition

Experimental

Science

made expressly for
SCIENCE.” It is an
110 volt circuit.

descent lamps. The

Volume II co

of the Stars are all thoroughl?r
The unprecedented sa

¢ ‘¢ BY ‘¢ ‘¢
George M. Hopkins

XPERIMENTAIL SCIENCE is so well )}
readers that it is hardly necessary now to give a description of
this work. Mr. Hopkins decided some months ago that it would
be necessary to prepare a new edition of this work in order that
the many Wondp i
described in its pages.
developments in wireless telegraphy, for example, have been made.
was necessary, therefore, that a good deal of new matter should be
added to the work in order to make it thoroughly up to-date, and with
this object in view some 200 pages have been added. On account of the
increased size of the work it has been necessary to divide it into two
volumes, handsomely bound in buckram
the following additions that have been made to these volumes:

Volume I contains in addition to a large number of simple, well
illustrated experiments, a full description of a ¥ H. P electric motor

besides new articles of great importance.
alternate current machinery is treated. Wireless Telegraphy and Tele-
phony receive attention. Electrical Measuring Instruments, The Electric
Clock, The Teleg aphone, Experiments in High Volta%
illustrated and describe

e of this work s “ows conclusively that it is the book of the age for

Revised and Greatly Enlarged.
2 Octavo Volumes.
1,100 Pages. 900 Illustrations.
Cloth Bound, Postpaid, $5.00.
Half Morocco, Postpaid, 7.00.
Or Volumes Sold Separately:

Cloth, $3.00 per Volume.
Half Morocco, $4.00 per Volume.

known to many of our

erful discoveries of modern times might be fully
Since the last edition was published, wonderful
It

It may be interesting to note

illustration in this edition of “EXPERIMENTAL
ENCLOSED SELF-REGULATING electric motor for a

It can be operated by a current from a 110 volt lamp-
socket, yielding a full I¥ H. P, or it may be used asa dynamo, furnish-
ing a current capable of operating three 16-candle power, 110 volt incan-

construction of the machine is perfect enough tc

admit of enlarging or reducing its size if desired.

ntains much on the general subject of electricity,
Among these the subject of

e, The Nernst Lamp, and Measuring the Heat

teachers, students, experimenters and all otheis y ho desire a general knowledge of Physics or Natu-
SEND FOR DESCRIPTIVE CIRCULAR.

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

ral Philosophy.

© 1902 SCIENTIFIC AMERICAN, INC.



Scientific

American

SEPTEMEBER -6, 10902.
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TTHOROUGH INSPECTIONS]:

INTON

GOLD MEDAL (first award) in the official speed trials.

SILVER CUP (first award) in the official hill climbing trials.

BLUE RIBBON (first award) in the official 100-mile non-stop en-
durance trials.

e
WINTON TOURING CAR.
It contains the simplest, most practical and best constructed motor manu-
factured or sold in America. Our new catalog sent upon request.

The Wmton Motor Carriage Co., Cleveland, 0., U.S.A.

CHIicaGo. BosTox. . PH!LADELPHIA

GAS ENGINE

IGNITERS

LATEST TYPE. BEST MADE.

5 For Marine, Automoblle or Stationary
Engines. Fully Guaranteed.
Write for Circular.

The Carlisle & Finch Co.,
233 E. Clifton Ave.,  Cincinnati, Ohio,

Perfect Gri

PATENT AERIAL

WIRE ROPE TRAMWAY

For Transportation of Ore, Coal, Dirt, Timber, etc.
Absolutely Safe.

1
Operategc %ne Man.

Branch Offices, g

Cost of Maintenance Low.

A, LESCHEN & SONS ROPE COMPANY.

(Trade Mark Registered.)
Unloads Automatically.

Capacity Largest Obtainable.
Home O fiice, 920-922 North

Main Street, St. Louis, Mo.

92 Centre Street, New York City, N. Y.

137 E. Lake Street, Chicago, Ill.

85 Fremont Street, San

Loads Automatically.

rs.ncxsco, Cal.

Remington

TYPEWRITER

The Experience of a
Quarter of a Century is

BEHIND IT

The Conf:dence of the
Business World is

WITH IT

An ever-widening field
of usefulness is

BEFORE IT

WYCKOFF, SEAMANS ¢ BENEDICT

(Remington Typewriter Company)
327 Broadway & New York

The Haynes Apperson Automobile

The Most Practical Automobile in the World.
LONG ISLAND ENDURANCE CONTEST.
WE WON both years; the only make to do so.
EVERY TYPE WE MAKE HAS
WON THE
BLUE RIBBON.

Surrey, 9 h. p.,
(four passengers).
#1,800.
Phaeton, 9h. p.
(two passengers),

Runabout,

(two pxssenlgers),

We have never entered a contest that we have not won.
Look up our recor Get our catalogues.
THE HAYNES- APPERSDN COMPANY, KOKOMO, IND.

(The oldest makers of gasoline cars in America.
The details of a motor car cannot be perfected in one season).

200 %
TUBULAR
DRIVING LAMP.

IT is the only perfect one,
I'T will not blow or jar out. §
IT gives a clear, white light.
IT" is like an engine head-
light.
I'T throws the light straight
ahead from 200 to 300 ft.
IT burns kerosene,
Send for book (free). ——
R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.
‘999~ ESTABLISHED 1840.

CRACKS IN FLOORS...

aresvrmnmntly and easily filled with Grippin’s Wood, Crack
Crevice Filler and patent applier. Before finishing your
floors, whether old or new, write for our booklet on Grippin’s famous
floor specialties, to

GRIPPIN MF6G.

CO0., Dept. C.,

SOP'S STEE L 5

FOR TOOLS, SAWS
WM JESSOP & SONS L'2 91 JOHN STNEW YORK

ELECTRO MOTOR, SIMPLE, HOW TO
make.—By G. M. Hopkins. Description of a small elec-
tric motor devised and constructed with a view to assist-
ing amateurs to make a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or any machiue requiring not over one man pow-
er. With 11 figures. Contamed in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 641. Price 10 cents.
bad at this office and from all newsdealers.

CHARTER ENGINE
USED

BY Any ONE
FOR ANY PURPOSE
Stationaries, Portables, Sawing Outfits, [
Hmsters, Engines "and Pumps.
UgL—Gasoline, Gas, Distillate.
Send for Titustrated Catalogue and Testi-
monials, and State Your Power N eeds.

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

Newark, N. Y.

JES

WE GUARANTEE AGCURAGY

in all gear—rack and ratchet patterns—easyf
and perfect running and assured durability

if the teeth are shaped and spaced with our§

machines. They ensure mathematically per- \@ -
fect work. Send for free descriptive booklet.

BUFFALO GEAR & PATTERN WORKS, Buffalo, N. Y.

@ .New Microscope for Nature Study

and for use in the Examination of Ores,
Metals, Wools, Fibre, etc.

Queen Acme No with 1 Ocular and
.

1 in. objective giv-
ing power of about 100 diameters, 1 set of
12 prepared slides of insect paris and gther
interesting specimens, all in case, $16.00
sk your mearest Optician for it.

QUEEN & CO., Inc.
wOptmnl am}) Scientific Iustrument Works.

estnut Ce. ila., Pa.
Write for Circular. 59 Fifth Ave., New York.

DICKERMAN'S DURABLE DESKS

AMERICAN DESK & STOOL CO.,
33 Howard St. just East of 434 B'way.
New York City.

To be

|Snales &

QOrient Motor Gycle.

Fitted with the New Orient 3 H. P. Motor.
Speed over 40 Miles per hour.
The Most Powerful Motor Bicycle in the World.

Write for Particulars, Agents Wanted.
WALTHAM MFG. CO., Waltham, Mass.

OUR STEAM CARRIAGES EXCEL IN

EASE o HANDLING

Reliability,Running
Qualities, Strength
and Finish. Impossi-
ble to tell all about
them here. Write
us for catalogue, In-
quiries _cheerfully
answered. Desir-
able agents wanted.

HE - CONRAD
OTOR CARRIAGE
OMPANY,

1417 Niagara St.,
BUFFALO,N. Y.

All varletles atlowestprices. Best Railroad
Track and Wagon or Stock Scales made.

Also 1000 useful articies, including Sates,
Sewing Machines, Bicycles, Tools. ete. Save
Money. Lists Free. CHICAGO SCALE Co., Chicago, Ill.

=
== Next Door
= to the Sun
-

The timekeeping quali-
ties of the Elgin Watch
are perfect—next door
to the sun.

R

=% Y

= o

= Elgin
:P

=3 is the

= Watch Word

the world around, for

greatest watch works.

accuracy and durability.

Every Elgin Watch has the word ELGIN engraved on the works.
Sold by every jeweler in the land. Guaranteed by the world’s
Send for illustrated art booklet—free.

Elgin National Watch Company, Elgin, Illinois.

Booklet “Pump Points?

Automobile Owners

Equip your machine with the

R eason
Automatic
Air Pump.

'or steam vehicles.)
t guarantees uni-
orm air pressure in

the fuel tank. Works
automatically. Ob-
viates the labor of
hand pumping.
will be mailed for the asking.

REASON AUTOMATIC AIR PUMP CO.,
59 First Street, Detroit, Mich.

Crestmobile

PRICE $600
Speed and Comfort

CREST MFG. CO.,
Cambridge, Mass.

us' ON GUNS TOOLS &CYCLES
= IMANNOCI

CHBESLY&CO.CHICAGO ILLUSA

o EVEN

STEWARD'S WONDER

The Exponent of Highest Art in
ABETYLENE BURNERS A% taimosne &

LINE MFG. CO., Chattanooga, Tenn., U. 8. A.
107 Chambers St.. New York.

To Owners of Gasoline Engine

S
Automoblles, Launches, Etc.

™Auto-Sparker

does away entirely withall starting and
running batteries, their annoyance and
expense. No belt—no switch—no bat-
teries. Can be attached to any engine
now using batteries. Iully guaranteed;
wrlte for descriptive catalog.

Motsinger Device Mfg. Co.,
14 Main St., Pendleton, Ind,

FOR OF BRAIRS

3 (1GARS

-MADE 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 particulars,

CORTEZ CIGAR CO., KEY WEST.

POWER AIR PUMPseigfes

MALTB
“DDRESSW &t N TOR ST.BROOKLYN.NY

Lighten the Weight on the
Shoulders.

The
President

= Suspender

is the only suspender
that takes the strain
off the buttons ; makes
you comfortable in
any position. Ad-
Jjusts itself to every
bend of the body.
The genuine has
¢President’” onthe
buckles, and is guar-
anteed.. Trimmings
cannot rust. Made
in all.styles—heavy
or light, also for
youths. Price 60c
everywhere, or
mailed postpald.
Say light or dark—
- wide or narrow.
Holiday goods in in-
dividual gift boxes now
ready. President playing
cards—instructive, enter-
taining, unique, 25c.
C. A. EDGARTON
MF6G. CO.,
Box 222 D,
Shirley, Mass.

Free Tuition in the
KodaKk Correspondence
School of Photography

to every owner of a Kodak or Brownie
Camera who purchases a one dollar copy
of “ Picture Taking and Picture MakKing.”

EASTMAN KODAK CO.
R.ochester, N. Y.

Circular by mail
upon requesé.

I . I STEREOPTICONS and VIEWS
for Public Exhibitions, Church Entertainments,

for illustrating sermons. Many sizes, all prices. Chance

for men with little capital to make money. 260 page

catalogue free.
MCcALLISTER, Mfg. Optician, 49 Nassau Street, N. Y.

NEW ENGLAND WATCHES

have a world-wide reputation
gained by results as accurate
timekeepers. We make all
sizes and styles. We sell only
complete watches. Catalogs
sent on request.

THE NEW ENGLAND WATCH CO.

37 & 39 Maiden Lane 131 Wabash Ave.,
New York Chicago.

Claus Spreckels Building, San Francisco.

$750

HYDRO-CARBON.
20-Mile Speed.
20 per cent. Grades.
100-Mile Gasoline Tank. \
800-Mile Water Tank.
9001bs. 6 1. P. Actual.

‘Write for Catalogue. -
FRIEDMAN AUTOMOBILE CO.,

8 E. Van Buren Street. Chicago, 11l

WANT TO
KNOW
ABOUTSS

Noiseless Gearing?

HEN let us send you a copy of our New Ca.talogue

of New Process Noiseless Pinions.

=== New Process Raw Hide and why it is so much
stronger and more durable than other kinds of raw hide;
also tells how New Process Pinions are made and the ad-
vantages to be gained by using them for the transmission
of power at high speeds. Then, too, it describes our fa-
cilities for turning out the most accurate metal gears of
various kinds. A postal card will get you a copyof this
booklet, Write us at once.

Ghe New Process Raw Hide Co.

It tells about

SYRACUSE, N. Y, U.S. A.

© 1902 SCIENTIFIC AMERICAN, INC.

Rush’s ROYAL

Acetylene GAS GENERATOR
Homes, Stores, Churches,
and Towns Ligh hted.
Rush’s Royal dissolving pro-
cess is strictly our own, pro-
duces coolness of genera-
tion, greater brilliancy, and
no clogging of burners. Our
Mantle Burneris the bright-
-est light ever-produced with
Acetylene. The Rush is per-
fectly automatic. Permitied
by the National Board of

Fire Underwriters.
For prices and full infor-
mation send to

RUSH, 19 Bristol
§t., CANANI!AIGUA N. Y.

Automobile Gearings

... BUILT TO. ORDER...
See our Self-Adjusting Spring Block Bearings

Write for our Illustratr.zd Catalog
BRECHT AUTOMOBILE CO.

12th and Cass Aves., St. Louis, Mo.





