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Skeleton of a Man and of a Horse Mounted for Comparison. Man Has Retained More of the Primitive Features Common to All Mammals, the Horse Being
Far More Specialized in the Structure of Its Limbs and of Its Grinding Teeth.

THE EVOLUTION OF THE HORSE.—[See -page 81.]
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SANITATION AND SUBSISTENCE AT PANAMA.

President Roosevelt has likened the stragglers that
have drifted home from Panama, with their mouths
full of censure and complaint, to the few faint-hearted
and garrulous soldiers that fall back to the rear when
the battle is on in good earnest. Nobody supposes
that the Isthmus of Panama is just now either a
health or a pleasure resort; but that affairs down
there are as bad as they are represented to be by a
few disappoiﬁted adventurers, no one whose judgment
is entitled to respect believes for one moment. At the
same time, it does begin to look as though we had
entered upon active construction without making that
special preparation for the reception, housing, sub-
sistence of the working force, which the very trying
conditions at the Isthmus render necessary.

In a recent article we dwelt upon the necessity of
regarding the construction of the canal, at least as far
as its engineering features are concerned, as a one-
man job; but the success of the engineer will be de-
pendent, other things being equal, upon effective or-
ganization for insuring the complete sanitation of
the Isthmus and the comfortable subsistence of the
large body of men employed. It is gratifying to note
that the War Department has intrusted to the Medical
Department of the army the care of the health of the
employes in the canal zone. It is too early yet to
judge of the efficiency with which this department”is
carrying on its work; but we have aniéarnest of what
will be done at Panama, in the great’success that has
attended our efforts to stamp out yeilow fever in the
West Indies. When a modern system of drdinage and
water supply has been built ‘at Panama and Colon;
when the swamps have been drained, and the mo+
squito pest brought under control, white labor, if it is
careful to observe the rules of hygiene laid down by
the Medical Department, will be able to live and
work at Panama, with a rate of disease and mortality
that will compare favorably with any other place in
the tropics. .

Second only in importance to sanitation is that
of subsistence, and in this connection we notice that
our esteemed contemporary, the Army and Navy Jour-
nal, makes the very sensible suggestion that the next
logical step to turning over to the Medical Department
of the army the matter of sanitation, would be to
hand over to the Subsistence Department the equally
important work of feeding and housing the large body
of workingmen engaged at Panama. Our experience
in the Philippines, where this department has been
very successful in taking care of large bodies of men
who hitherto have never lived in any but a temperate
zone, will be invaluable in caring for the veritable
army of employes that will be gathered at Panama by
the time the work is in full swing. By all means,
let the army have charge of this work. It would be
courting disaster to farm out the privilege of housing
and feeding the employes to professional boarding-
house keepers, most of whom in all probability will
have had no experience of tropical life, and will be
ignorant as to the proper kind of food for the severe
conditions of the climate. The Subsistence ‘Départ-
ment has succeeded in the Philippines in providing a
ration which combines sufficient variety and nutriment
to meet all the demands of the men amnd minimize
grounds for complaint, and, according to our contem-
porary, the army ration used there is~équal, and prob-
ably superior, to that of any other army in the world.
Another consideration that indicates the necessity for
army control of food and quarters is, that under such
control the health of the employes and not the mere
profit of the caterer will be the first consideration.
With sanitation and subsistence in the hands of the
army, and the work of construction.under the abso-
lute control of a chief engineer, the people of the
Un1ted States may rest perfectly satisfied that the
Panama Canal will be built expeditiously, economically,
and at a very small cost of life.
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THE FIRST AND LAST OF ITS TYPE,

Several years ago, when the 16-inch army gun, the
most powerful weapon in the world, was in the initial
stage of its construction, the SCIENTIFIC AMERICAN
predicted that as it was the first, so it would be the
last, of its type to be built. The prediction was made
at the time when the then new smokeless powders
were beginning to demonstrate their remarkable bal-
listic powers. At that time our guns were using
brown powder, and they -were built in lengths of not
over 30 or 35 calibers; muzzle velocities were low,
not exceeding 2,000 or 2,100 feet per second; and a
gun of large caliber using a projectile of great weight
was necessary, in order to insure penetration of the
heaviest armor at what was then considered to be
the extreme ranges at which the guns of a fortifica-
tion would open on the enemy. At the time that its
dimensions were decided upon, the 16-inch gun was
by far the most powerful weapon in existence, a dis-
tinction, indeed, which it carries at the present day.
With the development of smokeless powders, and
the corresponding increase in the length of the guns
to enable the powder to exercise its full effect, the
velocities rose at a truly astonishing rate; and as the
energy of the projectile increases as the square of
the velocity and only .directly as the weight, it can
be seen that the advantages of weight in gun and
projectile became relatively less pronounced. Guns
with a muzzle. velocity of 2400, 2600, and 2800 feet
per second were built in rapid succession by foreign
gunmakers. Ultimately, guns of moderate caliber but
of great length were produced, whose penetrating
power was equal: to, and even greater than, that of
the huge and unwieldy guns of 16 and 17-inch caliber
which had been constructed by the British and
the Italian governments. When the 16-inch gun was
fired under test at Sandy Hook, some two or three
years ago, it developed a muzzle velocity of 2300 feet
per second, and a muzzle energy of about 88,000 foot-
tons. This rendered it, at once, the most powerful
gun in existence, the Armstrong 16%4-inch gun hav-
ing an energy of only about 54,000 foot-tons. The
great object aimed at in armor-piercing guns is pene-
tration. If a 12-inch gun can be built which will
give sufficient velocity to its 850-pound projectile to
carry it through the heaviest ship’s armor at from
3,000 to 5,000 feet range and explode the shell within
the ship, it is sufficient. The present 40-caliber 12-inch
gun of the navy has a muzzle velocity of 2800 foot-

seconds and a muzzle energy of over 46,000 foot-tons.’

Vickers-Maxim build a 12-inch 45-caliber gun, with a
*muzzle velocity of 3,000 foot-seconds and a muzzle
energy of 53,000 foot-tons.  Its projectile is capable
of penetrating 52 inches of wrought-iron plate at the
muzzle, or 40 inches of mild steel, while at 3,000
yards range it will pass through 19.6 inches of hard
steel. With a 12-inch gun weighing only 57 tons,
capable of doing such work as this, a 130-ton, 16-inch
gun becomes superfluously heavy and cumbersome, to
say nothing of its weight, cost, and slowness of fire.
The 16-inch gun will be mounted at Sandy Hook, and
form part of the defenses there. Historically, it will
ever be of interest as marking a turning point in the
development of modern high-power ordnance.
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THE TURBINE STEAMERS ON THE CANADIAN ROUTE.,

Naval designers and the manufacturers of marine
engines are following with close observation the per-
formance of the two turbine-driven steamships of the
Allan Line, both of which are now running regularly
in the service of the company. This is the first appli-
cation of the new motive power to large ocean liners,
and it is realized that upon the results obtained with
these ships will depend, very largely, the future of
turbine propulsion, at least for this type of service.
The first voyage of the ‘“Victorian” gave only rather
indifferent results, although it was understood that the
low speed was due largely to unfavorable weather and
fog. In her later trips, however, this ship has shown
excellent results, better than any achieved by earlier
ships of this line using reciprocating engines.

The second vessel, the “Virginian,” has done even
better than the “Victorian,” and is steadily reducing
the record across the ocean, over the route which she
follows. On a recent trip to Montreal, she left Moville

at 2:45 P. M. on June 9, and arrived at Rimouski at

4:15 P. M. (local time) June 15, the total time of the

passage being only six days, six hours, and thirty min- °

utes. Allowing for a detention by fog of three hours
and thirty minutes off Cape Race, the net time of the
passage figures out as six days and three hours, and
the average speed as 17.05 knots an hour. The advan-
tage of this faster service is shown by the fact that
the Montreal mail, which left Ireland twenty-six hours
ahead of the “Virginian,” on board the “Baltic” for
New York, was distributed in Montreal nine hours
later. than the mail carried by the “Virginian.” On
both new steamers the passengers and the officers of
the ship have testified to the remarkable smoothness
of the turbine, the absence of vibration reminding the
latter of the smooth motion of a sailing ship.

Jury 29, 1905.

THE FUTURE OF THE GAS-PRODUCER ENGINE,

In explanation of the fact that gas-producer power
plants have received less attention in America than
abroad, Mr. S. S. Wyatt, in a paper read before the
American Institution of Mining Engineers, offered the
following causes: Lack ‘of general knowledge of the
subject, and a certain measure of prejudice; the novejlty
of the work; the inadaptability of the gas engine:to
certain classes of work; the comparative cheapness of
fuel, rendering economy a less urgent question; and
lastly, the fact that the smoke nuisance has not made
itself so felt as to call for serious attention. The
author, however, believes that we are within measur-
able distance of the time when the gas-producer loco-
motive, portable engine, and marine engine will be in
general use. In the issue of the SCIENTIFIC AMERICAN
SuprpLEMENT of February 4, 1905, we gave illustrations
of the application of the gas producer to the locomotive
and to the marine engine. The arguments adduced in
that article are indorsed in the paper above referred
to. The advantages of the gas-producer locomotive
would be that both trains and stations might be kept
cleaner; that the locomotives, being cinderless, the
danger of fire due to sparks would be eliminated, and
insurance rates would be proportionately reduced. Mr.
Wyatt estimates that the amount of fuel used for a
given amount of work would be less than 50 per cent
of that now required on steam locomotives, and that
the amount of water used would be less than one-
eighth. This would have the incidental advantage of
saving the time now required in loading up with fuel
and water, besides effecting a reduction in the number
of fuel and water stations that would be required. The
danger of boiler explosions would also ‘be eliminated.
In the portable engine similar advantages would ac-
crue, particularly as regards the reduction -of fire
losses and the decrease in insurance rates. In the
marine engine the gas-producer plant would confer
equal, if not greater, advantages, particularly.as to
cleanliness, for the absence of smoke and cinders would
make it possible to keep the ships cleaner, and the
comfort of passengers would be proportionately, in-
creased. Greater economy in fuel and water would
mean a saving of time in replenishing bunkers and
water tanks, and, what is even more important, there
would be a considerable reduction of the bunker space
with a proportionate increase in the cargo space, or of
the accommodation for passengers, as the case might
be. Moreover, the author of the paper argues' that
as no condensing machinery would be required, there
would be a reduction in the engine-room floor space.

To the above considerations we may add that' for
naval service, a successful marine gas-engine plant
would offer many advantages. In the first place, from
the point of view of strategy and tactics, the elimina-
tion of smokestacks and the telltale smoke would be
a most valuable feature. Moreover, the lessened air
resistance of ships (and this applies with particular
force to fast passenger steamers) due to the absence of
smokestacks would add not a little to the speed. The
fuel economy of a well-designed gas-producer plant
would enable a warship to steam further on a given
supply of coal than she could do with steam boilers.
The most important element in the problem is that of
getting rid of the by-products, and delivering a gas
to the engines that is of the requisite purity and clean-
liness. If the highest grade of fuels were at all times
available, the problem of providing a gas-producer en-
gine for transportation purposes, that is for locomo-
tives, portable engines, and marine engines, might he
considered as pretty well solved. Unfortunately, the
bulk of the fuel that would have to be used is of an
inferior quality, unsuitable for gas-producer engine
work. When someone shall have designed a plant that
can furnish satisfactory gas to its engines; no matter
what quality of coal is offered for -its consumption, the
gas-producer engine will become the great prime mover
of the world.

—_—— 4 ———————————

A contrast between the price of coal gas for light-
ing and power purposes as compared with this country
and Great Britain, and incidentally the benefit bestow-
ed upon the community at large by municipal control
of this necessity, is afforded by the recently published
1903-4 annual report of the Corporation of Widnes.
The price of gas in this district is 33 cents and 29
cents per 1,000 cubic feet respectively. The latter
pricé' is charged for gas acquired for motive purposes.
Although low prices prevail, the quality of the illum-
inant is not reduced, as the standard is controlled by
the government. Yet notwithstanding the above low
prices, a profit for the year of $3,000 resulted. The
total cost of manufacturing the gas was 22.2 cents per
1,000 cubic feet, so that if necessary the price to the con-
sumer can still be further reduced to an appreciable
degree. In London the gas can be obtained over a
great area for the price of 50 cents per 1,000 cubic
feet, although the supply is carried out by a private
company. The reason of this low tariff is that the
dividends payable to the shareholders are limited by
the government, and the operations of the company arc:
rigorously controlled by the authorities.
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THE HEAVENS IN AUGUST.
BY HENRY NORRIS RUSSELL, PH.D.

The chief astronomical events of this month are two
eclipses, one of the sun and one of the moon, both of
which are visible in the United States.

The lunar eclipse comes first, on the night of the
14th. It is partial, only about one-third «f the moon’s
diameter being immersed in the shadow. The moon
enters the penumbra at 8.9 P. M. eastern standard time;
that is, at this moment an observer stationed at the
proper part of the moon would first see the sun begin
to disappear behind the earth. But it will not be till
sceme time later that the darkening of the moon’s south-
ern limb will be apparent to the eye. At 9.39 P. M.
the moon enters the earth’s shadow proper, from
which all direct sunlight is excluded, and she con-
tinues to press further into it for an hour, and then
gradually moves out of it again, leaving it altogether
at 11.43, and getting clear of the penumbra at 1.12
A. M.

This .eclipse is. therefore very conveniently observ-
able in one part of the world, but little information of
scientific value can be anticipated from it, thanks to
the fact that the earth’s atmosphere prevents the edge
of its shadow from being sharply defined, so that it is
impossible to tell with any degree of accuracy when it
reaches any given spot on the moon.

Far more important is the solar eclipse on the 30th,
which is one of the most interesting ones for many
years. It is a total eclipse, of pretty long duration,
and the line of central eclipse passes through several
regions which are conveniently accessible for observ-
ing parties.

The eclipse is total at sunrise in Manitoba, just
north of the United States boundary. Thence the
shadow sweeps eastward across Canada, north of the
settled districts, and comes out on the Labrador coast.
It turns somewhat to the southward as it crosses the
Atlantic, and reaches land again on the Spanish coast
near Cape Finisterre. Crossing Spain, the shadow trav-
erses the Mediterranean, passes near Tunis, enters the
African desert, passes over the Nile near Assouan, and
finally bids farewell to the earth somewhere in Arabia,
less than three hours after it began in Canada. The
duration of the total phase is greatest in Spain, where
it is about 33 minutes, while it is about 2% minutes
in Labrador, and a little less than three minutes in
Egypt.

Several parties of astronomers are going to Labrador,
and many more to stations in Spain and Algeria, so
that a goodly store of observations may be expected
if only the we: ther behaves as well as it did in 1900:,
when the track of the shadow on the European side of
the ocean was almost the same as at present.

Weather permitting, a great deal of spectroscopic
and ether information about the sun’s surroundings
will undoubtedly be obtained. Perhaps the most inter-
esting observations from an amateur’s standpoint are
those that will be made in the search for a possible
small planet nearer the sun than Mercury, by photo-
graphing the whole region of the sky near the eclipsed
sun. This has been done at several recent eclipses,
without result, only known ‘stars being found on the
plates; but the brilliant success of photographic meth-
ods in finding new satellites makes one feel that the
search for an intra-Mercurial planet ought to be con-
tinued a little longer.

THE HEAVENS.

The finest constellations visible at this season lie
near the Milky Way. We may begin with Lyra, whose
brightest star, Vega, is almost overhead at 9 o’clock
on an August evening. This splendid white star dis-
putes with Arcturus and Capella the claim to be the
brightest in the northern hemisphere of the sky. In
fact, the order in which different observers would rank
these three stars is different, not because the stars
themselves. vary in brightness, but because they are
of very different colors, and some people have eyes
more sensitive to one color than to another. When we
come to consider the distances of the three stars, and
their aetual .brightness, it appears that Vega and
Capella, which are almost equally distant from us, are
each about one hundred times as bright as the sun,
while Arcturus, which is much more remote, is ten
times as bright as either of the two.

Vega serves as a pointer to several interesting ob-
jects. Close to it on the northeast is a faint star,
which can be seen to be double with the naked eye by
a few people with keen eyesight, or by ordinary mor-
tals with an opera-glass. Each of the two components
is a fine telescopic double. Southeast of Vega, at a
little greater distance, is a pair of third-magnitude
stars, of which the western one is the remarkable vari-
able Beta Lyra, which changes more than a magnitude
in brightness with great regularity in a period of about
twelve days. The line of these two stars, carried east-
ward, points to Beta Cygni, a very- fine double star
in the Milky Way, well seen with a small telescope.

The rest of Cygnus lies to the northward, and con-
tains several bright stars. The Milky Way in this
neighborhood shows singular differences in brightness,
with a number of dark patches, some of which look
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almost like clouds obscuring it. They are probably
really gaps between the ‘“star clouds,” which send us
most of the diffused light of this region, though they
consist of very faint stars.

South of Cygnus is Aquila, with the bright star
Altair lying between two fainter ones. Below this
again is Sagittarius, with the little Milk Dipper, and
farther west is Scorpio, now seen at its best.

Arcturus is the most conspicuous object in the
western sky. The constellations Corona and Hercules
lie between it and Lyra, Ophiucus and Serpens are be-
tween it and Scorpio, and Libra and Virgo are below
it, the latter setting. Mars, which is in Libra, is the
most prominent object in the southwest, and Saturn
balances it in a similar situation in the southeast.

The great square of Pegasus is about an hour high
in the east. Perseus and Andromeda are on the hori-
zon north of it, and Cassiopeia above them. Draco
and Ursa Minor are above the pole, and Ursa Major
is to the left of it.

THE PLANETS.

Mercury is evening star until the 29th, when he be-
comes a morning star. He is best vigible during the
first week of the month, when he sets about an hour
later than the sun, and can be seen in the twilight,
almost exactly due west.

Venus is morning star in Gemini, and is unusually
prominent, rising about 2 A. M. and being still very
bright, though past her maximum. Mars is in Libra,
and sets about 11 P. M. in the middle of the month.
On the 26th he is in quadrature with the sun, and

‘comes to the meridian at 6 P. M.

Jupiter is morning star in Taurus, almost exactly
opposite to Mars, and rises at about the time that the
latter sets. He is in quadrature on the 28th, but be-
ing west of the sun, he crosses the meridian six hours
before him, instead of six hours after, as Mars does.

Saturn is in opposition on the 23d, and is visible
all night. He is in Aquarius still pretty far south,
but better placed for observation than he has been for
several years. His rings are seen more nearly edge-
wise than has been the case for some time, and the
orbits of his satellites are also apparently more
elongated.

Titan, the brightest of the satellites, which can be
seen with a small telescope, is west of the planet on
the 3d, north on the 7th, east on the 11th, and so on,
his period being 16 days. When he is north or south
of the planet, his apparent distance is about equal
:to the diameter of the rings; but when east or west of
it, it is about five times as great.

Uranus is in Sagittarius, and comes to the meridian
at 8:30 P. M. in the middle of the month. Neptune is
in Gemini, and crosses the meridian about 3 A. M.

THE MOON.

First quarter occurs at 5 P. M. on the 7th, full moon
at 10 P. M. on the 14th (during the eclipse), last quar-
ter at 1 A. M. on the 23d, and new moon at 8 A. M. on
the 30th—again during an eclipse. The moon is near-
est us on the 4th, farthest off on the 20th, and nearest
once more on September 1.  She is in conjunction with
Mercury on the 2d, Mars on the 8th, Saturn on the
15th, Jupiter on the 23d, Venus on the 27th, and Mer-
cury again on the 30th.

Cambridge, July 10, 1905.

et~

A NEW KIND OF FIREPROOF THEATER,

Mr. Mausshardt, a German inventor, has recently
made an attempt, successful it seems, to permit spec-
tators to escape quickly from a theater in the case
of fire. In fact, his project aims at emptying the
theater within thirty seconds from pit to gallery, no
matter whether it contains twenty or two thousand
visitors.

When it is considered that the problem of moving
bodily whole houses has been solved both in America
and more recently in Europe, the task of conveying
irto the open the whole pit, including all its occupants,
should not seem to be impracticable. In fact, Mr.
Mausshardt places the whole pit, including the boxes
situated on the same floor,:and the partition walls of
the lateral corridors, on rollers. running over rails
extending for a suitable distance in front of the
theater. In the case of fire, the whole pit, including
any rooms on the same floor, is moved into the cpen
quite independently of any individualeattempts to gain
the open air through the corridors.

As regards the other part of the problem, namely, to
convey the spectators in the balconies in the same
short interval of time into the open, and to put them
down on the street, this has been ingeniously con-
nected with the first part of the rescuing problem.
Each balcony has a number of window doors opening
toward the street. Although closed during the per-
formance, these doors are opened in case of emergency,
either automatically all at a time or else singly by
hand in case of a breakdown of the mechanism. Any
one of these doors opens on a gallery, the galleries of
each balcony being suspended by hinges from heavy
outriggers, which act as powerful single-armed levers
and which turn round pivots beneath the first balcony.
When lowered, all the outriggers and the three sus-
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pended galleries will be moved sidewise, coming down
outwardly on the street. The outriggers are fixed by
their upper ends to wire ropes running over a pulley
on the roof through the lateral walls into the ground
floor, where they are wound up on rollers, fixed rigidly
to the side walls. As the outriggers descend, a trans-
verse shaft is actuated through a conical toothed gear-
ing, and the racks fitted beneath the pit, and along
with these the pit itself, which runs on rails, are set
rolling. The exceedingly simple gearing is so calcu-
lated that at the very moment the outrigger galleries
touch the street, the whole pit has been removed from
the theater building. The entire apparatus has been
so designed as to be operated from an inclosed cabin,
after a signal has been received from the fire station
of the theater. .

There is, however, the possibilily of some persons
being left in the balconies after the rescuing has been
performed. Now, these will be able to escape over
stationary running galleries fitted outside to the build-
ing, the more easily as by far the majority of spec-
tators have doubtless left the theater, so that there is
no possibility of a crowd.

A model theater has been constructed by the inventor
according to the plans of the Karlsruhe Court Theater,
and a real theater on this ingenious system may soon
be constructed.

—_—— -t -—
SCIENCE NOTES.

One century has elapsed since Theodore de Saussure
published his remarkable investigations relating to
the nutrition of plants and to the influences upon
plants of certain well-known physical forces. Al-
though preceded by the publications of Duhamel, Hales,
Ingenhouss, and Senebier, as well as by those in a
somewhat different line, by Konrad Sprengel and
others, we may look upon the work of De Saussure as
a wonderful production for his time and as strikingly
irdicative of the status of plant physiological problems
a century ago. His paper may be regarded in a sense
as the original charter of plant physiology.

Prof. Albert M. Reese, of the Syracuse University,
has gone to Florida, under the auspices of the Smith-
sonian Institution, to collect eggs of the alligator with
which to work out its embryology; subsequently he
will spend some time at the biological laboratory of
the Carnegie Institution of the Dry Tortugas, develop-
ing his find of this crocodilian species. The alligator
cannot long escape practical extermination. Already
they are becoming scarce and the price of hides has
gone up enormously in the last few years. The alli-
gator is characteristic of the austroriparian region,
ranging from North Carolina to the Rio Grande of
Texas. It has never been seen in the Mississippi River
north of Rodney, Miss.,, which is about latitude 32.
Twenty-five years ago this reptile existed in great
abundance in its range, but as alligator leather be-
came fashionable about that time the demand thus cre-
ated has reduced the supply by at least 98 per cent.
It is said that a person may travel now from Jackson-
ville to Miami, Fla., without seeing a single alligator.
It is estimated that 2,500,000 alligators were killed in
Florida from 1880 to 1894.

In no country in the world do insects impose a
heavier tax on farm products than in the United States.
The losses resulting from the depredations of insects
on all the plant products of the soil, both in their
growing and in their stored state, together with those
on live stock, exceed the entire expenditures of the
national government, including the pension roll and
the maintenance of the army and the navy. Enormous
as is the total value of all farm products in this coun-
try, it would be very much greater were it not for the
work of these injurious insects. The statistics of agri-
cultural products for the year 1889, of the Twelfth
Census, and for subsequent years, gathered by the
Bureau of Statistics of this department, indicate an
annual value of all the products of the farm of about
$5,000,000,000. To one familiar with the work of the
important insect pests of the different agricultural
products entering into this total it is’ comparatively
easy to approximate the probable shrinkage due to in-
sects.. The detailed consideration of such shrinkages
which’ follow indicates that they will rarely fall below
10 per cent, and in years of excessive insect damage
raay amount to 50 per cent or even more of the im-
portant staple products of the farm. An annual
shrinkage of 10 per cent is a low estimate, which is
more often exceeded than fallen below, and indicates,
at current farm prices, a’ money loss of $500,000,000—
the minimum yearly tax which insects lay on the
products of the farm. This total comprises, however,
only losses suffered by the growing and maturing crops
and annually by live stock, and does not include two
very considerable and legitimate items, namely, the
loss occasioned by insect pests to farm products, chief-
ly cereals and forage crops, in storage, and to natural
forests and:forest products. As shown in the consid-
eration of these two sources of loss presented below,
at least $100,000,000 must be assigned to each, making
a total annual tax chargeable to insects of $700,000,000.
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TELEPHONES ON EVERY STREET CORNER.
BY GEORGE J. JONES.

The public pay station has proved one of the most
profitable features of the telephone business, some of
these installations in the more populous portions of
the larger cities having done a business of $250 per
month, which explains their very rapid introduction
into every available place. It is hardly possible in
the busier portions of a large city to get out of range
of one of these public station signs; and while the
instruments are generously scattered through the resi-
dential portions of the cities, they are not so conveni-
ent as the telephone people would like to make them.

It has been argued that were it possible to have
these instruments more accessible in the residence
portion of the cities, it would probably in a great
measure break up the habit resorted to by some per-
sons of making use of the instruments installed in
the houses of their neighbors, which is not only an
annoyance to the subscribers, but a loss of revenue to
the company. With the view of remedying
these evils, many suggestions have been made
and investigated. The most promising scheme
is one which has been tried in the city of Bridge-
port, Conn., and is about to be extended to a
number of larger cities. This provides for tele-
phones on every street corner.

Views of these novel instruments are given
herewith, and it will be seen that they are quite
inconspicuous. They resemble the police and
fire alarm boxes which are to be seen on the
streets of many cities. These stations are all
keyless, and upon opening the door, there will
be found a standard installation of the gravity
type. A directory is found hanging on the door,
and the desired connection is brought about in
the same manner as is customary with other in-
struments; the conversation having been finished
and the receiver hung up, the door, being also
of the gravity type, closes itself.

The boxes containing these equipments are
sometimes mounted on pillars, and again merely
secured to telegraph and telephone poles or even
trees. In some cases the box will jointly oc-
cupy the same pillar with a mail box or fire-
alarm outfit.

Where street privileges for the new telephone
boxes have been declined by the municipal au-
thorities, on the ground that there were already
too many of these devices on the street, the objection
has been met with the proposition to make these sta-
tions still more of the nature of public utilities by
placing them at the service of the public for all mu-
nicipal and emergency uses. It is possible to make use
of these instruments instead of police and fire calls.
An- extremely convenient means of calling an ambu-
lance or summoning police help is offered to any one,
the company agreeing to transmit all messages of this
character without requiring the customary formality
of depositirg the coin. These instruments are being
introduced by Gray Telephone Pay Station, Hartford.
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A novel process of electric welding, developed by the
Accumu-

TELEPHONE POST
FOR CITY STREET,

Scientific American

nected in parallel. Even in case a dynamo serving at
the same time for other purposes is used, this storage
battery will prove efficient in avoiding any heavy fluc-
tuations in pressure. The great amount of heat sup-
plied to the working piece by the electric arc causes
this as well as the metal to be welded to melt at the
point of contact, thus insuring a rather intimate junc-
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otherwise would require the whole piece to be rejected.
This is the case, for instance, with broken teeth of
toothed wheels. Outside of cast iron, wrought iron
and nickel or Siemens-Martin steel can be treated on
the above process, applying pieces of the alloy in ques-
tion. - In connection with railway and tramway con-
struction this welding method will, however, be used
to especial advantage to connect the rail joints. The
outfit used by the Aocumulatorenfabrik comprises two
cars, one of which contains the stqorage battery, while
in the other there is installed a transformer to reduce
to 60 volts the pressure of the direct current derived
from the trolley wires.

P

THE PRIMITIVE OBSERVATORY OF JEYPORE.
Jeypore is the pleasant, healthy capital of one of the
most prosperous independent states of Rajputana, In-
dia, and is a very busy and important commercial
town, with large banks and other trading establish-
ments. It is a center of native manufactures, especial-
ly those of many kinds of jewelry and of colored

TELEPHONE FOR RURAL
DISTRICTS.

ture of the two. The process is continued under a con-
tinuous supply of welding material, until the joint or
the aperture to be welded is filled in entirely. Owing to
the heat being partly carried away by the metal, there

.is no risk of the weld becoming superheated. The size

and intensity of the arc are readily controlled, both
being reduced gradually after the weld is completed,
so that the material is allowed to cool down slowly,
avoiding any stress. It is claimed for this process of
electric welding that it affords a cheap and simple
means of causing any flaws and other defects of cast-
ings, as well as cracks, to disappear. In connection
with large heavy castings it affords the possibility
rapidly and cheaply to repair smaller damages which

printed cloths and muslins. The enameled work
done here is the best in India, and the cutting
and setting of garnets and other stones found in
the state is a large branch of industry. The
crowded streets and bazars are most lively and
picturesque. It is laid out in rectangular blocks,
and is divided by cross streets into six equal por-
tions. Th.e main streets are 111 feet wide and
are paved, and the city is lighted by gas. The
Maharaja’s palace occupies the center of the city,
which has a population of about 143,000,

In Jeypore is the famous Jautra or Observa-
tory, the largest of the five built by the cele-
brated royal astronomer, Jey Sing, the founder
of Jeypore, who succeeded the Rajas of Amber in
1693. Chosen by Muhammad Shah to reform the
calendar, his astronomical observations were
formulated in tables which corrected those of
De la Hire. He built five observatories—at Del-
hi, Benares, Muttra, Ujjain, and Jeypore. The
observatory at Jeypore is the largest of the five.
It is not under cover, but is an open courtyard
full of curious and fantastic instruments in-
vented and designed by him. They have been
allowed to go out of repair, and many of them
are now quite useless, it being impossible even
to guess what purpose they served in the won-
derfully accurate calculations and observations
of their inventor; but the dial, gnomons, quadrants,
etc., still remain of great interest to astronomers, and
the Observatory at Jeypore is one of the places which
is always visited by tourists.

England the Pioneer of the Iron Bridge.

England is considered the pioneer country of the
iron bridge, the first one, consisting of a nearly semi-
circular cast-iron arch, having been built in 1776-79.
In 1786, Thomas Paine, the well-known author, de-
signed and made a ‘model of a segmental arch. This_
model was set up at Franklin’s house in Philadelphia,
whence it was taken to the State House, and, eventu-
ally, exhibited at the Academy of Sciences, Paris.
Paine had an

latorenfabrik,
Ltd., of Ber- |
lin, is based in
its working on
the heat evolv-
ed by an elec-
tric arc formed
between the
working piece
and a carbon
electrode at the
place the weld
is to be made.
The carbon is
fixed to the
holder, and is
readily shifted
to any place in
the neighbor-
hood of the
weld. An in-
conven-
ience with
electric weld-
in~ processes is
the current
shocks un-
avoidable in
operation, but
remediable
perhaps su c-
cessfully by us-
ing a relative-
ly small cur-
rent generator
in connection

g

with a storage
battery con-

THE OBSERVATORY OF JEYPORE. INDIA, BUILT BY JEY SING ABOUT 1693,

experiment al
cast-iron
bridge built in
England i n
1790, and Row-
land Burdon,
in 1793 to.
1796, built the
bridge at
Wearmouth
of 240 feet
clear span,
after this mod-
el, which form-
ed the basis
of many cast-
iron bridges
built there-
after, and be-
came the pro-
totype of the
modern  steel
arch. Paine’s
device was also
the basis of
the design of
the Market
Street Bridge
and the first
Fair mount
Bridge, in
P hiladelphia,
both being
wooden arches.
T h e former
was completed
in 1800,and the
latter in 1812



JuLy 29, 1905.

THE EVOLUTION OF THE HORSE,

At the American Museum of Natural History, Prof.
Henry Fairfield Osborn recently gave six lectures un-
der the auspices of the Trustees of Columbia Univer-
sity, entitled “The Jesup Lectures on the Evolution of
the Horse.” The lectures were illustrated, and covered
first the recent and past researches of Prof. Osbern
and his assistants (especially Mr. J. W. Gidley) and
of other investigators on the fossil horses of America
and Europe; second, the mass of writings by American
and European zoologists upon the origin and evolution,
relationships, structure, and habits of the breeds of
domesticated and wild horses and of their near rela-
tives, the asses and zebras. The following is an ab-
stract of the lectures covering the first series of topics
mentioned: The various races of the horse
family furnish a beautiful example of
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limbs are principally fore and aft, the muscles for
drawing the limbs across the body and for rotating the
arms having been lost during the course of increasing
specialization. The photographic and mechanical
analyses of the motions of animals made by Muybridge,
many of which have been published in early numbers
of the SCIENTIFIC AMERICAN, show the varied gaits of
the horse in comparison with those of the raccoon,
tiger, elephant, camel; and the mechanical superiority
of the trot over other gaits must be admitted. The
traditional representations by artists of the trot and
gallop are usually wrong. A draft horse in the act of
pushing against the collar of the harness, and thus of
drawing a heavy load, causes the backbone to curve
somewhat at each thrust of either of the hind limbs,
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ferenees from modern horses. For example, the great
French naturalist Cuvier (1783-1844) who described
the three-toed Amnchitherium, recognized its horselike
characters, but as he did not believe in the evolution
or change of species, he naturally did not regard it as
an ancestral equine. Other French naturalists de-
scribed a number of other species with similar results.
In England the great comparative anatomist Sir Rich-
ard Owen, had the goed fortune in 1839, 1842, 1857, to
discover in rocks of Eecene age the fossil remains of
what is now regarded as one of the most ancient and
primitive horses known (the term horse being used
here in a very broad sense), hamely, the little four-
toed Hyracotherium. Darwin’s great work on the
“Origin of Species” (1859) set naturalists searching

for “missing links” and ancestral forms,

and so the French naturalist Gaudry in

adaptation, or the adjustment of the or-
ganism to its surroundings. In every ani-
mal of to-day the remnants of adaptations
belonging to the remote past are mingled
with adaptations to the present, and many
characters of the domestic horse may be re-
garded as inherited adaptations of remote
antiquity. Thus the habit of carrying the
head high is a reminder of the time when
the wild stallion at the head of the herd
had to be always on the watch for foes;
the sudden shying is an instinctive mem-
ory of the days when a quick jump to one
side might save a horse from the sudden
spring of a beast of prey; while bucking is
a device for shaking an enemy off the
back. Again, the usefulness of the horse
for cavalry exercises depends upon his hav-
ing inherited an instinct for acting in con-
cert with his fellows.

The several parts and habits of a horse
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1865 fully recognized the equine affinity of
the three-toed fossil genus Hipparion of
Greece and the ancestral character of the
horses of the Upper Eocene period. Final-
ly, Huxley predicted in 1870 that the horse
and all other hoofed mammals would be
traced back ultimately to a form with five
toes on each foot, and both Kowelevsky
and our compatriot Cope prophesied that
this generalized form would have bunodont,

_j or low-crowned, grinding teeth. Finally,

the discoveries of Leidy, Cope, and Marsh
(of Yale) in this country first made clear
in a general way the successive steps of
equine evolution, and furnished Darwin
and Huxley with a celebrated instance of
evolution as indicated by fossil history.
Evolutional changes involve either, (1)
the remodeling of old parts, as in the evo-
lution of the grinding teeth; (2) the re-
duction of certain parts and enlargement of

are also adjusted to each other, and these
natural adjustments were what first made
the horse valuable to man. Thus the horse
is a quadruped, seeking safety and food by
its speed and traveling power; it is also a “soliped,”
with stilt-like legs, walking on the tips of its single
toes; and being a grazer and browser, its neck must
be long enough to bring the lips to the ground. As a
traveler it has acquired varied limb action and gaits,
and also varied experiences, which have served to in-
crease its resourcefulness and intelligence. Not being
defended by horns or tusks, it uses its hoofs collec
tively as a weapon, which is particularly powerful and
effective, the young being frequently defended from
wolves by a ring of desperate hoofs. Since the chief
enemies of the horse are the larger carnivores, it has
developed quickness of sense and movement, and the
young must be
able~to run with

The Successive Stages in the Process of Rising on the Tip of the

Middle Toe.

so as to bring the point of application of the force as
near as possible to the midline of the body.

Most of the physical and mental traits of the horse
are entirely useful. Usually each habit, each struc-
ture, must, as it were, pay its way, to give a definite
return for the blood and food it receives from the
organism as a whole. However, in human society
there are individuals and institutions that have out-
grown their usefulness, and although reduced in im-
portance and destined to disappear ultimately, they
still manage to ‘hang on.” So too the horse retains
traces of many former habits (e. g, a trace of the
habit of brushing away the snow with its fore foot,

others, as in the loss of inner and outer
toes and the great enlargement of the mid-
dle toe; (3) the coalescence or fusion of
parts, as in the case of certain wrist bones
and the fusion of the two forearm bones (ulna and
radius); (4) the addition of new parts, as for example
the great increase in the total number of cusps in the
premolar grinding teeth. Thus ‘“evolution” does not
imply a .uniform advance of all organs. If some de-
velop, others degenerate. In the feet, the outer and
inner toes (like Peter) were “robbed to pay Paul” (the
main middle toe). Sometimes we seem to have evi-
dence that evolution has taken place in a definite or
determinate direction, as if, for example, the final com-
plex pattern of the horse’s grinding teeth were the
goal toward which the trend of evolution had been
aimed from the first. In fact, as shown by a series of
) photographs, all
the elements of

the herd at birth.

It is true that
the horse is a
complex “ma-
chine”; but it is
more. No mere
machine is self-
perpetuating, no
machine becomes
perfected through
lon g - continued
use.

One of our pho-
tographs repre-
sents a beautiful-
ly mournted group
consisting of the
skeleton of a
horse rearing and
of a man, recent-
ly placed on ex-
hibition in the
American Mu-
seum. The pic-
ture shows that

the complex later
teeth are present,
as it were “in
embryo,” in _the
crown of the mo-
lars of the ances-
tral  Protorohip-
pus, the grinding
teeth being low-
crowned and their
crowns with low
tubercules,
instead of the
elaborately folded
crests of later
types. Hence, all
the earliest hoof-
ed animals retain
thiscondition
more or less fully,
and among early
horses the famous
Protorohinp-
pus, the virtual
founder of the

the bones of man
and horse are
strictly compara-
ble, but man has
retained more of
the primitive or generalized features common to all
mammals, the horse being far more specialized in the
structure of its limbs and of its grinding teeth. The
special structure and motions of the limbs are eluci-
dated. by the accompanying photographs of rearing and
leaping horses. Figures were used by Prof. Osborn
showing sections of the limbs, the various types of
joints, the action of the muscles and tendons, of the
lizaments and of the patella or knee cap. The several
parts of the limb in their capacity of levers must also
be considered. The rate of oscillation of the upper
arm and thigh bones when acting like a pendulum has
been increased by the shortening of these bones, and
they have hecome drawn up among the muscles. For
purposes of locomotion, the movements of the horse’s

Skeletons of the Modern Horse (Above) and of the Small Four-Toed Horse (Below), Showing the Superlorlty in Length

of Limb of Modern Horse.
THE EVOLUTION OF THE HORSE.

so as to get at the grass underneath), and especially
many vestiges in the skeleton. Among these may be
mentioned the vestigial bony elements in the pelvis
and shoulder girdle, in the wrist and ankle joints, and
the famous “splint” bones back of the cannon bone,
which are the vestiges of inner and outer toes. Some-
times organs which have entirely disappeared from
the normal individual occur sporadically as “rever-
sions.” Thus the splints mentioned above very rarely
appear as well-developed side toes, the foot of such a
“freak” horse closely resembling that of one of the
ancestral three-toed horses of the Tertiary period.
Many of the fossil skeletons now regarded as repre-
senting ancient equines were not recognized as such by
their discoverers, on account of their very obvious dif-

horse dynasty,
makes the near-
est approach to it.
A number of il-
lustrations pub-
lished some time ago in these columns represent the
skeleton, the foot structure, teeth, and probable ap-
pearance in the flesh of this fascinating little creature,
which was actually smaller than the head of one of
its modern representatives. The Protorohippus had
already lost by reduction the inner or first, and the
outer or fifth toe in the hind foot, and most of the
inner or first toe in the fore foot. This process of
reduction was demonstrated to have gone on until in
the final stage of evolution but one great toe, the mid-
dle of each foot, remained. The reason for this change
is quite apparent. The horse family has made speed
the keynote of its evolution; it had elected, as it
were, to run instead of to hide, to seek for food over
a wide area. One factor of speed is length of limb;
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wherefore the “horse” rose up on its toes, and the
toes began to elongate. The first effect of this was
to 1lift the shorter toes, Nos. I and V, clear of the
ground, and being no longer useful in supporting
weight, they speedily dwindled and vanished. Mean-
while the middle digit had to bear more and more
weight, and hence it grew larger. The process of get-
ting up on tip-toes being continued, Nos. II and IV
{followed Nos. I and V, until finally only No. III, the
middle toe, remained, with vestiges of I and V.

A Fireproof Theater of Armored Concrete.

A well-known German firm is building a miniature
fireproof theater of armored concrete, which is spe-
cially intended for fire tests, and is to become a
model theater where any safety devices which have
so far been suggested against the danger of fire, as well
as any preventions that might be proposed in future,
will be demonstrated.

The theater is to be fitted with a stage of 7.5 meters
breadth and 6 meters depth, separated by an iron cur-
tain from an amphitheater 5.5 meters in breadth and
7 meters in depth. The stage consists of the resting
place, the rolling floor, a working gallery to the right
and another to the left, and an adjusting bridge. The
latter parts are .of iron, and are suspended by ties of
the same material from the ceiling, which consists of
massive Monier concrete. The amphitheater consists
of a simple gallery with lateral issuing staircases lead-
ing into the open. Special rain attachments are to be
provided.

In connection with the experiments contemplated,
the outlets through which smoke of a fire may escape
will be studied with especial care. Any combustible
decorations exposed will be fitted as in actual opera-
tion. It is thought possible by these experiments to
find out devices for rendering a stage fire ineffective
to the amphitheater. if the gases are led away
promptly and safely from the stage into the open air,
and if sprinkling proves an efficient fire-extinguishing
agent, an amphitheater of fireproof construction might
be safe against any danger of fire. According to a re-
port in Der Gesundheits-Ingenieur, it is intended to
make fire tests before filled amphitheaters.

Accident to the Montgomcory Aeropls.u]e.

On July 18, in the presence of 2,000 persons who
had gathered at the Santa Clara College grounds to
see the flight of Prof. John J. Montgomery’s aeroplane,
the “Santa Clara,” the machine collapsed when at the
height of nearly half a mile and Aeronaut Daniel Ma-
loney was hurled to the ground. The flying machine
was shivered into fragments, and Maloney, who was
picked up with a fractured skull, lived only an hour.

A balloon raised the aeroplane to a considerable
height. When the fabric was but a speck in the sky,
balloon and aeroplane slowly parted company. To the
left the aeroplane slowly circled, cutting pretty figures.
Maloney seemed to have perfect control of the machine.

Then, suddenly, the device refused to obey the guid-
ing hand of the aeronaut, and with an abrupt circle it
plunged quickly to the left and nearly overturned.
Maloney could be seen struggling with the guide wires,
but it was apparent that his efforts were futile. The
machine fell swiftly earthward. One of the wings col-
lapsed as the aeroplane gained added impetus and the
mate snapped from its support and fluttered limp in
the air. The front wings still remained outspread
and checked to a slight degree the swiftness of the
descent, but down with fatal impetus the aeroplane
came through 2,000 feet of space.

The disaster was probably due to the guy rope catch-
ing one of the wings of the aeroplane as it was liber-
ated. The machine has Been fully described in these
columns.
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The Cuarrent Supplement,

The current SuppLEMENT, No. 1543, opens with a
most thorough article on motor omnibuses in London,
by thé English correspondent of the SCcIENTIFIC AMERI-
cAN. The article excellently shows how automobile
omnibuses are competing with English tramways and
gives valuable data. The Cerebotani facsimile tele-
graph is described by Emile Guarini. Mr. Brysson Cun-
ningham presents a most instructive article on con-
crete, giving much practical information. “An Island
Prison on the Forth,” is the title of an article which
describes the picturesque Bass. The English correspon-
dent of the SciENTIFIC AMERICAN writes on a torsion-
meter for recording the horse-power of steam turbines.
Dr. Alfred Gradenwitz contributes a brief but inter-
esting article on the use of bronze castings for naval
purposes. Many years ago Prof. Henry Draper pre-
pared a monograph on the construction of a silver
glass telescope 151% inches in diameter in aperture
and its use in celestial photography. That monograph
to this day is by far the best treatise of its kind ever
written on the construction of a reflecting telescope.
The Editor of the SupPLEMENT has deemed it advisable
to republish this valuable monograph and accordingly
the first installment will be found in the current issue.

Scientific American

A NEW INTERRUPTER.
BY HUCK GERNSBACK.

Experimenting with different magnetic and electric
interrupters, the idea occurred to me that it might be
possible to construct an interrupter whose chief func-
tions would be based upon the expansion and contrac-
tion of mercury, when heated, by passing a current
through it.

After many fruitless experiments I succeeded in
making such an interrupter, and the definite form that
proved most satisfactory is explained in the following
lines:

A Dbarometric glass tube of about 15 centimeters
length, with a central opening of 3 millimeters, is
heated in an oxy-hydrogen flame and drawn into the
shape, as shown in the accompanying drawing. This
is by no means easy, as the tube, ¢, which represents
the main part of the interrupter, must be so attenu-
ated as to leave a capillary bore within, its minute
diameter not surpassing 145 of a millimeter.

Heat the middle part of the tube over the flame by
constantly rolling the ends between three fingers of
each hand, till it is red hot and soft. Take the tube
quickly out of the flame, and draw it straight out, till
it is thin enough; then bend it into the right shape,
and let it cool slowly. Of course, these manipulations
have to be done quickly, because the glass will not
remain soft very long in the open air, and it is nearly
impossible to draw the capillary tube when the flame
touches it. The tube has to be filled then with chemi-
cally-pure mercury, which s easily done by placing
the end of the open column, A, in a receptacle con-
taining the quicksilver. By drawing the air out of
B, the mercury will quickly mount in A, then 'pass
through O, and rise up in B. It is well to only half
fill both columns. The apparatus will generally work

A NEW INTERRUPTER.

satisfactorily, when the whole arrangement can be
placed in any desired position without the mercury
flowing out of it. This is a sign that the capillary
tube, C, is sufficiently attenuated.

Two thin platinum wires are introduced into A and
B till they dip in the mercury. The apparatus is put
into a vessel containing water, which serves to con-
stantly cool C, which part would soon break in the
open air. Connect the two wires with two small stor-
age batteries, and the interrupter will start instantly.
In the middle of C there will be a bright bluish-green
spark, and a high-pitched tone will emanate from the
interrupter, indicating that the interruptions are of
high frequency.

I found that this interrupter works most satisfactor-
ily with 4 to 6 volts; it will consume, when made ac-
cording to directions, from 14 to 14 ampere, and run as
long as desired. By making the part, ¢, of a larger
cross-section, the voltage may be higher and more cur-
rent will be absorbed, but the interruptions will be
very unsteady and irregular, and will very often give
out entirely.

The instrument, I believe, cannot be used with high
tension currents, as it is too delicate, but it will work
satisfactorily in connection with small induction coils,
for instance, although a condenser will be required.

'The explanation as to how this interrupter works is
as follows:

The instant the current is closed, the mercury at
the smallest cross-section in ¢ will become so heated
that it commences to boil, and the force of the result-
ing bubbles, falling against each other, will be suf-
ficient to make a momentary rupture in the thin mer-
cury column. There will be a little shock, and the
expanding quicksilver will rise in A and B. Of course,
a vacuum will be created at the place where the rup-
ture occurred; and as the tube is immersed in water,
the mercury will stop boiling; it cools instantly, then
contracts, and the atmospheric pressure, combined with
the weight of the quicksilver columns in A and B, will
help to bring the metal in contact again, after which
the same play commences as described.
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The Charcot Expedition.

An Interesting lecture on Antarctic exploration was
recently delivered before the British Royal Geograph-
ical Society by Dr. Jean Charcot. This explorer has
only recently returned from an expedition which was
organized and primarily financed by himself, and the
lecturer related the results of his researches. Dr.
Charcot limited his expedition to the survey of the
northwest coast of the Palmer Archipelago (Hoseason,
Liege, Brabant, and the Antwerp Islands); the ex-
ploration of the southwest entrance to the Gerlache
Strait and of Graham Land, with a view to elucidating
the Bismarck Strait, and to follow the coast as far as
Alexander I. Land, so as to substantiate and further
the labors of the Gerlache and Nordenskjold expedi-
tions.

His vessel, the “Francais,” was of only 245 tons. The
staff consisted of six unpaid officers and a crew of
fourteen, all French except one Italian, an Alpine
guide. Dr. Charcot himself was captain, doctor, and
in charge of the bacteriological studies. The expedi-
tion left Buenos Ayres on December 23, 1903, reached
Smith Island (South Shetlands) on February 1, 1904,
and thence went on to Low Island. Coasting the north-
west side of the Palmer Archipelago, they entered
Briscoe Bay, and afterward stayed eleven days in
Flanders Bay. Then, after erecting a cairn on Winche
Island (this cairn was missed by the Argentine relief
expedition, which therefore believed and reported that
the “Francais” and her crew were lost), they sailed
on and reached Pitt Island on February 26, but were
compelled by ice to return to Wandel Island, where
they wintered. 'The ship was protected from ice
brought in by®the northeast gales, with cables across
the mouth of the narrow haven. They erected a port-
able house, excavated storehouses, and set up shelters
and instruments for magnetic observation, observaticn
with quadrant and sextant, and so forth. The tem-
perature varied much and suddenly; the lowest was
—30.4 deg. F., but a rise from —22 deg. F. to 26.6 deg.
F. in a few hours was not uncommon, and was always
followed by violent gales from the northeast, which
broke up the ice between Wandel and Hovgaard isl-
ands, and so prevented any move being made, in spite
of many efforts. In December a channel was made
by means of melinite and saws and picks, and the
“Francais” returned to Winche Island. Early in
January they came in sight of the Briscoe Islands, and
on January 11 saw Alexander I. Land rising very high
on the southeast. The voyage was continued in great
difficulty and danger in the hope of finding means to
reach the land, on which several peaks hitherto un-
known had already been descried. On January 14
the “Francais” struck a submerged rock, and received
damage which necessitated pumping incessantly all
day and night, and this was maintained for wecks
until the ship so far recovered as to be safe with only
fifteen hours’ pumping, in which condition she ulti-
mately returned to Buenos Ayres. The new coast
along which she was sailing was surveyed, drawn,
and named after President Loubet, and the “Francais”
turned north again past the Briscoe Islands, the ex-
pedition completing its survey as it went, and finally
reached Puerto Madryn on March 4.

Another Device for Preventing Seasickness,

An ingenious self-leveling sea bunk for vessels, the
object of which is to overcome the discomfort to the
passenger of mal-de-mer, has been devised by a London
dentist. It has now been in successful operation upon
one of the mail-boats plying across the English Chan-
nel: The device comprises a swinging cot with four
cords passing from the corners to electric brakes,
which automatically check any attempt of the cot to
depart from its'position. While the cot remains level,
the cords are free to pass on and off the pulleys on
the brakes. 'The slightest loss of horizontality of the
cot causes mercury in four tubes to fall in some of
them and rise in others, and so complete the electric
current to the particular brake required to be put in
operation to check the further loss of horizontality.
The loss of level from the variation of the position
taken by the passenger is automatically compensated;
water being practically the same specific gravity as
the human body, a heavy man will press more water
to the foot of a specially-designed water bed than a
light weight, as also from side to side.

O+
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The Dangers of Cheap Leather.

The danger attending the use and wearing of adult-
erated leather is not perhaps fully realized. A large
amount of the cheap leather is weighted with glucose
and barium, especially the latter, so that when the
weight test is applied, such adulterated leather may
pass as first-quality material. Leather so treated, how-
ever, has the peculiar quality of absorbing moisture
freely and retaining it to an extreme degree. The re-
sult is that a boot 'made of this chemically-treated ma-
terial is in actuality never dry. Even in the driest
weather the perspiration of the feet is sufficient to
render the footwear dangerous, as such natural moist-
ure acts upon the inner sole and collects there.
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@ orrespondence,

Electrically=-Propelled Gyroscope,

To the Editor of the ScIENTIFIC AMERICAN:

In your number of July. 15, -page 50, you speak of
electrically-propelled gyrcscopes as being quite new.

The late Mr..George.M. Hopkins had an electrically-
vropelled gyroscope fifteen to twenty years ago. His
work upon the gyroscope is described in the Encyclo-
yaedia Britannica, ninth edition, under gyroscope. The
first edition of “Experimental Science” has the cuts
and description of the electrically-propelled gyroscope,
which I have seen operated many times. When the
writer was president of the Department of Physics,
Brooklyn Institute, Mr. Hopkins dembnstrated his
numerous gyroscopes before the departméent. A short
time afterward the Institute building was damaged
by fire, and these wvaluable instruments were totally
deétroyed. It was a great loss.

It is due to the memory of this most skillful experi-
m:enter that his credit in this matter should be main-
tained. W. C. PECKHAM.

Stamford, N. Y., July 14, 1905.
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The Rolling Motion of a Wheel,
To the Editor of the SCIENTIFIC AMERICAN:

I was much interested in reading the article ‘“The
Motion of a Rolling Wheel,” by G. F. Starbuck, in the
June 24 number of the SCIENTITIC AMERICAN.

A very simple way to understand the motion of a
rolling wheel is as follows: Motion of a body is rela-
tive and can only be judged by comparison with
another body. In the case of a rolling wheel there are
two distinct motions, the rotary motion of the wheel
about its axis, and the horizontal motion of the wheel
as a whole.

To understand it clearly lose sight for a moment ol
the idea that the rail is stationary and the wheel mov-
ing, as we only consider the rail stationary by com-
parison with surrounding objects, and imagine the
wheel as revolving in space and the rail (or ground)
traveling in a straight line at the same speed as a
point on the rim of the wheel. A point on the rail
touches the point on the rim of the wheel and for
that instant there is no motion as regards these two
points for they are both traveling at the same speed.

Halifax, N. S., July 1, 1905. E. G. STAYNER.

Wireless Telegraphy on Krains,

To the Editor of the SCIENTIFIC AMERICAN:

Wireless telegraphy on trains would act as a pre-
ventive of accidents in a great many cases. It could
be used as an extra precaution in addition fo the
block system. On single-track roads, in case a train
had diSregarded its meeting point, or orders, and had
gotten by the last telegraph office, the dispatcher could
catch it with th'e wireless. Railroad officials, by hav-
ing a wireless set in their private cars, could keep
in touch with affairs while traveling over the road.
In foggy or stormy weather, trains could keep in-
formed as to other trains ahead or behind, thus avoid-
ing rear-end coilisions. It would also prove invaluable
on electric lines, especially single-track, whereby meet-
ing points of cars could be arranged.

Every main-line switch should be protected by inter-
locking, and handled from a tower or connected with
an electric signal located some distance away from
it; and in case of its being open, or tampered with in
any way, this signal would show ‘“danger,” thus avoid-
ing any such disaster as recently occurred to the
Twentieth Century Limited. In case of a signal show-
ing danger, trains could approach with caution, and
set things to rights. This same signal would also be
used to give warning, in case of broken rails or mis-
placed fishplates. By having these signals located
at certain distances apart, a whole railroad could
be guarded against wrecks, except unavoidable acci-
dents, which are liable to occur at any time, in spite
of man or mechanism. F. H. SIDNEY.

Boston, Mass., June 29, 1905.

A Life=-Saving Coat,

A London tailor has invented a new life-saving coat
and gaiters, with which it is possible for a person
clothed therein to maintain an upright position when
immersed in the water, even if not possessing any
knowledge of swimming. The coat resembles in ap-
pearance an ordinary pilot coat; but it is fitted with
an air belt; which is inflated with air througlrf a tube.
The gaiters each weigh two pounds, and are fitted
with two brass wings or blades fastened to the back
of the heel. As the wearer moves his feet in the
water these wings open and shut, and not only propel
the wearer along like oars, but enable him to main-
tain an upright position from the waist upward in the
water. A practical demonstration of the utility of the
invention ‘was recently undertaken in the River
Thames by the inverntor, and its efficiency and life-
saving qualities clearly shown, even when moving
against the tide.
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Electricity on Swedish Trunk Lines,

A single-phase electric locomotive has been designed
for the Swedish government railroads, and experiments
are to be carried out therewith, on the application of
the electric power to the trunk railroads. Externally,
there is no departure from the design of the conven-
tional electric locomotive. Current is drawn from an
overhead conductor, and is designed to work at a line
pressure of. 18,000 volts as ‘a maximum, though ar-
rangements are made to use several lower pressures,
the lowest being 3,000 volts. The locomotive carries
an oil-cooled auto-transformer to reduce the pressure
for the motors, and an oil circuit breaker. The elec-
tro-pneumatic control system is used, a compressor
driven by a single-phase motor supplying air for all
auxiliary power purposes, such as switching, braking,
sanding, etc. The locomotive and equipment weigh
25 tons, and are carried on four 41-inch wheels. Fach
pair of these "is driven by a 150-brake-horse-power
single-phase motor at 25 periods with a gear reduction
of 18 to 70. The locomotive will handle a train at 40
miles an hour, and has been built by the British West-
inghouse Company, Limited.

FIVE THOUSAND DEGREES OF HEAT.
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN,

It has been rightly said that civilization began when
raan first discovered the use of fire. This is sym-
bolized by the legend of Prometheus stealing the fire
from heaven and thus conferring untold benefits upon
mortals. Nearly all the arts are indebted to the use
of fire, and in our modern times we obtain continu-
ally increasing sources of heat, such as are necessary
for the progress of science and industry. The higher
the heat we are able to obtain, the greater is the
field for new discoveries and processes by which our
horizon is widened.

This is eéxemplified in a striking way by the modern
invention of the electric furnace. Here we reach the
top of the scale, and many are the advantages we
obtain from such a powerful source of heat. The blast
furnace uses a heat of 2,400 deg. F. to produce the iron
{from the ore and send it out in a melted stream, while
the Eessemer converter, the next step in the process,
brings us 400 or 500 deg. higher. Then comes, the oxy-
hydrogen blowpipe. By the combustion of“'hydrogen
and oxygen we obtain a small blue lame which gives
us a heat of. 3,600 deg.,, and is sufficient to melt plati-
num and other refractory metals. Here we approach
the temperatures which were employed in the interior
of the earth to:form many of the minerals, among
others the different gems. With the heat of the oxy
hydrogen blowpipe we are now enabled to imitate
some of these processes. One of the most remarkable
of these results is the:formation of the ruby, which
is only alumina or the material of ordinary clay, crys-
tallized at an intense heat. The ruby is formed by
sifting powdered alumina into the gas stream which
goes to the flame, and there it is melted and it depos-
its beyond the flame in a transparent mass. In this
way rubies of large size weighing 10 or 15 carats can
now be formed, and in quality and color they equal
and even surpass the rubies found in the earth.

Now that we have succeeded in obtaining the ruby
by artificial means, it is only natural that we should
expect to go farther In the scale of heat and produce
other gems that have been formed in early times by
the intense heat of the earth’s 'interior. ‘We know that
the diamond is after all only prystallized carbon, and
in fact it has no essential difference in composition
form ordinary charcoal. Both 'are nearly pure carbon,
but the diamond has been brél}ght to the crystalline
form under the powerful forcés and high heat which
prevail in the interior of the globe, while charcoal is
formed under the ordinary conditions of the earth’s
surface. There is thus an essential difference in the
way these two forms of carbon have been produced.
We find that when we attempt to produce the diamond
we come face to face with great difficulties, seeing that
we are obliged to imitate to some extent the immense
forces which were in operation in the earth’s interior
and so reproduce nature’s process if we wish to obtain
the same result. How to imitate this process was the
question, and for a long time scientists were even un-
certain as to just how the diamond had been formed

originally. We know that it was crystallized from car- -

bon which was kept at a very high heat, but as ‘it has
never been proved that carbon has been melted at such
a heat, the matter seemed problematic.

. It was the eminent French chemist, Prof. Henri

" ‘Moissan, who found the first clue to the mystery and

on following the matter up he was finally able to
imitate the process of nature and actually form the
diamond in minute crystals, and we may hope in the
future to produce larger diamonds which will be as
clear and brilliant as those we find in the earth. The
way Prof. Moissan studied the formation of the differ-
ent kinds of carbon and the wonderful results he ob-
tained with the electric furnace form an interesting
chapter in the history of science. In fact, the electric
furnace soon began to prove of great value in forming
all kinds of new compounds which we had never been
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able to obtain before. We will speak principally of
the diamond, as it is the most interesting of the bodies
which the electric furnace has produced. M. Moissan
was led to his discovery by observing a specimen of
meteorite from Diablo Cafion, Arizona. A large block
cut from it had been sent to him at Paris. The mass
was mainly composed of iron, and upon analyzing it
he found that it contained many small black diamonds
and some transparent diamonds of crystalline form.
The way in which Nature formed the diamond seemed
to be shown here in an unexpected manner. We are
Jed to suppose that the carbon must have crystailized
and separated from the mass of iron. ‘The carbon was
no doubt dissolved in the irpn when in a melted state
at a very high heat and"'c'j‘,‘rjlw cooling the carbon took
the crystalline form, just as any solible $alt may crys-
tallize when the solution is cooled: ' “Her& the ackion
is somewhat different, as it requires a.high pressure
to make the diamond crystaliize. This pressure was
no doubt obtained in a very natural way when the
mass became solid, as we can imagine that when the
outside was suddenly cooled the inside had to expand
and was now at a very high pressure. Thus cooled, the
mass deposited the diamond crystals as we find them.
If we could reproduce the same conditions it might
be possible to obtain the diamond, but how to pro-
ceed was the question. We must make the carbon
dissolve in melted iron at a very intense heat, such as
no doubt prevaiis in the interior of the earth or in the
highly heated bodies from which the meteorites come.

The electric furnace was here called upon to give
us - the necessary heat. The electric arc is, in fact,
cne of the most powerful sources of heat that exists,
and when the arc is produced on a large scale and
confined in a narrow space we have a heat that cannot
be surpassed, and we obtain, in fact, a heat of 5,000
degrees. Thus originated the electric furnace, which
is now one of the most marvelous resources of mod-
ern science. Here we have electric force transformed
directly into heat, and we no longer use heat obtained
from chemical combustion as before. The modern
electric furnace uses very simple means to obtain its
wonderful effects. Two carbon rods, of two or three
inches diameter, project into a cavify formed in a

* chalk block. The electric arc is.formed in the center

just over a carbon crucible. A cover of chalk a few
inches thick is placed on the ton and the arc is en-
tirely confined, so that nearly all the heat is kept in-
side. It is a striking fact that owing to‘,the non-con-
ducting property of the chalk the operator can place
his hand upon the top cover, and a piece of ice will
remain on it for a long time without melting.

It is a striking spéctacle to watch the electric fur-
nace when in action. Long flames shoot out from
either side through the openings, giving a blinding
light accompanied by a loud hissing noise which the
arc produces. The operators are obliged to wear
glasses which are nearly black, so as to protect their
eves from the intense light while they watch the prog-
ress of the heating. In such a furnace we reach the
extraordinary heat of 5,000 degrees, and at this point
nearly everything can be melted. Even the chalk block
fuses on the inside. A striking experiment is to boil
silica or ordinary sand or flint in a carbon crucible.
Not only does the sand melt and boil, but it is given
off in the form of vapor. By using a perforated cover
and placing a bell-jar over the furnace for an instant
we see the vapors condense on the inside of the jar in
fine powder. Almost all known matter is melted and
volatilized at such a high heat. Here we have no less
than 150 horse-power constantly transformed into heat.
Naturally, to produce such a great force requires con-
siderable expensc; thus to run the electric furnace
which is illustrated here costs about 80 cents a minute
or $48 an hour. To run it all day long one would
therefore have to pay some $500 or more.

Once in possession of the electric furnace, M. Moeis-
san tried to reproduce the process which nature was
supposed to have used to form the.diamond. The

. essential part was to dissolve the carbon in, iron which

has been kept in fusion at 5,000 deg. “ At such a high
heat iron dissolves a large amount of carbon. The

 next step is to cool the mass suddenly so as to form a

solid crust, while the inside of the mass is still in the

. molten state. Then when the inside begins to cool it
"“tries to expand, but is imprisoned in the outer layer.

An immense pressure is the resuit, and in such case
the carbon is expected to come out in the form of
crystals. The process is a simple one, but of course
requires great care in carrying it out. To the iron
which is melted and kept at a white heat in the fur-
nace we add the right amount of carbon in the form
of small grains of charcoal. The cover is placed on
the furnace and the carbon is soon dissolved. Then
the furnace is opened and the operator seizes the cruci-
ble with a pair of tongs and plunges it quickly into a
bucket of water. A brilliant display of fireworks is
the result and sparks fly in all directions, accompanied
by a loud hissing noise. There is no explosion, as was
feared when first making the experiment, and there
is really no danger in carrying it out. The best re-
sults are obtained when the mass is cooled very sud-



84

denly. It is found that a layer of gas forms around
the crucible in the water, so that it forms a sort of
cushion and keeps the heat from escaping quickly. A
bath of melted lead was then used to cool the crucible.
Cooling in melted metal may appear strange at first,
but we must remember that the crucible is at 5,000
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diamonds to float, while the transparent crystals fall
to the bottom. These crystals are found to be real
diamonds, in spite of their microscopic size, and some
means may be found in the future for obtaining still
larger diamonds which will rival those produced by
Nature in brilliancy. In fact, the diamond crystals
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quantities. Before, it was difficult and costly to obtain
such metals, and as they are of great importance in
metallurgy, this is a step in advance. Then, we must
remember that the modern industry of carbide of cal-
cium and the acetylene gas which comes from it is
due to the electric furnace.

In This Experiment a Tube is Used Instead of a Crucible.

The Hand Can be Held Without Danger Over the Furnace,

Nespite the 5,000 Degrees of Heat Within.

et i 2

In a Carbon Crucible the Mixture of Carbon
and Iron is Poured, Which, After Fusing at’
5,000 Degrees, is Suddenly Cooled so as to
Form Diamonds by Contraction.

'The Moissan Furnace in Operation.

The Eyes Must be Shielded from the Arc.

The Chalk Block is So Poor a Conductor of 'Heat That
a Lump of Ice Placed upon It Melts but Slowly.

Sand Begins to Boil and to Volatilize.

deg. while the lead is only at 606 deg. This forms a
cood contact and the heat is quickly carried off. After
cooling, the metallic mass is treated with acids, which
dissolve away all the iron and leave only the fine
grains of carbon, These grains consist of black and
transparent diamonds. As the clear diamonds are
very dense, they can be separated from the others
by placing in a certain liquid which allows the black

Finally It is Deposited in an Impalpable
Powder on a Watch Crystal.

When the Furnace Has Done Its Work the Crucible, White Hot, is Plunged into

Melted Lead or Cold Water. The Sudden Contraction and Consequent
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are remarkably clear and bright, and on a small scale
are as fine specimens as the large ones.

This remarkable result is only one of the benefits
which we obtain from the high heat of the electric
furnace. Chemistry is enriched with a whole series

" of new compounds, some of which are of great value in

the arts, Different metals, such as manganese, chro-
mium, and titanium, are now easily produced in large

Pressure Produce the Diamond.

It will be a long time before we have exhausted the
continually increasing list of discoveries which are
being daily obtained from the electric furnace. After
that, we may begin to look for a source of higher heat,
but for the present there is plenty to occupy us in this
vast field of research.  For our information and the ac-
companying illustrations we are indebted to Lectures
pour Tous.
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A MODERN FILTRATION PLANT.
BY JAMES G. FERNALD, L.H.D.

Modern methods of filtration, like all that is best
in scientific attainment, reach their result by closely
copying nature. They build on a vast scale subter-
ranean sand-beds, where the gathered water percolates
through into the city mains, as it does by natural
process into the deep well or the mountain spring.

Of the way in which this is done, the filtration plant
now in course of construction at Washington, D. C,,
the second largest in the world, is a good illustration.
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flows 91 miles to the Dalecarlia reservoir, which has
a capacity of 150 million gallons, and was originally
constructed by the damming up of the Little Falls
branch of the Potomac, and which is entirely without
lining of stone of any sort. Thence the water passes
through a similar conduit for a distance of 1.1 miles
into the old distributing reservoir, which has a total
capacity of about 151 million gallons, and has paved
slopes—it also being divided into two basins contain-
ing 98 million gallons and 53 million gallons respec-
tively. Thence the water passes into the Washington
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these cannot be used for cooking on any great scale.
So the people are fain to use the muddy hydrant water
and hope for the best. Worse than the mud, however,
are the unseen germs which the scientist’s microscope
discovers. In fact, the muddy water is the purest.
It is after rains or freshets, when a fiood of fresh
water has been poured into the river, that it comes
down charged with earthy matter and looks so forbid-
ding. But in quiet times, when animal and vegetable
matter decays on the banks and is washed into the
stream by occasional showers, or blown upon its sur-

Fitting the Wooden Frames for Concrete Roof of Filters.
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General View of Filtration Plant.

Construction Work of Filtration Plant.

The water is drawn from the Potomac River above
Great Falls, at a point 14 miles from Washington,
whence it is brought to the city through a circular
conduit of brick, which is 9 feet in diameter, and has
a fall of 9% inches to the mile. President Washing-
ton estimated that the city which he planned would
require 8 million gallons of water daily. The present
aqueduct has a daily capacity of 75 million gallons,
and engineers are urging the immediate increase of
this supply by paralleling the existing conduit with
another of the same dimensions.

After entering the conduit at Great Falls, the water

A MODERN FILTRATION PLANT.

city tunnel, commonly known as the Lydecker tunnel,
which is 3-9 miles in length, to the Washington city
reservoir, which has a total capacity of 300 million
gallons. This, in addition to the Reno reservoir, and
the Brightwood reservoir, gives a total storage of 635
million gallons, or about 9 days’ supply, assuming 75
million gallons daily consumption.

The water as it now comes from this reservoir into
the homes of Washington is often so muddy that one
hesitates even to wash in it. Yet this is the water
that Washington is compelled to drink. Many persons
of course buy spring or other bottled waters. But

Interior of Filter.

Partly Completed Filter.

face by the wind, the clear water may be and often is
much more fully charged with dangerous microscopic
life. J

The filtration plant that Washington is building to
meet the city’s need covers 29 acres, each acre a sep-
arate unit or section of the system.

As you stand at the southern gate of the Soldiers’
Home and look southward toward the city, you see
great fields covered with rows of small circular ridges
looking like corn fields, with the hills rather large and
rather far apart, and without the growing corn. Those
circular ridges are the rims of the manholes that lef
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light and air as needed into the filter below. These
manholes are 3 feet in diameter and 28 feet apart, and
are guarded with double covers, so that;they may be
opened or closed as occasjion demands. The filters are
built in double lines, intersected: by depressed roads,
on which great double gates open, through which the
filter may be entered for cleansing purposes at suitable
times. Long aisles stretch away between rows of pil-
lars.

As you look down at the floor of the partly completed
work, you see that the groined arches overhead are
repeated there inverted.

At the apex of many of these inverted arches may
be seen openings leading downward, which are to carry
the collected water after passing the filter into 2-foot
mains that run under the floor. Lines of split tile
with uncemented joints are laid with the convex side
upward across the unpierced arches to reach these
openings, along which the water will find its way as
it does through 4 tile underdrain in a wet meadow.

Over the floor thus prepared is spread one foot of
fine washed broken stone, and, above this fine, clean
sand is laid 4 feet deep When this has become thor-
oughly settled, water will be let in from the pumping
house with even flow till it reaches the depth of 4 feet
above the sand, at which depth it will be maintained
with unvarying accuracy by an automatic apparatus
in the pumping house.

The filling of the filter is a very nice undertaking.
It must be filled backward. When the broken stone
and sand are well packed, water is let in through the
mains underneath, and allowed to soak up gradually
through the mass till thc whole is thoroughly wet.
By this slow absorption the sand is evenly ‘moistened
and firmly packed together.

Then the water may be let in over the top. But
even then it is not allowed to ftow directly- upon the
sand lest it disturb the surface and start a washout,
which the water will wear more and more, going down
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deep, stopping just 4 inches short of the upper rim of
the manholes, so that no surface water can enter by
way of the manholes. But how is the surface water
falling in every rain to be kept from converting this
earth covering into a swamp, and gradually working
rifts, as water will, through the masonry of the roof?
This is prevented by an ingeniously simple device. In
the center of each pillar is set a 2-inch terra-cotta pipe,
bent with an elbow so as to come to the surface of the
north face of the pillar one foot above the level of the
sand in the filter. Over the top of the pier, where the
radiating arches spring, there is naturally a sump or
depression. The terra-cotta pipe set in the stone of
the pier opens upward in the center of this depression.
Over the top of each of these pipes is placed a brass-
wire screen, and over this 1 cubic foot of fine gravel
and 11 cubic feet of sand. i Thus water can never
gather in pools upon the roof and become stagnant,
but must work its way down through these prepared
channels, and in going down must pass through sand
and gravel, by which any impurities it may have gath-
ered, as of decaying vegetation, will be mostly removed
before it joins the mass of water in the filter below,
again to pass through 5 feet of sand and gravel before
reaching the underlying mains.

The filters are to be cleaned once a month, one filter
a day, so that it will take practically a month to clean
the whole plant. In cleaning, about one inch of the
top surface of the sand will be carefully scraped away
and removed. So carefully must this be done, that
the workmen who do it will be required to wear flat-
soled wooden sandals about 18 inches long by 6 inches
wide, on which they go skating or sliding over the
surface, where any dent of a boot heel might start a
washout, through which the water would ultimately
rush unfiltered. The water pressure will be very
great, because each filter will contain water covering
a surface of approximately 45,000 square feet and 4

feet in depth, giving 180,000 cubic feet of water, which
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ment as well as a source of incalculable benefit to the
beautiful and rapidly-growing capital city.
Sy —
A UNIQUE LOCOMOTIVE FOR SOUTH AFRICA,
BY F. C. COLEMAN.

For working heavy freight trains over the severe
grades and sharp cUrvvésvencountered on the Rhodesia
railway, which has now been recently extended to Kal-
omo, 90 miles to the north of the Victoria Falls, and
which is destined to form a very important link in the
projected Cape to Cairo railway, a unique type of loco-
motive, illustrated herewith, has been introduced into
service. This engine is divided into three main por-
tions——the superstructure and two steam-driven trucks.
The superstructure consists of boiler, coal bunker,
water tanks, and cab, which rest on two long girders,
that are themselves carried at two pivot points on the
six-coupled trucks. By this means the whole weight
of the engine is upon the coupled wheels, and is, on
that account, available for adhesion. It can be accu-
rately adjusted by means of a special spring connec-
tion, introduced at a selected position away from the
center of the bogie; and as the wheel-base of each
engine is not more than 8 feet 6 inches, the engine
here illustrated, which weighs 81 American tons, can
pass round curves of three chains radius without
causing the slightest injury to the road-bed. In ad-
dition to the advantage of traversing these severe
curves, the line of pull from the engine itself is kept
in a position which reduces the side resistance at the
pulling end. Each bogie is in itself an engine, with a
pair of cylinders, valve motion, brake gear, and sand-
ing gear complete, and bears the weight of half of the
superstructure on a recessed steel casting. There are
bolts passing through: slot holes in these castings,
which form a connection between the bogie and the
superstructure, and a further security against an ex-
cess of movement is provided by the addition of check
chains. The mechanical details by which the powor

Each Truck is Driven by Its Own Complete Kngine. The Smokestack at Back of Cab is for the Exhaust of Rear Engines. Weight of Engine is 81 Tons.

through it in a stream unfiltered, instead of working
its way through drop by drop. So the new water is
let in vehind a detaining wall, the top of which rises
just 3 inches above the surface of Z,the."sand;, so that
the incoming water flows slowly and -evenly over:upon
the sand.

Here then we have the-subterranean waters in cool
dark chambers under the earth, slowly trickling down
through fine, clean sand, the mnearest artificial repro-
duction yet attained of nature’s great filter that sup-
plies the wells and springs.

The whole vast structure is built of .concrete, which
i¢ really artificial stone, prepared by mixing 1 barrel
of cement with 11 cubic feet of sand and 19 cubic feet
of broken stone or gravel. It has been found that an
arch of concrete so prepared -will bear practically any
weight that can be piled yertically above it. These
arches are of 14-foot span, the concrste being 6 inches
thick at the crown of the arch.

A visitor to the filtration plant sees vast piles of
wooden forms of various shapes lying ready to be
carried where they may be put in place to have the
concrete masonry formed upon them. The work is
necessarily slow, because the concrete is so thinly
spread over so vast an area. The forms must be car-
ried by hand“from point to point, a dozen or fourteen
men carrying one form, and carrying it no faster, of
course, than a man can walk, to the place where it is
to be set up. After the concrete has hardened, the
forms must be removed and carried to a new place by
the same slow process. So the inverted arches are
formed for the foundation. Then the pillars or piers,
monoliths of concrete 10 feet high and 22 inches
square, are built where they are to stand. Looking
across the partly-completed filters, one sees long rows
of these roofless columns like the ruins of some newly-
excavated Pompeii. When these are ready, the arched
wooden forms are placed upon them, and the concrete
spread above, which is t¢ set into solid stone for the
arches of the wide roof.

Over the roof is laid a level covering of earth 2 feet

ARTICULATED LOCOMOTIVE FOR THE RHODESIAN RAILWAY.

at an estimate of 63 pounds per cubic foot, would weigh
11,340,000 pounds. - -

When the water has passed down through the sand
and broken stone into the underlying mains, it flows
through these to the “regulator houses,” of which
there are six, neat brick buildings, each controlling
five filters. The water from the five filters is conduct-
ed into a central chamber in the “regulator house,”
and from this through 48-inch mains to the “filtered
water reservoir.” ‘L

This is a vast underground structure, 612 feet long
by 162 feet wide, the roof of which is formed of arches
18 feet in span resting upon columns of monolithic
concrete masonry, 21, feet square and each 27 feet
high. As one walks through the empty structure now
the likeness to a vast cathedral is still more impres-
sive than under the arches of the filters. This reser-
voir will hold one-third of a day’s supply for the city
(25 million gallons). This supply must of course be
drawn off three times every day, which is to ‘be done
by five great engines in the Trumbull Street pumping
station, to which the water is conveyed by four 48-inch
mains from the filtered water reservoir.

The filters have been described as subterranean.
They are, indeed, largely built upon excavated ground,
but even so they are higher than the water in the
Washington city reservoir, from which their supply is
drawn. This makes necessary a special pumping station
in connection with the filter plant, having for its sole
work to raise the water from the reservoir and dis-
tribute it to the filters. The completion of the work
is promised by September, 1905. The total cost is es-
timated at $3,000,000.

The earth covering the roofs of the filters will be
sown to grass, and the intersecting streets paved and
parked, so that, with the vast lake of the Washington
city reservoir on the west, the wide lands of the Sol-
diers’ Home stretching far to the north, and the Cap-
itol, the city, and the Washington Monument full in
view as one looks southward from this elevated ground,
the Washington filtration plant will be an added orna-

is supplied and controlled for each of the bogies have
been carefully designed. The steam is carried from
the front end of the boiler by means of ball-and-
socket joints to each pair of cylinders. The exhaust
of the front bogie is carried through the smokebox,
and is sufficient to keep up a draft through the fire-
box, and so maintain steam. The exhaust steam of
the hind bogie is passed into the atmosphere, but could
be utilized either for the purpose of increasing the
draft or for" an exhaust steam injector, if required.
The driver supplies steam to both sets of cylinders
by one movement of the regulator handle, and in the
same manner he is enabled to reverse both engines,
put the brake on, and actuate the sanding gear by one
movement of each of the handles concerned. There is
no difference in the method of lookout, or of handling
the engine, from the practice of ordinary locomotives.
The boiler is of the “Belpaire” type, so commonly
used on British railroads, and provides a specially ia. .
steam capacity and the usual facilities for washing
out, etc. The locomotive was built by Messrs. Kitson
& Co., of Leeds, England, and as illustrative of its
great hauling capacity, it may be stated tha# the en-
gine illustrated herewith is now regularly drawing
twice the train loads formerly hauled by the most
powerful locomotives on the Rhodesia railroad.

"Hach bogie has six wheels coupled, each of 4 feet
diameter, and two outside cylinders of 16 inches diam-
eter by 24 inches stroke. Other dimensions are:
Heating surface, firebox, 136 square feet; tubes, 1,590
square feet; total heating surface, 1,726 square feet.
Grate area, 34 square feet. Internal diameter of
boiler, 5 feet. Length of boiler, 13 feet 4 inches.
Thickness of boiler, 9-16 inch. Boiler pressure, 180
pounds per square inch. Length of firebox, 8 feet 3
inches. Height from rail level to top of funnel 12
feet 10 inches. Height from rail level to center of
boiler, 7 feet 2 inches. Rigid wheel-base, 8 fect 6
inches. Total wheel-base, 34 feet. The engine tank
has a fuel capacity of 3 tons of coal. The tender
has a capacity of 7 tons of coal and 2,855 gallons of
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water and, when fully loa(ded',' weighs 47 American
tons. When in working order, the total weight of
the engine and tender is 125 American tons. On a
gradient of 1 in 66 combined with a curve of 10 chains
radius, the engine will haul a load of 624 tons (ex-
clusive of weight of engine and tender) at a speed of
8 miles per hour with 75 per cent cut-off.

RESULTS OF THE HILL-CLIMBING CONTEST AT MOUNT

WASHINGTON.

During the stay of the Glidden tourists at Bretton
‘Woods, N. H., the second hill-climbing contest up the
8-mile road on Mount Washington was held. The
rough character of this road, and the sharp turns en-
courtered upon it, are noticeable in the accompanying
photographs, which show the winning 60-horse-power
Napier car (time, 20 minutes, 58 2-6 seconds), the 3-
horse-power Indian motor bicycle (which required only
4-5 second more in which to make the ascent), and
the 8-horse-power double-op- X
posed cylinder Maxwell run-
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10 4-5 seconds and 1 hour, 203-5 seconds respectively.

In the class for cars listing at from $1,000 to $2,000,
a Reo won in 52 minutes, 35 2-5 seconds; a Maxwell
was second in 1 hour, 27 seconds; and a Columbia third
in 1 hour, 7 minutes, and 14 seconds.

In the $3,000 to $4,500 class, a 45-horse-power Pope-
Toledo was first in 29 minutes, 37 2-5 seconds; a Pierce
second in 38 minutes, 45 seconds; and a White steamer
third in 41 minutes, 35 4-5 seconds.

A 50-horse-power Richard-Brazier car made the time
of 26 minutes, 38 -5 seconds; and a 20-horse-power
double-opposed cylinder Buick, 36 minutes, 25 seconds.

The day after the conclusion of the hill climb, which
was held on July 17 and 18, the tourists for the Glid-
den trophy ran to Concord, N. H., a distance of 103
miles. Heavy thunder showers were encountered, and
twice the Packard truck skidded off the road. All the
machines reached Concord safely. The following day
a run of 99 miles was made to Worcester, Mass., where
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Fast Long=Distance Trains in Great Britain,

Owing to the great success that attended the de-
velopment of fast long-distance express trains by the
various railroads of Great Britain last year, these
services are considerably extended for this season.
The feature of these trains is not only great accelera-
tion in speed, but the absence of intermediate stops
upon long distances. The most important of these new
services is the introduction of non-stop expresses upon
the London and North-Western Railroad between
London and Liverpool, which are to cover the distance
of 192 miles in 208 minutes, equivalent to a speed of
55.307 miles per hour. The distance of 196 miles be-
tween London and Leeds is to be accomplished by
certain of the Midland Company’s trains without any
intermediate stoppage in 225 minutes—52.22 miles per
hour; and 210 minutes required by the expresses of
the Great Northern Railroad between the same two
cities, a speed of 56 miles per hour. The Great
Western Railroad is main-
taining the non-stop ex-

about with bevel gear drive,
which took second place in
the class for cars weighing
851 to 1,462 pounds. The
time of this machine was 51
minutes, 41 3-5 seconds, the
only car in its class to beat
it being a 15-horse-power
Stanley steamer, which
reached the top in 27 min-
utes, 17 26 seconds. A 16-
horse-power, four-cylinder,
air-cooled Marion car reach-
ed the summit in 1:10:
57 4-5, and gained third place
in this class.

In the free-for-all contest
.a four-cylinder, 60-horse-
power Napier car, driven by
W. H. Hilliard, won in 20
minutes, 58 2-5 seconds.
This was 3 minutes, 411-5
seconds better time than
that made last year by
Harry Harkness on his 60-
horse-power Mercedes; and
thq new record was made
despite the fact that the car
stopped at least half a min-

presses between London and
Plymouth, which it success-
fully introduced last year.
In this case the distance is
2453 miles, and is covered
in 265 minutes, which is
equal to 55.64 miles an
hour. This is the longest
non-stop run in the world,
and in view of the many
difficult gradients on the
road, the average speed is
a creditable one. The fast-
est speeds, however, are be-
ing recorded upon the Great
Central Railroad between
London and Sheffield, 16434
miles in 170 minutes, 58.14
miles per hour. As, how-
ever, for a distance of 38
miles this Great Central
runs over the track of the
Metropolitan Railroad, speed
has to be limited; but be-
tween Aylesbury, where the
Great Central road com-
mences, and Sheffield, a dis-
tance of 126% miles, the
journey is covered in 120

ute on the way up, because
of a broken battery wire.
The most sensational per-
formance of all, however,

An 8-Horse-Power Maxwell Runabout Making a ‘rurn on the Way up the Mountain.

This little two-cylinder car made the best time of any gasoline machine in the 851-1.462 pound class. Tt obtained second place in 51
minntes, 413 scconds, being beaten only by a 15-horse-power Stanley steam machine,

minutes, which represents
a speed of 63.37 miles per
hour. In point of distance
this is the fastest express

Kellogg on His Indian Motor Cycle Making the Climb in 20 Minutes, 59 1-5 Seconds.

This remarkable performance, which was accomplished in only 2 of a second morc time than that required by the 60-horse

power Napier car, was made by a 3-horse-power two-cylinder motor bicycle having the cylinders placed like a letter V.

Hilliard’s 60-Horse-Power Napier Ascending the Mountamn in 20

Minutes, 58 2-5 Seconds.

Thisrecord, which is 8 minutes 41} seconds better than that of last year, was made despite a

stop to repair a broken battery wire,

RESULTS OF THE SECOND “CLIMB TO THE CLOUDS” UP MOUNT WASHINGTON.

and the one which caused the greatest surprise, was
the dash up the mountain of the 3-horse-power Indian
motor bicycle mounted by Stanley F. Kellogg. . The
rider did not dismount from start to finish. Nearly
3 miles from the summit he ran into a dense fog,
which made the ride all the more dangerous. But in
spite of all difficulties, he reached the top of the
mountain in the remarkable time of 20 minutes, 59 1-5
seconds. A second Indian machine of the same power
also made the climb in 22 minutes, 42 seconds. A
Stanley steamer driven by F. E. Stanley made the
second best time in 22 minutes and 17 seconds.

In the light-weight class, for cars weighing from
557 to 851 pounds, the Stanley steamer was again first
in 30 minutes, 34 3-5 seconds; while a 16-horse-power,
four-cylinder air-cooled Cameron machine was second
in 1:03:24 2-5, and a 10-horse-power Crawford car
third in 1:11:35 2-5.

In the contest for runabouts selling for $650 or
less, two Oldsmobiles made the climb in 56 minutes,

some excitement was caused by the arrest of eight of
the tourists for exceeding a local speed limit of 12
miles an hour on the outskirts of the town of Leicester
when on their way to the White Mountains the week
before. Two constables claimed that they timed the
cars. for a distance of 300 feet at the foot of a hill
just before they made the ascent of another one. No
warning was given that speed should be reduced, and
the constables took advantage of the contestants’ lack
of knowledge of the local ordinance to mulct them $17
apiece. Such treatment of tourists in the State of
Massachusetts, especially when they were making a
reliability run under the auspices of the American
Automobile Association, only goes to prove the mis-
take of legislators when they frame laws making pos-
sible a different speed limit for every hemlet, village, or
town. The abolishment of the speed limit altogether,
and the making of arrest possible only for furious or
dangerous driving, is the only proper way of curbing
the men with scorching propensities.

in Great Eritain. Notwithstanding the speed of these
expresses, extraordinary precaution is taken to insure
the safety of passengers. Some idea of the extent of
these precautions may be gathered from the fact that
on the round trip between London and Liverpool, a
train is controlled by over three hundred semaphores.

The earlier wooden and iron bridges were built very
much in the same manner as the ancient Roman
bridges, in accordance with empirical rules, by practi-
cal men who had no accurate knowledge of the strains
produced on the various members of 2 struciure by the
exterior forces, but who were men of unusual construc-
tive ability and sound judgment, who had to depend
upon their own resources and natural instinct, experi-
menting with models and profiting by previous fail-
ures. Practice always preceded the science, thus the
structural systems were invented before their theory
was developed.
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A NEW GAME OF TABLE BILLIARDS.

In addition to the great inventions that are of util-.
ity to man, there are certain minor ones that are de-
signed to minister to his amusement. To this latter
class belongs the game of table billiards recently de-
vised by Herr Kogel, and illustrated in the accom-
panying picture. The apparatus consists of a circular
flat-bottomed box supported by a stationary foot, two
leveling screws, a spirit level, a set of balls, and a top.

TABLE BILLIARDS.

The leveling screws and spirit level permit of quick-
ly giving the box a horizontal position upon any sort
of table. Along the periphery of the box, internally,
there are apertures forming entrances to channels ar-
ranged beneath. The two series of these apertures
situated on each side of the wall of the box communi-
cate with corresponding channels, and the two situated
in the median axis communicate with the median
channel. The channels open into a partitioned case
rlaced in front.

In order to play the game, eight or twelve balls are
placed upon the bottom of the box, and the top is then
spun by means of the thumb and forefinger. The top
is of a square section beneath, and, during its revolu-
tion, throws the balls, which at the outset are as-
sembled at the center of the box, to the sides of the
latter, whence, rebounding, they traverse the bottom,
and finally assemble anew at the center,
whence they are again thrown by the top
against the sides. During their motion, a
certain number of the balls enter the aper-
tures in the side of the box, and, following
the corresponding channels, reach the com-
partments of the case beneath. After this
the number of balls in each compartment
are counted, and the player making the best
score wins the game.

- — il —
A NEW METHOD OF HANGING WINDOW
" SASHES.

Something decidedly original in the hang-
ing of window sashes is illustrated in the
accompanying engravings.” It consists in
linking together the two sashes of the win-
dow in such manner that the weight of one
serves as a counterbalance for the other.
No sash-cords, weights, or puileys are neces-
sary, and the disadvantages attending their
use are thus entirely avoided. The space
taken up by the sash weights is considera-
ble, and in some cases architects find it
almost impossible to make room for them.
The cords, too, are in time weak-
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evident that the window can be opened as wide as any
sliding sash window. If desired, the lower sash may
be swung out at the top without raising the bottom,
which is bolted to the frame, as in Fig. 2. A window
may be thus locked open at night, providing an ample
circulation of air without fear of sneak thieves. This
arrangement, it will be seen, opens the window at the
center to admit fresh air which, owing to the inclined
position of the sash, is directed upward to prevent a
draft. The impure air at the same time flows out at
the top. Fig. 3 shows the window open
at top, center, and bottom. A false sill

Jury 29, 1905.

AN IMPROVED PIPE WRENCH.

An improved pipe wrench has recently been in-
vented, which may be quickly adjusted to take various
sizes of pipes or nuts, and which will act with a maxi-
mum of power without unduly mutilating or marring
the article gripped. Furthermore, the gripping jaws

" will be readily disengaged from the article when pres-

sure is released from the handle. In the illustration
a portion of the handle, 4, is shown. This, it will be
observed, terminates in a Y-shaped jaw, in which a

is hinged to the lower =sash, and this
may be swung down to close the opening
at the bottom of the window, if desired.
‘When the window is closed, as in Fig. 1,
the levers, A, act to jam the sashes
tightly against the parting bead, ren-
dering the window watertight. If, in
case of a driving rain, any water should
leak past the parting bead, it would be
caught in the grooves, ¢, and flow back
to the sill. By avoiding the use of
weights, the windows may be made 6
inches wider on each side, providing a
material increase in the light area of

such buildings as factories and the like.
This window construction also offers
the further advantage that the glass
may be cleaned from the inside of the room. The
bottom sash may be unbolted and drawn in to bring
both sides within easy reach for cleaning. To clean
the outside of the upper sash, a portion of the parting
beading is removed by turning the thumb-screws, B,
which permits the sash pins to slide out of the grooves,
C. The sash may then be swung inward on the levers
as a fulcrum to the position shown in one of our illus-
trations. The inventor of this improved window is an
Australian, Mr. Alexander Knox, now at 703 Times
Building, New York city, N. Y.

‘When the long-distance wire now being laid between
Denver, Omaha, and Kansas City has been completed,
there will be a direct telephone communication between
New York an? San Francisco, which are nearly 4,000
miles apart.f/
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AN IMPROVED PIPE WRENCH.

serrated steel piece is set. A yoke strap on the handle
carries a pawl, B, which engages teeth formed in the
upper edge of the handle. The strap also carries a
pair of arms, which at their outer ends are pivoted to
the rear yoke head, C. The latter is connected by
two links with the forward yoke head, D, which at its
lower end carries a jaw pivoted thereto. In use, to
adjust the wrench to any desired article, the pawl, B,
is lifted by depressing the end, @, then the jaws are
moved against the article. On releasing the pawl the
spring, E, presses it into engagement with the teeth
on lever, A. Then, when the lever, A, is moved, the
jaws are brought together with a powerful gripping
action, due to the leverage of the yoke heads and links.
The wrench has a wide range of adjustment, which is
limited only by the stops, F, coming in contact with
the yoke strap. The inventor of this improved wrench
is Mr. Patrick F. Duross, of 57 North Pierce
Street, Flushing, New York.
—— e — ——
Mine Explosions,

There is a peculiarity often manifested in
regard to the evidences of violence at dif-
ferent points. Too often it is assumed that
a fresh body of firedamp or a keg of powder
has been exploded at such points. The great-
est violence is generally manifested at the
point developing the greatest resistance,
when that resistance gives way under the
pressure. The expanding air of an explo-
sive blast may cushion from one point in
the mine to another. A temporary cushion-
ing of the blast by a contracted passageway,
or other heavy obstruction, may have the
effect of transferring the pressure from the
starting point, where destructive violence
is usually manifest, to a point where the
obstruction was met. This cushioning ef-
fect may be so complete that between these
two points there is perhaps little sign of
the passage of the blast in that direction.
There is seldom any evidence of violence

manifested inby or toward the

ened, either by wear on the pul-
leys or decay, and are liable to
break. But aside from this the
sash must fit loosely in its frame
so that it will slide freely, with
the result that the window is
drafty and rattles in windy
weather. That the new con-
struction possesses none of these
disadvantages will be apparent
on studying the accompanying
engravings. The sashes are con-
nected at their sides by levers,
A, fulcrumed at their centers to
the window frame. The upper
sash is provided near the top
with a pin at each side adapted
to travel in a groove in the win-
dow frame, and the lower sash
is provided with bolts, D, which
serve as pins but which may also
be pushed home to lock the sash
in various positions. When the
lower sash is raised its upper
end swings outward and the up-
per sash is lowered, owing to the
lever connections, A. Fig. 4

face from the initial point of an
explosion, owing to the cushion-
ing of the air in this direction.—
Mines and Minerals.

Until 1847, when Squire Whip-
ple, the modest mathematical in-
strument maker, who, without
precedent or example, evolved
the scientific basis of bridge
building in America, correct
methods of computing the
strains in framed structures
were not known. A few years
later, in 1851, Herman Haupt
published a book on the theory
of bridge construction. About
1850, after the building of rail-
roads had advanced, the educat-
ed engineer commenced to exert
his influence in the art of bridge

building, and, from that time
forward, steady progress was
made. The period from 1850 te

1860, therefore, may be regarded
as an epoch in the history of
American bridge building; the

shows the window open to its
fullest extent; but if the levers,
A, are made longer it will be

Top Sash Swung in for Cleaning.

A NEW METHOD OF HANGING WINDOW SASHES.

Cleaning the Lower Sash.

time when the bridges designed
by Fink and Bollman first came
into use.
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RECENTLY PATENTED INVENTIONS.,
Electrical Devices.

TELEPHONE ATTACHMENT. — F. F.
Howg, Marietta, Ohio. This invention is an
improvement in telephone-receiver supports;

and it consists of a universal jointed arm
which holds the receiver and permits the latter
to be moved into position against the ear.
This movement works a lever which is con-
nected with the switch of the telephone in
such manner as to cut the receiver into circuit.

AUTOMATIC TAKE-UP DEVICE FOR
TELEPHONE CONNECTIONS.—F. B. LONG,
Los Angeles, Cal. One of the principal ob-
jects of the inventor is the provision of means
for storing the electrical connections for the
receiving and transmitting instruments of an
ordinary telephone in such manner that dur-
ing the time the instruments are hung up or
out of use there will be no slack or loose por-
tions of the connections hanging about the
telephone.

TELEPHONE ATTACHMENT.— V. REB-
HUN, Schaghticoke, N. Y. The more particular
object of this inventor is to provide means
for improving the acoustic effects of the re-
ceiver, to enable the operator to avoid holding
the receiver by hand, to enable the receiver to
be adjusted to various positions of the head,
and to accommodate the receiver to the use of
persons whose hearing in one ear is better
than in the other.

ELECTRIC TEMPERAPURE-ALARM. — C.
P. HEPLER, Smithton, Pa. The invention re-
fers to a device for application to a receptacle
and designed to give a signal when any cer-
tain predetermined temperature is reached in
the receptacle. The principal objects are to
provide an alarm which can be easily set for
any desired temperature, which will be en-
tirely automatic in operation, useful in a large
number of different kinds of business—as, for
example, distilleries, breweries, bakeries, con-
fectioneries, etc.—and which will be simple In
construction and easy to maintain.

Of Interest to Farmers.

LEVELING ATTACHMENT FOR SEPA-
RATORS.—O. G. VorLp, Dawson, Minn. The
object of the invention is to provide a new
and improved leveling attachment for portable
grain-separators and similar machines on
wheels and arranged to permit convenient ap-
plication to the machine without altering the
construction thereof and to form level furrows
for the wheels of the machine to stand in.

TANK-HEATER.—W, Dixon, Kimball, Minn.
The object of this invention is to provide a
heater arranged to prevent the seam of the
heater-body from coming in contact with the
burning fuel, to prevent the seam from be-
coming leaky, and at the same time providing
a space within the heater-body unobstructed
by the draft-flue to provide ample space for
the burning fuel. It relates to the care of live
stock, and more particularly to heaters for use
in stock-tanks to prevent the contents from
freezing.

FURROW-OPENING DISK.—H. C. Hawm,
Liberty, Ind. ~ The invention relates to im-
plements which comprise rotary disks in their
make-up, which disks roll upon the ground as
the implement advances. While intended to
be used especially in connection with furrow-
openers when used in planters or seeding-
machines, it should be equally useful in the
construction of disk harrows and other agri-
cultural implements employing disks for any
purpose. Improved means are provided for at-
taching the disks.

MACHINE FOR TOPPING BEETS.—A. H.
KRAMER, Montevista, Col. The purpose of the
improvement is the provision of durable and
effective devices for topping the beets and
means for controlling the topping devices, so
that whether or not the beets extend more or
less out of the ground all of the beets will be
topped in a wuniform manner. It may be
quickly brought into action and as rapidly and
readily carried out of action, on entering or
leaving a field.

BROODER.—G. H. LEE, Omaha, Neb. The
object of the inventor is to produce a brooder
of simple construction provided with improved
means for diffusing the heat supplied thereto
and provided also with an improved arrange-
ment for hovering or covering the chicks
within the brooder, one of his purposes being
to prevent the tendency to crowding of the
chicks in the heated space.

INCUBATOR. — G. H. LEE, Omaha, Neb.
The inventor’s object in this instance is the
provision of a construction which conduces
toward a thorough circulation and uniform
heating of the air within the incubator, at the
same time shielding the eggs from direct air-
currents. The construction facilitates separa-
tion of newly hatched chicks from the eggs
and also from chicks previously hatched and
provides also an arrangement whereby it will
be unnecessary to open the main door of the
incubator in order to remove chicks from the
iuterior.

Of General Interest.

MAIL-POUCH HANGER AND SHIELD.—
G. A. CrLarxk, Nashville, Tenn. The aim of
this improvement 1is to provide a device
whereby one or more pouches may be sup-
ported between the arms of the mail-crane,
and to the manner in which such mail-pouches
may be protected from contact with the re-
ceivers of the mail-pouch catchers.

TENT.—T. D. McCALL, St. Louis, Mo. This
invention is in the nature of an improved
tent of the same general character as those
heretofore patented .by Mr. McCall, the same
being light portable tents with the canvas
floors forming a part of the tent. It is de-
signed to provide a tent of this general char-
acter which may be used singly or in pairs to
form a larger shelter-tent.

COMBINATION HAT, COAT, AND TUM-
BRELLA RACK.—A. ABELSON, New York, N.
Y. In the present patent the invention has
reference to combination-racks for the storage
of articles, and more particularly to the type

‘of rack suitable for storing hats, coats, and

umbrellas so as to render the same com-
paratively secure. Piracy of articles is pre-
vented by the fact that only a key of a certain
type can be used to move the sliding plate or
bolt from its position.

EDUCATIONAL DEVICE.—J. B. OLIVERA,
Matanzas, Cuba. One purpose of the inven-
tion is to provide a means whereby children
or students may not only familiarize them-
selves with letters of the alphabet, but may
arrange them in words or series of words, and
whereby the device may be placed on the desk
of each student and a similar device be em-
ployed by the instructor to give the initial
idea of the grouping of letters to form words,
leaving pupils to themselves afterward to
spell out the different words.

BARBER’'S ANTISEPTIC UTENSIL. — H.
ROSENTHAL, New York, N. Y. In the present
patent the invention has reference to barber’s
supplies; and the inventor’s object is the pro-
vision of a new and improved barber’s anti-
septic utensil, insuring to the person to be
shaved at a barber-shop the use of an anti-
septic-cup, an antiseptic brush, and antiseptic
soap.

LEGGING.—J. W. Py~NcH, Ripon, Wis. One
purpose of the improvement is to so construct
a legging that it will lace at the front and so
that the front will be open for the introduc-
tion of the foot only a portion of the length
of the legging, the lower part of the front
being permanently closed by a folding tongue.
Further, to so locate and hold the lace at the
bottom of the legging that it will not drop
under the foot while the legging is being placed
upon the person.

HOSE-COUPLING NUT.—W. C. C. MILLER,
Vacaville, Cal. The aim of this inventor is
to provide details of construction for a nut
which adapt it for a speedy and reliable
connection of an end of a hose having the nut
thereon with the threaded nozzle of a fire-plug
and also for an instant connection or detach-
ment of two sections of hose, one section
having the improved nut on its end and the
other section a male-threaded nipple, forming
a reliable water-tight joint-coupling between
the hose ends that are detachably connected
by means of the improvement.

COUPLING.—R. G. McDoweLL, Anaconda,
Mont. This coupling is intended for joining
sections of pipe and hose and also for use in
connecting nozzles and fire-plugs and various
other analogous uses. It comprises mating
sections fitting one within the other, the
coupling having a peculiar packing, making a
hermetic joint and the outer section carrying
a peculiar spring-dog capable of projecting a
part through an opening in the outer section
into engagement with a shoulder on the inner
section, thus removably yet securely holding
the sections engaged.

HOISTING DEVICE.—J. KawmBisH, ' JR.,
Piney, W. Va. The intention in this case is
to provide a new and improved hoisting de-
vice, more especially designed for raising and
lowering deep-well tubing, pump-rods, and the
like, and arranged to allow convenient and
quick raising and lowering of a load without
much expenditure of power.

SHOE-LAST.—A. R. GArRroD, New York, N.
Y. The principal object of the invention is to
provide a shoe-last of a construction by which
to impart to the tread or under surface of
the sole of a shoe made thereon a curvature
or form tending to turn the foot of the wearer
of the shoe in an outward direction in the
act of walking.

STANDARD FOR SUPPORTING WIRES.—
W. V. GiuLBeErT, Port Elizabeth, Cape Colony.
This invention is peculiarly valuable for pur-
poses of fencing. It relates more particularly
to a certain form of standard made, prefer-
ably, of sheet metal and formed from a blank
of such metal bent into suitable conformity
to be driven into the earth and to support
the wires or cables, the standards being par-
ticularly adapted to be nested in order to save
transportation expenses and possessing many
constructional advantages.

_ SKIRT-GAGE.—FrANCES M. DE LEroN, New

York, N. Y. This invention concerns itself
especially with the construction .of a skirt-
gage, which is to facilitate the fitting of the
skirt with respect to its length. The object
is to produce a gage which will not only enable
the skirt to be marked at the desired point at
which the lower edge should be turned up, but
also to provide an arrangement whereby the
accuracy of the measurement is much en-
hanced.

PROTECTING BOX OR CASING.—H. W.
CLARK, Mattoon, Ill, This improvement is in
boxes Or casings for housing water-meters,
stop-cocks, valves, and other water appliances
and oil and gas appliances and distributers,
also telephone and other electric conductors
and appliances and protecting them from im-

proper access or injury by contact and frost
either below surface of ground or exposed
places. The invention relates particularly to
an improvement in the lid applied to the neck
of the box-cover and means for fastening it,
whereby it is held when in use yet adapted
for detachment to allow access to enclosed
meter for reading, detecting leaks, etc.

BOTTLE.—R. G. Davis, Hot Springs, Ark.
In the present patent the invention has refer-
ence to improvements in bottles of the non-
refillable class, the object being to provide a
bottle of this character that will be of simple
construction, practical to manufacture, with
the valve mechanism so arranged as to pre-
vent refilling, but permitting the ready outflow
of liquid.

SURGICAL APPLIANCE.—A. BRESLIN and
J. LeEs, Summithill, Pa. The object of the
invention is the provision of an appliance
adapted for attachment to the body of a
patient or sleeper to frustrate his attempts to
turn to an inclined or other position and to
retain him in the desired position without dis-
turbing or awakening him. It is an improve-
ment upon one for which the inventors have
filed an application for patent, which has been
allowed.

SLEEVE-PROTECTOR. — HELEN GARDNER,
New York, N. Y. In the present patent the
invention has reference to protectors for the
sleeves of garments, having for its principal
object the provision of an effective device of
this class which while maintaining its position
will neither interfere with the garment nor
the movements of the wearer.

FOUNTAIN-BRUSH. —~W. L. Payn, Che-
cotah, Ind. Ter. In the present patent the
intention of the inventor is the provision of
a brush of this character which shall be
adapted to contain and supply shampooing
powder or- fluid made into lather by the water
supply through the brush and at the same
time be useful for general bathing or washing
purposes.

HOSE-COUPLING.—J. D. O’BrieEn, Mul-
lan, Idaho. The principal objects of the in-
vention are the provision of a secure device
which may be readily connected and discon-
nected. The means provided make a fluid
tight joint, effectually preventing leaking. Un.
coupling the members is readily done.
Uncoupling cannot accidentally occur under
pressure or twisting of the hose. The packing-
ring will stay in place whether members are
coupled or uncoupled, but yet may be readily
removed and renewed. There are no threaded
or similarly-movable elements to effect the
closure.

Hardware.

WRENCH FOR THRESHING-CYLINDERS.
—M. MAHLEN, Osakis, Minn. This invention
relates to wrenches used in applying the nuts
which retain the teeth of threshing-cylinders
upon the bars thereof. The object is to pro-
duce a wrench which is so formed as to enable
the same to be applied readily in practice,
certain parts of the said wrench having useful
functions in connection with the straightening
of the teeth of a threshing-cylinder where they
have become bent or twisted.

Heating and Lighting,

FURNACE. — G. S. KenT, Buffalo, N. Y.
One purpose of the invention is to provide an
improvement upon a furnace for which a
former patent was granted to Mr. Kent, the
main object of the invention being to so con-
struct a furnace that it will be an overdraft-
furnace and will have a vast capacity for pro-
ducing heat and which will thoroughly burn
fine coal before the fuel can escape to the
ash-pits.

STRAINER AND SEPARATOR. — J. G.
ANSON, San Francisco, Cal. The aim of this
invention is to provide a strainer and sepa-
rator more especially designed for use in
steam-generating plants using crude oil as a
fuel in furnaces and the like and arranged to
separate the water from the oil, to insure a
thorough straining of the oil previous to the
latter reaching the burners, and to allow quick
and convenient c¢leaning of the device.

Household TUtilities.

DOOR-HANGER.—H. LoBEL, New York, N.
Y. The invention refers to improvements in
hangers for sliding doors, the object being to
provide a hanger of simple construction and
having means for so suspending a door that it
will hang in direct downward alinement with
the slide-bearings, thus preventing any vertical
strain on the sliding member, and therefore
permitting an easy sliding movement of the
door.

SUPPORT FOR BED-BOTTOMS.—C. L.
HARrReLL, New York, N. Y. Mr. Harrell’s in-
vention pertains to supports for springs or
other bed-bottoms., His principal objects are
to provide such a device which may be readily
attached and which will furnish a general
yield or spring effect to the entire bottom
structure, even at the ordinarily-rigid edges.

KITCHEN-CABINET. — H. CLARK, White-
fish, Mont. In this case the invention has
reference to improvements in Kkitchen-cabinets
particularly adapted for the use of pastry-
cooks, an object being to provide a kitchen-
cabinet so arranged that the several ingredl-
ents required for use will be conveniently at
hand.

Hydraulics,

WATER-WHEEL.—T. LAMBETH, Rachel, N.
C. In this instance the invention pertains to’
improvements in water-wheels of the under-
shot type, the object being to provide a sim-
ple and novel means for positively moving the
blades outward to receive the water-pressure
and moving them inward or into the wheel-
body upon leaving the water, thus preventing
back pressure.

WATER-ELEVATOR.—J. J. Powers, Cen-
tralpark, N. Y. In Mr. Powers’ patent the
invention has reference to improvements on
apparatus for elevating water from wells, the
object being to provide a water-elevator of
simple and novel construction and in which
the water is forced to the point of discharge
by air-pressure.

Machines and Mechanical Devices,

SAW-SET.—C. DieNEr, New York, N. Y.
One purpose of the invention is the provision
of an effective saw-set adapted for use in con-
nection with any character of saw, one which
can be conveniently operated and which will
have a hammer action, enabling the teeth of
the saw to be set as accurately and readily
outside of the shop as at a bench within the
shop.

THREAD TWISTING AND WAXING MA-
CHINE.—A. H. FoRSYTHE, Sarcoxie, Mo. The
invention pertains particularly to improve-
ments in machines for twisting together a
plurality of threads and waxing the same for
use in a leather-sewing machine, an object
being to provide a machine for this purpose
that will be simple in construction, positive
in action, and that may be readily attached
to a sewing-machine.

DRYING APPARATUS.— G. StI1FF, Nor-
wich, Conn. The invention refers particularly
to improvements in vacuum-driers, the object
being to provide a drier in which material to
be treated may be readily placed and removed
therefrom. When the trays containing ma-
terial to be treated are in the chamber the
door is closed, thereby forcing the trap into -
position and making steam-tight connections,
and steam is admitted and passes through
tubes into the chambers of the trays, then
passes around the ends of partitions and out
through exhaust tubes. This exhaust-steam
passes into spaces around the vacuum-cham-
ber, the water of condensation flowing away
by its own gravity.

CAM-FINISHING MACHINE. — G. MEYER,
Griinhof, near Stettin, Germany. Mr. Meyer’s
invention relates to a machine for finishing,
with the aid of a file, cams which have been
coarsely worked by a milling-machine or other
machine-tool and possess such a shape as to
be capable of engaging and sliding in slots
with parallel faces. Such cams have an equal
diameter in certain directions and are used in
many machines—for instance, in sewing ma-
chines. Cams finished on this machine will be
superior to those by hand, since the file is
mechanically and positively guided.

COIN-DISTRIBUTER.—C. H. HALL, Fresno,
Cal. The claim of the inventor as an object
of his invention is the provision of a new coin-
distributer which is simple in construction, not
liable to easily get out of order, and arranged
to distribute the assorted coins according to
their size and value and in the proper sequence.

MECHANICAL MOTOR.—E. PurnaAM, Ross-
ville, Ill. This improvement relates to a me-
chanical motor for elevating materials or for
driving machinery of various sorts. It is par-
ticularly useful in connection with animal-
power as contradistinguished from use in
transmitting engine-power. It is particularly
adapted for use in driving grain dumps and
elevators, especially in case steam or other
engine power is not practical or convenient.

MACHINE FOR SHARPENING AND RE-
PAIRING DRILLS.—J. J. Brossoir, Grand
Rapids, Wis. The apparatus is for operation
on rock-drills, particularly the usual cruciform
drills, by which to sharpen, re-shape, and
otherwise repair the drills. It comprises
means for mounting and moving the drill
toward and from the tools of the apparatus,
these tools furnishing means for reshaping the
drill and acting on the edges thereof to sharpen

the same. Preferably the shaping-tools are In
the form of an anvil and hammer, between
which the point of the drill is introduced,

means being provided so as to give the drills
the usual V-shaped edge.

TICKET-COLLECTING APPARATUS. —H.
L. DeEs ANGES, New York, N. Y. The inven-
tion refers to an apparatus particularly in-
tended for use in connection with steamboat
and railway systems to collect admission-
tickets from the passepgers as they pass
aboard the train or boat. It is not, however,
limited to this particular use and may be em-
ployed under various other analogous condi-
tions. The principal object is to so construct
and arrange the apparatus that fraud on the
part of persons in charge will be impossible.

CHUCK.—C. 0. BeEreMAN and M. ELMER,
Hastings, Mich. Among other things this in-
vention has for an object to provide for con-
veniently holding the work on machines. In
operation, when centering a piece of metal too
large to be held in the milling-machine or
shaker-chuck, two prick-punches are made upon
one side of the piece and one upon the other,
and three spurs are manipulated so as to enter
the prick-punches and securely hold the work
in place. Means are provided for securing
both long and delicate adjustments.
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Prime Movers and Their Accessories,
EXPLOSION-ENGINE. — R. O. Lp BARON,
Pontiac, Mich. The object in this case is to
provide a gas, gasolene, or the like explosion-
engine arranged to utilize the expansive power
of the gas to the fullest advantage and to
allow running the engine with the greatest
economy. Mr. Le Baron does not limit him-
self to the number of pairs of cylinders as
the same may be varied and two or more than
three pairs may be used and connected with
each other for producing the desired result.

DRAFT-DRIVEN GENERATOR. — W. H.
JorpAN, Hays, Kan. This invention relates to
engines, the inventor’s more particular object
being to economize the draft thereof in such
manner that when the draft is excessive it
may be used to operate machinery, thus utiliz-
ing a certain amount of power otherwise
wasted. It is of peculiar value upon locomo-
tives, where under certain conditions the
draft requires to be frequently shut off.

ROTARY ENGINE.—J. P. BRUYBRE, Pas-
saic,c N. J. A purpose of the inventor is to
provide an effective construction of rotary en-
gine, and one which will be economic in the
use of steam. A further purpose is to so con-
struct the engine that a piston is located in
a casing, both of which parts may be employed
as drivers, and wherein each is mounted to
revolve relatively to the other. Another is
to provide the engine with a simply-applied
and readily-effective reversing mechanism and
cut-off.

M ——

Railways and Their Accessories,

CONCRETE RAILWAY-TIE.—G. S. MILLER,
Burlington, Vt. The purpose of the improve-
ment is to provide an economic form of tie in
which the devices for seating and securing the
rails consist in box structures having chambers
to receive spikes and means for removably
holding the spikes in said chambers in firm
clamping engagement at their heads with the
flanges of the rails, it being possible to ex-
peditiously and conveniently replace any dam-
aged spike without disturbing the rails or an
adjacent spike.

FOLDING EXTENSION-STEP. — J. S.
Coxey, Aberdeen, Wash. The intention in this
case is to do away with the small tool or box
employed to facilitate the landing of passen-
gers from railway-coaches at stations where
there is no convenient platform and to accom-
plish such result by providing an auxiliary
bottom step having folding or swing connec-
tion with the lower step of the usual series
fixed to the platform of a coach, and to con-
trol the movements of the auxiliary steps by
means of a series of levers conveniently op-
erated throagh a hardle member locaied at tlie
platform of the coach.

VENTILATING MEDIUM FOR CARS.—C.
P. BoNneETT, New York, N. Y. The aim of
the inventor is to provide means for ventilat-
ing cars in a thorough manner and without
subjecting the occupants to drafts, and in the
constructisn of the ¢ppliance to provide means
for- regulating the amount of air to be ad-
mitted, the said means being conveniently op-
eratad from the interior of the car, and further
to so construct the upper portion of the car
that the foul air will be sucked out from the
interior and fresh admitted.

Pertaining to Recreation.

APPARATUS FOR INDICATING THE
SCORES OF PLAYERS IN SUCH GAMES AS
LILLIARDS OR THE LIKE.—C. S. Qaxss
and J. A. Manton, Parramatta, New South
Wales, Australia. 'The invention refers more
particularly to a mechanical device for indi-
cating the score of players in the game of bil-
liards, and has for its object to provide a
simple scoring-board which may be easily read
and understood from a distance, so that the
players, as well as the onlookers, may be kept
advised as to the state of the game as it
progresses, while at the same time it is
capable of easy and accurate manipulation by
the marker.

Pertaining to Vehicles.

REELING DEVICE.—C. A. HADLAND, Ben-
nington Township, Minn. This device is for
use in reeling wire and the like and is designed
to be mounted upon a wagon-body, so that
the wire may be reeled or unreeled as the
wagon moves. The principal objects are to
provide means for removably attaching the
device to the body of a wagon, to provide for
securing the reel in operative or in inoperative
position, and tor manipulating a guide for the
reel, and for operating these devices con-
veniently from the seat.

HITCHING-WEIGIT HOLDER.— H. H.
TorHILL, Lockport, N. Y. This invention has
reference to improvements in devices for sup-
porting a horse-hitching-weight on a delivery-
wagon or other vehicle, an object being to
provide a supporting device of simple con-
struction by means of which the weight when
not in use may be suspended from the foot-
board or other portion of a vehicle in such
manner as to be readily lowered to the ground
or raised by a person sitting in the vehicle.

Designs.

DESIGN FOR A BUTTON-RIM. — G. .
Scuwrrg, New York, N. Y. 1In the present
design, from the open center of the button
neat and attractive scroll work radiates to the
outer edge of the rim, which edge is dotted

Scientific

American

with a row of small circles, the whole giving
a very clean and pretty ornamental effect.

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.
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Business and Personal {@ants.

READ THIS COLUMN CAREFULLY.—You
will find inquiries for certain classes of articles
numbered in consecutive order. If you mann
facture these goods write us at once and we wili
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. 7075.—For makers and dealers in

novelties and newly patented articles.

0. 8.” Metal Polish. Indianapolis. Sampbles free.

Inquiry No. 7076.—For manufacturers of self-
propelling invalid chairs.

2d-hand machinery. Walsh’s Sons & Co., Newark, N.J.

Inquiry No. 7077.—For dealers in colored cellu-
loid goods, also celluloid in the crude state.

Perforated Metals, Iarrington & King Perforating
Co., Chicago.

Inquiry No. 7678.—For makers of rubber goods.

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

Inquiry Neo. 7079.—For manufacturers of springs
wound by a key and run for five or ten minutes.

Adding, multiplying and dividing machine, allin one.
Felt & Tarrant Mfg. Co., Chicago.

Incouiry No. 7080.—For manufacturers of and
deaiers in hydraulic rams for use in shallow wells or
ponas.

WANTED.—Bids for making an article similar to a
safety pin. Box 337, Blairsville, Pa.

Ingquiry No. 7081.—For makers of machinery
utsed in manufacturing dynamite, stumping powder,
etc.

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

Inquiry No. 7082.—For makers of ice-making ma-
chinery.

Marketers of meritorious inventions and specialties
throughout the world. Tatem Mfg. Co., Buffalo, N. Y.

Inguiry No. 7683.—For manufacturers of small
spring motors, such as used in toys and novelties.

I sell patents. To buy them on anything, or having
one to sell, write Chas. A. Scott, 719 Mutual Life Build-
ing, Buflalo, N. Y.

Tuquiry No. 7084.—For makers of camera fittings,
as screws, ete.

The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Machine Comvany,

Foot of East 138th-Street, New York.

Inguiry No. 70835.—Wanted, second-hand, smull
rail for miniature railroads.

Gut. strings for Lawn Tennis, Musical Instruments,
and other purposes made by P. F.Turner,46th Street
and Packers Avenue, Chicago, Ill.

Inquiry No. 7086.—For makers of * Buffalo”
stock whips.

Manuftacturers of patent articles, dies, metal stamp-
ing, screw machine work, hardware specialties, wood
fiber machinery and toois. Quadriga Manufacturing
Company. 18 South Canal Street, Chicago.

Inquiry Neo. 7087 .—For makers of face masks.

Absolute privacy for inventors and experimenting
A well-equipped private laboratory can be rented on
moderate terms from the Electrical Testing Labor-
atories, 548 East 80th St., New York. Write to-day.

Inquiry No. 7088.—For manufacturers of a game
known &s parlor croquet.

Manufacturers of all kinds sheet metal goods. Vend-
ing, gum and chocolate, matches, cigars and cigarettes,
amusement machines, made Of pressed steel. Send
samples. N.Y.Dieand Model Works, 5(8 Pearl St., N.Y*

Inquiry No. 7089.—For manufacturers of road-
maliing machinery, rock crushers, etc.

W ANTED.—To buy ideas or patents for new articles
to manufacture as a sideline. Yill consider all propo-
sitions. but prefer articles commonly used by the
popuiace. Briefly give full particulars. F. Raniville
Co., Grand Rapids, Mich.

Irgniry No. 7090.—For makers of machinery for
manufacturing wood screws.

VACATION TRIPS.

If you are going away this summer be sureto send
for ** Mountain and l.ake Resorts,” a beautifully illus-
trated publication of one hundred and twenty-eight
pages, just issued by the LACKAWANNA RAIL-
ROAD. The Jersey Hills, the Pocono Mountains, Dela-
ware Water Gap, Richfield Springs, Lake Hopatcong
and other delightful summer resorts are described in a
way that will tell you how you can go, where you can
stay, what you can see and how much it will cost. It
is a book that will help you in making your plans.

Iv will be sent for ten cents in stamps addressed to
T. W. LEE, General Passenger Agent New York City.

Inguiry No. 7091.—For makers of raw rubber,
such as used by maliers of rubber stamps.

Inquiry No. 7092.—For dealers in gold leaf for
for gilt woodwork.

Inquiry No. 7093.—For makers of painted satin,
canvas or perfume boxes or bags.

Ingquiry No. 7094.—For makers of town clocks.
Inquir,

motoTs,
power.

No. 7095.—For makers of motor canoes,
re engines, or fire pumps, without horse

Inguiry No. 7096.—For machinery to cut metal
in thin strips like tinsel.

Inquiry No. 7¢97.—Wanted, wholesale powdered
aluminium and barium peroxide.

Inquiry No, '7098.—For the manufacturers of the
Fairy Floss candy machine.

Inquiry No. 7099.—Wanted, machinery to manu-
facture granular effervescent salts, for druggists’ use.

Tnquiry No. 7100.—For an etching fluid for use
with rubber dies, for making polished steel.

Tuquiry No. 7101.—For makers of all kinds of
hinues in large quantities, also for makers of all kinds
of boxes.

Inquiry Ne. 7102.—For makers of gasoline motor
cars for use on interurban lines (on rails).

Inguiry No. 7103.—Wanted. an anparatus for
ozomizing air; with a eapacity of ozonizing about 500
cnbie feet of air per minute, and it is desired, it pos-
sible, to use a 3-phase alternating current of 60 cycles at
whatever voltage might be best.

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 wind that
some answers require not a littie 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 office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9699) L. F. P. says: In your highly
esteemed journal I notice with interest the
development of motive power from the wind-
mill. Would you be kind enough to answer
the following through your columns: Is it
necessary that rudder area should be greater
than blade area? If not, why would not the
mill turn around on the transmission shaft?
Am I not right in stating that the rudder has
to hoid the mill against the wind, and also
against its own force, and consequently the
rudder area plus its leverage must be greater
than blade and power area? We will assume
there is a five-horse wheel and five horse-power
is being consumed through the transmission
shaft. What holds the mill against the trans-
mission shaft? If it is the rudder, does not
this rudder exert the five horse-power thrust?
A. Windmills are constructed in a great many
ways, some transmitting the power from the
windmill by crank and connecting rod motion,
others by means of gears in such a way that
there is no reaction from the driven shaft,
tending to move the windmill out of a plane
at right angles to the wind. Such windmills
require very small rudders, as the force of the
wind is balanced on the vanes of the mill, and
the rudder is only necessary to turn the mill,
so that it will always face at right angles to
the direction of the wind. Where, however,
the power is transmitted to a vertical shaft by
means of a single pair of beveled gears, there
is a reaction tending to turn the mill from
the plane at right angles from the wind equal
to the force tending to rotate the mill mul-
tiplied by the leverage. In such a case, the
force of the wind on the rudder multiplied by
its leverage must be sufficient to balance it.

(9700) K. H. L. says: Will you
please give me the numbers of your recent
papers that have an explanation of th: Edison
three-wire system of electric lighting? Also
the numbers that have its history and recent
application? Will you please also give me the
numbers of papers that deal with the subject
of electrical heating? A. We can furnish you
with two papers, SUPPLEMENT Nos. 309 and
737, containing valuable articles about the
Edison three-wire system. We do not know
any recent application of this system. It s
being very rapidly superseded by the alternat-
ing-current systems of lighting, since it cannot
be used very far from the central station.
The number of articles relating to electric
heating is very large. We name SUPPLEMENTS
825, 1037, 1059, 1077, 1112, 1182, 1374, 1375,
1419, 1420, 1421, 1472, 1502. All papers are
furnished at ten cents each. New SUPPLEMENT
Catalogue sent on request.

(9701) H. B. M. asks: Is there any
way that one can change an alternating cur-
rent of 110 volts to 20 or 25 direct suitable
to run small motor? A. Alternating current
can be transformed to direct by means of a
rotary transformer, wound to give any voltage
desired; or a Cooper-Hewitt mercury arc
converter can be used. 2. What changes
would have to be necessary in a magneto
generator to furnish current to operate an in-
duction coil giving a 1-inch spark? A. The
changes needed to fit a magneto to run a 1-inch
induction depend upon what the magneto is.
We do not think the ordinary telephone call
magneto can easily be made to do this. 3. How
many times does an ordinary door bell make
and break with three dry batteries? A. We
can only guess how many times a bell strikes
a second when three dry cells are attached to
the circuit. We guess three times. If you
will count a bell for a quarter of a minute,
you can find out if we have guessed right.
4. What is the best interrupter for induction
coils? A. For small coils a vibrating inter-
rupter is always used. For large coils a rotary
interrupter is sometimes used, and sometimes
an oscillating arm dipping into mercury is
used.

(9702) C. C. B. asks: Will you please
tell me through your paper whether the zinc
tubes or cups used in making the dry battery
described in the SupPLEMENT No. 1387, August
2, 1902, on page 22225, can be used more than
once, that is, can it be refilled? A. In the
action of a dry cell, the electricity is -produced
by the solution of the zinc in the sal-ammoniac.
If there are no holes eaten through the zinc
when the other materials are exhausted, the
zinc cup of a dry cell may be refilled and used
for another charge.

‘pressures ?

Jury 29, 1905.
—
(9703) J. L. W. asks: Will you kind-
ly inform me as to the relative speed of light
and electricity? A. Electricity travels in
space with the speed of light. Indeed, light is
simply an electromagnetic disturbance of the
ether of space. In wires and through matter
electricity travels with other lower velocities.
See Watson’s “Physics,” price $3.50; Thomp-
son’s “Klectricity and Matter,” $1.25, or
Thompson’s ‘Elementary Electricity,” price
$1.50.

(9704) H. A. K. says: I have a hol-
low cylinder 114 inches diameter by 3 inches
high. How many cubic inches of air will be
compressed into it at 100 pounds pressure per
inch? At 200, at 300, at 400, at 500? If
the height of the cylinder is cut in half, how
many cubic inches will it contain at the same
What is the rule for finding the
volume of air compressed into a given space at
a given pressure? What books treat on the
subject. A. Your cylinder contains 3.68 cubic
feet of air at atmospheric pressure. At 100

pounds pressure it will contain 3.68 times
114.7
= 28.8 cubic inches. At 200 pounds per
14.7

square inch it will contain 53.8 cubic inches. At
300 pounds per square inch it will contain 78.8
cubic inches. At 400 pounds per square inch it
will contain 103.8 cubic inches. At 500 pounds
per square inch it will contain 128.8 cubic
inches of air at atmospheric pressure. If you
halve the height of the cylinder, you will
halve the amount of air that it will contain.
The pressure of the atmosphere on an average
is about 14.7 pounds per square inch. When
the pressure is increased, the volume of each
cubic inch of air is decreased in the same
ratio that the pressure is increased above 14.7.
In working these problems it is necessary to
remcmber that pressures as ordinarily meas-
ured by gages are pressures above the atmos-
pheric pressure. To obtain the absolute
pressure or true pressure, it is necessary to
add 14.7 to the pressure given by the gages,
as has been done in working the examples
above. We recommend and can supply you
with the following book relating especially to
the subject you refer to: “Compressed Air;
Its Production, Uses, and Application,” by
Hiscox, price $5 postpaid.

(9705) L. H. N. asks: Where is the
north magnetic pole now located? A. The
north magnetic pole was found by Ross in
1831 to be on Boothia Felix near Hudson’s
Bay. This must be considered an approximate
determination. It is not probable that the
same point is the pole now. 2. Is it moving,
and if so, in what direction and how fast?
A. The pole is probably rot at' rest, though
little can be said definitely on the point, and
nothing is known as to the rate of its motion.
An expedition is now engaged in making a
new survey to determine the north magnetic
pole. 3. How many degrees east or west of a
line running north and south does the compass
needle point for central lower Michigan? A. In
1902 the needle pointed 2 minutes west of
true north in Michigan. In 1896 it pointed
26 minutes west of true north at your place.
The line of no variation passed into Michigan
almost in the center of the southern boundary
of the State in 1902. 4. Is there any easy
method by which a person can tell the time
to within a few seconds where telegraphic ser-
vice cannot be had? A. The time of day can
be best determined by a sundial in the absence
of the telegraph and the railroad.

(9706) O. D. asks: In the type of
open-circuit battery listed in catalogues as
‘“National No. 2,” how much black oxide of
manganese should be put in the porous cups
with the pulverized carbon to make the cell
give the best results? In mixing the sal-
ammoniac solution in quantities, how much
sal-ammoniac should be used for each gallon
of water? A. For all sal-ammoniac cells with
porous cup use granular and not pulverized
peroxide of manganese and coke broken into
small lumps. A mixture of equal parts may
be used. For the electrolyte take from 1 to 2
pounds of sal-ammoniac to a gallon of water.
A saturated solution is not desired, since any
crystals left in the bottom of the jar tend to
cause a deposit of crystals on the zinc, and
will weaken the action of the battery.

(9707) M. A. asks: 1 Will a prim-
ary uninterrupted galvanic current pass over
or through any part of the human body? 'The
writer has failed to detect such passage with
a delicate galvanometer, even with twelve or
fifteen Samson cells. A. If your galvanometer
is sensitive enough, there is no difficulty in
detecting a current which passes through the
human body. Connect the wires to a piece of
zinc and one of carbon or copper. Dip the
hands in water, and take the zinc in one hand
and the copper in the other hand. The gal-
vanometer will show a deflection, due to a cur-
rent produced by the hands. So will it if two
pieces of zinc were used as above. Let several
persons wet their hands in clear water and
join hands, the outer persons taking the zinc
and carbon, as above, and the galvanometer
will show a sensible deflection. You do not
need a number of cells. You need a more sen-
sitive galvanometer. 2. If a mixture of gas
and air confined in a tight cylinder was fired
by electric spark or otherwise, a disastrous
explosion would be the result. Why does not
the same occur when firing the mixture in a
gas engine cylinder? A. If a quantity of gas
and air mixed are exploded in a cylinder
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strong enough to withstand the explosion, tie
cylinder will not break. This is what is done
in a gas engine. If the cylinder is not strong
enough, it breaks. The gas-engine cylinder is
strong enough.

(9708) W. G. asks: Could you tell
me how I can determine the positive and
negative side of a live wire, not tracing it to
the station or to the lamp or motor, etc.? Is it
possible? A, The direction of flow of an elec-
tric current in a wire may be told by a
compass needle placed so that the current
flows along the needle, that is, lengthwise of
the needle as the needle stands north and
south. In this case the needle will be turned
more or less across the wire by the magnetic
action of the current. To determine the di-
rection of the current, hold the open right
hand over or under'the conducting wire, but
so that the wire is between the hand and the
needle, so that the palm of the hand is toward
the needle, and so that the thumb is extended
in the direction in which the north or marked
end of the needle is deflected; the fingers will
point in the direction of the current.

(9709) E. B. E. writes: In your
paper for April 15 is given a rule for the
approximate extraction of square root. The
first part of the rule is a well-known method,
and applies quite generally and not merely to
numbers within the limits given. The second
part seems rather obscure,.and is not easy to
remember. The best rule is perhaps that given
by Charles Hutton, a prominent mathematician
of the eighteenth century :

3N+ 72 -
VN = —————— X 7 approximately.
N+37r
(Where 7 is an approx. root.)
Example: Let N=271, r=16
3 X 271 4256
V271l=——~— X 16.=16.4620 approx.
271 4 768
True value 16.4621
The corresponding formula for cube root is:

2N+
N = — Xr
N+4+2r
Example: Let N=2T71, r=6
542 4 216
Y271l = ———— X 6 =6.469
271 4 432

True value 6.471

A. The rule given above is far more simple
than the one formerly printed in this column.
If one needs an approximation for the square
root, we should advise that this rule be copied
and employed.

(9710) E. R. MacP. says: 1. Re in-
quiry 9615, under date April 15: I quite
follow your reply, but I think that your corre-
spondent must have been thinking of the in-
fluence of wind, on a bullet; for it is a well-
known fact that when the wind is blowing in
the same direction as a bullet (or any pro-
jectiley it has a tendency to elevate the bullet
above its usual trajectory. And just the re-
verse happens when the wind is against the
bullet. 2. What is the formula for measuring
rain? It runs something like this, I think:
“So many square inches of catchment area re-
quire so many cubic inches in order to measure
one inch of rain.” A. To measure the fall
of rain in cubic inches, it is necessary to have
as many cubic inches of water as there are
square inches in the ‘catchment area.” A bet-
ter way of determining the depth of rainfall is
to use a rain gage. The United States Weather
Bureau rain gage is a metal dish about 8
inches in diameter at the top. The rim is of
heavy copper turned to a sharp edge. This
opens below into a narrow dish, whose sec-
tional area is exactly one-tenth of the area of
the upper dish, and whose depth is 20 inches.
Tt is obvious that the water will be ten times
as deep in'the lower dish as it would be if
retained in the upper dish. The rain caught
is measured in the lower dish, and the depth
divided by ten gives the rainfall. Two inches
of rain would fill the lower dish. 3. Is it
possible to calculate an ‘“angle of safety’” for
a circular cycle track? For instance, I want
to build a circular track 50 feet in diameter.
\What would be the angle of safety for that?
When I use the term “angle of safety,” I mean
the greatest possible angle that the track can
be inclined without the rider being thrown off,
granting of course that he is riding at a high
rate of speed—say 15 or 20 miles an hour.
A. The ‘angle of safety,” as you term the
angle of inclination of a track on which there
would be no tendency for a bicycle to slow in
going around a corner, will vary with the speed
of the rider and also with the radius of the
track. If the track is W feet wide, the proper
elevation (measured in feet) at the outside can
be found from the following formula :

zz

Elevation w X
32R
Where 22 the velocity of feet per second,
and R = the radius of the track in feet.

(9711) T. A. B. asks: There are two
grounded telephone lines—entirely separate—
running parallel at a distance of about 100 to
150 feet apart. A conversation on one line
may be distinctly heard on the other. One
line is private, and the other runs to a switch-
board. A. Wherever two telephone lines in-
terfere with each other, the cause is always
the induction of the current in one line upon
the other line. It can be remedied by the use

of a metallic circuit, with twisted or crossed:

wires.

(9712) E. M. B. says: If an Archi-
medean screw is placed so that the opening in
the lower end is under water during its entire
revolution, will the screw raise a continuous
stream, or will the flow from the upper end
be intermittent, and why? A. If an Archi-
medean screw is placed so that the opening in
the lower end is under water during its entire
revolution, the flow from the upper end will
be continuous, provided the conditions are such
that there is any flow at all, if the pitch of
the screw is uniform, and the speed of rota-
tion is uniform ; otherwise, it will vary. If
the angle of the screw is too great, or if the
pitch of the screw is too great, or if the speed
of rotation is insufficient, there will be no flow
of water at all.

(9713) F. De M. asks: About what is
the resistance of the dry cell in common use,
standard size 2% x 6% round, such as the
Mesco, Columbia, New Standard, etc.? A. The
internal resistance of dry cells is not constant,
and must vary during the life of the cell.
Since the E.M.F. of these cells is not high, the
internal resistance should be low. Some mak-
ers give the resistance of their cells as low as
0.15 to 0.25 ohm. This quantity is difficult of
measurement because these cells polarize very
rapidly, and the current changes for that
reason.

(9714) W. F. W. asks: 1. There is
a widely prevalent belief that a razor by being
kept in constant wuse loses its good shaving
qualities, and that by allowing it to ‘“rest”
for a while unused it will recover its original
shaving qualities. Has that belief any real
foundation? If so, please explain the cause
for such remarkable metallic peculiarities.
A. The only suggestion we can give you as a
foundation for the belief that allowing a razor
to rest would improve its shaving qualities is
as follows: The literal edge of a razor is only
of microscopic thickness. This edge, when ex-
posed to the atmosphere, oxidizes rapidly. The
tendency of ‘rest” therefore would be to pro-
duce a jagged edge, which when very much
magnified would look somewhat like. the edge
of a saw, and it is well known that a rough
edge, when keen, will cut better than an edge
which is too smooth and uniform. We believe,
however, in spite of the facts that we have
just described, which may have improved the
cutting qualities of razors in a few exceptional
instances, that imagination, which plays all
kinds of freaks with things too small to be
seen, is the real foundation for the belief to
which you refer. 2. Why do blacksmiths pour
water upon the burning coals in the forge? I
have never been able to get an entirely satis-
factory explanation from the blacksmiths
themselves. A. Blacksmiths pour water on
their forges in order to control the size of
their fires. As a rule, they wish to heat their
iron only for a limited distance along the bar,
and therefore must control the diameter of
their fire. The water also serves two other
useful purposes. It tends to make the coal
cake in such a way as to be nearly impervious
to the blast. Thus a nearly air-tight ring or
chimney may be formed around a fire, which
will help to concentrate the air from the blast
at the point where it is most needed. This
caking of the coal helps in the process of
transforming blacksmith’s coal into coke, in
which condition it forms a Dbetter fuel and
produces a better fire than could be obtained
from green coal. From this last reason, black-
smiths will often be found wetting their coal
to aid in the process of manufacturing coke,
when wetting the fire would not be necessary
for the particular job they have at hand.
3. What are wash drawings, and how are they
made? A. “Wash drawings” are ordinary
India-ink drawings on paper which have been
tinted with water-color paint, to make them
more accurately represent in appearance the
object for which they are made. Architects’
drawings are often prepared in this way, and
the practice was common with engineers a
generation ago. 4. Please explain how the
‘“parallax stereogram” pictures were made
which were exhibited at the St. Louis Expo-
sition. Portions of the objects projected for-
ward, appearing to be in front of the frame,
and other portions appeared to be considerably
farther back. A. Parallax stereograms are
constructed of sets of lines, so that each set
forms its part of the scene represented. Some
of the dailies have been issuing these pictures
as supplements, so that now they are very
common.

(9715) H. H. S. asks: Please let me
know through the SCIENTIFIC AMERICAN how
to find the gage of wire.
certain piece of wire of known diameter in
fractions of an inch, what is its number?
A. There is no way of finding the gage of a
wire except by the use of a wire table, which
gives the number of a wire and its diameter
in thousandths of an inch. Nor is a wire
known unless the name of the gage by which
it is measured is expressed as B. & 8., Stubs,
or some other. .The whole matter of gages isin
a bad condition, and some unification should

be made. The best would be to denote a wire
by its diameter.
(9716) J. McL. asks: In SUPPLEMENT

No. 1215, page 19474, you have an article
advising the use of dilute phosphoric acid in
water to ward off old age, etc. I have seen a
warning in some book to not use more than 15
drops of dilute acid in water three times a
day. I believe there is sound reason in the

In other words, of a

article referred to, and would ask if it would
not be a good idea to print same in SCIENTIFIC
AMERICAN soon, with the warning to not use
more than 15 drops of the acid in water three
times a day. What would be the effect on
the teeth of using same, or if any hollow teeth
were present would it affect the jawbone®
A. Phosphoric acid is a very excellent tonic,
and if one’s physician prescribes it, we should
certainly advise you to take it. We should
not advise anyone to prescribe for himself
even a most excellent remedy. Let medicines
alone till some one outside of yourself orders
them. That is good advice for anything be-
yond simple household remedies, such as catnip
tea and the like, which do no harm when they
do no good. When phosphoric acid is to be
taken, it is usually given in the form of a
phosphate or phosphite. The scda fountain
drink orange phosphate, so popular of late, is
simply an acid phosphate with orange syrup
added. As to the action upon the teeth we
cannot pronounce, since the doctors have nst
decided just what causes the necrosis of ihe
bone in the case of workers in match factorics.
We cannot advise one whether to study me-
chanical drawing or photo-engraving. The man
should study the one he likes best and can do
the work best in, or the one which is nearest
his hand. All sorts of wages are paid in both
trades, and a good man can get a living at
either, though he will not get rich at either
working on a salary.

NEW BOOKS, ETC.

CAMS AND THE PRINCIPLES OF THEIR CoN-
STRUCTION. By George Jepson. Cam-
bridge, Mass.: The University Press,
1905. 8vo.; pp. 59.

Cams are one of the mogt important parts
of nearly all machinery; and a clear and con-
cise work on their design and construction
will be found valuable to all mechanical engi-
neers. This little volume is such a work, and
we heartily recommend it to the engineering
fraternity. It is largely filled with exceed-
ingly clear drawings of different kinds of cams
used for various purposes, and there are sev-
eral half-tone plates of cams on different
machines.

CELLULOSE, CELLULOSE PRODUCTS, AND AR-
TIFICIAL RUBB#®R. By Dr. Joseph
Bersch. Translated from the German
by William T. Brannt, Editor of “The
Techno-Chemical  Receipt Book.”
Philadelphia: Henry Carey Baird &
Co., 1904. 8vo.; pp. 345. Price, $3.

This work is a very complete treatise on

that most useful industrial material, cellulose.
Cellulose, as is well known, is used in many
ways, its use extending from the preparation
of mnitro-compounds to the manufacture of
artificial silk and distillation of alcohol. All
these uses are gone into and fully described
in the present volume. The author first tells
how cellulose is prepared from wood or straw,
and how parchment is manufactured from it.
He afterward describes the methods of obtain-
ing sugar, alcohol, and oxalic acid from this
substance. Later on in the work he discusses
the production of viscose, the nitro-celluloses,
and cellulose esters, artificial silk, celluloid,
rubber substitutes, oil rubber, and factis. The
work is very complete, and will be found of
great value to all who wish to gain a knowledge
of the uses and nature of this substance.

FrLora AND Fauna orF THE Broon. By
Henry G. Graham, M.D. Chicago.

This is a very interesting little pamphlet,
the result of six years of hard labor, descriptive
of the infusoria contained in human blood. It
is illustrated with two colored plates, showing
these microscopic animals as they appear under
varying conditions. The book is well worth
the perusal of all interested in the wonders
of the human body. It is written in a popular
manner, and may be understandingly read by
any person of ordinary intelligence.

STAIR BUILDING MADE EAsy. By Fred T.
Hodgson. New York: The Industrial
Publication Company, 1904. 12mo.;
pp. 160. Price, $1.

The third edition of this small volume will
be found very helpful by all young carpenters,
and even by those of greater experience in
the building of stairs and stairways. It gives
a full and complete description of all kinds of
staircases, and instructions for designing and
erecting the same. It is fully illustrated with
over 100 engravings, and is provided with a
glossary and index, which make the infor-
mation it contains easily obtainable.

 MaciriNz TooLs AND WORKSHOP PRACTICE

PRENTICES. By Alfred Parr. New
York: Longmans, Green & Co., 1905.
8vo.; pp. 444; ill, 550. Price, $4.
The aim of this textbook is to explain the
construction and use of machine tools in a
connected form. The book covers a large range
of subjects, and will be found especially help-
ful to the practical worker, as it will enable
him to study the action of the machine tools
he uses, and give him hints on how best to
do the various kinds of work which these
tools are calculated to perform. The book
contains, among its many chapters, several on
Measurement ; Turret Lathes; Grinding; and
Milling, which have been prepared and illus-
trated in great detail, on account of their im-
portance to the student and practical worker.
| The illustrations are both in half-tone and
line cuts. They are numerous, and will aid
greatly in instructing the student.

FOR ENGINEERING STUDENTS AND AP-|

Lroyp’s REGISTER OF AMERICAN YACHTS,
1905. Published from New York of-
fice of Lloyd’s Register of Shipping,
15 Whitehall Street, New York. Pp.
542, colored plates 42. Price, $7.50.

With the opening of the yachting season
comes the new volume of the American Yacht
Register for 1905, published by Lloyd’s Reg-
ister of Shipping. Though only in its third
season, this book is already well known in all
parts of the United States and Canada as the
standard work of reference for yachtsmen.

The Register is a book of 542 pages, with 59
colored plates of club burgees, national en-
signs, and owners’ private signals, the latter
to the number of 1,440. The total number of
yachts listed is 3,389, of which 2,130 are sail-
ing craft and 1,259 are propelled by steam or
some other power. The tendency of the times
is shown by the fact that while but a year
ago the sailing yachts made 67 per cent of the
total, this year they make but 62 per cent.

Among the power yachts the new gasoline
cruisers in all sizes from 30 to 80 feet figure
conspicuously, this type of craft being de-
servedly popular from its great utility, its
adaptability to all waters, and the compara-
tively low cost of running.

In addition to the main list of yachts, giving
the most complete particulars of hulls and
engines, there are lists of signal letters, of
former names of yachts, of builders and de-
signers of the United States and Canada, and
a very complete list of over 3,100 yacht
owners, with addresses and clubs, as well as
the yachts owned by each.

OUTLINE OF INDUSTRIAL CHEMISTRY. A
textbook for students. By Frank
Hall Thorp, Ph.D., Assistant Profes-
sor of Industrial Chemistry in the
Massachusetts Institute of Technol-
ogy. Second edition, revised and en-
larged, and including a chapter on
Metallurgy by Charles D. Demond
S.B. New York: The Macmillan Co..
pany, 1905; 8vo., pp. 618. Price, $3.50.

Prof. Thorp’s outline of industrial chemistry

has been used more or less constantly by the
Editor of this journal ever since its publica-
tion in 1898. The practical use to which the
volume has been put during those seven years
has enabled him to form a more just estimate
of its technical value than can possibly be
attained through the cursory reading which Is
usually alloted by the reviewer to a newly-
published volume. The work has proved itself
an excellent handbook of ready reference on
industrial chemistry, and its excellent refer-
ences to bibliographies at the ends of divisions
have more than once proven of value. In this
new edition, Prof. Thorp has included an ac-
count of the more important advances made in
the chemical industries during the last seven
years, and has therefore considerably improved
the technical value of his volume. Mr. Charles
Demond’s elementary chapters on metallurgy
constitute a feature which, as far as we know,
is new in textbooks of industrial chemistry,
but which we venture to state is likely to be
found in them ere long. This metallurgical
review, although necessarily brief, nevertheless
gives one a very good idea of the elementary
chemical principles that underlie most modern
metallurgical processes.

DuarLity or THOUGHT AND LANGUAGE. An
Outline of Original Research. By
Emil Sutro. New York: The Physio-
Psychic Society, 1904. 12mo.; pp. 300.
Price, $1.50.

Starting with Gladstone’s utterance, *'The
scientific investigation of the spiritual is the
most important subject before the public to-
day,” the author endeavors to prove the
supremacy of spirituality over matter, in man.
His theories, from our present-day standpoint,
are nothing if not peculiar, but he is nearly
always interesting, and at times helpful and
inspiring.

LECTURE NOTES ON SOME OF THE BUSINESS
FEATURES OF ENGINEERING PRACTICE.
By Alex C. Humphreys. Published by
the Department of Business Engineer-
ing of Stevens Institute of Technol-
ogy, 1905. 8vo.; pp. 187.

This book has been written by Prof. Hum-
phreys with a view to aiding students under
his tuition by giving them a résumé of the
lectures delivered in the course on business
engineering. All the matter included in the
course is not found in this volume, but that
which is most difficult to comprehend is given,
and will be found of great aid to the student.
The book also contains notes on the law of
contracts by Howard E. White, Esq., and the
Commencement address delivered by Walter C.
Kerr to the Class of 1904.

Steam PipEs: THEIR DesieN AND CoN-
STRUCTION. By William H. Booth.
New York: The Norman W. Henley
Publishing Company, 1905. 8vo.; pp.
187. Price, $2.

This book forms a practical treatise on the
principles of steam conveyance, and the means
and materials employed in practice to secure
economy, efficiency, and safety. The book is
well illustrated, and gives many uscful ideas
with regard to the making of pipe joints, ex-
pansion offsets, flexible jeints, and seif-con-
tained sliding joints for taking up the expansion
of long pipes. The chapters on the flow of
steam and expansion of pipes will be found
extremely useful to all steam fitters. The
pressure strength of pipes and the method of
hanging them, as well as valves and bypasses
of all kinds, flanged joints and their proper
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exceedingly durable. Working parts all on
outside. Valves two-piece simple
check operating automatically,
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The most useful article ever invented
for the purpose. Indispensable to Law.
yers, Editors, Students, Bankers, Insur-
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Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
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proportions, exhaust heads and separators, etc.,
are well illustrated and described. A valuable
chapter to the large steam user is the one on
superheated steam and the saving of steam by
insulation. The loss of heat in thermal units
from covered and uncovered steam pipes is
given in suitable comparison tables. The book
will be found extremely useful to all interested
in steam-pipe construction.

A TREATISE oN Rocks, Rock WEATHERING,
AND SoiLs. By George P. Merrill,
New York: The Macmillan Company,
1904. 8vo.; pp. 411. Price, $4.

Although the origin, structure, and mineral

composition of rocks, particularly those of
erupted varieties, have received particular at-
tent’on from petrologists since the introdue-
tion of the microscope into petrographic work,
there has, however, been very little time de-
voted to the study of rocks in a weathered
condition., In many cases where chemical
analyses have been made, the chemists have
disregarded the physical and mineralogical
nature of the material analyzed. Other work-
ers have studied the physical properties of
decayed rocks, i. e. soils, but have, in turn,
disregarded their mineral and chemical nature.
The author has endeavored to bring together
results obtained by these various workers—
results which, it is believed, will be to the
mutual benefif of all concerned. The state of
comminution reached by rocks during the
process of long-continued decay, and the
amount of leaching such have undergone, are
of as much practical interest to the agricul-
turist as they are of theoretical interest to
the geologist. A very general scheme of
classification is adopted in the present pre-
liminary volume, as the author desired to in-
troduce into it as few new terms as possible.
The analyses given were made by the author
himself from materials which he collected, and
which, he believes, are truly representative
samples of rock, concerning the lithological
identity of which there can be no doubt. The
reason that so little use has been made of
other analyses is that information is generally
lacking relative to the mutual association of
fresh and decomposed materials and the min-
eralogical and physical nature of the residual
product. The book is divided into five parts,
as follows: The Constituents, Physical and
Chemical Properties, and Mode of Occurrence
of Rock; the Kinds of Rocks; the Weathering
of Rocks; the Transportation and Redisposition
of Rock Débris; and the Regolith. Some
twenty-five full page plates, in addition to
nearly half a hundred other figures, completely
illustrate the work.

THE BERLIN-ZOSSEN ELECTRIC RAILWAY
TesTs oF 1903. Translated from the
German by Franz Welz, E.E. With
an Introduction Discussing the Gen-
eral Subject of Train Resistance by
Louis Bell,

pp. 100. Price, $3.

This is a full and complete report of the
test runs made on the Berlin-Zossen experi-
mental railroad from September to November,
inclusive, 1903. These tests occupy a unique
place in the history of modern engineering,
for they represent a very thorough and highly
successful effort at solving the greatest prob-
lem of twentieth century transportation, viz.,
the application of electric traction to greatly
increased railway speed. The introduction by
Mr. Bell sums up the results that were at-
tained, while the rest of the volume deals with
the preparatory work that was gone through
with before the tests were made, and the re-
sults of these tests as to the time required for
starting and stopping, the air and train re-
sistance, the power consumption, the behavior
of the car during service, and the behavior of
the new roadbed during the tests. The book
has an appendix concerning a high-speed rail-
way from Berlin to Hamburg. It contains
numerous diagrams and test charts. It is a
thorough résumé of the tests that were made.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued

for the Week Ending

July 18, 1905

AND EACH BEARING THAT DATE

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

Acid, monoglycol ester of salicylic,

HOfmMAND  ..ivvvneeireeruneeneennnenns 794,982
Amusement apparatus, C. Alonso-Perez.... 795,087
Animal trap, E. Firmhaber.......cceceeuee 79
Automatic gate, A. No€......ceoevvuennnn
Automobile attachment, E. G.

Awning, ANAET. .\t enenennnernns

Awning, frameless, S. C. Crowe.
Baling press, horse power, M.
Ball or bulle% H. C. Aspinwall.

Ballot box, B. Gilmore..... .
Basket, M. L. Porter............ccoecueee 794,
Bearmg, compensating knob, H. G. Voight. 794,75’_7
Bed bottom, H. R. Hervey..... tessvscsecs 95,223
Bed, invalid’s, E. A. Hall..... . 794,978
Bed, sofa, Cumla & F'ridstrom. . 795,199
Bedstead, A. A. NE€S...eeoennn.. .. 795,155
Belt tightener, A. L. Herkenhoff. ... 795,038
Binder cleat, J. R. Barrett............. .. 794,916
Binder ot loose sheet holder, temporary,

H. Bushong .....cveviiniinncncenes 794,778
Blast furnace, N. M. Langdon ............ 795,139
Bobbin and spindle connector, Roney & 795,008

steam, J. S. Hammerslough. 794, 711

Rae
Boiler baﬁle
steam, Cole & Oatley. 795,260

Boiler superheater,

PhD. New York: Mec-|
Graw Publishing Company, 1905, 4to.;

Economical Power

Insending out their lastspecifications for
gasoline engines for West Point, the U.S.
War Department required them * to be

0Olds Engines or equal.” This speaks vol-

umes for our engines. & means they excel all
others or the U. S. Government would not de-
mand them.

They are the horizontal type, 2 to 100 H. P.,
and are so simply and perfectly made that it re-
quires no experience to run them, and .

Repairs Practically Cost Nothing.

Send for a catalogue of our Wizard Engine, 2
to 8 H, P. (spark ignition system, same as in
the famous Oldsmobile)the mosteconom-
ical small power engine made;fitted
with either pump-jack or direct con-
nected pump;orour general cata~
logue showing all sizes.
0lds Gasoline Engine Works,
Lansing, Mich.

New York Agents, R, H. Devo & Co., Binghamton, N. Y.

Cheap Power from Kerosene

SAFE, SINPLE, VALVELESS
AND RELIABLE
Universal Kerosene Engine.

Automatic in operation.easily start-
ed, and runs steadily and at a com-
paratively high rate of speed at a cost
of less th.n one pint of keroser:e oil [
per actual horse power hour. Praised
wherever used. ighest efficiency at
lowest cost. For prices and terms
address

UNIVERSAL KEROSENE ENGINE CO.
6. 8 and 10 First St.,, New York City

Our Hand Book on Patents, Trade-Marks,
etc., sent free. Patents procured through
Munn & Co. receive free notice in the

SCIENTIFIC AMERICAN

MUNN & CO., 361 Broadway, N. Y.
BraNcH OFFICE: 625 F St.,Washington, D.C.

(arriage Motors

For Bicycle, Contact
or Jump Spark
One Piece Casting. Light
Weight. Large Bearing Sur-
faces. Write us to-day
GRANT-FERRIS CO.
Troy, N. Y,

French Motors for Lighting Plants

The ‘‘ASTER?” is the best French
motor on the market for lighting houses,
hotels, etc. Small, compact, simple and
«afe to operate. Motive power alcohol, oil
or gas. 2 and 4 cylinders. Great power
for small engines. Easy running. Write
for illustrated Price List.

ASTER COMPANY
1659 Broadway NEW YORK CITY

AnAutomatic Pump

that works w herever there isa spring,
creek or pond. It costs but little and
works day aud night without atten-
tion or expense. The Niagara
Hydraulic an. USED AND EN-
DORSED BY THE U. S, GOVERNMENT.

Is made in all sizes. Free booklet and
terms to agents upon request.

Niagara Hydraulic Engine Co
140 Nassavu St., NEW YoRK
Factory Chester, Pa.

HOW TO MAKE AN ELECTRICAL
Furnace for Amateur's Use.—The utilization of 110 volt
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be made by any amateur who is, 'versed in the
use of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 118%2. Price 10 cents.
For sale by MUNN & Co., 461 Broadway, New York City,
or by any bookseller or newsdealer.

JA GER Marine
4-Cycle Engines

Skillfully designed and well
built. Single lever control, com-
bining automatic carburettor
with spark advance. DeveloF
wide speed range and reiiability
under most trymg conditions.
Sizes 3t060 h. p. Send for catalog.

CHAS. ). JAGER CO.
Cor. High and Batterymarch Sts.,
Boston, Mass.

THE CURTIS DOUBLE
CYLINDER MOTOR

5h.-p. 601bs.  Roller Bearmgs.
Capt. Baldwin’s famous air-
ship, the California Arrow,
is propelled by this motor.
Also our motorcycle, which
holds the world’s record ot
10 miles in 8 min. 54 2-5 sec.

Catalog Free.

H. H. CURTIS MFG. CO.

Hammondsport, N. Y.

- GHe Cushman Motor

never disappoints. The lrast weight for the power
developed makes it the Best Bo n-aud AuTo Moror
on the market. T'he New 1905 Model is bet-
ter than ever. The engine proper is valveless.
The cylinder, water jacket and head are cast in
one piece. It is the simpleat as well as the
most efficient. Holds many speed records,
Made in Ningle and Double linder _pat-
terns. Prices make it econnmlcaY Cut shows
2h p. marine, weight 75 bs. We make Auto
Motors and Stationary Engines. Catalog free

Agents Wanted. q;RHMAN MOTOR CO.
2026 N Street, Lincoln, Neb., U. 8. A,

Boilers, device for automatically ﬁllmg

steam, T. M. Wilkins 94,906
Book carriage, S. A. Mars . 794,809
Book stack, sheet metal, P. 794 759
Books open, deviece for holdmg, W. Ma-

GUITE tvvviiieivnnsennnnnnennn . 795,048
Bottle, non-reﬂlhlble, ‘R.”"Dunne. . 794,929
Bottle, non-refillable, E. P. Dole 795,030
Bottle valve guard non-; reﬁllab]e, E. P.

70 L 795,029
Bottles, device for preventmg the refilling

M. J. Segal ...vviveeieneninnnniens 795,173
Bottles, Welghted ball for non-refillable,

J. S, Wright .........ciiiiiiaii 794,830
Bottling apoaratus, liquid, C. A. Hopkins. 795,040
Bracket, J. E. Campbell.....ceviieunennn. 795,101
Brake, C. E. Burnley....». .. 795,099
Braking device, C. L. Horack............ 794,802
Breech mechanism, S. A. S. Hammar.... 5,221
Brick press, V. Then .

Briqueting machine, G. Rigby
Brush with bristles movahle in all diree-
tions, H. Pollmann

. . 795,062
Building block, W. J. Ste: 795,177
Bung, H. Schmidt ....... 795,237
Button, tufting, A. Freschl 794,973
Cake mixer, A. A. Warne 795,082
Calendar, H. E. Shedd ........ 795,009
Camera plate holder, photographie, z
J. A, London .....c.eeiiiiieiiiiiiinnn 794,992
Cane mill, G. M. Lear ........ccooeueeen. 794,722
Cane, transformable walking, J. Adamson. 794,833
Car brake, street, J. Hastreiter........ 795,035
Car clamping device for car unloading ma-
chinery, G. E. Titeomb .............. 795,012
Car coupling, W. F. Richards. .. 794,885
Car coupling, F. H. Norwood............ 795,231
Car draft and buffing structure, railway,
W. F. Richards..... cesieecscencsessess 194,887
Car haul, F. V. Hetzel ........cccvvvvuns 795,124
Cars_or_ the like, armored protector for,
J. Hutto c.eeeeieniieeeienninnanenss 794,804

Cars, power shovel for loadmg hox, J.
............................... 794,946

Carbon tetrachlorld making, J. L Dan-
................................. 794,789

Carbon tetrachlorld purifying, J. L. Dan-

F3 1= 794,970
Carbureter, E. B. & L. S. Cushman 794,927
Carbureter, G. Howlon ... 794,938
Carbureter, Schaaf & Lacy. 794,951
Carburetlng machine, S. S. . 795,233
Castrating, docking, and earmarkmg 3

cattle, or horses, instrument for, .

B0 7 0T B« 795,205
Chair, H. C. Bunnell .........cc0vvevnnes 794,777
Check or coin controlled apparatus, J. L.

McCullough  .....viviiiiieennnnnnnens . 795,052
Cheese cutter, B. Blood .. .. 794,921
Chuck, Potter & Johnston .. 795,234
Chute, coal, A. L. Koch............ovuunn 795,043
Circuit breakers, time limit controller for,

E. M. Hewlett ..cc..veiiiiiiinnnnnnn. 794,981
Cistern or well cleaner, L. Leggett........ 794,806
Clock, coin freed alarm, Krause & Grud-

ZINSKE  ovviiiiiii i i 794,718
Clothes drier, B. B. Moss ...... . 795,051
Clothes line clamp, Pahl & Rahn.. . 794,812
Clothes line fastener, E. Minetti .. 794,728
Clothes pin, S. C. Whitlow .......... .. 794,905
Cluteh, friction, A. L. Herkenhoff. 795,037
Coal tipple, J. Hughes 794,803
Cock, stop or waste, G. 795,005
Coff.2e urn, C. A. Robertson 794,949
Coiffure retainer comb, G. L. W . 794,8
Colter fastener, plow, P. W. McFa 794,731
Comb. See Coiffure retainer comb.

Compasses, J. Pilsatneeks .............. . 795,061
Compo board, assembling machine for form-

ing a continuous, G. S. Mayhew...... 794,874
Compo board, making, S. Mayhew.... 794,873
Concrete conduit trimming machine, J.

Kohler .........c.ciiiiiiiiiennnnns eeee 794,989
Controller, double, C. I. Earll...... . 794,792
Converter, Baggaley & Lindquist.. 795,092
Conveyer, I. Peabody .......cceee. 794,736
Conveyer chain guide, C. Piez..... 795,166
Conveying apparatus, A. McDougall 794,877
Copy holder, COOK v.vvnvnnnn 795,104
Counter guard J. S. Auerbach.. 795,090
Cover, receptacle, G. D. G]aser 794,708
Cultivator, W. Sobey ............. .. 794,751
Cultivator, W. S. Graham. . 794,796
Current collecting shoe, W M Brown .. 795,247
Current motor, alternating, M. Milch ...... 794,995

Curtain pole, J. Hoffmann
Curtain pole and fitting, E. B O
Curtains, etc., fastening for, F.
Cuspidor, H. J
Dam,

Disintegrator, W. C

Display card, A. Bauer .
Display rack chair, H. J. Montgomery..
Display stand shoe, Harding & Biehl. 3T

795,117
Door fly scarer attachment screen, E. J.

Gould ..iiiiiii it i 794,860
Door frame for air tight doors, S. P. Stev-

=317 10 + 794,953
Door, grain, Strong & Uhlin. 794,819
Door hanger, T. Leonard ....... .. 795,229
Door hanger sliding, H. J. Weiss.......... 795,241
Door opening or closing device, automatie,

Lo IVES tv titiieiiiiineneiannaananas 795,225
Dough brakes, revoluble table for, A. C.

WANK . .ieiiii i iiiiiainnaeanaasnnnns 795,081
Drafting table, G. Ring ........ 795,065
Dredge box, C. M. Symonds . 794,958
Drill spindle, Henry & Wright 795,123
Drilling rigs; steam motor for operating

tools in, F. S. Barkelew........c.cc..un 795,017
Drinking fountain, J. F. Bennington, et al. 794,844
Driving mechanism, C. M. Armstead..... 795,244
Drum, G. Harris .... .. 795,034
Drum mill, R. Beneke . .. 794,843
Dye and making same, nd

of a tetrazo, A. Otto ....... . 795,058
Dynamo support, W. F. Richards. . 794,886
Electric battery, P. J. Kamperdy . 794,864
Electric brake, W. G. Price....:........ 795,170
Electric cable soldering nipple, H. E.

Procunier ..........eeciieiiiocenaaann 794,742
Electric light fitting, J. G. Irving........ 795.131
Electric machin?, dynamo, F. A. ott... 794,998
Electriec switch, M. Guett ................ 794,935
Electrical switch and operating mechanism

therefor, Richards & Turhayne eeeeees 795,235
Electrode, arc light, F. O. Vé . 794,902
Elevator safety device, R. H. aylord ... 795,112
Engine controlling mechanism, explosive,

J. F. Merkel ..., cvuiiiiiiiininnnnnns 794,727
Engine sparking igniter gear, -explosive,

E. Westman .............cc0viennnnn 794,826
Engines, drill striking mechanism for rock

drilling, L. Durke€.........c.ceceeunnns 794,930
Envelop, T ‘W. Knebler .. 794,720
Evener, horse, J. J. Larson . 795,140
Exhaust mechamsm, varlable, C. L.

hart ..... . 794,881
Extension table, J. 794,990
Eyeglasses, L. F. Adt .. 794,767
Eyeglasses, G. A. Stlles . . 795,178
Eyeglasses, etc, lens holder .

Winslow ....o..o.vuenen . 794,829
Eyelet, shoe, .T A Baker...... 794,838
Eyelets with flexible materla] method of

ard apparatus for covering, P. R.

GlaSS ceieviririieneciicoaranann P 795,033
Faucet, lock, C. C. Connell.. . 795,027
Feed water heater. T. Suzuki .. . 794,821
Fence, folding wire, W. C. Ga 794,933
Fence post, Pierce & Wllhamson 794,739
I'ence post, G. E. Blaine ............... 94,845
File, bill, G. H. Maurer ......

Filing device, A. C. Wiechers

Filter and cleaner, L. E. Rogers.

Filter, water, M. Lynn...coeeeeenennns
Filtering apparatus, water, J. C. Barker.. 794,840
Fire apparatus, 8. . Stenberg 5.17
Fire escape, portable, D. E. Landis...

Fish handling apparatus, A. R. Rogers 794,890
Flanging machine, J. H. Vanderslice.. 795,180
Flower holder, C. E. H. Jacoby.. 794,939
Fluid brake, R. D. Whiting 795,085
Flushing :machine, street, L. F. Ottof; 795,059

A.

FoodJ product preparing apparatus,
Food products,T

794.940

preparmg,
Footwear, dam:

Formaldehyde candle,

Foundation, H. Ericsson ............se«- 794,971
Fountain. See Drinking fountain.

Friction device, G. Wsestinghouse ........ 794,761
Friction top can, E. W. Carnes........... 795,102
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Rushton Canoes

As rapid in delivery as she is speedy in the water—no delay—immediate shipments—strong, light and graceful. Built of
seasoned cedar—covered with best quality of canvas. Price, packed, $32 to $44. Send for catalogue of Dinghies, pleasure
boats, all-cedar and canvas-covered canoes, oars, paddles, sails and fittings. Write to-day.

J. H. RUSHTON, 81y Water Street, Canton, N.Y,

“AUTO-MARINE
MOTOR”
$37.50

ENGINE
ONLY

Weight 3731bs.
Height 11}4 in.

Convert Your
ow Boat
Into &

LAUNCH

e
Lengths 15, 16,

17, 18 Feet

£ The Won-
b derful

“THE MIDNIGHT, SUN"

Ratedat 1h. p. Hasshown nearly 2 h. p. No valves, gears, spnngs or
cams, Jump spark, Reversible. Speed control, Only three moving
Could not be made better if it cost five times as much. ER
N OW —they are selling so fast you may be disappointed later,
Auto-Marine Motors from 1 to 20 h. p.
Detroit Auto-llarine Co., 75 E, Congress St., Detroit. Mich.
Co.

Formerly Detroit Lackawanna C

ELECTRIC LAUNCH MOTOR. — THE
designin this paper ig for a motor of unusual simplicity
of construction, which can easily be built by an amateur
at small cost. It is intended for a boat of about 24 feet
over all and 4 feet 6 inches beam, drawing 18 inches, and
is capable of pml)ellmg such craft at a speed of 7 miles
per hour. Illustrated with 21 cuts. ee SCIENTIFIC
AMERICAN SUPPLEMENT, No. 120%2. Price 10 cents by
wmail, from this office. and from ail newsdealers.

Beeswax Joints

are now the correct thing in Calipers,
These inside calipers are neatly and
strongly mad °, the points hardened and
of correct shape. Fuil descriptive cata-
logue sent tree.

Prices, No. 202

If you don’t drive at night you don t need a lamp of any
kind. but if you do, there is no more important part of your
car than the lamp. Rehability and an mtenseglghn charac~
terize the SOLAR, and are due to proper construction of
lamps and correct principie of generator.

Experienced drivers demand SOLA R — why not furmsh
them? Thev cost but little more than *“ good enough”” lamps
andgiveabsolute satistaction. Illustrated catalog fortheasking.

BADGER BRASS MF6G. CO.
enosha, Wis,
New York Ofﬁce, 11 Warren Street.

ELECTRO MOTOR, SIMPLE, HOW TO
make.—By G. M. Hopkins. Description ofa small elec-
trwmotordev;sed and constructed with a view to assiste
ing amateurs to make a motor which might be driven

with advantage by a current derived from a battery,and { 4inch . . . . $0.50
which would have sufficient power to operate a foot | & & . . . . 65
lathe or an mnchme requiring not ovei' one man pow- | 8 « . . . . 80
er. With T1 figures. Contained in SCIENTIFIC AMER-| 13 T . ’ . . e

To be

CAN SUPPLEVIENT, No. 641. Price 10 cents.
had at this office and from ail newsdealers.

Experimental Electrical Outfits

from which the following practical machines can be made: Dynamo or Motor
(high or low volts); Gas Engine Dynamo; Motor Dynamo; Dynamotor; Booster;
Single Phase A. C. Rectifier; Single Phase A. C. Motor; Motor-Driven Self-Exciting
il A. C. Generator, etc. Parts are interchangeable throughout. Can be purchased
altogether or one piece at a time, Bulletin B mailed free for the asking.

PARSELL @ WEED, % 129-131 West Thirty-first Street, New York, U. S. A.

WE GUVARANTEE

OUR OUTFITS TO HANDLE MORE AIR FOR THE POWER
CONSUMED THAN ANY OTHER SET OF THE SAME
SIZE. TO BUY THEM IS 00D ECONOMY.
GENERATORS, VARIABLE & CONSTANT SPEED MOTORS

Rochester Electric Motor Co., %ZuErnnk Seog

SAWYER TOOL MFG. CO., Fitchburg, Mass.

IKE A SHOT OUT OF A GUN goes
the “20th Century Limited” on the new
eighteen-hour schedule between Chicago and New
York. The magnificent speed performance of
these trains may readily be likened to one ofthose
huge projectiles shot out of the giant guns of
modern times.

To the business man this service means a
greater savin‘g of time, and that to all intents he
is no more out of touch with his business inter-
ests than though he had simply left his office
for home.

Starting in either city from stations loca-
ted in the very heart of the business dis-
trict, the hours of departure from and ar-
rival at both Chicago and New York
are adjusted so as to afford an entire
day for business before departure
and an arrival in either city at a
correct hour for the following
day’s business.

These trains represent the
highest development of per-
fection in elegance and con-

i venience of appointments
and although covering
distance at a sustained
speed of about 60 miles
per hour, the well- 4
known excellence
oftheLakeShore’s
physical con-

dition assures
perfect com-
fortto the
traveler.

CHICAGO

and

NEW YORK

“Twentieth
Century Limited”

Lake Shore
New York Central

18 Hour Service

EASTERN TIME
Lv New York, daily 3.30 pm
CENTRAL TIME
Ar Chicago, daily 8.30am

CENTRAL TIME
Lv Chicago, daily 2.30 pm
EASTERN TIME
B\ Ar New York, daily 9.30 am

MKE /Most comfortable fast
4 SH ORE. service route in America

&M‘OHGANHER}' C. F.DaLy, Pais.enger Traffic Manager

icago,
A. J. SMITH, General Passenger Agent
leveland, O.

Friction top can, J. G. Hodgson..795,126 to 795 128
Fruit gatherer, M. L. Porter 4,884
Fruit picker, Monroe & Coulter

Fuel distributer, N. W. Lundy
Furnace, W. appell .....
Furnace feeder, W. H. Curtis........

Furnace feeder, automatic, H. G. Cox
Furnace for treating sheet iron and steel,
H. H Goodsell ..........coviunnnnnen
F. J. Wetzel
F. G. Jones ...

Furnace grate,
Fuse, electrical,
Game apparatus, H. O. Keferst
Garment holder, J. W. Cairns.
Garment supporting clasp, J. F

apparatus for the generation of,

Gas,

E. Eldred ..........covviiiiiinniinnns
Gas burner, J. F. Kraus .......
Gas burner fitting, E. E. Grove

Gas furnace, regenerative, C. Ellls

Gas generation, Eldred & Ellis

Gas generator, J. J. Nix........... eaeeees

Gas generator regulating device, Q.
BackusS ......iiiiiiiiiiiiiiiiieiiaaan

Gas producer apparatus, C. Ellis . .
Gas regulator, W. Henson............
Gas retort charging machme,
00T
Gasket, D. C. Blanchard 794,9
Gear, power transmission, E. J. Swedlund. 795, 077

GearB tlooth generating machine, _
................................ 5,
Gem setting, G. W. Dover ................ 795,109

Glass measuring and cutting mechanism,

Rogers & Sagee . . 794,801
Glass tank, T. Owens . 794,734
Glass vessels, apparatus s

of, H. E. G. Uhlig .. . 794,755
Grader, road, T. F. Bryan 794,850
Grain drill dr.g bar connection, H.

CASE  tittiiintnnenntaereaaaeaaraaeaas 795,248
Grapple, D. Auer ...........c..... 795,089
Grinding machine, H. G. Isenberg. 795,224
Grinding mill, M. S. Johnson....... 795,133
Gun, breech loading, H. F. Barning. . 794,770
Gun, rapid fire, C. M. Clarke............. 794 852
Gyroscopic control apparatus, F. M.

Leavitt ...... ... . i il 795,045
Hair pin, A. F. Baker ... 79009;
Hame fastener, P. N. Nelson 795,156
Hammers, air dlstrlbutmg device for pneu-

matic forge, C. F. W. A. Oetling... 795,003
Handt.old, e‘ectrically heated, F. S. Davis. 795,201
Harvester, Burtless & Little ............ 795,100
Harvesting and husking standing corn,

machine for, W. H. McKitrick...... 794,878

Harvesting outfit, steam combined, B. Holt. 794,801
Hay carrier, P. A. 79500
Hay fork track bracket, F. W. H. Keller..

Hay loader, Arter & Baker.....
Heating apparatus, R. Sturges
Heating boiler, building, J. B.
Hoist, E. Y. Moore

Hoisting bucket, W. H. Beckett.....

Hollow mill, adjustable, H. K. Porter. 795,167
Hollow mill, expansible, H. K. Porter. 795,168
Hose clamp, H. N. Evans ........... 795,210
Hose coupling, Wright & Vines. .. 794,766
Hose coupling, R. F. Settlage........... 795,069
Hot water circulating system, J. F. Mec-

EIr0y oot iiiiiietinnnnrosnnonnnannns 794,730
Hub brake, G. Gelatt . 795,113
Hydrant, D. F. O’Brien 795,057
Identification receipt,

Reardon ..........ccciiiiiiininnnnnnnn. . 794,744

Index, R. A. Simonson ..........cceveeuuen 794, 749
Indicator. See Overweight or underweight
indicator.
Indicator and advertiser, C. H. Townsend.. 794,950
Insect trap, G. W. Clark
Internal combustion engine, C. E. Sargent 795 236
Iron, treatment of chromiferous, H. H.
Campbell
Jack, W. B. Templeton
Jar holder, fruit, J. T.
Jewelry box or case, E. N. Lorsc
Key opening can, J. G. Hodgson

Knitting machine, G. D. Whitcomb et al. 794 963
Knitting machine needle  holder, E. Tomp

KINS  oveveneneneneenerenensnsnnenensm 795,179
Knobs, apparatus for producing seamless,

K. Barthelmes ........cceveeenenennnn 795,020
Knobs, manufacturing seamless, K. Barthel-

TNES  teveeenennenneeeeeensensannneannns 795,019
Knockdown chair, J. R. Shackelford. . 795,174
Labeling machine, H. Miller .............. 795,149
Labeling machine, bottle, A. O. Gutsch.. 794,709
Labeling mechanism, D. F. Bremner, Jr.. 795,246

Laciawg shoe quﬁrs, means for temporarily,

. Smith ... oiiiiiiiiii, 795,073
Ladder, J. McDonnall ...........coveuvunn 794,729
Lamp, electric arc, Baker & Wilbur...... 794,839
Lamp, gasolene, B. A. Estep.............. 794,972
Lamp, vapor electricc R. Kuch. ... 794,868
Lantern, D. Williams........ 794,907
Lantern, sional, R. Black. 795,096

Lantern, 51gnal C. W. Smlth ......
Lathe gearing, B. M. W. Hanson
Lawn trimming tool, W. N. Doan

Leader pipe, R. Madsen........ . 794,724
Leaf metal, means for rolling up,

meister ...l 795 023
Leathor . and rubber sheet or strip, J.

Steinharter ............... .00l . 795,075
Leather stock, making pasted, P. Belle. 794969
Leather with rubber, apparatus for coating,

. J. Steinharter .................... 795,076
Level, illuminated spirit, R. O. Stetson.... 794,753

Level, spirit, P. Kaufmann..............
Lifting jack, S. R. Payne.........
Linotype machine, P. T. Dodge
quul:d fuel burning apparatus, W Cunning-

.................................. 795,200

Locks, electrically ugerated keeper plate
for door, Arens Teich.............. 794,768
Loom, circular, A. De Laski.............. 795,228

Loom, halrcloth G. S. Cox.
795,249, 795,252, 795,253, 795,255
Loom head motion, G. S. Cox. ... 795201 790 254
J.oom warp stop motlon, N. Boivert. 4,922
Loom warp stop motion mechanism, .
Benson 794,917
Loom weft positioning means, G. . 795,250
Looms, thin place detector for, J

well . 794,966
Lubricator, 0. G. Kipp, reissue 12,373
Lubricator, C. E Malmborg..... . 795,230
Luggage carrier, .J. J. Rischard........... 794,948
Machinery, automatic safety stopping at-

tachment for, E. L. Branson......... 795,097
Magnetic brake, A. C. Eastwood.. .. 795,207
Mail box, E. Lofland ......... 794,870
Mail box signal, P. C. Smith. 795,239
Mail chute closure, J. W. Cutler.......... 5,107

Mail delivering ap[)aratus G. Wo]f 794,909, 794, 910
Massage apparatus, G. W. Fitz. 795 212, 795 21%
Massaging implement, H. F. Waite........
Mechanical movement, Bell & Veite........
injector for, S.

Medical or like purposes,
Noah

Medicine receptacle, R. B, Mimmack.
Melting furnace, W. E. Williams

Mining locomotive, A. H. Korsmeyer.
Mining machine, coal C. J. Smith...

Mitering machine, J) A. Peer.....
Motor control system, J. B. Linn.... ..
Motor control system, W. O. Mundy......

Motor control system, pneumatic, F. E.
L .. 795,024
Motors, fuel controlling means
nal combustion, A. -Gosse 794,859
Mower attachment, lawn, J. W. Bonsall.. 795,191
Muffler, exhaust, B. Crawford............. 794,926
Musical instruments, pneumatic action for,
Wood .ottt 794,911

Musical ihstruments, tune sheet mechanism
for automatic players of keyboard, A.

Maxfield ........ciiiiiiiiiiiiiiiiiaa. 794,726
Necktie holder, G. S. Fogarty. 794,795
Nut, A. W. Clausen ...........coceeu.. .. 794,781
Nut and bolt, threadless, H. J. Weiss.... 795,242
0Oil and moisture from materials, apparatus

for extracting, S. E. Wilson ........ 795,183
Oil burner, Jenkins ,
0il can, Clow & Brooks ... 95
0Oil press, D. J. Heiderich
Ophthalmic chart cabinet,

0. Bisang
Ore concentrating tahle, W. G. Dodd.
Ore grinder, F. J. Hoyt.............
Ore or rock crusher, E. S. Moulton
Ovens, means for charging bread into and

withdrawing it from bakers’, W. Law-

TENCE & tivenvnnneneennennancencnnennnns 795,141
Overweight or underweight indicator and
computer, Barry & Shaughnessy ....... 795,018

There are eighty -two millions of people in the United
ftates. Every one of them wants a Diamond. Diamonds
win Hearts. A Diamond is a shrewd investment. Dia-
monds increase in value twenty per cent per year. Bet-
ter than savings banks. Write to-day for our Catalog—
1000 illustrations. Select the Diamond which Is your
special fancy. 'We will send it for your examination.
Our credit terms: One-fifth the price to be paid when you
receive the articie, the baiance in eight equal monthly
payments. We pay all express charges. Write To-day!

TIS Diamond Cutters

Manufacturing Jewelers
Dept.G 180
BROS &.(0.1858 92 t0 98 State St. Chicago

Slver's Band Saws

20-in Foot or Belt Power
26=in. Belt Power
32-in. Belt Power
36=in. Belt Power

ALSO
Hub Boxing and Spoke Tenon
Machines, Forges, Drills and
‘“Ohio” Feed and Ene
silage Cutters

Manufactured by

THE SILVER MFG.
SALEM, OHIO

CO.

elling all about 1t We will also send

Prof Sloan’s fifty original sugges-

+ tions for improving your
handwriting.

¢“The Pen Tlmt Fllls Itself”

Dip pen in any ink well or any ink, press lever and operation is

over. Asa matter of cleanliness, comfort and convenience don’t
you owe it to yourself to learn more about this perfect pen ¢

If you will let us send you our beautiful new illustrated

catalogue, it will make you a CONKLIN enthusiast.
Th c kl' P c 128 Madison Ave.

e bonkiin ren LO. “toledo, Onio

Represented in Great Britain by American Agencies, Ltd., 38 Shoe
Lane, Farringdon St., London, E. C.: in Australia by Rae, Munn
& Gilbert, 47 Market St., Melbourne.

Manufactory Estabhshed 1761 ’
Lead=Colored Slate Pencils, Rubber Bauds.
Erasers, Inks, enholdﬂrs, ulers, Water
olors, Improved Calculating Rules.
Send for descriptive Qircular S.

44-60 East 23d Street, New York, N. Y.
Grand Prize, Highest Award, 8t. Louis, 1904,

ELECTRIC SEWING MACHINE MO-
tor.—The instructi- ns and numerous illustrations of de-
tails contained in this article will enable any mechanic
of average ability to build an efficient motor that will
operate a sewing machine. The cost of materials for
this machine should not exceed five dollars. See SCIEN-
TIFIC AMERICAN SUPPLEMENT. No. 12210. Price 10
cents by mail, from this office and from all newsdealers.

ARTESIAN

Wells, Oiland Gas Wellsdrilled
by contractt.oany depth from50
[ t0 3000 feet.yWe also manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.
Write us stating exactly what
is required and send for illnse
trated catalogue. Address -
>IERCE WELL ENGINEERING AND SUPPLY Cuw
136 LIBERTY STREET. NEW YOLK, U.S. A.

How To Increase
Your Business

EAD carefully, every
week, the Business
and Personal Wants

column in the

Scientific American

‘This week it will be found
on page 90,

Some week you will be
likely to find an inquiry
for something that you
manufacture or deal in,
A prompt reply may bring
an order,

Watch it Carefully
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“These two I use daily.”’

ARNICA
Tooth
Soap

Is antiseptic;
preserves while it
beautifies. No
spilling or wast-
ing; convenient
and economical.

25 Cents
At all Druggists

STRONG’S
Al‘nlca Jelly (Carbolated)

Keeps the skin free from roughness
and pimples. Nothing better for
sunburn or chapping; also for cuts,
bruises, burns and all eruptions.
Keeps the skin soft, smooth and del-
icate. The collapsable metal tube is
convenient and unbreakable.

Take 7t with yow wherever You £o.
If your druggist hasn't it—Send to us.

Sent postpaid on receipt of 25 cents,

C. H, STRONG & CO.
CHICAGO

SENSITIVE LABORATORY BALANCE.
By N. Monroe Hopkins. This “built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the use of tonls, and it will
work as well as a $125 balance. The article is accom-
panied by detailed working drawings showing various
stages of the work. This article is contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1184, Pricel0
cents For sale by MUNN & CO., 361 Broadway, New
York City. or any bookseller or newsdealer.

If you have an Apple Automatic
Sparl.er your batteries will aiways
give a strong, hot, steady spark. Own-
ers of launches,” automobiles or gas
engines should write today and learn
ot this pertect storage battery charger.

The Dayton Electrical Mfg. Co.
98 Beaver Bldg. Dayton, Ohio.

NOW READY

Bound Dolume

OF THE
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2717 Ilustrations 6 Covers in Tint
132 Pages

[T T A PRI
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SPECIAL FEATURES

Notable American Houses.
By Barr Ferree.

Mrs. A. Cass Canfield’s House, Roslyn, L. I, N. Y.

The House of Ogden Mills, Esq., Staatsburg, N. Y.

“‘Bellefontaine,” the Estate of Giraud Foster, Esq.,
Lenox, Mass.

"The House of Lloyd Bryce, Esq., Roslyn, L. I, N.Y.

**Martin Hall,” the House of James E. Martin,
Esq., Great Neck, L. I, N. Y.

“Talbot House,” the Estate of Talbot J. Taylor,
Esq., Cedarhurst, L. I, N. Y. )

Helps to Home Building. What the House
Builder should know. Difficulties to Overcome.
The Plan. The Structure. Designing the House.
The Rooms and Their Uses.

Departments. Roads. Landscape Architec-
ture. Ventilation. New Building Patents. Pub-
lishers’ Department. The Automobile. The Plum-
ber. Exhibitions. Correspondence. Fire Protec-
tion. Civic Betterment. Unknown Buildings. The
House. Monthly Comment. The Household. The
Garden. Fifty Suggestions for the House. The
Hougse Interior. New Books. Sanitation.

The Building Monthly aims to help its
readers to better building. The illustrations re-
produce homes and other structures of the highest
grade and of varying costs. It seeks to interest
the architect, the house owner, the real estate
promoter, the home maker, and the builder. It
stands for the good and the true and the beautiful
in the art. Its series on *‘Notable American
Houses™ describes and illustrates with greit
wealth of illustrations the more important of the
best large houses recently built in the United
States and brings its readers in immediate touch
with the most important work of the leading
architects of the day. Its descriptions of houses
are brief but compact with information. Its
departments constitute a ‘‘veview of reviews,”
summary of current comment, suggestion and
help in all matters relating to the construction of
the home, its decoration, equipment, and use.

Volume XXXIX, January to June, 1905, price
$2.00. Six covers in tint and three hundred and
eight illustrations, A rich conspectus of interest-
ing notable houses. Many fine estates are treated
with ample fullness. The discussions of current
architectural themes are of permanent value and
of unusual interest.

FOR SALE BY
MUNN & COMPANY
No. 31 Broadway, New York City
AND ALL NEWSDEALERS

Package, shipping, A. Fonts ...... ceseee .e
Packing, A. B. Schier ..... . .
Packing, G. M. Kneuper
Packing, J. H. Bricker.......... .
Paint composition, R. H. Goddin..........
Pan. See Vacuum pan.
Pants. and garter attachment, A. I'. &
I, Stein ...
Pants with garter attaching device, Kknee,
A. T S. F. Stein .................
Paper dltlclea, machine for .
Motz . e
Paper bag machine, W. A. Lorenz.........
Paper forming and drying machine, G.
W. Nistle ...t
Paper or other fabrics, r
W. H. Waldron
Parallel lines, prote N
Wilson .o
Pavements, wooden block for, F. J. Warren
Pen, fountain, T. P. Ambrose............
Pen, reservoir, W. W. Sanford..........
Perambulator, mail cart, or the like, A

C. BAITatt ........ooeevruineeeenesnnnn
Phonograph repeating attachment, E. L.
Crabb ... i

Pianos, safes, etc., hoist for, R. M. Hill..
Pillow, pneumatic, L. F. I)oel]lnger ......
Pltman connection, G. H. Ellis..........
Plate and attaching device therefor, W.

D. Williams .........coiiiiiiiiiinn..
Plug and receptacle, H. R. Sargent
Portable rack, L. A. TIriend.......... ..
Poultry picking implement, A. Weiler.....
Pm\er transmitting mechanism, T. L. &

Sturtevant .............. ...
Power transmitting mechanism, A. L

TIETKENNOM .« oseeeeessnninaenaanananes
Preserve can, H. Bohm .
Printing plates, means fo

Hackett
Printing surface
Forster ........ciiiiiiiiiiiiiiinn,
Printing surfaces, cleaning, F. Forster....
Propeller, J. D. Fullerton.............

Propeller, J. Huber .............
Pulp molding machine, G. R. \\'au.
Pump, mercury, S. E. Fllchtnel
Pump piston,
Pump platform, P. M. Wolf
Puzzle, C. D. H. Blakeney...............
Pyrotechnical grasshopper, E. H. Wagner..

Rack, H. 1. Schauwecker ................ T

Radiator, sheet metal, W.

Rail brake, M. Hattery.............cooc..

Rail joint, H. Ireland ..... .

Rail joint, Johnston & Dill

Rails in situ, portable apparatus for dress-
ing the surfaces of, Woods & Gilbert.

Rail{x’\'vay[1 brake apparatus, G. T. & L.

00K

Railway gate, A. Berg .....

Railway rail, E. F. Krell

Railway rail, A. A. Strom...... 794,954 to

Railway rail brace, H. H. Sponenburg,
795,01

Railway rail joint, W. A. Zelch.
Railway switch mechanism, H. B

Railway tie, A. W. Yocum ..............
Railway ties, lifting jack for spiking, G.
D70} 115 B T RPN
Ratchet wheel mechanism, A. Benoit, et al.
Razor, C. L. Girard ..........cccivueinenn
Razor blade holder, safety,
Razor, safety, L. B. Gaylor
Reaper and mower, T. R.
Refrigerating apparatus, R. Whitaker,
795,014,
Rein holder, G. E. Bundick ..............
Retaining ring, M. C. Neuner ............
Retort discharging apparatus, L. Degrand.
Revolvers or other firearms, application of
electric lights to, E. C. I. Cailliez....
Rheostat, J. W. ITowell .......covivvnnn.
Rheostat, automatic, C. J. Sturgeon......
Ring. See Retaining ring.
Roasting furnace, J. A. Anker, et al......
Rock drill, G. 8. Power..........covuvunnn.
Rock drilling machinery, apparatus for
allaying dust in connection with, W.
C. Stephens ..........
Rocking chair attachment,
Rope clamp, J. McKenney
Rose or escutcheon plate,
Caley & Voight
Rotary engine, H. M. Lofton
Rotary engine, D. D. Hardy
Rotary engine, J. R. Lewis...... .
Rug stiffening device, F. E. Kindgen......
Rulmg md( hine delivery table, Peckham &

Qa“ ﬁhng m‘lchme, C. H. Slack
Saw sharpener, J. H. Ennis... . .
Scaffold, Conover & Blair...............
Screw bolts, etc., ratchet spanner for, F.

W. Schroeder ..............cccuuunnn
Scrubbing machine, J. B. Slattery
Seal, bottle, BE. J. Brooks ...........
Sealing machine, bottle, A. A. Wood....
Seed cleaning machine hopper, J.
Seed tester, S. Van Bruggen.........
Separator, Rowland & Longmore... .
Serrating machine, R. F. Massa...........
Sewing machine feeding mechanism, H. C.

Miller ... i
Sewing machine, filler sack, R. H. Moore
Shade holder, window, J. M. Glickman....
Shade holding device, C. L. Hopkins.
Shaft, crank, Cole & Stothoff.....
Sharpener, knife or scissors, D. B.

10 1 PPN
Sharpening shears or other edged tools,

combined holder and guide for, P.

Hawkinson ..............ciiiiveaaen..
Sheet metal can or the like, F. C. B.
Page ... e
Shoe form, pneumatic adjustable, C. D.
Gaunt ... i
Shoes, gloves, or the like, fastening for,
E. P. Harlow .........cciiiiiiinennnn

Shooting gallery, W. J., Bowerman
Shutter fastener, W. A. Jordan .....
Sign, changeable, F. M. Stamback ..
Signal svstem, safety, F. V. King
Signaling system, block, H. M. Coulter..
Signaling system, block, J. O. Bohannon..
Silvering table, G. Glaudel ................
Slag furnace, O. S. Garretson.... .
Slag heated beiler, R. Baggaley.... .
Slag settling apparatus, H. V. Pearce......
Sleigh bunker, non-binding, D. Halstead...
Slot switch, J. H. Pflieger ................
Smelting t‘urnatfe, zine, E. C. Hegeler...
Snap hook, J. A. Peek

Soldgrmg plotectlve appmatus,

self.
Sower, fertilizer, J. &
S[)onge, fountain, B. Fanning ............
Squares, rafter attachment for steel, M.
Nicholls ... .vuiiieiiiiiiiiieennnnns
Stacker, hay, W. E. Waller... .
Stacker, straw, W. E. Witt
Stackers, hay retaining device for, J. O.
MCCreery v ovvivvenenneneennnnnnennnnn
Stairway, K. A. Winslow.
Stamp, hand, B. B. Hill .............
Steam gonorator W. D. Hoxie
Steam or hot water boiler, .J. B. Bernhard.
Steps, device for fixing wooden banisters
to stone, C. von Lom...........oo....
Stirrup, safety, W. W. Markley..... .
Stone polishing wheel, R. C. George.......
Stones, etec., and transporting same, ma-
chine for lifting, T. Trudeau..........
Store front, F. W. von Oven
Stove, heating, J. A. Jensen
Stove safety device, gas, R. H. Watkms
Stove, self-regulating, R. E. O. Suchier.
Stovepipes or other articles, device for

cleaning, H. C. Krentler ............ 795

Stump or rock extractor, W. H. Wright...
Sun dial, A. C. Crehore
Swing, T. H. Barger .
Swivel hook, B. J. Haver
Tank. See Glass tank.
Tanning substances, extracting,

Bogel ........... il
Telephone cut out, M. L. Smith.. .
Telephone support, E. P. Baird...........
Telephone system, intercommunicating, De

Veau & Auth................ciiiial.
Tent structure, J. E. Walsh .
Threshing grate, F. & E. Riedelsberger....

795,110

795,116

794,894
794,895

795,153
795,046

795,055
! 795,079
795,182
794,758
794,836
794,814
795,188
794,786
794,712
795,108
794,793

795,181

... 795,067
. 795,111

795,013
794,899

795,036
794,848

794,959

. 795,215

795,216

.. 794,932
. 794,984

795,042
795,184

795,243
795,022
794,719
794,956

795,011
794,915

) 795,159
795,185

795,195
795,095
795,115

790 078

795,015
794,776
794,733
795,202

794,924
794,983
794,820
794,837
795,169

794,752

. 794,999
. 794,732

1 794,179

794,717
795,164

. 7‘)-1 817

794,810
795,150
794,875
794,976
794,937
794,783

794,854

794,797
794,880
795,217

795,119 |,

794 784
795,190
794,858

95,032

95,245
795,163
794,861
795,232

. 794,799

795,006

. 795,197

795,031
795,211

795,160

. 794,825

794,763

. 795,154

794 774
795,143

. 795,050

794,974
794,961

.. 795,004
. 795,226

. 794,904
794,900

95,227
794,912
794,787
795,094

.. 794,979

. 194,847
. 195,072

794,967
794,790

. 795,080

794,888

—

The REMINGTON
Billing Typewriter

is the complete billing machine

It supplies the needs of every business.

It embraces every billing system.

It improves and develops system according to the needs
of business.

It eliminates waste labor in the billing department.

It eliminates waste labor which pen billing makes

necessary in other departments.

It equals the other Remington models in its capacity for
ordlnary work.

It is now used by thousands of representatwe houses in

every part of the country.

And everywhere its record as a time, labor and expense

saver 1s beyond competition.

New tllustrated booklet

Sent on vequest.

> Remington Typewriter 0.

325-327 Broadway
New York

Branches Everywhere

LATEST

EDITION

CF

Supplement Catalogue

Just Ourt!

Write for it.

It costs nothing.

The new Catalogue contains 65
pages and gives a list of over 17,000

articles.

If there is any scientific, mechan-
ical or engineering subject on which
you wish special information, you will
find in this Catalogue some papers in
which it is thoroughly discussed by a
competent authority.

SCIENTIFIC

AMERICAN  SUPPLEMENT

papers for the most part have been
written by the world’s most eminent

engineers and scientists.

They contain

information that is not always accessi-

ble in books.

MUNN & COMPANY, Publishers
361 Broabpway, NEew YORkK
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Tlcket SforJfablics, clothing, ete., pin, J. 795.240
........................... 5,
Tlme recorder, R. Dey ..ovvivennnnan. 795,204
Let us Send you Free Tire and rim, vehicle, F. A. Seiberling.... 794.815
Tire, vehicle, F. A. Seiberling ..... .. 794,816
0 B k LIGHT Tire, vehicle wheel, F. Sadler ............ 795,171
ur 00 on Tobacco pipe, cigar holder, or the like, R.
T: Sharman ..........ceieeeinencncnns 794,893 3 d ) . . .
%001, fluid {lissutre 1mpa§)t C] K. Pickles. ;ggggg Y e Tyg)]e :‘ light S-Eas%ngert Tountr):g-ctz_ill;: Wlfth :ohd—rback‘
0 0 y obertson 0, ass y * g etachable tonneau and side entrance Dy tilting tront seat.
It Tells How Tog, pF pMalel .............. g . 795,049 . : Weight with tenneau 1275 pounds; speed on high-speed
To Track fastening, . 795,071 : clutch from 5 to 30 miles per hour; price with tonnear
Train staff svstems, r . g #1700; witbout tonneau $1550.
Save Money T high speed, W. A. D. fShort .......... T 795,070 b ’
P, ramway points, means for operating, . . A R l bl C
L OVY ittt i i i 794,869
! You may be losing Trap eggor, C. W. Baldwin ...... .. 794,968 emar (a e ar
mon'eyY on hghﬁ right %riz}]ngle, draI{Itsnl]ém’%i A. C. Loomis .. 795,145 k g )
now! You may be pay- rolley ear, M. M. Wood............. .. 795,016 y 1
ing too much money Trolley pole attachment, P. H. White..... 794,964 ¢ ; Consider Carefully the facts stated above
for too little light ! | Trousers_retainer, S. Reiter......... .. 795,064 - o They tell a remarkable and true story.
You certamly are if Truck,  P. Pray .......c.iiiiieiinniadan. 794,741 8 . .
Truck and hoist, eombined hand, W. G The speed rating is under rather than
you're using the ordi- | Magoffin 4 795.147 t
{’fégr%pii‘;:;l’ifj:ggés“ Trunk or baggage lifter and carrier, G. R, over the car’s actual demonstrated perform-
= 7 5 ,
cent gas burner — or L et ;8??28 ance under everyday practical conditions.
the ordinary incandes- Tug, hame, N. Guthrie 794,977
cent electric. Tusing hammer, Bodinnt & Hilsworth. .. 101715 | 8 This car will go into the high gear from a standing start half way
We tell you in our Tunneling, J. C. Meem 795,148 up a steep hill and carry its load to the top like a bird. It will run mile
Book on Light how to Turbine reheater, elastic fluid, O. Jungg en 794,863 . . .
save from $5 to $100 Turbine, steam or gas, J. ‘itun}pf...]...t... 794,898 | after mile under full load without loss of power—the last mile fastest of
i urbines, emergency overnor or elastic . (44 . .
2 yoar and ebtain AU, GAITOWAY & G eeeeteeon et 704557 [ all. It will throttle down almost to "'a walk’> for any distance with
'"'°fL'"ds=v Liht ~much light as you'l Turbines,, operating multistage,  A. R. ;| @8 perfect ease. Its wonderful lightness is coupled with a meclanical
get from the above kinds of ligh . P IR RIS e O sdams U . . . . .
Slmplybylllslg?lgt 6 Lindes T iahs-the groat Turnbuckles, forming, Laughlin & Christen- perfection and enduring strength not exceeded in the heaviest high-
money saving light. o o 0 R | SeN L. 5 ] .
Which is entirely different from every other and spinning machine, A. Klein. 794.8§6 pnced cars. These thlngs are so because of
light m]lts mechanical co]l;stru(citm}r:—l\;vhxch yO]li T t machﬁne V% HC Czltnpll{)é‘ll . 794,851 .
can easily put up yourse. and which we wi ypewriting machine, 3 . 1ckney, w i 1 i . i i i
S oo ohs Boraor, Mantio. and  Glope, 754,506, 794,897 : Franklin engineering; Franklin design ax:nd v:'orkma.mshlp four
express prepaid to Your home for $1.00 if your Typewriting machine. A. T. Brown....... 794,923 cylinders; and successful Franklin air-cooling.
dealer doesn’t handle them. Typewriting machine ribbon actuating and
Just drop us a ggstal containing your ad- shift mechanism, G. W. Campbell..... 795,192 S1x MODELS FOR 1905. Runabout. Light Touring-cars. High Powered Touring-cars.
dress for our free book on Light which tells Umbrella drainer, M. BE. Hall............ 794,710 Send f ial ‘hich lains th 1l
hoi?§B§X§ lifIIESHT CO Umbé'zellvav bf(;ldlng and telescoping, Shaffer 795175 end lor catalogue which explamns them all.
ebSter .ttt 5,175
bt d Vacuum pan, J. Abraham .. 794,831 ) H. H. FRANKL]N MFG. CO., Syracuse, N. Y. V. A. L. A. M.
195-197 Michigan St., 91 Chambers St..J Valve, W0 Gunekel .ol 790,220 ‘ ¢ » B¥ ’
in alve, air brake, D. S. J. W. Gilbert.. ,
Chicago. New York. Valve, air brake triple, 0. A. Alexander.. 794,835

Valve attachment, engineer’s brake, Turner
& Lewis .

.. 794,754
. . Valve, blow . 795,187 A Magic Lant for showing

) . g 5 i ’ gie Lantern for showing E -

©<> SHARPEN your knives, scissors and tools and POLISH Valve controlling mechamsm, ings, Prints, Cuts, Illustramm‘;‘s i E%L:\:

. . ™
Il your cutlery and silverware with the improved G 3
A ST & R 01 § 57 T 794 794 Models and Spec!meu° on the Screen witnout
Warner “Little Wonder ” Water Motor Valve, eylinder drainage and relief, B. J. ’ previous preparation, brilliantly lighted and
Attaches instantly to any faucet, smooth or threaded. The JONeS .o e 795,134 in natural colors. Send for ciiciular.
, only good hydraulic motor at a low price on the market. | ygalye, heating system relief, A. McGonagle 795,053 Williams, Brown & Earle
Pett 7 i i

Absolutely practical. Universally successful. 95,000 in use Valve mechanism, slide, L. M 95,165 Dept. 6, 918 Chestnut St., Philadelphia, Pac

everywhere by dentists, butchers, cooks. ewelers, carpen-
B e plamer it mecianics gneraly | Valve, rotary, J, Gruikshankc. - o Fes.108
Lspen. o at, B. H. Lunken..........oe..ee... )

knives and silverware shine like new, and | Vapor apparatus automatic starter, M. von €€ STAN DARD*>*
will also run a sewing machine, snall dyna- Recklinghausen .......cceeveiinennnnns 794,745
mo, or other light machinery. "@ur New | Variable pressure engine, C. L. Pagenhart 794,882 .
OUEHE meludes motar, ey whee, iy | VERicle, B Wilgon Thaoss wo=Speed Automatic Coaster Brake Hub
wheel, two high-grade buffing and polishing | Vepicle brake, C. H. Longemecker........ 795,144
wheels, and one_stick each of silver and | LOMC] rin & 2. Kimble. 794716 Makes wheeling a_delight, eliminates the drudgery. Do not waste money
steel polishing composition, specially pre- | L €1CE steermg gear, motor, J. . Kimble. 794.710 on experiments when you can buy a perfect attachment all in one hub.
pared by us for this machine. Price com- | Vehicle wheel, B. Mari ..............cn.. 794,725 Our little booklet te]]g all aboutylt :Il)ﬁd 18 mailed free. Write to-da,
plete In neat wooden case, %4.00. | Vending machine, E. Shaw ........ v 794,748 y.

Money cheerfully refunded if unsatisfactory. (This is not a toy.) We ‘;enﬁ]ﬂti“g heater, C. B. Hoiding. . 79?’]2? STANDARD SPOKE AND NIPPLE CO. - Torrington, Conn.
also carry a complete line of Water Motors from one-quarter to tén horse- | Vessel, A. Nelson ................ . 795,002
power, and water desk and bracket (wall) fans of unequalled merit. Cor- | Vessel rig, sailing, B. W. Collins 795,025

respondence with dealers solicited. Send check, postal or express orders to { Voting machine interlocking mechamsm,

WARNER V[OTOR, CO. P. Yoe c.oeiiiiiiiii il . 794,914

Dept. 15, Flatiron Building, New York City | Vulcanization, L. Comstock .. 795,026

Free booklet, descriptive of * Little W tmde”r ? Outfit, Wagon, dumping, Sasse & Conner ... 795,172
sent promptly on request. Washboard liquid supply apparatu . AL

De Vito ...oiii it 795,203

ROTARY PUMPS AND ENGINES, | Washing machine gearing, W. H. Voss.... 794520

ater bag stopper holder, Coe.....
Their Originand Development.—An important series of [ Water distributing system, K. K. Kissell. 795.138
papers giving a historical resume of the rotary pump [ water gun, C. H. Radcliffe 794,743
and engine from 1583 and illustrated with clear draw- | wWater heater, H. J. Blanke.............. 794.846
ings showing the construction of various forms of Water héator: M. TFlatland 794931 | WANTED—Men and boys to learn plumbing trade.

pumps and engines. 38 illustrations. Contained in a 8 s por . Cannot supply demand for graduates. $1.00 to &5 00 per
SUPPLEMENTS 1109, 1110, 1111, Price 10 cents | Water power, M. Knickerbocker......... 794988 | day. Many Cgmplete Coubs6 in 1o months, Graduates e I ItS al I te .
each. For sale by Munn & Co. and all newsdealers. Weeders, fastener for teeth for, Kendig & admitted to Unicn and Master Plumbers Association.

MceCUNE . oiiittiitiiineninaonennnnnnns 794,986 | Sand for free catalo 3
L : gue. COoyYNE Bros. Co., Plumbing
Weighing machine, L. Dreyfus ............ 795,206 | Schools, 259 to 245 Tenth Avenue, New York City, Cin-
Well npine attachment, perforated, F. M. 4o { CiDnati, 0., 8t. Louis, Mo. . A
_ Kleckner ............ SEERTTRTRT e 794,943 in every railway Shop to
Well tube wrench jack, oil, E. C. Miller.. 794,945 lici b PR f h
Wheel. ~_See Stone’ polishing wheel. WANTED to buy perfected or undevelopea steam solicit subscriptions for the
TAPES AND RULES %ﬁ]g&l' rlrrIn IJI Islorg};dzg{t. """"""""" ,?g;‘g;g turbine patents, or the right to use the same, Call on / . -~ .
ARE THE BEST. Wheels and rails. device for increasing the | W- D. ALLEN, Room 1032, No. 0 Broad St., New York. ﬁﬂllWﬂg&lﬂgterﬁlefhﬂnlf
For sale everywhere. 8end for adhesion between, R. C. Lowry....... 794,871
Catalog No. 16. Wheels. automatically lubricating, W. K. o : ONE DOLLAR A YEAR
LUFKIN RULE CO. Richardson 734,736
Saqi Mich., U. S. A. Wheelbarrow, A. O. 1 795,041
Saginaw, Mich., u. 5. A Wind wheel, W. T. Fine - .. 794706 LIBERAL COMMISSION TO AGENTS
Windlass, portable, J. A. Wood . 794,765 oD
- Window strip, Harris & Donaldson........ 795,120 .- DROP’FORGING' DIES-AND DROP FORGmG «e+. ADDRESS ....
e Wity machine for malin, B, w%' PV Vaster M
e erpeps [Tight length "hadWick  .ovviii i i e e 5, E i} 3 y
STA‘R a}x\m ty] :gm a Wire cavr"d racks, machine for making, G. 795,214 T9H7EO HAMlL‘v‘ON CHIN P G CO. lew‘lj/ aster echanic
Norar s RIGHT sngesT | b 18 ¥ iU . I S S) = T ) : 143 H HEH
STaTo RicaT THE towsesT | S ik X-ray tube” ohield and support, Custer & Security Building Vanderbilt- Building
nition Plug.  Regular Porcelain, $1.50; Allen 794,788 CHICAGO NEW YORK
m]ca, $1.75. _ Forty-four sizes. _ They” re made FOR the motors, | T CIL trreteesecsceeseeccesceeciiciees ’
The R. E. Hardy Co., 225 West Broadway, New York - (orliss Engines, Brewers’
-~ _ (.nd Bumlers Machinery. THE VILTER
DESIGNS. MFG, CO.. 899 Clinton St., Milwaukee, Wis.

A MONEY MAKER .
y Hollow Concrete Building Blocks, | Clock case, T. B. Stephenson, Jr.. 37,496, 37,497

UTO STORA ALLB%LEBg

Best, Fastest. Simplest, Cheapest | Mirrors, brushes, or similar articles back MUDELS & EXPERIMENTAL WORK,
%4 Machine. Fu]lykgl‘r,?;ra;{eed, P for hand, M. K. Thomas. 37,495 Inventions deveioped. Special Machinery. D STORAGE BATTERY Cco: CI,EVELAND o
THE PETTYJOHN CO. |FPerdant, G Fox ............ 87,494 E. V. BILLAARD. 24 Frankfort Street. New York. :
615 N. 6th Strect, Terre Haute, Ind. _— .
Metal  Specialtios - and,
oo LABELS Dies, Tnols Models and%pecéalthggﬂe% - Sl i Learn Te|egra phy and
23y USE BRINDSTONES ? | «agatus, for cigare, Sehmiat & con..... 19,071 | ORI et SR R. R. Acaountin
(f 80 we can suppiy you. Al sizes “Eafr ‘th%t %9,‘111 Ikike L{tﬂ@AIl)I“kf‘{‘. Iﬁ:;x’atifve . = g
mounted and unmounted. always ablets Wi eep You ight,” for . $50 to $100 per month salary assured our graduates under
kept in stock. Remember, we make a ]f’lﬁ(atwe %algets, Du Quesne Universal 12.976 BALLOONS _‘é:;fglfﬂgdi&nsst:’vﬁhn? bond. You don’t pay us until you have a position.
specialtyof selecting stones foralispe | armacal ©o. == . .e.neeselse. R g Largest_system of telegraph schools in America. En-
cial purposes. Send for catalogue *“I” | ‘‘Gregg’s Rattlesnake Oil Liniment,”” for dorsed by all railway officials. O&emtore always inde-
The CLEVELAND STONE CO medicine, Thomas & Smith .......... 12,275 Experlmentak Work. Designs for Automatic Machinery. | mand. Ladies also admitted, vrite for catalogue.
e *| ““Helen Byron,”” for cigars, Cole Litho- G. M. l\lAYLR, M.E., 1131 Monadnock Bl., Chicago, 1l1.
2= —  2d Floor. Wilshire. Cleveland. 0. Zraphing Co. w.evernruerirneeieninns 12,273 e MORSE SCHOOL OF TELEGRAFHY
“Orgue de Salon,” for organs and parts of Expert Manufacturers Cincinnati, 0., Buffalo, N. Y., Atlanta, Ga., La Crosse,
organs, G. A. Audsley .............. 12,282 Fine Jobbing Work Wis., Texarkana, Tex., 'San Franclsco,Cal
l d o t $30l27 “Perfection Water Elevator and Purifier,”
I urne u Ji— for water elevators and pumps, St. | PARKER, STEARNS & SUTTON, 228-220 South St., New York leepgwidazz
g, worth of plating in two weeks, writes M. mith of osep. ump CO. veeviiiiiiiiiiaan. ) — - —_——————
B ) Pa. (used small outfit). Rev. Geo, P, Crawford writes, “Purity Peaches,”” for canned peaches, INV]‘.N'[‘ORS’ AND MACHINIbTb’ Machines
(! made $7.00 first day. J. J. 8. Mills, a farmer, writes, LeWin-Meyer CO. «eueeeeeerenneanennnn 12,280 | and Tools designed. Inventions pertected. Accurate Perhaps the Largest and Best-Equipped LINOTYPE JOB-
cagc:rll{e‘:c%‘ﬁsglog;izpxlvt"i‘;g u?&idi“é‘éeéo‘ “P“}fé%;- %\ﬁmeon"(" for 12.978 drafting. C. H. M'Giehan & Co., 110 W. 34th St., N. OFFICE in the World for Books, Magazines, News-
" i " 5 7 vin- ) S S , — . s
b e s | “Purity Tomatoes,® for 12mp | oA ENTORS. —our spocteicy i E:Eé’f;‘fa%%’m%ezlﬁ‘a papers in All Languages. Gylinder and WEB PRESSWORK.
vwg:‘eeb—l‘;TOhEXDg;‘ieneev}:&%;‘;"fg' ungg‘]?v;n'g{ﬁﬂftI;, (i(;'ing:l.e'“ ] automatic_machinery, presses, aies, models, patterns L LA?G]L;A.?dE.S PRI'?‘WT":GBSJOSNLF%':Y York
5 ey un metal gooda 0 b plated. Vo wppinen, Mantheimer Bros. ............, 12281 I owe ioégﬁoﬁﬁzs o%h St Philadelphin, Pa | e (106 X5 OO ¥ ket
lat: h Gold, Sil Nickel, Bronze, e Famous Kappelberg Vineyar ines.

" %:;::w';:n C(:)pperI ‘;;;nv;cl’lite—rla!::n for wines, A. Vogt .veeiuieienennnans . 12,272 - " | The Monthly co " cRETE is the standard pub-
process. No toy or humbug Outfits all sizes. Everything guaran« “The Geo. C. Mansfield Co.’s Pasteurized i IWHE: N E P Y Tty Journal lication upon Port-
teed. LET US START YOU. Write for Catlog, Agency and Offer. Creamery Butter, Jersey Brand,”’ for ., land cement construction, and invaluable to cement
F.Gray& Co., Plating Works, Cincinnati, 0. butter, George C. Mansfield Co..... ... 12,277 workers engineers and contractors. Send $100 tor a

— ear’s subscription or write for special offer. Concrete
i’ubhshmg Co.. Dept. If, Detroit, Viich.

50 YEARS' PRINTS. Experimentai & Model Work

“ »
A (‘Iove Contest,” for gloves, J. Adler & 1,374 | Cwr. & advice free. Wm. Gardam & Son.45-51 Rose St.,.NY

NN\EJJE PLATES—STE
MPLOYEE CGHECKS, KEYT

“Admlral Togo’s Strategy Puzzle,”’ for puz-

cat /le%s, E. dG P.{ohnsog CBeis o 1,377 | & PATE"TED ART[CLES - J-ROBBINSMFG. CO EELAN& ST.
Sea  an aymates acks, ongress g 3 g B ; END .Bo TON ASS.,
Playing Cards,”’ for playing cards, HIENT »
United States Playing Card Co........ 1,379 F ONTRA NCHING DIES; SPE MAchEHY'

‘ Spates Plas ; ; ; OWESTAMPING 3 TO0L WORKS :
‘Benefactor, for cigars, United Cigar A is (N :
Stores Co.  iiiiiiii i i e i 1,376 - \ om IV!
‘““Rose and Mountaineer "Backs Congress ’ | T T T s o e ol e o @ G ?Bg‘lkcball Al)opaml;atuS-
Playing Cards,”” for playing cards ToDDERDy ows how to cut all kinds o Tan ook Catalogue ver engravings
TRADE MARKS United States Playing Cards Co....... . 1,37¢ W ust Qut! R hov.t Deurees, Pit 2. Parlor Tricks Catalogue, free.

DESIGNS P A A 5 . ; 'olvgons, Ovals, Flhp«ee, etc. Tutroductory pri
COPYRIGHTS &C. Sheixlvlfélé(;zsl toIrt' r Pfggm?ul&l?h OglﬁgﬁpO% 0%1.3.15- 1,373 wight L Stoddard, Author of Steel Square Pocker Book, | MARTINKA & CO., Mfrs., 493 Sixth Ave., New York.

3:8 W. R d St., Indianapoli
Anyone sending a sketch and description may “The Battleship Brand Girl in Japan,” for aymond St., Indianapolis, Ind.

uickly ascertain. our opinion free whether an overalls and coats, Battleship Manufac- y
favention 18 probably patentable, Communicn, BULINE €O, + weeernnenneesnnnenneeennes 1,375 Cireular free. Wonderful MASON'S NEW PAT. WHIP HOISTS
gleonr;‘sfs‘géct(l)s;gg;;ﬂg eé;fgy f(‘#‘ L\lencuq[l]rll(go;ht:ngslf s 42 up. OMNIGR. /\p]f save expense and liability incident to Elevators.
Patents taken through Munn & Co. recelve A printed copy of the specification and drawing lco, Dept. 52, 9“.,.]&. Adopted by principal storehouses in New York & Boston
special notice, without charge, in t. of any patent in the foregoing list, or any patent andt 8t., New Yor Manfd. by VOLNEY W. MASON & CO., Inc.
in print issued since 1863, will be furnished from Providence, K. I, U. 8. A.
cle"t‘ Ec merlca“ this office for 10 cents, provided the name and
number of the patent desired and the date bhe
A handsomely illustrated weekly. YLargest cir- given. Address Munn & Co., 361 Broadway, New BRAZE OAST IRUN WITH BRAZIRDN
culation of ahy scientific journal. Terms, $3 a York. Cheap, easy. Send 12 centsin stamps for information, MY
year ; four months, $1. Sold byall newsdealers. Canadian patents may now be obtained by the in- | testimonials and samples of Braziron and flux sufficient Wit yendardm \}}x?fe\sglq‘lilz_[oag:lag’llllr{f\( 3{
2 ) ‘e al ¥ L ¥ i “r

ventors for any of the inventions named in the fore- | for several jobs. i : Py ) ;
MUNN & 0. 3618"’“"""“’"8\” ank going list. For terms and further particulars| THE A.& J. MANUFACTURING COMPANY Bl Shipped with privilege of examination. Send for Cat.
Typewriter Emporium, 203 Lagalle St., Chicagoe

Branch Office, 625 I St., Washington, D. C. address Munn & Co., 361 Broadway, New York. 9 S, Canal St., Chicago, I1l.
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Orient Buckboard, 4 H. P. Price $375.

If You Had An Orient Buckboard

you could rideanywhere and everywhere at a cost of
less than 1§ cent a mile. You could learn to drive a
Buckboard 1n half an hour, and the.car is so light and
fast you could run away from more than half the big
touring cars on the ri

Tbis year’s Orient Bnckboard bas simplified carburet-
er, improved muffler, larger spring surface, almost noise-
less driving pinions, and a new starting device that is a
wonder for ease of operati

Four styles, at $375, $450, 5475 and $52. Catalogue free
WALTHAM MFG. CO., Dept. H, Waltham, llass.

Members of Association of Licensed Automobile Manufacturers.

To INVESTIGATE

The mechanieally correct
DURYEA, invariably s
to purchase. Duryeas
are different is the reason.
Patented features make
them for Comfort and
Econo: Supreme. Send
for leaflet 1 Tells the
Reason

DURYEA POWER CO., 44-84 Aeyrud St., Readmg Pa.

Hackett Automobile Jack

A necessity for automobile owners.
It is faster, stronger and easier to op-
erate than any other make. Twenty
different lifts. Can be unlocked so as to
prevent weight going down while ar-
ranging any part of automobile. Folds
to very small size. Price $3.50.

HACKETT MANUFACTURING €O,
417 Franklin Ave., St. Louis, Mo.

Stationaries, Portables, Hoisters. Pump-

i ers, Sawing and Boat Outfits, Combined

sa% |8 with Dynamos.

Gasoline, Gas, Kerosene.
Send for Catalogue.

State Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.
TO PROVE that Daus' “ Tip-Top” Is
the best and simplest device for makin
roples from typewritten original, we will
complete duplicator, cap size,

dlyn' trinl. $

»
Price £7.50 less 5 Net
881 per cent, or
ThaFohx A, B, Daus Duplicator Co., Daus Bldg, 111 John 8¢, New York
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes,
Money. Lists Free. CHICAGO SCALE Co.. Chicago, Ill.
Formerly Parsons Horological Institute
PEORI1A, ILLINOIS

WATCH SCHOOL in AMERICA
We teach Watch Work, Jewelry, En-
reasonable. Board and rooms near
school at moderate rates.

What Is Daus’ Tip-Top?
100 coples from pen-wrtten and &
i
ﬁhout deposit, on ten (10}
trade discount of
S l All varieties at iowest prices. Best Rallroad
cﬂ ES Sewing Machines, Bicycles, Tools, etc. Save
BRADLEY POLYTECHNIC INSTITUTE
LARGEST and BEST
graving, Clock Work, Opucs 'uition
Send for Catalog of Information.

BRISTOL’S

N\ RECORDING INSTRUMENTS.

W Pressure Gauges, Vacuum Gauges, Volt-
meters, Ampere meters, Wattmeters, and
Thermometers, make continuous records
Day and Night. Willpay for themselves.
Every instrument fully guaranteed and
sent on 30 days’ trial. Sendfor Circu-
lars and Specimen Chart.

The Bristol Comvany, Waterbury. Conn,
GOLD MEDAL, ST. LOUIS EXPOSITION.

‘THE Nylite §°¢° Lamps

For Home, Store and Street
‘We also manufacture Table Lamps,
‘Wall Lamps, Chandeliers, Street
Lamps, Etc. 100 Candle Power
geven hours ONE CENT. No
‘Wicks. No Smoke. No Odor.

Absolutely safe. THEY SELL AT SIGHT.
Exf‘]usive ﬁerrmory to good agents. (= Write for
catalog:

chncago So Ipﬂrcnght Co. Dept.¢, Chicago

WARRENS

RAL ASPAALT S
NATUR G RPACED . ND

OOFIN

Apply it yourself. Makes a finished gravel roof. Coes ready
to lay in rolls of 108 square feet ~Write for sample circular
and prices. Warren (}hemlcal and Co.

8 Battery Pl., New York

Photo Lenses

and Shutters of every
kind for all purposes;
Professional,

Amateur, Process.
Sold Round the World on all

Cameras. Catalogue free.

Bausch & Lomb Opt. Co.

L ROCHESTER, N. Y.

New York Chicago Boston

m‘illﬂﬂlm

Un-'p

Al:t
RINDE swmcm hat

15 to 21 Olinton Bfreet.

Climbing

steep grades or

under other severe con=

ditions of travel, the Cadillzc not

only rcaches its own destination without

annoyance, but is a “friend in need’’ to others.

Whatever the test, there is power enough and to spare,

Simplicity and accuracy of construction reduce the liability to dam-

age or dera t of mechanism 3o low as to make the Cadillac almost

trouble-proof. The money-saving in consequence of this, combined with remark-

ably low cost of fuel and lubrication, make the Cadillac the most economically maintained
of all motor cars. Ask any Cadillac owner. His expense book is our best advertisement.

Model F—Side-Entrance Touring Car, $950. Model E—Light, stylish, powerful Runabout, $750.
Model B—Touring Car, detachable tonneau, $900. Model D—Four-cylinder, 30 h. p. Touring Car, $2,800.

A prices f. o. b. Detrost.
Write for catalog N, and address o f nearest dealer where you may try a Cadillac.
CADILLAC AUTOMOBILE CO., Detroit, Mich.

L d Aut

bile Manufacturers.

The Modern Machines for Mechanics

Here are two of the most useful and indispensable machines. The cut on
the left shows the best Bench Drill ever constructed for sensitive work.
Drills from smallest size up to 5-16 inch. Spindle has Morse No. 1 taper
hole and is counterbalanced by coil spring around feed lever shaft. Insures
perfectly true and accurate work. The Twentieth Century Polishing Lathe,
see cut on right, is one of many different styles and sizes of Polishing Lathes
that we manufacture, We have them to run by foot or belt power, for use in
all mechanic’s lines. Send for catalogues B-15, C-15.

* THE W. W. OLIVER MFG. CO., 1482 Niagara St., Buffalo, N.Y,

Instantly Puts Out All Kmds of Fires

Does notinjure furniture or fabric.
Positively not dangerousin any way.
DOES THE WORK IN LESS TIME, AT
' LESS COST, THAN ANY OTHER EX-
TINGUISHER. Always ready. Can
be handled by anyone. You cannot
afford to be without it. Price
$#2.00. Agents wanted. Wiite
at once for terms.
THE FIRE DUST COMPANY
818 Bank of Commerce Building, St. Louis, Mo.

. THE SUPPLEMENTARY
SPIRAL SPRING

Absorbs all vib No jolts or rel d

« Acts alike under light and heavy loads,
y Stands the test, adds comfort and new delight
to motoring. Saves engine, tiresand springs.
Will please you as hundreds of cthers. State
make and model of your car.

SUPPLEMENTARY SPIRAL SPRING CO.
4529 Delmar Ave., St. Louis, Mo.

CRUDE ASBESTOS

DIRECT FROM MINES

FIRE EXTINGUISHER

PREPARED | R. H. MARTIN,

ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING

for Manufacturers use 220 B’'way New York
f .

Bicycle "° Motorcycle

at a moderate cost by at-
taching the Mesco 1 ﬂglh._p.
Motor Qutfit which in-
cludes all accessories to
make a complete machine
withoutalteration. Cholce of
three transmissions. Coms=
Rlete Motorcycles and

larine Motors. Parts
sold separately. Write for catalogue. Agents wanted.

Motor Bicycle Equipment & Supply Co., Buffalo, N.Y.

Volt Ammeters

Pocket size, but large enough for accuracy
and practicaluse. Variousranges for test-
ing bat teries, electric hght telephone and
other circuits, ete 0, Voltmeters and
Ammeters for zeneral measurements
§F " Send ,ror Circutar.
PIGNOLET,
80 Cortlandt bt., New York, N.Y.

Convert
Your

The Greatest Pulverizing Machine
in the World

Used Wherever Portland Cement is Made
OVER 50 PER CENT. OF THE PORTLAND CEMENT MANUFACTURED IN THE

UNITED STATES TO-DAY IS GROUND IN THE GRIFFIN MILL.

made will do this.

JUSTSENDMEONEDOLLAR

and I will ship C. O.D.to any railroad station in the U. S.
this fine Willard Steel Range Anyone can say they have
the best range in the world, but 1 will turnish the evidence
and leave the verdict to you. After you examine this range,
if you are satisfied in every way, pay Agent $14.00 and freight
and you become the possessor of the best range in the world
for the money. The range has six 8- inch Jids; 18-inch oven;
15-gallon reservoir; large warming cleset; top cooking ser-
vice 30x34 ins. G uaranteed to reach you in perfect order.
Shipping weight, 400 1bs. Thousands in use and every one of
them giving satistaction.” Wr.te for full description and
testimonials.

WM. G. WILLARD

No. 12 WILLARD BUILDING
316-320 CHE:TNUT STRELT ST. LOUIS, MO.

The Flrst Effectlve Power Brake for Automoblles

and the only one operated by power from
the engine. Heretofore the brake has
been operated by font or hand power,
but now the

Watres Spent Gas Brake
does all the work of motoring without i
taking any power from the running
of the engine Acts slow or quick on big
or little machines. Adds to safety. The
same device blows a whistle louder than
any horn and also inflates tires. No
pump necessary. Price, complete, of brake, whistle and tire filler, $50.00.

THE WATRES GAS ENGINE WHISTLE
for gasoline launches is on the same principle. Can be plainly heard two miles away. Write
us for special booklet describing either device.
GAS ENGINE WHISTLE COMPANY,

1137 Broadway, New York

ROAD BUILDING MACHINERY
ACME ROAD MACH'Y CO.FRAN KFORT. N.Y. U.S.A.

Buy the GRIFFIN MILL and get the BEST.
record from every standpoint.

The Griffin Mill pulverizes more cement than the combined output
of all other machines used for this purpose.

Thoroughly tested by continually successful and constantly increas-
ing use during the past sixteen years.

Portland Cement Clinker reduced from % inch to required fineness
in one operation, with no auxiliary apparatus.

No other machine

It holds the world

Send for Catalogue and full information.

Bradley Pulverizer Company, 92 State St., Boston

JS'pectaclesana
Eyeglasses

are a superfluity where our lamps
are used.

Portable, I00-candle power and
produces a safe, white, power-
tful, steady light with

No odor, dirt, grease or
smo¥ke.
Everylamp warranted Costs 2¢

er wi
r AGENTB WANTED
EVERYWHERE. -

The BEST LIGHT CO.

Owners of Original
Patents.
87E. bth 8t.,Canton,0.

|

The Most Modern Marine Motor

baving the most gld rpeed and
welghing least per -
seasing the fewest part-n lehe an
Auken Motor. No vibration,
easy to operate, simple, rehable,
clean. Great power. Perfect con-
trol. Always ready. Every stroke
cleans the cylinder.

VAN AUKEN-CLEVAUC CO.
Yonkers, N. Y., U.S. A,

66669666960@6669@96960060696

49900

9

SCOMBINATION SCREW DRIVERS

O Complete, with three screw driver tips and three brad awls $l 50 @

Send for particulars, Catalogue No. 17 B of Fine Tools free.
& THEL. 8. STARRETT CO., Athol, Mass., U.8. A é

0000000000000060000000000000
T THE VERY

SSOP S S EE BEST
R TOOLS, SA ETC.
JESSOP & SONS L2 3 JOHN ST NEW YORK




