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SUBWAY COMPETITION AND CHEAP FARES.

The citizens of New York must view with great sat-
isfaction the friendly rivalry between the great trans-
portation companies, for the privilege of providing bet-
ter rapid transit facilities in New York city. The
commanding position held by the company which has
had the good fortune, or shall we rather say, foresight
and courage, to secure the first subway system in this
city, has thrown some of the other competing interests
into a very natural combination, which cannot but
work greatly in favor of the general public. If con-
cessions in the form of continuous trips and cheap fares
continue to be offered by these competing interests at
the present rate, the new extensions of our Subway
system will offer the cheapest, most extended, anc¢: most
speedy system of transit in the world. There seems to
be little doubt that as one result of the competition
between the Interurban Company, the Brooklyn Rapid
Transit, and the apparently allied interests of the
Metropolitan, Pennsylvania, and New Haven systems,
it will become possible within a few years’ time to
travel between the remotest limits of Greater New
York for a'single fare. This will be equivalent to tak-
ing a journey of from thirty to forty miles for five
cents; and as far as we know, there is no instance of
such cheap travel, nor anything apprbaching it, to.be
found in any part of the W(‘)'I‘ld.

ANOTHER TURBINE ATLANTIC LINER.

Contemporaneously with the completion of the mai-
den voyage of the first turbine Atlantic liner, the “Vic-
torian,” the sister ship “Virginian” was running her
speed trials on the Firth of Clyde, when she developed
the very creditable speed of 19.8 knots an hour. Com-
pared with the daily records of the fastest Atlantic
liners, this performance is not, of course, remarkable;
but when we bear in mind that these two ships were
designed originally for a sea speed of about 17 knots
an hour, it will be seen that the accomplishment of
nearly 20 knots on trial is one more tribute to the
capacity of the marine turbine to exceed, when pushed
to the limit, by a considerable margin the results for
which it is designed. The “Victorian,” which was
illustrated in our issue of April 8, showed a trial speed
of a fraction over 19 knots an hour. The first ocean
voyage of the “Victorian,” which consumed 7 days 22
hours and 50 minutes, was made under extremely un-
favorable circumstances, as she started in a gale of
wind, encountered bad weather on the way across, and
was obliged to go considerably to the south of her
natural course, as far south indeed as the latitude of
New York, in order to avoid the icebergs, thereby
lengthening her voyage by more than 300 nautical
miles. Moreover, it was stated by the captain that the
boilers gave considerable trouble by priming. The
maximum speed reached during the voyage was 16145
knots. The “Virginian” completed her first voyage
under favorable weather conditions in 6 days, 22 hours,
and 45 minutes. This is the fastest record. On the
important question of vibration, the officers and pas-
sengers appear to be unanimous in stating that it was
practically eliminated in these ships. This, of course,
does not prove that there will be a similar absence of
engine vibration when a liner with turbine engines is
being driven at the speeds of 23 to 23% knots, at
which the fastest of the German ships have been
driven by their reciprocating engines. But it is fair
to presume that even at such high speeds the vibra-
tion will be confined to that which comes from the
propellers.

“ CONNECTICUT »-¢ LOUISIANA ” CONTEST.
Although the naval authorities, and particularly
those at the New York navy yard, have strongly depre-
cated the idea that there was any shipbuilding contest
going on between the New York navy yard, as build-
ers of the “Connecticut,” and the Newport News Com-
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pany, as builders of the “Louisiana,” the general press
insists on calling it a contest, and no doubt the general
public believes that each yard is exerting every effort
to beat the record of the other. As a matter of fact,
the private yard is doing its work in the way that long
experience and careful management have shown pro-
duce the best results, and the navy yard is naturally
making full use, in the construction of the “Connecti-
cut,” of its modern machinery, improved plant, and
more efficient organization.

In the days when the late Rear Admiral Bowles, now
president of a large private shipbuilding concern, was
chief constructor at the navy yard, he was an earnest
advocate of the policy of building some of our war-
ships at government yards, chiefly because it would
enable a large staff of skilled workmen to be kept con-
stantly employed, and prevent that continual breaking
up of the staff which took place whenever repair work
was slack. The SciENTIFIC AMERICAN has always heart-
ily favored this policy, and we have followed with close
interest the practical test of the question, .which is
now being made in the construction of the battleship
“Connecticut.”

In the early days of the reconstruction of our navy,
the vessels that were built in government yards were
extremely costly, partly because of the obsolete plant
and poor equipment of the yards, and even more be-
cause of the fact that the navy yards were subject to
political interference, and encumbered with a heavy
burden of incompetent labor, which trusted to political
“pull” to keep it in place. Although the equipment
has been brought up to date, and political interference
swept away, the popular idea as to the extravagance
and costliness of government construction still sur-
vives, and seems to die a lingering death. Hence, it is
natural that our very efficient corps of naval construc-
tors are gratified at the present opportunity to prove
that work of the highest class can be done as well, as
quickly, and as cheaply, in the government yards as
in the best private yards in the country.

An excellent opportunity to get the exact compara-
tive figures of time and cost in the construction of
the ‘“Louisiana” and “Connecticut” has been afforded
by an investigation recently made by the House Labor
Committee, appointed to determine the desirability of
Gompers’s Eight-Hour Bill. The report contains sta-
tistical data concerning the cost of the two ships,
and we learn that in the construction of the hull the
average man at the New York navy yard accomplished
as much every ten minutes as the average man at
Newport News accomplished every twelve minutes
and twenty-five seconds; although in a day of ten
hours the Newport News man worked in 0.2 of a
pound more than the average navy yard man did
in a day of eight hours. The Newport News of-
ficials decided that the building of the hull offered
the best basis of comparison, and they compiled a
statement of the weights of material worked into
the hull, and the total time of labor employed on hull
construction. The same thing was done in connection
with the “Connecticut,” by the officials at the New
York navy yard. The comparison showed that the
average production per man, per hour, on the “Con-
necticut” exceeded by 24.48 per cent the average pro-
duction per man, per hour, on the “Louisiana.” A
further inquiry into conditions at the government and
at the private yards, with a view to explaining this
remarkable result, elicited the following explanation
of the high efficiency shown at the navy yard:

1. Higher rates of wages are paid at the navy yard
than by private companies in Greater New York and
elsewhere, and the rates of the latter average higher
than companies elsewhere. ‘

2. Employment the year around
more secure than in private yards.

3. The higher wages, shorter hours and steady em-
ployment attract the best grade of workmen to the
navy yard, where a tacit recognition of an asserted
economic theory prevails, that the best workmen can-
not be induced to work extra hard without larger
pay than the average.

4. Prompt recognition of good work by advance in
wages and promotion in grade.

5. A large waiting list of mechanics and others from
private shops to select from.

6. The expectation or belief that if the “Connecti-
cut” was built in record time the building of another
battleship would be given the Brooklyn navy yard.

7. A zeal generated by the general challenge of the
country to the navy yard workmen to make good their
claims in this test.

8. Prompt discharge for inefficiency.

9. Dismissal of workmen who could not or would
not come up to a required standard of output in quan-
tity and quality.

10. No restriction of output individually or collec-
tively.

11. Loafing, soldiering or “marking time” not tol-
erated.

12. Workmen required to begin work the moment
the whistle blows, and to continue working until the
moment the whistle blows at quitting time.

is steadier and

APRIL 29, 1905.

13. Ctrict technical and exacting supervision of a
high order of skill and experience.

14. A desire on the part of naval constructors and
workmen to remove an impression of inefficiency grow-
ing out of former navy yard construction of war ves-
sels, before civil service regulations controlled employ-
ment there.

It is not within our province to enter into the ques-
tion of the eight-hour bill, and the above tabulated
facts are given merely to show what excellent results
have been obtained by the methods employed on the
navy-built ship.

The building of the “Connecticut” has proved, among
other things, that the men, under the system of the
New York navy yard, are making more money in a
given time; that the government is getting more for
its money; and that it is getting it in a shorter time.

THE VANDERBILT WATER-TUBE BOILER FOR
LOCOMOTIVES,

The high efficiency shown by the marine and sta-
tionary water-tube boiler, and the fact that the fire-tube
locomotive boiler has about reached the limit of size
compatible with the loading gage of the railroads, have
naturally directed attention to the question of the em-
ployment of the water-tube boiler on locomotives.
Our locomotive builders are approaching the stage at
which the question of increasing the power of a lo-
comotive is, broadly stated, one of securing increased
boiler power within a given limit of size and weight
of the locomotive. A specified number of square feet
of heating surface in a properly-designed water-tube
boiler has a higher average evaporative efficiency than
the same heating surface in a fire-tube boiler; and it
is realized that if the water-tube type could be so de-
signed as to comply with the rather severe restrictions
as to space and form involved in locomotive practice,
it would be possible to secure a more powerful locomo-
tive than could be constructed if the boiler were of the
standard locomotive type. Another advantage would
be the increased safety of the water-tube type; for an
explosion would necessarily be limited in its effects,
and could never be attended with the destructive re-
sults that follow the explosion of a boiler of the pres-
ent type. ’

Although the application of the water-tube boiler to
the locomotive involves some careful planning to fit it
to the peculiar conditions, there are no insuperable
difficulties of a structural character to prevent this
being done. At the same time, the cost would cer-
tainly not be less (not at least in most of the designs
that we have seen) and in some designs it would, un-
doubtedly, be greater. The chief obstacle to the ex-
tended use of the water-tube boiler on locomotives is
the fact that a locomotive must be prepared to use, at
times, water of a very poor quality, and this alone
would prohibit the use of the water-tube type in cer-
tain localities. On roads where a uniformly good qual-
ity of water can be obtained, this difficulty would disap-
pear.

In this connection we note that a patent has recent-
ly been granted to Mr. Cornelius Vanderbilt, for a loco-
motive boiler of the water-tube type, which presents
an interesting study of this problem. The boiler con-
sists of two upper, longitudinal drums, extending the
full length of the boiler; a pair of side headers of the
same length, and gangs of water tubes disposed in
reverse curve form, connecting each drum with its own
header. The headers are located above and outside the
frames, and a cross-section of the boiler, at any point
of its length; shows that its external casing conforms
approximately in outline to the cross-section of a Woot-
ton fire-box, the two side headers being located as far
out beyond the wheels as the loading gage will allow.
That portion of the boiler which lies forward of the
firebox is formed with a third and larger header, which
is placed intermediately between the side headers, and
just above the main frames of the engine. A nest of
tubes extends vertically from the two upper drums to
this intermediate header, and the products of combus-
tion have to pass through this nest on their way from
the firebox to the smokebox. The boiler is carried di-
rectly upon an intermediate frame, which is supported
on the main frame by chairs, and is tied transversely
by a system of struts. To eliminate the stresses due
to expansion and contraction, the boiler at certain
points is supported on the frames by hinged connec-
tions.

Prof. Janssen has laid before the French Academy
of Sciences an interesting report upon his recent re-
searches on Mount Vesuvius. There was something
fascinating about the way in which the octogenarian
scientist described his arduous climb to the very brink
of the great crater; and the way in which he extracted
gases from its very depths, like drawing water from a
deep well with a chain pitcher. His receptacles were
sunk to a great depth, and then, by an ingenious ar-
rangement of valves, were opened and closed after
taking in gas. These gases will be subjected to special
tests, with a view to establishing their relation to the
solar emanations and vapors.
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OUR HERITAGE OF THE MECHANICAL ARTS.—II,

BY ALEX, DEL MAR, M.E.

Among the mechanical inventions of the Solonic
age were the sun-dial and sciothericon, the former
to denote the hour at a given place; the latter not
only to determine the altitude of the -sun, but through
that, the latitude of different places. Herodotus cred-
its the sun-dial to Babylonia, while the Bible assigns
it to the reign of Ahaz, eighth century. The deter-
mination of comparative latitude may have prompt-
ed the conviction of a spherical earth, which is award-
ed by some to Thales, and by others to Abaris, whom
Harpocration assigns to the reign of Cresus. The
rudder for ships was another invention of this age.
Herodotus saw it applied to sailboats on the Nile;
but it was doubtless invented so soon as ships were
susceptible of being built strong enough to brave the
sea; and this must be assigned to some centuries
previously. The same writer, in alluding to the de-
vice .employed to raise the stones of the Egyptian
pyramids, plainly suggests the tripod or crane, and
pulley. The canal which ran through Babylon had a
drawbridge, which was raised every evening, to stop
the passage of pedestrians. In Samos the waters of
Metelinous were brought to the city by means of
an aqueduct cut through the solid rock, and lined
with pipes, though of what material is not mentioned.
The turning lathe is of the same (Solonic) age. In
Ionia, down to the sixth century, the paper of the
biblos (papyrus) was so scarce that all writings were
committed to parchment. The common use of papyri
cannot, therefore, be assigned in that country to an
earlier age. Even down to the time of Demosthenes,
a sheet of account paper cost a weight in silver equal
to our quarter of a dollar. Definite weights and
measures are credited to Pheidon of Argos, eighth
century, though they probably came from Phenicia,
and still earlier from Babylon. Among the less im-
portant inventions chronicled by Herodotus are but-
ter, soap, beer, refrigerators, and mosquito nets, all
of which belong to the Solonic age. During the same
period commerce furnished the Levantine world with
amber and tin from the North, ivory from the South,
spices, frankincense and cotton (byssus) from the
East, and silver from the West (Spain). Many of the
elements of civilization which these items suggest
are to be credited to the invention of iron; for with-
out that indispensable metal, and the reserves of cop-
per and tin, which only iron tools could have laid
open, no ship could have been built strong enough to
convey them across the seas which they had to tra-
verse from the places of their production.

The inventors of the Solonic period include Peri-
ander, Solon, Thales, Anaximander, Pisistratus, Anax-
imenes, Scylax, Enopides, Pythagoras, Heraclitus,
Parmenides, Aphrodisius, Diogenes of Apollonia, Har-
palus, Anaxagoras, Zeno of Elea, Empedocles, Leucip-
pus, Euclid of Megara, Plato, and Xenophon; besides
a host of other illustrious names in science, states-
manship, law, and the fine arts. They begin in the
seventh and end with the fifth century. In the fourth
century they die out. Among the last of them is
Eudoxus the astronomer and Scopas the sculptor. Be-
tween the Solonic and the Alexandrian age there is
an interval of almost a century when the genius of
Greece was paralyzed, probably through the deplor-
able results of the Peloponnesian war. Then all at
once it revived, as if by magic. Alexander arose. and
by his conquest of the Oriental world he stimulated
and left to our inheritance those numerous arts and
inventions which distinguish the civilization of
Greece and Rome from all others.

The Alexandrian era begins with Demosthenes and
ends with Hipparchus, when Greece fell to the arms
of Rome, and its glory was permanently eclipsed. No
sooner did the soldiers of Alexander distribute into
the West the treasures of which they had plundered
the Orient, than there arose in Asia Minor, Egypt,
and the Greek states a generation of inventive talent
such as the world had never yet beheld. Not only the
shape, but the circumference, of the earth was deter-
mined and measured, its geography extended, its var-
ious movements traced with accuracy, and the heavens
explored for that larger information upon which rest
the foundations of the mechanical arts. While Py-
theas explored the seas of the North, Megasthenes
traversed the lands of the East, and Theophrastus
searched the bowels of the earth for rare minerals.
Aristarchus of Samos rose to the sublime height of as-
serting that heliocentric theory which Copernicus
only rediscovered eighteen centuries later, and of com-
puting the comparative dimensions of the heavenly
bodies and the immense distances which separate
them. It was upon these foundations of physical
science that Archimedes based his treatise of me-
chanics, Euclid of Alexandria found assurances for
his system of geometry, and Eratosthenes measured
the obliquity of the ecliptic, a degree of the meridian,
and, with increased precision, the circumference of the
earth. The extraordinary universality of the age is
typified by Aristotle, its science by Aristarchus, its
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mechanical genius by Archimedes, and its refinement
by the sculptor of the Venus de Milo.

The inventions of the Alexandrian age were both
numerous and varied. Under the Ptolemaic kings of
Egypt, ships were built of lengths varying from 312
to 420 feet, the latter carrying 4,000 rowers, 400 sail-
ors, and 2,850 soldiers, altogether more than 7,000
persons in one vessel. Demosthenes mentions a mer-
chant ship which, besides the cargo, slaves, and crew,
carried more than 300 freemen as passengers (Boackt,
69). Archimedes built a ship for Hiero of Syracuse,
which was provided with dining-rooms, galleries, gar-
dens, fish-ponds, stables, mills, baths, eight large tow-
ers, and an engine for hurling stones of 300 pounds
weight and spears 36 feet long. Its decks were inlaid
with scenes from the Iliad, and it contained a temple
of Venus and other wonders. Although this huge
vessel may have been more useful as a pleasure boat
than a man-of-war, yet the Greeks of this age con-
structed fighting-ships of scarcely less gigantic di-
mensions. Not only this, but they accomplished in
them the most distant voyages. That of Pytheas to
the Baltic has been already mentioned. They also
sent ships to the Indies, and several around the Cape
of Good Hope, which, after having made the voyage
from the coast of Spain, were found wrecked on the
shores of Arabia. Eudoxus also made the same voy-
age, though in the opposite direction. However, this
feat had already been performed by the Pheenicians
under Pharaoh Necho, 611-605 B. C., and by the Car-
thaginians under Hanno. The art of sailing on a bow-
line, or “against the wind,” if not also anticipated by
the Pheenicians, belongs to the Alexandrian age. The
invention of an inclosed basin or dock, for ships, is
also of the same age. Philon constructed one at
Athens, which harbored a thousand ships. The Mari-
time Code and the Colossus of Rhodes were of the
same age.

(To be continued.)
—_— e, r-—————————
THE HEAVENS IN MAY.
BY HENRY NORRIS RUSSELL, PH.D.

The evening skies are not as bright as they were
a month ago. Orion and Sirius are no longer to be
seen, and we have also lost the bright planets which
were visible in April. In fact, the present is one of
the dullest seasons of the year. The Milky Way, near
which so many of the bright constellations are situ-
ated, lies low along the northern horizon, and the
region which now lies highest in the sky is one where
bright stars—and faint telescopic ones too—are much
less numerous. Even so it does not lack objects of
interest, and there are many things to be seen which
are worth looking for.

Let us start our search with that landmark of the
heavens, the Great Dipper, which is almost overhead
at 9 o’clock on a May evening. Every one knows that
the two stars at the front of the bowl are called the
Pointers, because their line leads us close to the Pole-
star. But this is not the only way in which we may
make the Dipper useful in finding other stars. Carry
the line of the Pointers in the .other direction, and we
pass through the southern part of Ursa Major and
reach Leo, about half way between its two brightest
stars, Regulus on the right and Deuebola on the left.
The curving line of the Dipper handle is also a good
guide. Extending the curve we come to a very bright
reddish star. This is Arcturus, the brightest star in
the constellation Bootes, and in the northern hemi-
sphere of the sky. At least it is the brightest to most
eyes.

It is a very diffieult matter to compare the bright-
ness of two lights of different colors, and such a com-
parison cannot be made anything like as accurately as
in the case of two lights of the same color. Worse than
this, different people, though far from color-blind, will
differ in matching two such lights. For example, Prof.
Young in his “General Astronomy” records that to his
eye Vega is decidedly brighter than Arcturus, while
most people, including the present writer, see the dif-
ference the other way. So it is really hardly possible
to say which is the brighter of the two stars.

The comparison is further complicated by the fact
that our own eyes are not wholly consistent in this
matter. If we have two lights of different colors, say
a red and a green one, and match them as well as we
can, and then increase them both in brightness, say
one hundred times, but in exactly the same proportion,
the red light will seem to gain more in brightness
than the green one, and it will now appear distinctly
the brighter of the two. Conversely, if we diminish
both lights equally, the green one will appear brighter
than the red.

Of the different colors of the spectrum, the green
has the greatest ‘“staying power,” surpassing red on
the one hand and violet on the other, and also the
intermediate colors, yellow and blue, in a smaller de-
gree; so that if we had a line of lights of all these
colors, apparently equally bright, and decreased them

all in the same proportion, the red and violet would .

vanish first, then the blue and yellow, leaving the
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green alone. This curious peculiarity of our eyesight
is known among scientists as Purkenje’s phenomenon,
from the name of its discoverer. It explains some
familiar things, notably the almost complete absence
of color in objects seen by a faint light, e. g., a land-
scape in wealk moonlight. All ordinary objects reflect
light of all colors, but colored objects reflect some col-
ors much better than others, so that we get the im-
pression of the color which predominates in the re-
flected light, But if the light is very faint, the red
and violet light reflected to us will be too faint to see,
while the green light, though enfeebled in the same
proportion, is still visible. A red object, which reflects
very little green light, will therefore appear black in
a faint light and, in general, almost all color will
disappear some time before the forms of objects are
lost to sight.

But we are forgetting the stars. If we extend the
curve through the Dipper handle and Arcturus still
farther, we come upon a pretty bright white star,
which is Spica in the =zodiacal constellation Virgo.
The other prominent stars of this group form a curv-
ing line about half way between Spica and Deuebola.

- Below Spica on the right is the small group of Corvus,

and low on the horizon are some of the stars of Cen-
taurus. Below these, but only fairly visible within
the tropics, lies the Southern Cross.

Hydra lies along the southwestern sky, and the
principal constellations in the west are Canis Minor,
Gemini, and Auriga, all pretty low. Perseus is in the

" far northwest, and Cassiopeia lies right below the Pole.

East of this comes Cepheus, and then Cygnus, not yet
fully risen. Lyra is higher up, with Vega conspicuous.
The “keystone” of Hercules and the semi-circle of
Corona lie between this and Arcturus. Ophiucus and
Serpens are in the southeast, and below them Scorpio
is partly risen, but the brightest thing in this part of
the sky is the planet Mars.
THE PLANETS.

Mercury is morning star in Aries. He is too near
the sun to be seen at first, but later he comes into
view, being at elongation on the 20th, when he rises
about 3:45 A. M. and is easily visible.

Venus is also morning star, close to Mercury, and
like him is best seen toward the end of the month,
when she rises two hours before the sun.

Mars is in opposition on the 8th. He is in Libra, re-
mote from any bright star, and cannot be mistaken,
especially as he is brighter than anything else, even
Arcturus.

It is interesting to know that on this occasion the
earth comes actually between Mars and the sun, so
that as seen from the planet the earth and moon tran-
sit across the sun’s disk. The earth would appear as a
small black dot 32 sec. in diameter—too small to be
seen without a telescope—crossing the sun from east
to west, a little south of the center and taking about
ten hours to traverse the disk. The moon would be a
much smaller dot, 8 sec. across, entering on the sun’s
disk some five hours after the earth and crossing it
at the same rate, so that both earth and moon would
be seen in front of the sun at once.

Jupiter is in conjunction with the sun on the 4th
and is practically invisible this month.

Saturn is morning star in Aquarius. On the 24th
he is in quadrature with the sun, rises at 1 A. M., and
is due south at 6 o’clock.

Uranus is in Sagittarius, rising about 10 P. M. in
the middle of the month.

Neptune is in Gemini, and sets at about 10 P. M.

THE MOON.

New moon occurs at 11 A. M. on the 4th, first quar-
ter at 2 A. M. on the 12th, full moon at 5 P. M. on
the 18th, and last quarter at 10 P. M. on the 20th.
The moon is nearest us on the 16th, and farthest away
on the 1st and 29th. She is in conjunction with Mer-
cury and Venus on the 3d, Jupiter on the 4th, Mars on
the 17th, Saturn on the 25th, and Venus again on the
30th. The conjunction with Saturn is quite close.

There were 66,784 cars of all classes in the United
States in 1902. Of this number, 60,290 were passenger
cars and 6,494 were cars used for express and other
purposes. Of the passenger cars, 32,668 were closed,
24,259 were open, and 3,134 were combination closed
and open cars, while 239 were combination passenger
and express cars. There were 1,114 cars devoted sole-
ly to express, freight, and mail business. An inter-
esting development in electric railway service is the
construction and equipment of sleeping cars for use
on long-distance lines in Ohio and Indiana. The
largest number of cars of all classes for any State
was reported for New York, the number being 14,040.
About half of all the cars in the United States were
equipped with heating apparatus, 19,021 being heated
by electricity, and 11,138 by stoves, hot water, or other
contrivances. Many railways, however, have two sets
of cars—one for use in summer, and the other in win-
ter—so that in winter the proportion of the cars in
operation equipped with heating apparatus is larger
than these statistics would at first glance indicate.
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THE-VIRGIN LACE (LACE-BARK) OF THE TROPICS.

BY L. LODIAN.

There are in all about half a dozen lace-bark trees
in the world, so called because the inner bark yields a
natural lace in ready-made sheet form which can be
made up in serviceable articles of apparel. Only four
of these curious species of trees are of much practical
value. Tour-
ists who have
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AN EFFICIENT DISK TRANSMISSION FOR AUTOMOBILES.

One of the earliest types of variable-speed automo-
bile transmission gears to be experimented with was
the friction-disk arrangement, which consisted, general-
ly, of a small friction pulley set at right angles to a
large disk (often the motor flywheel) and adapted to
be driven by it. By sliding the pulley across the face
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so that neither pulley contacts with its disk. The re-
verse is obtained by making each pulley contact with
the disk opposite to the one against which it usually
rubs. A universally-jointed driving shaft runs forward

from the pulley shaft to the motor, while the driving
sprockets for the two rear wheels are placed on the
ends of the two disk shafts.

No differential is found
necessary, as
the differential

stopped at
Hawaii or Sa-
moa may re-
call the lace-
bark clothing
of the natives
—-clothing of
a neat brown
color when
new, of re-
markable
strength  and
of a fragrant
odor, 1ike
freshly - cured
tobacco leaf.
T h e native
“tapa” cloth,
as it is called,
is made from
the bark of
the Brusonetia
papirifera, but
is not usually

NN

included
among the
real lace-bark
trees.

Of the lace-
bark trees yielding a pure, snowy lace of utility, we
have on the Pacific side of the hemisphere the Ster-
kulia acerifolia of Australia (also called “flame tree,”
in allusion to its showy red flower), and in Maori Land
the Plagianthus betulinus. On the Atlantic side there
is only one lace-yielding tree so far known—the Lageta
linteria of the Caribbean Islands. Of the Dafne
tenuifolia of South America I have never been able
to discover a single specimen, despite careful search,
nor have I ever met anyone who has seen the tree
growing in South America.

In its natural state the lace-bark is of a most deli-
cate cream-white tint. It is probably a kind of fib-
rous pith. When the outer bark is removed, it can
be unfolded and unwound ‘in one seamless Dpiece,
having a surface of a little more than a square yard.
Washing and sun bleaching give it a dazzling white
appearance. It has a faint, agreeable odor not un-
like that of freshly split bamboo. The fabric is airily
light. It is used in the West Indies for mantillas,
cravats, collars, cuffs, window curtains—in a word, for
every purpose that ordinary lace is used.

The specimen here shown thrown over a bust of Wash-
ington, which is almost natural size, shows how large
is the piece of veiling and how free from flaws. In mak-
ing up shawls, veils, and the like, it is customary to
piece two

Lace-Bark Veil, Showing the Natural Fiber of the Tree.

motion is al-
lowed for by
a slippage of
the friction
pulleys. The
disks are made
of steel, and
the pulleys of
compressed pa-
per. The wear
is inappreci-
able over long
periods of
time; but the
most interest-
ing feature of
the transmis-
sion is that it
is quite effi-
cient. Our
other photo-
graph  shows
the apparatus
used in mak-

VIRGIN-LACE (LACE-BARK) OF THE TROPICS.

of the disk from its center outward, any desired speed
from zero up to the maximum could be obtained. A
transmission of this type, though exceedingly simple
and cheap to maintain, had the disadvantage of being
decidedly inefficient. It will therefore interest our
readers to know that a brake test of a friction-disk
transmission of a radically different design has re-
sulted in showing the new type of gear to be even
superior in efficiency to the usual three-speed sliding-
gear transmission.

The accompanying illustrations give a good idea of
the transmission and of the manner in which the
brake test was made.

The Marble-Swift transmission is exactly opposite in
principle from the usual friction disk transmission
just described. Instead of a large disk driving a
small friction pulley, the drive is here from a small pul-
ley to a large disk. The pulley is near the periphery
of the disk when the driven member is traveling at
the lowest speed, and it gradually nears the center
of the disk as the speed of the driven member is in-
creased. The result is that the transmission is most
efficient at a low speed of the driven member; but
there is not as much friction loss or chance of slip-
page at any speed as there is with the old type. As
constructed for an automobile, the transmission has

How the

ing the brake
test of this
gear. Water-
cooled brake
blocks were
placed on the end of each disk shaft, and the driving
pulleys were connected to an electric motor. The pull
on the brake blocks was accurately measured by means
of horizontal arms bearing on posts placed on platform
scales. The motor was run at a constant speed of about
800 R. P. M., and the power supplied was accurately
measured and corrected for motor efficiency, as deter-
mined by a subsequent brake test. The friction gear
used in this instance had 6-inch driving pulleys having
1%-inch face, and the disks were 19 inches in diameter,
which permitted of a wide variation in speed. The
sliding-gear transmission, which was tested at the
same time, gave a speed reduction of 8 to 1, 314 to 1,
and 2 to 1, respectively. The average efficiency of all
the tests was 84.6 per cent for the friction-disk trans-
mission and 82.05 per cent for the sliding-gear trans-
mission. Two sets of tests were made of each at
loads of 7 and 10 horse-power, and for the different
ratios of speed reduction. The highest efficiency
shown by the sliding gear was 84.4 per cent, under a
load of 7.06 delivered horse-power, while the highest
efficiency shown by the friction-disk transmission was
87 per cent when delivering 10.05 horse-power. The
efficiency of the sliding gear varied from 80.5 per cent
on the first speed, when driving the brake pulleys
101.5 R. P. M. and delivering 10 horse-power, to 83.9
' per cent at

Lace-Bark is Unfolded.

sheets of lace- .
bark together. -
Delicate and |
apparently
weak as it is
in single mesh,
a bit of lace-
bark, if rolled
into a thin
string, will all
but resist hu-
man strength
to break it. In
string, braid-
ed, and rope
form, it is used
for making
up the light
lace-bark har-
ness of the
tropics.
Despite its
practical use
there is no es-
sential demand

for lace-bark

any more than Plan View of Transmission, Showing Large Disks Driven
for the edel- by Small Pulleys.

weiss of the

Alps. It has

been used by the natives for hundreds of years, and
yet is comparatively little known to this day. A few
specimens of lace-bark articles are believed to exist
in different countries of Europe. These were made
some hundreds of years ago, yet, although their age
is considerable, they are said to be in a good state of
preservation.

4045 R. P. M.
and the same
delivery of
power; while
the friction-
disk transmis-
sion varied
from 87 per
cent at 256 R.
P. M. and 10.05
horse-power to
81.9 per cent at
4255 R. P. M.
and 10 horse-
power. It will
thus be seen
that the fric-
tion-disk gear
is, as stated
above, more ef-
ficient at low
speeds, where
all the power
that it is possi-
ble to develop

&

AN EFFICIENT DISK TRANSMISSION FOR AUTOMOBILES,

two disks and two driving pulleys mounted on a shaft
placed between the disks, and so arranged that one
pulley contacts with one disk and the other pulley with
the other disk. The pulleys can be approached to
each other or moved apart by means of a rack device,
and thus various speeds can be obtained. The trans-
mission can be thrown out of gear by setting the shaft

Making a Brake Test of the Friction Disk Transmission.

is needed,
while the slid-
ing-gear trans-
mission is the
more efficient
on the high speed, which is obtained with a direct drive
through bevel gears. The advantage of the disk trans-
mission in doing away with all gears, even to those of
the differential, is quite pronounced. The disadvantage
of great friction losses seems to have been done away
with. The tests were made at the Armour Institute of
Technology, Chicago, and were thorough.
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THE COOPER HEWITT MERCURY VAPOR CONVERTER,
BY A. FREDERICK COLLINS.

The extended use of electric vehicles in cities has
hLeretofore necessitated an equipment comprising a mo-
tor generator set in garages where an alternating cur-
rent only was available, but these electro-mechanical
combinations are not only costly in their initial instal-
lation, but in their upkeep as well, since any
machine having revolving elements is sub-

Scientific American

direct current ammeter, voltmeter, two double-pole
switches, and a regulator to give current adjustment.
The entire apparatus occupies a space of about 15
inches wide by.2 feet long by 20 inches deep; it can
conveniently be placed on the floor or mounted against
the wall.

With alternating current voltages not exceeding 400
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circuit of 60 cycles. In its general characteristics the
converter has features in common with the mercury
vapor lamp. In both devices the voltage is nearly
constant for current of any amperage until a certain
very small value is reached. TUnlike the lamp, how-
ever, the purpose of the converter is not to give light,
and so the distance between its metal positive and

mercury negative electrodes is made exceed-

ingly short and by this means the potential

is reduced to about 115 volts.

ject to wear, requires oil and more or less
attention. Herein lies the merit of the mer-
cury vapor converter, for it has no running
parts, being purely an electrical device, has a
higher efficiency than a motor generator set,
and requires no attention whatsoever. The
direct current from the converter may ordi-
narily be used for any purpose for which a
direct current is suitable, but various appar-
atus require different arrangements of cir-
cuits.

‘While the converter lends itself admirably
to the operation of vapor lamps, etc., the
commercial converter shown in the illustra-
tion is intended for charging storage bat-
teries and for electrolytic work, though it
will operate on a resistance load, such as
incandescent lamps, very nicely. The outfit
can be readily installed in any garage or
automobile stable where only alternating
current is available.

As there are practically no movable parts,
the chance of anything getting out of order
is reduced to a minimum and hence the con-
verter will be found a simple, convenient,
and feasible means for charging electric ve-
hicles. The apparatus may be left running
over night provided the batteries be not over-
charged thereby.

The mercury vapor converter is automatic,
namely, it starts on the closing of the alter-
nating current and direct current switches.
Should the converter go out, for any reason,
it will Ytart itself again provided the condi-

‘Where heavy currents are converted heat
is developed to a considerable extent, and
this naturally means loss of energy; to cir-
cumvent this undesirable condition the globe
or container is given a large diameter and
in this way a larger cooling surface is ob-
tained. While the converter is in operation
the mercury is carried upward in the form
of a vapor, and this on condensing falls to
the bottom again.

The converter just described is another
practical application of a new series of dis-
tinct phenomena that have been evolved by
Mr. Hewitt in the physics of electricity, of
which the first is his well-known mercury
vapor lamp.

——er—————
NEW MASONRY DRYDOCK AT THE BOSTON
NAVY YARD.

The handsome stone-and-concrete drydock
recently completed at the Boston navy yard
is one of the largest docks in the world, and
has taken about five years to construct. It
embodies all the modern improvements
which have been incorporated of late years
in first-class dock construction, and it is
built on such excellent natural foundation,
and of such first-class materials and work-
manship, that its period of life may be
looked upon as practically indefinite. Not
always has the United States government
built its drydocks as wisely and well as this
one has been built. For a period of many

tions of voltage, etc., are such as to make its
operation possible; in other words, the appar-
atus may be left running with the assurance
that, should it go out through any momen-
tary failure of the alternating current supply, it will
start again of its own accord on the return of voltage.
The apparatus may be made non-automatic by the
opening of a switch, the current may be adjusted while
running throughout the full range, and, further, it
will operate through any reasonable range of voltage,
rendering the equipment a stable and practical affair.
The converter consists of a glass bulb about 9 inches
in diameter mounted in a suitable holder, which is
entirely inclosed, with a small switchboard mounted
in front. On the front of the board are placed a

COOPER HEWITT MERCURY CONVERTER FOR CHARGING STORAGE

BATTERIES.

volts, an auto-transformer is used for obtaining the
proper potential for operating the converter. On
higher voltages a transformer with separate primary
and secondary is used. The maximum capacity of the
converter is 30 amperes, continuous running, and the

converter is adjustable to as low as 6 amperes. It may
be adapted to any current up to 115 volts. Its ef-
ficiency is, at 30 amperes and 115 volts, approxi-

mately 90 per cent; and this efficiency tends to in-
crease as the current falls off. The apparatus is de-
signed for any single-phase constant-potential supply

decades the navy was, unfortunately, obliged,
by ill-advised motives of economy, to build
its important drydocks of timber; and al-
though some of these have given good
service, others have been exceedingly troublesome,
mainly because of leakage; the most notable case being
the big drydock No. 3 at the New York navy yard. All
of these docks, moreover, are, from the nature of the
material of construction, perishable; and there must
be a constant element of expense attached to them be-
cause of continually-recurring repairs and renewals.
The new dock has a total length on coping, from
head to outer end of table, of 788 feet; from head to
outer gate sill of 750 feet; and the length on floor, from
head to outer gate sill, is 729 feet. The width on the

The Finished Dock from the Harbor.

View Looking from the Dock Bulkhead.

Entrance and the Inner and Outer Abutments, Which Receive the Caisson Gate.

THE NEW GRANITE DRYDOCK, BOSTON NAVY YARD.

Looking Toward Dock Entrance.



342

coping is 114 feet, and the width on the floor of the
body of the dock is 72 feet. The depth from the coping
to mean high water is 5 feet 2 inches, and the depth of
water over the sill at mean high water 30 feet.

The site selected for the drydock was an old basin
that had been used in the earlier days of the dock-
yard; and, of course, this made a considerable reduc-
tion in the amount of necessary excavation. The site,
moreover, was fortunate in being founded everywhere
upon a very good quality of hardpan; and although the
specifications called for piling where it was necessary,
the foundation, as the work proceeded, proved to be
everywhere so good, that no piling whatever was used.
The excavation was carried on, first by means of
scrapers, and then by floating dredgers working inshore
from the water front.
out the material to a certain depth, a massive bulkhead
was carried across the entrance to the excavation, the
water pumped out, and the excavation carried on, in
the dry, by means of derricks and by hand labor, down
to the subgrade. This bulkhead was one of the most
important features of the work. It necessitated the
driving of two lines of 12 x 12 tongued and grooved
sheet piling, spaced 30 feet apart, and the filling of the
interval with clay. The sheet piling was driven down to
a firm bottom, and the whole structure was thoroughly
stayed and braced. In spite of the great hydraulic
head, when the excavation had been carried to its low-
est depth of nearly 50 feet below extreme high water,
the bulkhead remained tight, with the exception of
some trouble at one of the abutments which was ulti-
mately remedied. The total width of the dock excavation
was about 130 feet, and its greatest depth over 50 feet.

The masonry portion of the structure consists of a
monolithic mass of concrete covering the whole of the
floor and the sides of the dock, upon which is laid the
cut granite facing which forms the finished interior.
On the floor, the concrete has a maximum depth
below the keel blocks of 11 feet, and the maximum
thickness of the concrete in the side walls is 18
feet. This granite masonry is 4 feet in thickness
over the floor and has a maximum thickness of 7 feet
in the side walls and altars. The masonry of the
walls and entrance of the dock is of ashlar, in continu-
ous courses. The beds and joints are smoothly dressed
in true planes to form 34-inch joints. All of the stone-
work is laid in Portland cement mortar, made of one
part Portland cement and two parts clean, sharp sand,
and all joints between the ashlar and concrete packing
are thoroughly filled with mortar and grouted up at
every course. The coping stones are 2 feet in thick-
ness, 3 feet in width, and never less than 4 feet in
length. The concrete backing consists of one part
Portland cément, two parts sand and five parts broken
stone or gravel. The keel blocks, bilge blocks, and
bilge block slides are of oak. In the building of the
dock it was necessary to excavate 170,000 yards of
blue clay and hardpan, and to build in place 61,-
800 cubic yards of concrete and 21,000 cubic yards
of cut granite. The finished dock is a splendid piece
of work, and, as can be seen from our photographs, the
lines of the granite work are particularly true and
fair.

The caisson for closing the dock is a steel vessel,
104 feet 21% inches long, 22 feet in molded breadth,
and 36 feet 5 inches in depth from bottom of keel to
under side of upper deck. It is designed to be in stable
equilibrium on an even keel under all conditions of
flotation or submergence. It is fitted with a centrifu-
gal pump, boiler, vertical engine, feed tank, gate valves,
capstans, and the other fittings and furnishings of a
dock caisson.

The pumping plant for emptying the dock is located
in a well, which is 45 feet in diameter and whose con-
crete base is 60 feet below the coping of the dock. The
installation in the well consists of two 48-inch centrifu-
gal Morris pumps, driven by two 500-horse-power West-
inghouse induction motors, which can develop, if
necessary, as high as 750 horse-power each. These are
the main pumps and motors for emptying the dock.
In addition to these there are two 12-inch Morris
drainage pumps, driven by two 75-horse-power vertical-
shaft motors. The contract requires that the dock
shall be emptied in three hours. This pump well also
serves another dock, known as No. 1, which is very
much smaller than the new dock. In order to pump
the two docks there is a complicated system of piping
and valves installed below the floor level of the well.
The power house for supplying the current is located
about 2,000 .feet from the well, and because of the
dampness in the well, it was decided to step down the
2,200-volt current to 220 volts for the motors. This is
done by three 375-kilowatt transformers, which are
aldo located in the well. There is also a 20-horse-power
motor, direct connected to a five-stage centrifugal
Worthington pump, which supplies water for the oper-
ation of the hydraulic valves. When we bear in mind
that the well is only 40 feet in diameter, it can be seen
that we have here quite a remarkable aggregation of
machinery for the very limited space in which it is
installcd,

After the dredgers had taken
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In conclusion we express our indebtedness to Lieut.
C. W. Parks, the engineer in charge of this work at
the Boston navy yard, for many courtesies extended
during the preparation of this article.

—rr——— ettt Pl e
A New and Simple Welsbach Lamp.

Quite recently there has been introduced in France
and Germany a new form of portable lamp, as com-
pact and light as an ordinary kerosene lamp and more
easily operated, which has for a fuel supply wood
alcohol.

The burner, as compact as the usual kerosene burner,
and adapted to fit any regular fount, is of a novel
regenerative type, to which the wood alcohol is con-
ducted by a wick. The latter needs no trimming, as
the alcohol by the heat is gasified, and then being
mixed with air, produces an intense flameless heat
above, which renders brilliantly incandescent the usual
netted Welsbach mantle, suspended from above and
inclosed in a cylindrical slender glass chimney similar
to the student lamp type.

This gives in very small compass an intense illumi-
nation, equal to forty-five candle-power with the small
mantle, and a smokeless light of remarkable steadi-
ness and brilliancy, and which can be perfectly regu-
lated, with the advantage of being odorless even when
lowered to bare incandescence.

One of the points of novelty is an automatic device
for feeding a minute quantity of alcohol from the
fount to the burner in starting, which is done much
in the same way as the usual mechanical extinguish-
ing devices are operated on kerosene lamps. The
small amount of alcohol thus brought up is simply
ignited by a match, as in an ordinary lamp. In about
a minute the light burns brilliantly.

On the Continent, where alcohol is made cheaply, a
source of illumination is produced fully as economical
as kerosene, and much more easily handled.

It has been stated that in this country it is possible
to produce wood alcohol more economically than in
Europe, because of our large forests, which form an
abundant source of supply of wood.

As a light for photographic and projection purposes,
it becomes very efficient, inexpensive, and convenient.
B e B
The Drydock at Sparrow?s Point,

If man reckoned the size of the “Cavite” floating dry-
dock, which the Maryland Steel Company is building
for and will deliver to the United States government
early next month, as he measures land, he would say
that this big and curiously formed vessel had a super-
ficial area of a trifle more than 114 acres, for, from
stem to stern and from port to starboard, the dock
covers a marine equivalent of that space.

Nor is its “ground plan” unrivaled by the altitude
of its steel walls, which rise some 64 feet from its as
yet unbarnacled bottom, towering 58 feet clear above
the rippling waves when the dock is without a burden.
These side walls approach in breadth the great stone
barriers the Mongolians built to keep out the northern
invader, and upon which, we are told, two chariots
could be driven abreast. Upon the 14-foot wide top
of the dock’s tall sides automobiles could race side
by side from end to end of the craft; or two mogul
locomotives harnessed to trains of cars each 500 feet
long could stand together on each of the walls without
causing the dock the least inconvenience. Then there
is sufficient space between the walls to allow a three-
ring circus to exhibit.

Early next month the dock will be floated and towed
to a point in the Chesapeake Bay where the Navy De-
partment will have in waiting the largest available
battleship to make a test of the new dock.

The “Cavite” in service will have its own comple-
ment of officers and crew and these will be quartered
as comfortably as if they were on any other vessel of
the navy. There are staterooms and mess halls for
nine officers and twelve men within the big side walls
and there is a finely equipped library and a well ap-
pointed kitchen. A complete machine shop is one of
the most important accessories and the equipment of
this will be sufficient to permit the replacement of
any part of a ship’s machinery. Indeed, there will be
material and apparatus enough in the shop to build a
moderate sized vessel outright. All apartments of the
dock are provided with electric lights, and there is a
distilling plant for securing fresh water for cooking
and drinking purposes. The dock has its own com-
pressed air outfit for the manipulation of pneumatic
tools used in -repairing ships.

This marine giant will cost $1,147,000 and this gov-
ernment rates itself fortunate in getting the dock at
such a favorable figure.

In building it there has been used 11,000 tons of steel,
held together by more than 2,000,000 rivets. One hun-
dred and thirty tons of red lead and linseed are being
used to paint it. Its construction gave work to 300
men.

The length over all is 500 feet, with a width of 100
feet between benders, and a width over all of 134 feet.

The side walls stand 42 feet high clear of the pon-
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toons and are 46 feet high from the bottom. The thick-
ness of the side walls is 14 feet.

The pontoons, which form the base or hull of the
dock, are 1814 feet deep.

The dock when floating light draft will draw but
6% feet of water, but must be in 63 feet of water to
give a draft of 30 feet above blocks for any vessel
which it may be desired to block.

It has an extension feature by which arrangement
sections may be built at any time and attached to it,
thereby increasing its length as much as may be neces-
sary. It is also self-docking, for the side pontoons
can be sunk separately, each in turn raising the oppo-
site side free from the water so the bottom may be
cleaned, scraped, and painted.

The next largest floating drydock in the world is
the Algiers dock, which was also built by the Mary-
land Steel Company and is stationed at New Orleans.
It has a lifting capacity of 17,500 tons.

The Bermuda dock, which was built in England, has
a lifting capacity of 16,500 tons. The Pola dock, owned
by Austria, has a capacity of 15,000 tons. The Stettin
dcck, owned by Germany, has a capacity of 11,000 tons.
The Pensacola dock of the United States government,
and formerly located at Havana, is 450 feet long, with
a lifting capacity of 10,000 tons.

—_— e+ r-——
The Cuarrent Supplement,

The current SuppLEMENT, No. 1530, opens with an
interesting description of the first Philippine electric
railway. Excellent illustrations give one an idea of
the difficulties encountered. A résumé of Sir Oliver
Lodge’s paper on what he quaintly terms “A Pertina-
cious Current,” is published. For the benefit of our
readers, it may be stated that a pertinacious current
is a continuous unidirectional discharge of electricity,
obtained without cells, and under an E. M. F. so high
that ordinary big resistances are easily overridden. We
hope shortly to publish Sir Oliver Lodge’s paper in full.
Mr. Howard B. Dailey tells how to make an oscillating
static electric motor, than which there is no adjunct of
the influence machine that affords a prettier gr more
striking experimental demonstration of electrostatic

attractions. Dr. Oskar Nagel writes on suction gas pro-
ducers. A new hot-air engine is described by G. Emil
Hesse. Charles F. Scott tells how to remember the

wire table for the B. & S. gage. A résumé is presented
of Prof. E. B. Poulton’s lecture om Huxley and Natural
Selection. Some new apparatus for recording the vibra-
tion of railway cars is described by Emile Guarini.
The second installment of Mr. Alfred J. Hipkins’s paper
on “Musical Instruments: Their Construction and Capa-
bilities,” is published. ‘“Flower Mimics and Alluring
Resemblances” is the subject chosen by Percy Collins
for an interesting illustrated article.

———— & -

Tests of Animal Strength,

Two of the Barnum & Bailey show elephants broke
the pushing record on April 16. Last year the same
elephants pushed a big circus wagon containing twenty
men until the rope, fastened to its axle and connected
with a steel spring, sent the indicator on the test
gage up to 6,500 pounds.

This year the same animals pushed until the gage
showed 8,200 pounds. The wagon weighed 4,500
pounds, and it was estimated that it required a force
of 1,200 pounds to move it. One elephant alone scored
7,200 pounds, and in pushing and pulling 6,000 pounds.
Seventy-five men pulled 8,000 pounds and four horses
pulling sent the gage up to 6,000 pounds on both the
long and the short pull. Two camels were able to
pull only 2,000 pounds.

The following interesting table shows the results of
last year’s tests compared with those of this year:

1904. 1905.

Pounds. Pounds.
One hundred men pulling .......... 6,700 e —
Seventy-five men pulling........... —_— 8,000
One elephant pulling .............. 8,750 6,000
One elephant pushing ............. 4,500 7,200
Two elephants pushing ............ 6,500 8,200
Two horses, short pull ............ 3,750 3,000
Two horses, long pull.............. 2,750 2,500
Four horses, long pull ............. 5,125 6,000
Four horses, short pull ...... [P 5,760 6,000
Two camels pulling ............... 2,750 2,000

A prominent French automobile engineer recently
stated that it would not be possible for a modern
racing automobile to exceed the speed of 130 miles
an hour while it is maintained at the present weight.
M. Serpollet, the designer of the well-known steam
car of that name, has therefore decided to approach
this maximum as near as possible during this year.
He is now constructing a steam car which he is con-
fident will accomplish the kilometer in 18 seconds, or
at an average speed of 125 miles an hour. The motor
will develon over 200 horse-power, and the weight of
the engine without the steam generator or boiler will
be only 150 kilogrammes (330 pounds).
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HOW HYDROGRAPHIC CHARTS ARE MADE.
BY FELIX REISENBURG, LATE OF UNITED STATES COAST AND GEODETIC
SURVEY.

sheet chart as published by the
United States Coast and Geodetic
Survey, or, for that matter, any
ccean chart, is often puzzled to
know the meaning of the various
numbers that ‘dot the water sur-
face of the chart. The amateur
sailor, of course, knows that they
are soundings, which means the
depth of water, but he, as well as
many of his professional brethren, is often more or
less in the dark as to how the depths and their exact
locations are obtained. The soundings that appear
on the finished chart are only the characteristic sound-
ings and show the least depth of water to be expected.
They represent but a small percentage of those actu-
ally taken to obtain a correct development of the bot-
tom. An idea of this phase of chart construction,
known as hydrography, is best obtained by following
the method of making a simple hydrographic survey
as practised by the parties of the United States Coast
and Geodetic Survey. Most of the hydrographic work
is carried on from small vessels of from 500 tons dis-
placement to a steam launch, and the party will usu-
ally comprise from eight to ten officers and forty men
on the larger vessels.

When a survey or a re-survey of a certain locality is
ordered, the assistant in charge of the party receives
such data from the bureau at Washington as will
usually enable him, after an inspection of the ground
to be covered, to determine upon the system of sound-
ing lines which will cover the work to the
best advantage.

T_ HE casual observer looking at a coast
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the depth. of water obtained, also the time of each
position, the angles, and the signals observed upon.
He also fills in the column of remarks on the character
of the bottom as given by the leadsman, such as hard,
sticky, soft, etc., obtained by the feel of the lead as it
touches bottom, and makes notes of tide rips and all
changes of course or ending of lines, etc. The recorder
exceeds the proverbial busy bee by improving each
shining second—eyes, ears, voice, and fingers work to-
gether; and as the boat speeds along over the surface
a record of the time position, and depth, as well as
such other data as will assist the draftsman, is entered
in the sounding book. The time, aside from its use
fulness in spacing the soundings between positions,
is a most important factor in the reduction of sound-
ings to the datum plane of mean low water.

To obtain this datum plane and also the state of the
tide at each cast of the lead, a tide gage is set up in
some sheltered place adjacent to the work. An ob-
server, supplied with a clock frequently compared with
those used in the sounding boats, is stationed at the
gage and records its readings at regular intervals dur-
ing the progress of the work. With the tidal data so
obtained a reduction is applied to each cast of the lead,
reducing it to mean low water.

Soundings on a survey are recorded in feet and quar-
ters of a foot, while the mariner has his lead line
marked to fathoms. In accordance with this custom
the depths on a finished chart are always marked in
fathoms, except on the shaded portions close inshore,
where the numbers indicate depths in feet.

A, B, and C are temporary signals set up for con-
venience in locating soundings inside of the head
water. X represents the position of the sounding boat
at the eighth set of angles on the line ¢ a@’. C, X, B is

343

Prizes in France,

The Académie des Sciences has established a num-
ber of prizes which are to be awarded during the period
from 1905 to 1909. Among the number we may men-
tion the following:

Fourneyron Prize ($200). The Academy establishes
the concourse for this prize in 1905 the following ques-
tion: Theoretical or experimental study of steam tur-
bines.

Hébert Prize ($200). Annual prize designed to re-
ward the author of the best treatise or the most use-
ful discovery for the popularizing and practical use
of electricity. '

Hughes Prize ($500). Biennial prize founded by the
physicist Hughes, designed to be awarded to the author
of a discovery or researches which contribute the most
to the progress of physics.

Gaston Planté Prize ($600). Biennial prize to be
given to the author (French) of an important dis-
covery, an invention or research in the electrical field.
The Academy will award this prize in 1905 should there
be occasion for doing so.

La Caze Prize ($2,000). This biennial prize will be
awarded in 1905 to the author (of any nation) of
works or memoirs which shall have contributed the
most to the progress of physics. It cannot be divided.

Kastner-Boursault Prize ($400). A three-yearly prize
which will be given (if need be) in 1907 to the author
of the best work. upon the different applications of
electricity in the arts, industry, and commerce.

Wilde Prize (one prize of $8,000 or two of $4,000).
An annual prize given to the person whose discovery
or treatise upon astronomy, physics, chemistry, min-
eralogy, geology, or experimental mechanics shall have
been judged by the Academy as the most worthy of

recompense. This work may have been
done in the same year, or at another period.

A projection of the work is then prepared.
This is a sheet showing the meridian and
parallels, and is made of heavy drawing
paper backed by cotton cloth of a variety
not easily distorted by moisture. The pro-
jection used in the Coast Survey is that
known as the polyconic and is the most ac- w
curate representation of the surface of our
spheroid on a plane. It is constructed
strictly to scale in accordance with the,com-
puted values of the projection for the dif-
ferent latitudes. Upon this sheet, bare of all
but the meridians and parallels, the tri-
angulation stations of the locality are plot-
ted, as well as any remarkable features of
the topography that might serve as signals.
The shore line is drawn, and the hydro-
graphic signals, which wusually consist of
whitewashed tripods from 30 to 40 feet high
surmounted by white and black flags, are
accurately plotted on the sheet. The sheet
is now a chart of the locality showing the
shore line and signals, with the water space
left blank. It is larger than the finished
chart, ranging from 1-5.000 to 1-1,200,000 of
the actual size of the earth’s surface
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Jean Reynaud Prize ($2,000). An annual
prize which will be awarded in 1906 by the
Academy to the most meritorious work
which is produced during a period of five
years. This work is to be original, of a
high order, and to have the character of
invention or novelty.
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Leconte Prize ($10,000). This triennial
prize will be given (if need be) in 1907 to
the author of a new and capital discovery
in mathematics, physics, chemistry, natural
history, medical sciences, or to the author
of new applications of these sciences which
give much superior results over the present.

The close of the concourse for 1905 will
take place on June 1 of this year.

Salt Marshes of Congo.

The salt marshes of the Congo region are
to be found in considerable number in the
district of Sambalt, and there are also many
of these marshes on the left bank of the
river Lufubu. In general they resemble a
kind of pocket or rift in the soil. The
walls of the rift show first a layer of black-
ish clay mixed with sand and containing

shown, according to the magnitude or im-
portance of the work.

The next step in the survey is to cover the
water space of the chart with a system of lines of
soundings. A sounding line is run either by a steam
launch or the steamer, and in shallow water whale
boats are sometimes used. In a launch or small boat
the sounding party consists of the two observers, the
recorder, the leadsman, and the coxswain. The method
of procedure is as follows: The launch is located at
the end of the line by the two observers, who simul-
taneously measure with sextants the two horizontal
angles between three signals ashore; these angles,
set on a three-armed protractor, and transferred to the
chart, give the exact location of the sounding boat at
that instant. The principle of this operation is based
on the geometrical fact that a circle can be drawn
through any three points, and the intersection of the
two circles, one drawn through the right and center
signals and the launch and the other through the left
and center signals and the launch, gives the exact loca-
tion of the boat. The three-armed protractor furnishes
an easy and expeditious mechanical solution of this,
the three-point problem. After each fix, the observer
who takes the right angle sets the angles on the pro-
tractor and plots the position of the boat. The boat
sheet or projection is stretched on a board in front of
the observer who plots, and by means of the positions,
which are taken at intervals of from a minute to four
minutes in ordinary work, the officer in charge of the
boat is enabled tc direct the movements and keep the
lines properly spaced.

The leadsman stands in the bow and sounds with
the hand lead, or blue pigeon, getting a cast at each
position and at equal time intervals between positions.
The recorder, who is by far the busiest man in the
boat, watches the clock, gives the time of angling to
the observers, and tells the leadsman when to sound.
He keeps & record of the time of each sounding and

HOW THE CHARTS OF THE COAST AND GEODETIC SURVEY ARE MADE.

observed by the right-hand observer and is termed the
right angle. B, X, A is observed by the left-hand
observer and is termed the left angle. A three-armed
protractor set to these angles and the edges of arms
made to pass through the signals A, B, C, will locate
the boat at the center of the instrument. The figures
in outline show the three-armed protractor as applied
to position 8.

On the survey steamers “Bache” and “Blake” em-
ployed in the survey of the Atlantic and Gulf coasts,
two steam launches and the ship will usually carry on
the work of sounding at the same time. The parallel
lines of soundings run by one boat crossed at right
angles by those of another boat, furnish a valuable
check on the work, the steamer being employed in the
offshore hydrography. The final plotting of all the
reduced soundings on the smooth sheet is the basis of
the new or corrected chart.

Thirty miles of sounding lines is considered a good
day’s work for a steam launch, but the average is less.
Currents, tide.rip, and rough water often confuse the
lines by setting the boat off her course, thus delay-
ing the work.

The charts of the coast are the most important to
ithe navigator, as they mark the danger point of his
voyage, namely, the landfall. When this happens in
thick or foggy weather, the mariner must in a great
measure depend upon the soundings shown on the chart
for the necessary information to take him safely into
port.

W WO

Antwerp, at the end of 1903, still retained the posi-
tion of being the third largest port in the world, the
tonnage of vessels which entered the port being 9,039,
313. This figure was only exceeded by London, Hong-
kong, and New York,

numerous quartz and silex pebbles, or more
exceptionally black and white shells, frag-
ments of oyster and mussel. Then comes a
layer of stratified and gray-blue schist. The soil of the
depression also contains schist as the greater con-
stituent, and is covered by a layer of sandy clay. In
order to collect the salt, the natives dig a funnel-
shaped hole from 6 to 10 feet in diameter and about 3
feet deep. The cavity soon fills up with a warm and
clear water which is strongly charged with salt. It
comes up with considerable pressure and the liquid
seems to boil. The salt is partly precipitated at the
bottom of the cavity and mixes with the soil to form a
blackish mud. The latter is washed out with hot
water to extract the salt which is then crystallized
from the solution. The product which is thus ob-
tained is of a salty gray color. Its taste is more alka-
line than that of European salt.

The density of population in the Philippines is 67
per square mile. In continental United States it is 26
per square mile. The inhabitants are usually found on
or near the coast, except in the island of Luzon, where
about half the people live in the two rich valleys in the
interior. Only one-seventh of the civilized population
live inland, but the wild peoples are confined almost
entirely to the interior. In the archipelago there are
13,400 barrios or villages, with an average population
of 500 inhabitants. The average size of the barrio
varies widely in different provinces. A number of
adjacent barrios form a pueblo or municipal unit, and
thus there is practically no rural population. Three-
fifths of the population live in villages of less than
1,000 inhabitants and 4 ‘per cent in towns of over 5,000.
There are four towns with a population exceeding
10,000 each, and thirty-five with a population exceeding
5,000, Manila is the only incorporated city in the
islands, and its inhabitants number 219,928,
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HARNESSING THE VICTORIA FALLS FOR ELECTRICAL
POWER.

BY THE ENGL1SH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.,

The continent of Africa has been the scene of many
colossal engineering achievements, even from the Egyp-
tian era. Within recent years many notable works
have been completed in that vast country, notably the
Nile irrigation works. Now, however, another am-
bitious scheme is to be carried out—the harnessing
of the Victoria Falls on .the Zambesi. River, which
when completed will constitute one of the greatest
engineering monuments of the day.

The Victoria Falls have been described as the eighth
wonder of the world, and certainly the cognomen is
not misapplied. As is well known, Livingstone was
the first white man to see them in 1854,
and he narrates the impression they cre-
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-plunges over the ledge may be gathered from the fact
that the columns of vapor can be seen, even when the
river is at low water, for a distance of five or six
miles. In full flood the spray is hurled to-such a height
that it is visible ten miles away, and the sound of the
falling water can be heard from a similar distance.

The idea of harnessing the Victoria Falls for the
development of power was first mooted by Prof. George

Forbes, the well-known electrical engineer who was
largely responsible for the project of harnessing the
Niagara Falls, but the first practical steps in that direc-
tion were taken simultaneously and independently
by the Africa Trust, Ltd.,, of London, and Mr. H. B.
Marshall, of Johannesburg. Uponh the suggestion of

the late Mr. Cecil Rhodes, who at once grasped the
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it is computed there is 7,000,000 horse-power running
to waste, while at the Victoria Falls, it is estimated
that when the Zambesi River is in flood, discharging
double the volume of water of that at Niagara over the
gorge, there is about 35,000,000 horse-power running to
waste.

During the dry season this is much reduced; but,
even in the driest years, the volume passing over the
lip is very large, so that several million horse-power
will always be available.

The. initial survey of the falls for the purposes of
the power scheme is now in progress, and this part
of the work alone will cost some $50,000. Details of

‘the installation are now only in preparation and will

take several months to complete. The broad principle,
however, is to place the power house on
a benching in the second zigzag below

ated upon his mind. Long before he
reached the falls, the traveler had heard
them described in awe by the unsophisti-
cated natives as “Mosi oa Tunya” (the
smoke that sounds). That was all the in-
formation he could obtain respecting
them, and he experienced considerable
difficulty himself in adequately describing
them, so impressed was he by their colos-
sal magnificence, for they constitute one
of the most remarkable phenomena of Na-
ture yet discovered. ‘“The entire falls,”
wrote Livingstone, ‘“are simply a crack
made in a hard basaltic rock from the
right to the left bank of the Zambesi.”

It is difficult either to describe the pe-
culiar construction of the Victoria Falls
or to convey a comprehensive idea of
their stupendous proportions, but some
estimate can be gleaned from a compari-
son with the Niagara Falls. The latter
measure about three-quarters of a mile
in width, with a height vdrying from 158
feet to 167 feet. .In the case of the Vic-
toria Falls, however, the total width of
the fall is about a mile, while the height
of the falling water varies from 400 to
420 feet.

The course of the Zambesi River in
the proximity of the falls is roughly

the cascade of the Zambesi and to draw
the water by steel tubes from the falls.
Any amount of power required can be
obtained, and an available head of at
least 250 feet could be utilized. Each pipe
or tube will be 8 feet in diameter, and
will drive a turbine and generator neces-
sary for 5,000 horse-power, and it will
probably be found desirable to lay down
the plant in units of this magnitude.
The ultimate size of the power house will
be determined by the demand for electri-
city in the neighborhood. The question
of voltage will depend to a very large ex-
tent upon climatic conditions, and also
upon the output and the distance to
which power would have to be trans-
mitted. At high voltages the air ceases
to be a good insulator, and when mois-
ture is present sparking into the atmo-
sphere takes place, and a large amount
of electricity passes through the air from
one wire to another. Special transform-
ers and insulators will be designed for
much higher voltages than are now
adopted. At present the limit is that at
which an wuncovered copper conductor
will retain the current.

It is estimated that the first outlay will
represent some $2,500,000. This will only

from north to south. About half a mile
above the falls the river is 115 miles wide,
but it gradually narrows as it approaches
the falls, until it is only 1,936 yards in
width. At this point there is a yawning
chasm, or cafion, into which the river ap-
pears to fall to an interminable depth. The
fall is nothing more or less than a huge fis-
sure in the level of the river, caused by vol-
canic agency. This abyss is about 225 feet
across. The rock is of a basaltic nature of
a dark-brown color. The Zambesi for the
whole mile of its breadth thunders down
into this narrow gorge, which extends at
right angles to the river’s course, from
shore to shore. The opposite wall of the
fissure is as precipitous and as high as that
ledge over which the water plunges. In this
abyss' the water boils and seethes like a
gigantic cauldron. It has only one exit, and
that is a narrow cleft in the opposite wall,
about the center. This opening is only 300
feet in width, and through this contracted
doorway the water, after pouring over a ledge
a mile wide, is compressed.

The course of the river after it has
plunged over the falls is no less extraordi-
nary than the falls itself, for it flows through
a narrow gorge only 150 feet in width for a
distance of 45 miles. The Niagara gorge ex-
tends for only six miles.

The river level in this gorge is 400 feet
below the level of the land through which
it runs, and the walls of this ravine are
precipitous, as may be seen from our illus-
trations. It is impossible to reach the river
from the tableland above owing to the per-
pendicular nature of the cliffs, except at four
places, which are called ‘“doors” by the na-
tives. What the depth of the river water in this gorge
is has never yet been ascertained, but it must be con-
siderable, for the river flows comparatively smoothly,
ouly eddying round the projecting rocks.

A curious feature of this river bed is that it does
not follow a comparatively straight course, but zig-
zags in a remarkable manner. For instance, it flows in
a straight direction for. a few. miles, then turns
abruptly and flows in a diametrically opposite direction
for another few miles, turns again, and so on through-
out the 45 miles of its course through the gorge. This
channel has only been explored by one white man,
Mr. F. W. Sykes, the district commissioner for the falls
area, who has secured a splendid selection of photos,
many of which we are enabled to reproduce herewith.

Some estimation of the force of the water as it

Three Aundred Miles Radius of Electrical Power Transmission of the

Victoria Falls Power Station.

The Zambesi Railroad Bridge As It Will Appear When Completed.
- HARNESSING THE VICTORIA FALLS FOR ELECTRIC POWER.

possibilities of the scheme and gave it his warmest
approval and support, the two propositions were amal-
gamated, and took form as the African Concessions
Syndicate, Ltd., which syndicate under certain terms
and conditions holds the sole concession for developing
electrical power at the falls for a period of seventy-
five years. Sir Charles Metcalfe and Sir Douglass Fox,
who are consulting engineers to the Rhodesia Railways,
visited the falls to investigate the possibilities of erect-
ing an electric power installation.

Since then they have been visiting this country and
inspecting the installations at Niagara and Oakland,
California, preliminary to a minute survey of the Vic-
toria Falls and the planning of a gigantic power plant.

The power which it is possible to obtain from these
falls is enormous. In the case of the Niagara Falls,

suffice to erect a section of the plant. It

is projected to distribute the power over

a radius of 300 miles from the power sta-

tion. In this area is situated the town-
ship of Buluwayo, the street railroads -and
lighting of which it is projected to operate
by this electrical power.

The realization of this scheme will exer-
cise a far-reaching influence upon the com-
mercial, industrial, and mining develop-
ments of the country. In this region are
located the extensive Wankie coal fields,
wherein coal seams. as much as 37 feet
thick and near the surface are to be found.
These and the numerous gold, copper and
other mineral fields, will be worked by
electricity very cheaply and profitably,
as the charge for the power generated
by the falls will be very low. What
is far more important is that several reefs
containing only a small percentage of
mineral ore, which cannot be rendered
by the existing. methods financially re-
munerative, will by this agency be operated
at a profit. It is also anticipated that the
railroads will be driven by the same power,
especially the local lines, as it will be found
much cheaper to maintain electrically-pro-
pelled trains than steam locomotives and
carriages. The possibilities, therefore, of
electrical power generated by the Victoria
Falls are innumerable.

A New Automatic Machine Rifle.

Some highly interesting trials have been
carried out before several officers of the
British army with the new Rexer machine
rifle. A great future may await this weapon
if it practicelly solves the great difficulty
heretofore experienced in the use of machine guns
firing small arm ammunition, i. e, the necessity of
some description of w.Jeeled transport. In gel’ﬂral ap-
pearance the Rexer automatic machine gun resembles
the ordinary rifle except that it has a perforated cas-
ing surrounding the barrel. It weighs only 17%
pounds and is carried and used by one man. When in
action, unless at exceedingly close ranges, it is im-
possible to distinguish between a Rexer gunner and
an infantry soldier using the ordinary infantry weapon.

The numerous advantages of this weapon comprise
lightness and portability, rapidity of fire, ease and
quickness .with which it can be brought into action
and the small target which it affords to the enemy.
The gun can be instantaneously adapted for either de-
liberate or automatic firing. The maximum speed of
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firing is about fifteen
rounds per second, and
the changing of the
clips, each of which
holds twentyfive
rounds, occupies only
about the same space
of time. The gun con-
sists of a barrel and
inclosed casing contain-
ing the mechanism and
a stock. The barrel is
surrounded by an outer
tube, in which it travels
backward and forward,
being driven back by
the recoil, and forced
forward into the firing
position again by the
action of a spring.
During the recoil and
the return, the ejection
of the spent cartridge
and the insertion of the
new in the chamber is
effected automatically
by the mechanism.
Toward the muzzle end
of the outer casing of
the barrel are two light
legs, forming a sup-
port, on which the gun
can be readily trained
in any direction. A
very important and
valuable feature of the weapon is the dispensing of a
water jacket for the cooling: of. the barrel. Notwith-
standing the rapidity or duration of firing, the barrel
keeps quite cool. In operation, the soldier lies on
the ground in the ordinary firing podition.
port, the gun and 250 rounds of ammunition are easily
carried by one man; or it can be carried on horse-

A View of the Falls at Low Water.

In trans- _

Part of the Central Fall.

back in a bucket, in the same manner as a carbine, to-
gether with 500 rounds, which are placed in handy
magazines strapped to the saddle.

The arm has been adopted with conspicuous success
in the Danish army, and experienced soldiers can
maintain a fire of 300 rounds a minute. According to
official tests, its accuracy is also a prominent char-

The Gorge Below the Falls, Showing the Tortuous Form-
ation of the Channel After the Stream has Leaped the Falls.

acteristic, the percent-
age of hits being ap-
proximate to that of
ordinary rifle fire at
ranges varying from
300 to 500 meters.
——
The first passenger
car ever constructed
for a street railway
was used in New York
city in the third decade
of the last century.
This car was drawn by
horses over strap rails
laid on stone ties. Im-
provements introduced
[ during the next forty
‘ years were principally
in details, but the in-«
troduction of the cable
system in 1873 was a
decided advance in mo-
tive power. At the
present time, however,
the use of the cable
car is confined almost
exclusively to Chicago,
San  Francisco, and
Kansas City, while the
trolley, which was not
used to any great ex-
tent prior to 1885, has
practically superseded
all other systems. In
several instances even the steam railways have intro-
duced electric motive power. In view of the movement
to abolish overhead wires in the large cities, the suc-
cess of the open conduit system, which has been intro-
duced in the more populous parts of New York and
Washington, is worthy of note. In 1902 the number of
miles operated by this system in these cities was 264.

The Eastern End of the Falls at Low Water,

The Gorge Below the Falls, Showing the Narrow Passage into Which the
Stream is Compressed after Passing the Falls.

HARNESSING THE VICTORIA FALLS FOR ELECTRIC POWER.

The Leaping Waters, or Western Cataract.



346

POMPEIIAN SILVER WARE.,

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

The Naples Museum contains a number of very
handsome silver pieces which come from Pompeii and
Herculaneum. Some of the most remarkable of these
are illustrated here. Conspicuous among them is a
large vessel of bucket form with a ‘movable handle.
It is decorated with a relief design representing the
interior of the Baths, with four female figures in differ-
ent attitudes. On either side is an incense burner,
consisting of a richly-ornamented silver vessel, of cup
form, supported upon a four-fecoted bronze support.
The latter is, however, of modern workmanship and
is intended to replace the ancient tripod, which is
missing. These two pieces are practically alike. The
cups show a high order of design, and are ornamented
with festoons and foliage, set with small garnets.
Among the most remarkable specimens of silver found
at Pompeii are four -vases of two-handled calice form
which are shown here. They were known as scyphe.
These cups are decorated with bas-reliefs representing
centaurs and bacchic symbols. A double bottom or
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three specimens below are cups of different forms or-
namented with leaf designs.

A New Bone-Treating Process,

Various patents have recently been issued to Joseph
R. Hunter, for processes for the treatment of bone and
methods for utilizing the products of these pro-
cesses.

Patent No. 781,883 covers a process of treating bone.
In this process the bone is freed from mineral matters,
particularly phosphate of calcium. Preferably, fatty
matter and moisture are also removed.- This may be
done preliminarily or at the same time as the removal
of the mineral matter. The bone is washed and cut
up for convenience in handling, and to make all parts
easily accessible to the treatment. It is then placed
in a vessel containing an acid in solution, which will

combine with the calcium to form compounds soluble .

in water.

The percentage of acid to be used is preferably
relatively small, but varies slightly according to the
acid, the character of the bone, whether fresh or dead,
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rubber is combined with finely-divided bone or “os-
sein” in the form of fibers, produced by the process
above described.

Patent No. 781,884 covers a product from ossein.
The bone is treated as described in the Letters Patent
No. 781,883. The ,0ssein has a tendency to shrink or
collapse transversely of the length of the cells. The
ossein is compressed while in this condition—that is,
before the walls of the cells have returned to their
condition of rigidity—to collapse the cells, elongating
at least one axis thereof, and the cellular structure
“sets” in the compressed position. The ossein is most
advantageously compressed for various purposes into
sheets or blocks.

Patent No. 781,880 covers a product from bone. The
bone is treateq as described above. The fibers after
leaving the refining engine are pliable and soft and
have a ragged body caused by the projection of small
filaments or particles therefrom as in the case of wool.
This product may be felted or woven to advantage.
This material is a non-conductor of heat and of elec-
tricity, is impervious to moisture and substantially

lining is provided in the interior of
the cup, in order to prevent the sedi-
ment of the liquid from depositing in
the cavities of the reliefs. Under the
base of one of the vases is engraved
the name sosiN1I LApil. These speci-
mens measure 5 inches high and some-
what less in diameter.

Between the two above-mentioned
vases on the top row will be observed
a fine specimen in the shape of a mor-
tar, decorated with a well-executed re-
lief design representing the Apotheosis
of Homer. Here we have the great
poet, with the head partly veiled,
clothed in the wvestis talaris, and seated
upon an eagle which is bearing him to
the celestial regions. On one side
(which is visible here) we see a war-
rior with his head resting upon the
right hand and holding a sword and
a steering oar, representing the Odys-
sey. The pendant on the. other side
represents the Iliad by a similar fig-

fireproof.

Patent No. 781,882 covers a compress-
ed product from bone. This is similar
to the patent No. 781,880, just mention-
ed, the difference being that the fibers
are compressed into blocks or sheets
without the use of an agglutinant.

-

The 5,000-Kilowatt Steam Turbines
for the St. Denis Power Plant,

In a power plant in course of con-
struction at St. Denis, four steam tur-
bines of 5,000 kilowatts each are be-
ing installed by Messrs. Brown, Boveri
& Co. Each turkine, which can give
up to 6,000 kilowatts, turns at 750 R. P.
M. antl is worked at the inlet valve
under an excess pressure of 12 atmo-
spheres and 360 deg. C. maximum su-
perheat. In the condenser the vacuum
should not fall below 90 per cent. Pro-
vided the turbine works under these
conditions, the consumption of steam
is not to exceed 6.8 kilogrammes per

ure armed with the sword and
lance.

kilowatt-hour. This figure has, how-

ever, been chosen rather high, and it

Another specimen in the form of a
mortar, lying just below the former,

is thought quite certain that tests on
delivery will give far better results.

Plaques and Vessels.

Bucket and Incense Burners.

ANTIQUE SILVER WARE FROM POMPEII AND HERCULANEUM.

is ornamented with a relief representing a combat be-
tween Theseus and an Amazon. In the upper row is
a shallow cup with a well-executed design representing
Minerva mounted upon a chariot drawn by two horses.
The owl], which is consecrated to the goddess, is sit-
ting in front of the chariot upon a wand or lance.
The remaining figure in this group is a censer or per-
fume-burner, which carries a perforated cover and a
chain for swinging it. The interior is entirely pre-
served from oxidation.

The circular plate which is observed in the middle
of the second engraving is used to form the back of a
mirror. The design represents a female figure seated,
with the head thrown back. She is sustained by a
second draped person in the rear. Another female
figure and a Cupid are placed in front of the group.
The composition is said to represent the death of Cleo-
patra. Two intertwined serpents form the handle of
the mirror. On either side of this specimen are two
plaques in high relief representing Apollo and Artemis.
The figure of Apollo is especially well preserved. The

" hydrochloric acid is in the vicinity of blood-heat.

and the temperature at which the process is carried
out. The most suitable temperature in the case of
The
fiber remaining from the acid treatment, ordinarily
termed “ossein,” is then washed thoroughly and the
acid removed by churning or working in the water or
in a solution of sal-soda. Any objectionable color of
the fiber may be removed by bleaching with peroxid
of hydrogen. The ossein is preferably kept wet until
the process is complete, but may be moistened if it
dry too much. From the soda-washing or from the
bleaching process the bone is put into a beating-engine
and thoroughly beaten. This breaks the fiber up some-
what, but the division is preferably completed in a
refining or Jordan engine to the fineness required for
the desired purpose.

Patent No. 781,881 covers a filler for rubber, the
object of which is to reduce the weight of the product,
the filler at the same time being non-inflammable, a
non-conductor of electricity and heat, impervious to
moisture, and little affected by ordinary acids. The

Eacn turbine has been fitted with a surface con-
denser, the air and circulation pumps of which are
operateq by a direct-current motor, and is direct-coupled
with a 5,000-kilowatt generator, supplying alternating
current at 10,500 volts with 25 cycles. Each such set
is provided with a steam-operated oil pump, supplying
oil to the,various parts of the set.

The four turbo-alternators are excited by a 300-kilo-
watt direct-current turbo-dynamo rotating at 2,700 R.
P. M., which is likewise fitted with a surface condenser.
The tension is 200 volts. In addition there are two
motor generators of 375 kilowatts each to be installed,
to supply part of the excitation current.

There is further provided a battery of Tudor accu-
mulaters of 1,300 ampere-hours, to operate the steam-
boiler feeding pumps and to supply the exciting current
in case the plant, after having been out of service, is
to be operated again.

For motor-car power transmission, a roller chain
greased with suet gives 94 per cent efficiency.
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NOVEL METHOD OF LOGGING SMALL TRACTS.
BY JAMES G. M'CURDY.

Along the shores of Puget Sound and contiguous
waters are numerous small tracts of timber. Many
of these tracts lie in favorable localities, and are cov-
ered with a heavy growth of fir or cedar. But being
scattered they cannot be worked in conjunction, and
taken singly are not of sufficient area to warrant the
installing of a logging outfit of the usual type.

Opening a logging camp is costly, and much of the
preliminary work is dead expense; while the method
of procedure
with its attend-
ant outlay is
almost identi-
cal, whether
the claim so
opened is ex-
tensive or re-
stricted in ex-
tent.

Recently
F. J. Bailey,
apractical
wharf - builder
and logger,
conceived the
idea of logging
small tracts of
timber lying
adjacent to
tidewater, by
means of a
powerful en-
gine placed
upon a SCOW.
So economical
and practical
did the method
prove that oth-
ers have {fol-
lowed his ex-
ample, and the
unique plan
seems destined
to become ex-
tensively used
as soon as its
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in clearing a place for buildings, erecting the quarters,
making landings, putting in skid-roads, and setting up
the engine. By using the scow, much of this time and
expense is done away with. Three or four piles driven
close inshore for the scow to lie against constitutes a
landing, and no additional quarters for the crew need
be constructed. The only road built is a rough trail,
with brush and logs swamped out. No skid-oil is used,

which in itself is no small saving, as the oil bill of a
camp with a two-mile haul amounts to fully $1,000
per annum. After the trees have been felled and
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merits are
more widely
known. At va-
rious points in the Puget Sound region loggers are
vsing these floating outfits, and many timber claims
heretofore considered comparatively valueless are now
in demand.

In adopting this method, the first step is the con-
struction of a staunch, roomy scow, some 20 feet in
width by 60 feet in length. A house is built over the
greater portion of the scow, and this furnishes quar-
ters for the working crew, and protects the engine,
drums, and other logging apparatus. The forward end
of the scow is built like a pile-driver, with a super-

Logging Scow Hauling Logs from the Woods.

sawn into desired lengths, a short wire rope called
the “choker” is fastened about the end of a log, and
to this is hooked a 7-inch wire rope, known as the
“main line.” A long cord running from the engine
whistle back into the timber affords speedy communi-
cation between the scow and shore.

At a given signal the engineer starts the machinery,
and the main line is reeled in by a revolving drum,
drawing the log down the trail and out of the woods
at a lively rate. '

Where a logging engine is set up on shore, the logs

T T s

Pulling the Logs trom the Beach.

structure more or less lofty, fitted with a sliding ham-
mer. Beneath the deck, in the body of the scow, are
several tanks, which are large enough to contain a
supply of water sufficient for two weeks’ running.
The advantages of the floating outfit can be readily
understood. To begin with, the trouble and expense
of transportation are reduced to a minimum, as the
scow can be readily taken in tow by. a small
tugboat, or can even be warped along the shore
with anchors and cables, for considerable dis-
tances. Weeks are spent by the usual logging outfits

The Logging Scow.
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known as the “haulback,” is used. The haulback .is
connected with the shore end of the main line, and is
rove through a block securely fastened to a tree, at
the far end of the trail. Thence it returns to the
scow, being held out of the way by little blocks fast-
ened to trees, and is reeled upon an auxiliary drum,
the whole forming a continuous circuit. As one line
is drawn in the other is reeled out, and wice versa, by
the action of the two drums.

The engine is powerful enough to pull the largest
logs that are to be met with, and can easily draw two
or three me-
dium - sized
logs linked one
behind the
other. Where
the logs lie at
a distance on
either side of
the central
trail, by the
use of short
ropes and
blocks skillful-
ly placed at
various points,
they can be
hauled into
any position
desired. It is
extremely in-
teresting to
watch the
huge, unwieldy
logs being
drawn here
and there, and
handled with
ease by a mo-
tive power lo-
cated at a dis-
tance of half
a mile or more
from the scen2
of operatious.

‘With one en-
gine logs can
be drawn a
distance of
about three
quarters of a
mile, and those operating with scows do not as a rule
attempt to log beyond this distance. But by using
one or more auxiliary engines in the woods, the sphere
of operations could be extended indefinitely. )

A strip about 900 feet in width can be logged with-
out moving the scow. When such a strip has been
cleared, the scow is warped along the beach to a new
anchorage, another section of timber is opened, and
sc on until the claim has been gone over thoroughly.
Then the logs are made into booms and sent to the

F

“mills, when the outfit can be towed to new fields.
il
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NOVEL METHOD OF LOGGING SMALL TRACTS.

have to be dumped upon the beach in a confused pile,
and in consequence the landing soon becomes con-
gested. Sometimes it takes days of hard labor to clear
the landing and get the logs afloat. With the logging
scow, the logs can be drawn from the woods into deep
water, without additional handling, and be pike-poled
into an inclosure constructed of boom-sticks, where
they can be held secure against the action of wind and
tide.

To return the end of the main-line to the woods,
after a log has been hauled out, a smaller wire rope,

Hauling the Logs into the Central Trail.

While the first cost of such an outfit as has been
described is more than a small outfit of the usual type,
the difference can be more than made up the first year,
under ordinary circumstances, from the savings on oil,
landings, and roads. As previously stated, the plan
is primarily for short hauls, and would not present so
many advantages where a long haul is necessary to
get the'timber into the water,

The accompanying photographs of the outfit owned
by F. J. Bailey represent a special type of pile-driver
and logging scow combined, the lofty “jins” being par-
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ticularly prominent. During dull seasons in logging,
this form of scow can be used in general wharf con-
~struction and repair work without any alterations
whatever, which makes it an especially advantageous
type. Two of the views show the scow salvaging logs,
a work in which it is fre-
quently engaged. Towing logs

Scientific American

a 4 x 5 kodak, the latter being fitted into the stock
so that the shutter and opening will -be on a line with
the sight. The shutter is connected with the trigger

by a line, or wire, and to all intents and purposes the
affair is a gun and used as such from the shoulder.
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sults, the tarpon being seen in every phase of leaping.
With this appliance the flying fishes and tuna could

"be taken with comparative ease, while for birds on

the wing the appliance would appear to have many
advantages. The attempts to secure animals in ac-
tion, especially the difficult
feat of taking fishes, have re-

in northwestern waters is pre-
carious work, and during the
year many tugs, while en route
to the mills, are caught in sud-
den storms and lose their tows,
which eventually find lodg-
ment on some exposed shore.

Saving these logs is a diffi-
cult task. They soon become
imbedded in the sand, and hard
as it is to get them afloat, it
is still harder to prevent their
being carried away by the swift
current or washed upon the
beach again, before they have
been re-boomed. The logging-
scow method has been the most
successful thus far tried for
salvaging logs lost in transit,
as it possesses sufficient power
to draw the logs from the
beach, and facilities for secur-
ing them when afloat.

L o

sulted in a variety of pictures
not inappropriately called
“false photography,” in that no
deception is intended, an ex-
planation being given. This
is illustrated in the accomp-
anying photograph of a tuna.
The picture is as perfect as
though the fish had been
caught in the beautiful leap
which has made the tuna fam-
ous; but the picture is merely
the clever manipulation of the
photographer, and when ex-
plained and wunderstood by
the reader becomes a rational
and legitimate method of
illustrating. In this instance
the photographer took a large
plate view of a section near
Avalon Bay, noted as a scene
of the tuna’s leaps. Then a
fish was posed and photograph-
ed, this being cut out of the

PHOTOGRAPHING LEAPING
FISHES.
BY CHARLES F. HOLDER.

A number of years ago I be-
gan to experiment with the
camera to obtain photographs of leaping fishes, but
always with indifferent success. The most difficult
zame appeared to be the large California flying fish,
Ezxocetus californiensis, which from the middle of May
is a feature of the Santa Catalina channel, appearing
in large schools and remaining all summer to deposit
spawn in the bays of the islands. I made my first at-
tempt from the bow of a steamer. I secured a posi-
tion at the porthole in the bow, and while it was im-
possible to aim the kodak with any certainty I snap-
ped it at a number of fishes, hoping accidentally to
take them; but the plates invariably developed blank;
the flying fish had passed out of the field before I
pressed the button.

Later I made the attempt from a small launch, with
more or less amusing results. I sat on an elevated
deck, so that I could command the field, and held a
large kodak ready for the fray. The first flying fish
came directly toward the boat, passing within a short
distance of me—in fact, so near that I moved to avoid
it. Another flier struck the boat; and on another oc-
casion a fish almost unbalanced me, striking my neck;
but this was at dusk. In none of these attempts was
I successful, for it requires some skill to face a heavy
flying fish, coming like a shot, with
a ¢amera and to dodge it at the right

An Example of False Photography, Showing the Leaping of the Tuna.

Two pictures were used to produce this. The picture of the fish was pasted on the fishing scene and the whole re-photographed.

The pictures were taken in the angler’s boat, or from
a second boat, the fisherman shouting a warning at
the strike, whereupon the man with the gun camera

The Photographic Gun,

rose, held it in the position of ready, and as the
tarpon cleared the water in its initial leap raised it
to the shoulder, aimed, and pulled the trigger or shut-
ter. Dr. Howe’s films show how excellent are the re-

photograph and pasted upon
the proper background by an
expert who had observed hun-
dreds of leaping tunas; then
the result was photo-engraved,
giving a picture of a leaping fish which would be
considered from nature by two-thirds of those who
saw it. The picture, so far as position, height, etec.,
is concerned, may be said to be as natural as life, and
indeed, was not modeled from memory, but from a
real photograph of a tuna taken a long distance away,
yet showing the exact position.

The gun camera will provide a valuable field for
sportsmen and naturalists. The leap of the salmon, that
of the mullet, the stupendous jumps of the whip ray,
which I have observed clear remarkable distances in
the Aransas region of Texas, the erratic jumping of
the ten-pounder, will afford interesting subjects. The
camera has entered many fields, but there are scores
of forms which have yet to be taken in action. The
many soaring animals, as the so-called flying lizard or
draco, could be easily caught with this gun, as well as
the flying squirrel in its downward rush. The bat
has never been shown upon the wing, and at twilight
could possibly be caught; indeed, this interesting play-
thing opens a new field.

P —

Trials of Submersible and Submarine Boats,
The French Admiralty have recently carried out, at
the harbor of Cherbourg, a series of
interesting experiments to test the

time. I had equally unsatisfactory
results in attempting to photograph
the tuna.

In my attempts to photograph the
tarpon I was also unsuccessful. I
forced the fish to leap so close to the
boat that they appeared to be coming
aboard; but the sight was always so
wonderful, that though I held the
kodak between my knees and had
formulated an elaborate plan to pass
my rod to the boatman on the jump
and use the kodak, it was always a
failure. When the splendid fish rose
into the air I forgot th2 camera until
too late. These more or less humor-
ous adventures have probably befallen
others who, not being expert photog-
raphers, will welcome a device which

comparative value of submersible
and submarine boats. The results
of these trials have incontestably

demonstrated the superiority of the
former type of craft. The direct
objects of these relative trials have
been the investigation of the question
of navigation on the surface and the
habitability of the vessels. The time
occupied by the submersible vessel
“Aigrette” for the passage from sur-
face to submarine navigation thor-
oughly satisfied the commission, but
the submarine “Z” was found to be
much inferior. The “Aigrette” is an
excellent vessel; the “Z” is badly de-
gigned.,

There is a kind of coffin-box fixed
on the prow containing the four tor-

experiment-has demonstrated, renders
it an easy matter to photograph fishes
of all kinds or indeed any animal in
the air. It is literally a gun camera,
devised by an ardent tarpon angler,
Dr. W. H. Howe, of the city of Mex-
ico. Dr. Howe spends a part of each
winter at Tampico, where the tarpon
appears to winter, and as the fishes
are high jumpers and were in smooth
water near shore he began to experi-
ment along various lines, resulting in
a gun camera which solved the ques-
tion. The splendid tarpon, the “silver
king,” was caught in the very act and
shown in various positions in the air,
making a valuable addition to the
angler’s store and explaining many
hitherto little understood features of
tarpon leaping. The appliance of Dr.
Howe is made up of a gun stock and

pedo tubes which, with the mechan-
ism, make a weight of at least two
tons and so burden the vessel that it
dips into and plows the wave, thus
losing speed. The commission has
therefore decided to abandon type “Z,”
while the work on three units, the
‘“Emeraude,” “Rubis,” and ‘“Topaze,”
already begun at Cherbourg, will now
probably be stopped. This decision,
however, does not imply that the sub-
marine boat is to be abandoned in
favor of the submersible, since the
commission is convinced that the sub-
marine ought to be exclusively used
for defensive, and the submersible for
offensive tactics. It is proposed to in-

A Leaping Tarpon Caught by the Gun Camera.

PHOTOGRAPHING LEAPING FISHES.

crease the tonnage of the submersibles
to approximately 400 tons, and to de-
crease that of the submarines to 100
tons.



APRIL 29, 1905.

RECENTLY PATENTED INVENTIONS.
Electrical Devices,

ELECTRICAL STOP-MOTION.—G. B. CocCk-
ER, Frankford, Pa. The invention pertains to
cordage machinery ; and its object is the provi-
sicn of an electrical stop-motion for twisters,
warpers, winders, spoolers, and similar cord-
age machines, the stop-motion being arranged
to stop the machine,” as soon as one of the
yarns or threads breaks, without the use of
drop-wires or the like—such, for instance, as
are shown snd described in a patent, No. 512,-
013.

Of Interest to Farmers.

FRUIT-PICKER.—F. FISHER, JRr., Oconto,
Wis. Mr. Fisher’s object is the provision of
an improved fruit-picker, easily manipulated
by the operator standing on the ground, and
arranged to permit of picking the fruit and
delivering it to a pocket within convenient
reach of the operator without danger of bruis-
ing or otherwise injuring the fruit or tree. As
soon as the fruit reaches the pocket and has
come to a rest therein it can be readily re-
moved by the operator and placed in a basket
or other suitable receptacle standing on the
ground or carried by the operator. Means are
provided for shortening the picking device when
desired.

Of General Interest.

DETONATING FIRE-ALARM.—M. A. LiIB-
BEY, South Berwick, Me. The principal object
of the invention is to provide an alarm device
operating by detonation to give notice of the
occurrence of fire in an apartment, room, or
other place, and also to provide a device of
this character which is exceedingly simple,
and inexpensive to manufacture. On the melt-
ing of a binder or solder a striking member of
the ‘device is released, whereupon said mem-
ber of its own resiliency ‘or tension is carried
into forcible contact with the fulminate in the
holder, thereby exploding the fulminate. The
device may be readily secured to any part of a
ceiling or wall of a room or apartment or
to any object or support within the room.

LATCHING DEVICE FOR SAFETY EXIT-
DOORS.—G. E. REDDEN, New York, N. Y. This
device is of peculiar value in theaters and
other auditoriums in which it may be neces-
sary—as, for instance, in case of fire or of
a panic—for people to readily escape from
the building. The first person to run against
this improved door or even to touch it gently
with the finger causes it to open. In case of a
blind rush of people or of the movements of
a single individual the door swings open.

UMBRELLA.—G. TURNER, Tacoma, Wash.
According to this invention the umbrella is so
constructed that upon removing a member from
the umbrella-stick the umbrella will be ren-
dered useless to any one excepting the right-
ful owner, who has a means for restoring the
article to its useful condition.

Heating and Lighting,
WATER-HEATER WITH GARBAGE-BURN-
ER.—M. E. HERrBERT, Chicago, Ill. Mr. Her-
bert’s invention is in the nature of a form of
furnace designed more particularly for a water-

heater, and so constructed as to permit of
economical disposition and utilization of
garbage in connection with other fuel. By

combination and arrangement of parts either
garbage or soft coal may be burned on this
supplementary grate with a complete combus-
tion and without production of bad odors, se-
curing at the same time an economical and
efficient water-heater.

Machines and Mechanical Devices.

SAFETY DEVICE FOR ELEVATORS.—
F. B. AUSTIN, Tombstone, Arizona. The aim
of this improvement is the provision of a safe-
ty device for elevators, more especially de-
signed for use on mining-shafts, to prevent the
cage from being drawn up too far on over-
winding the hoisting-cable on the winding-up
drum, to prevent the hoisting-table from break-
ing, and the cage and its occupants from drop-
ping. down the mine-shaft.

TALKING-MACHINE.—J. E. BeEATTY, Hunt-
ingdon, Pa. This improvement is in the nature
of an attachment for use on talking-machines,
especially relating to the employment of a
violin as a sound-box or reproducer by turning
such instrument upside down and employing
a special form of bridge carrying the needle
or stylus which operates in the record.

Pertaining to Vehicles,

YIELDING SPRING-WHEEL.—L. MAR-
cHAND, 28 Rue du Fresnoy, Roubaix, depart-
ment du Nord, France. Mr. Marchand’s inven-
tion pertains to a wheel having yielding curved
spokes. In this wheel each of the yielding
spokes is joined at one of its ends on the hub,
while its opposite end is movable and guided
with respect to the tire in a radial direction.
This arrangement prevents the spoke from
giving way alternately in two-contrary direc-
tions, which often causes the breaking up of
the wheels having jyielding spokes as con-
structed heretofore.

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 inveption, and date of this paper.
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of this book a remarkable aggregation of information.

MECHANICAL MOVEMENTS

Powers, Devices, and Appliances
By GARDNER D. HISCOX, M.E.

Large Svo. 402 Pages. 1,649 Illustrations,
" with Descriptive Text. Price $3.00.

MMECHANICAL
APPLIANCES

Mechanical Movements and Novelties
of Construction
By GARDNER D. HISCOX, M.E.

Being a Supplementary Volume to the
Author’s Work entitled MECHANICATL
MOVEMENTS, POWERS AND DEVICES.

Contains 1,000 Special Made Engravings.
400 pages. Cloth Bound.

Price $3.00.

The above two volumes sold together for
$5.00 postpaid.

A Complete Electrical Library.
By Profr. T. O’CONOR SLOANE.

Aninexpensivelibrary
of the best books omn
Electricity. Put up in a-
neat folding box, as
shown in cut. For the
student. the amateur, the
workshop, the electrical
engineer, schools and
colleges. Comprising five
books. as follows:

Arithmetic of Electricity
138 pages, 1.00

Electric Toy Making, 140
pages, . $1.00

How to Become a Suc-
cessful Electrician, 189
pages, . L. . $100

Standard Electrical Dic- =
tionary, 682 pages, $3.00 -

Electricity Simplified, 158  Five volumes, 1,300 page~
pages, . . . . $1.00 and over 450 illustrations.
A valuable and indispensable addition to every library.
Our Great Special Offer.—We will send prepaid

the above five volumes, handsomely bound in blue cloth

with silver lettering, and inclosed in a neat folding box,
as shown in the illustration, at the Special Reduced

Price of 85.00 for the complete set. The regular

price of the five volumes is $7.00.
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- JUST PUBLISHED
American Estates
and Gardens

By BARR FERREE

4to, x 133 inches. Illuminated Cover and
295 I]llustra.}témus. 540 Pltllgeg‘ Price $10.00

UF= Special circular of contents of these volwmes sent free
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Business and Personal {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 6761.—For manufacturers or parties
selling a traction gear on which a5 to 8 h. p. gasoline
engine can be mounted.

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

lnqﬁlil‘ No. 6762.—Wanted, the address of The
Daft Electric Light Co.

‘ U. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 6763.—For firms’ names installing
crude 0il gas plants.

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

Inquiry No. 6764.—Wanted, address of makers
of very strong glass known as agatine.

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

Inquiry No. 6'765.—For manufacturers of pluck-
ing machines (fowl).

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

Inquiry No. 6766.—For manufacturers of ma.
chinery for turning out spoon oars and paddles.

Commercially pure nickel tube, manufactured by The
Standard Welding Co., Cleveland, O.

Inquiry Neo. 676'7.—For manufacturers of jugs.

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

Inquiry No. 6768.—Wanted. the address of par-
ties making ‘ Opal Glass,” ‘" Nickeloid” and * Nicko-
lene,” which areused to line retrigerators.

I sell patents. To buy them on anything, or having
one to sell, write Chas. A. Scott, 7119 Mutual Life Build-
ing, Buffalo, N. Y.

Inquiry No. 6769.—Wanted, the address of the
Porter-Allen engine manufacturers.

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

Foot of East 138th Street, New York.

Inquiry No. 67'70.—Wanted, the address of the
manufacturer of ** Yankee ” safety razor.

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

Inquiry No. 67'71.—Wanted, address of manufac-
turer of endless duck aprons and ribbons.

‘We manufacture iron and steel forgings, from twenty
pounds to twenty-five tons. Crank shafts of all varie-
ties. Erie Forge Company, Erie, Pa.

Inquiry No. 6772.—Wanted, address of firms
making machin s for tying bundles of shook with
wire.

We Manufactureon Contract anything in light Hard-
ware. Write us for estimates. Edmonds-Metzel Mfg.,
Co., 143-153 South Jefferson Street, Chicago.

Inquiry No. 67'73.--For manufacturers of bear
trap water gates and water gates in general.

WANTED.—An engineer experienced in the design,
construction and use of gasoline motors for auto-
mobiles. Address J. F., Box 773, New York.

Inquiry No. 6774.—For manufacturers of porce-
lain-lined cylinders such as are used in connection
with wooden pumps ; also castings used in buckets for
same.

The SCIENTIFIC AMERICAN SUPPLEMENT is publish-
ing a practical series of illustrated articles on experi-
mental electro-chemistry by N. Monroe Hopkins.

Inquiry No. 6775.—For manufacturers of dust
protectors for the nose. .

Sheet metal, any kind, cut, formed any shape. Die-
making, wire forming, embossing, lettering, stamping,
punching. Metal Stamping Co., Niagara Falls, N Y.

helguiry No. 6'7'76.—-For manufacturers of corru-
gated or other form of ties used in tying brick veneer
to storm sheeting.

General Utilities Company, 299 Broadway, New York,
offers unusual facilities for placing inventions and de-
vices of merit before the public. Correspondence in-
vited.

Inquiry Neo. 6777.—For manufacturers of gaso-
line or internal combustion motor cars suitable for
interurban railway service.

WANTED.—Colonial silverware. Any one wishing to
sell any authentic silver made in this country during
the eighteenth century, please communicate with C. A.
M., Box 713, New York.

Inguiry No. 67'78.—For manufacturers of oil cans
4x 18 with patent air hole spout, sam: must not be
costly nor hold more than a gallon.

Manufacturers of patent articles, dies, metal stamps
ing, screw machine work, hardware specialties, machin-
ery and toois. Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

Inquiry No. 6'7'79.—For manufacturers of gins for
ginning moss and other similar fabrics.

You can rent a well equipped private laboratory by
day. week or month from Electrical Testing Labor-
atories. 548 East 80th Street, New York. Absolute
privacy. Ask for terms and facilities.

Inquiry No. 6780.—For manufacturers of ma-
chines for wiring and sealing small \vooden boxes about
18 inches square.

Space with power. heat, light and machinery, if de-
sired, in a large New England manufacturing concern,
l:aving more room than is necessary for their business.
Address Box No. 407, Providence, R. L.

Inquiry No. 6781.—For manufacturers of Bald-
win’s luminous paint.

WANTED.—Bids on plant capable of turning out 100
gross of special pencils per day. For specifications and
full particulars address Continental Manufacturing
Co., 1135 Broadway, Oakland, Cal., Suite 23.

Inquiry No. 678%2.—For parties manufacturing or
controlling patents on crude oil burners ; such as might
be used tor got, water, steam and hot air house-heating.

W ANTED.—Representative to sell our spinning, weav-
ing and batting machinery, by oldest firm in France
and Germany. Grand prize awarded Paris Exposition,
Address Steeg, 563 William Street, Buffalo.

Inquiry No. 6783.—For manufacturers of liquid
fuel burner for baking oven; also information concern-
ing the same.

W ANTED.—Superintendent for well established wagon
plant in East. Must have experience and capabilities to
handle large and modern factory. Address

Tapping & Riedeburg, Milwaukee, Wis,
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T© DEMONSTRATE the character of our instruction
- and give some idea of the immediate and prac=
tical benefits to be gained from our courses, we will

send
one of our regular lesson papers on Telephony (64 pages, size Tx9
inches), containing a full outline of the first principles of telephone work

FOR THE NAMES OF THREE FRIENDS |

whom you know to be interested in any of the courses listed below
(state course in which interested) and three two-cent stamps to pay
postage. Among the subjects covered are :

Transformation of Sound into Electrical Energy; Bat
teries; Principles; Construction and_Operation of Tele-
phone Instruments, Transmitter, R eceiver, Induction
Coil, Generator, Ringer, Diagram of Uonnec{n'/ons, Bridg-
ing and, Series T'eleph s Desk Teleph etc.

200-page Bulletin giving synopsis_of courses in Elec=
trical, Mechanical, Steam, Civil and Sanitary
Engineering, Textile Manufacture, Architece
ture, Mechanical Drawing, etc., sent free onre-
quest. Address Room 124.

AI'ERICAN SCHOOL OF CORRESPONDENCE

At Armour Institute of Technology, Chicago, IlI, |

Mention The Scientific American

COSTS 2¢c 2 WEEK
Gives more light than

6 Electric Lights or
10 Kerosene Lamps
A brilliant, pure white steady
light. Conforms to insurance
underwriters’ rules.

No Smoke=No Grease==No Odor

Safe asa candle. Send for
catalogue. Agents wanted.
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(CONTINUED.)

lm‘]luiry No. 6784.—For manufacturers of card-
board.
Splendid opening for a high-grade mechanical engi-
'neer, who has had a broad experience in managing ma-
;chine shops, the manufacture of machinery, engines
- and metal specialties. Applicants must be in prime of
life and now employed. Preference will be given to
applicants who have had modern scientific training n
mechanical schools of high standing. Unqualified re-
ferences will be exacted. All communications received
will beregarded as strictly confidential. Address
Mechanical Eugineer, Box 773, New York,
. Inquiry No, 6785.—For manufacturers of small
engines of 1to 2 h. p.

Factory located in Mississippi River town, now manu-
facturing a line sold to the hardware trade, is desirous
of adding to their line, and would like to lsecure the
control of the manufacture and sale of some ready-

Liberal C issi
Exclusive Territory

THE BEST LIGHT CO.

Owners of Original Patents.
87 E. 5th St.,, Canton,Ohio.

EiSS KEROSENE

and GAS ENGINE
burns KEROSEN E cheaper and
safer than gasoline Automatic,
simple, reliable. No electric bat-
tery or flame used. Perfect regula-
tion. Belted or directly coupled to
dynamo for electric lighting, charge
g storage batteries, pumping and
all power purp oses,

. MIETZ,
128-138 MotT St., NEW YORK.

ADOPTED B

U. 8. GOVERNMENT.
Ilighest Award, direct coupled
Generator Set, Paris Exposition,1900.
Gold Medal, Pan American Ex-
position, 1901. ~ Gold Medal, Charleston, S. C., Exposition, 1902,
Gold Medal and Special Miploma has been awarded to the
Mietz & Weiss Oil Engine ac the Louisiana Purchase Exposition at St.
Louis, 1904,

Z&Ww
Sizes from

THE MIET
I 1060 H. P.

Sena for
Catalogue,

ng

SHARPEN your knives, scissors and toolsand POLISH

Your cutlery and silverware with the improved

Warner “Little Wonder,” Water Motor

Attaches instantly to any faucet, smooth or threaded. "The
nly good hyds motor at & low price on the mu
Absolutely pra; i 25,000 in use
everywhere by dentists, butchers, cooks, jewelers, carpens
ters, plwnbers and mechanics gener:
Indispensable in the home. Makes
and silverware shine like new, and
ill also run 2 sewing-muchine, small dyna
mo, or other light machinery, ~ Qur
QOutfit meludes motor, emery wheel,
wheel, two high-grade buffing anl po!
wheels, and one stick each of silver
steel polishing composition, specially pre-
partd by us for this m ne. Price com-
) L plete In neat wooden case, ®4,00.
cheerfuily refunded if unsatiafactory. (This is not a toy.) We
v Motors from one-quarter to ten h
(wall) fang of unequalled merit,
respundence with dealers so d. Send check, postal or express orders to
. WARNER MOTOR_CO.
Doept. 15, Flatiron Building, New
Free booklet, descriptive of  Little Wonder
sent promptly on request.

MOVING PICTURE MACKINES

STEREOPTICONS ﬁ%ﬂ 30, make BIG

ntertalnin,

the Public, Nothing affords better Oppnrtung

. ties for men with
small capital. W-
start you, furnishing
complete outfits and
explicit inetructions
at a surprisingly low '
wld cost.  The Field s
Large comprising the
regular theater and
lecture circuit, also
localfields in Church-
o1, Public Schools, Lodges, and General Public Gatherings. ©@Qur
Enteriainment; Supply Cataloguo and special offer fully explaina
gvetything, 8ent Free, CHICAGO PROJECTING CO.,
225 Dearborn Street, Dept. 9%- Chiesago, Ills.

Money
also carry a complete line of V
and water desk and bracket

power,

ork Cit
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THE ELECTRICAL AGE

25 Cepts a Copy .

The Best Electrical

Paper Published

THE ELECTRICAL AGE
3 West 29th Street, New York

. 1
Every Gas Engine User
should learn about the Apple Auto-,
matic Sparker. Easily attached.
No more belt, battery or commutator:
troubles. Increases power and speeds
For any kind of ignitionapparatus write

The Dayton Eleetrical Mfg. Co.

98 Beaver Bldg. Dayton, Ohio. -

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 349.

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

lall points to the surface that a liquid,

selling articles, or would deal with an inventor who has

a good thing, or would combine with some factory

looking for new location, if line suits. Have well-

equipped plant, plenty of ground, cheap coal and

' water, plant located between two belt railways, own

siding, splendid shipping facllities both East and West.

Address CONTROL,
Box 713, New York.
Inquiry No, 6786.—For address of parties selling
spool and bobbin machinery. .
Inquiry No. 6787.—For manufacturers of small
or portable furnaces (oil burner preferred) for smelting
iron ore.
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and Quer:es
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 little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

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

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

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

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9623) J. E. E. asks: Please answer
in the question columns which is the more
economical light, gas or electricity (incandes-
cent) where the consumption is limited to a
city of 10,000 inhabitants. I believe that for
a city to own either a gas plant or a system
of electric lighting, gas is cheaper, and will
give a great deal more light for a given quan-
tity than electricity. In fact, that electricity
is a luxury. A. Whether gas or electricity is
better for any given city is to be decided
wholly by local conditions. If the proper gas
coal can be had for a low cost at the place,
gas may be cheaper. If water power can be
had for generating electricity, or if steam
coal is cheap in the place and gas coal is not
cheap, then electricity would be better. The
lighting by electricity is better than any other
form of illumination.

'(9624) W. J. McC. asks: What kind
©2 an instrument can I make or buy to test
that “a current of heat flows through a rod
of metal, if the ends are kept at different tem-
| peratures, the flow being always from the high
‘temperature to the lower,” as is stated on
page 122 of ‘“Lessons in Electricity and Mag-
netism,” by Silvanus Thompson, 1892, I re-
quire an instrument to show the above condi-
tion. A. A simple way to prove that a cur-
rent of heat flows from a place of higher to a
place of lower temperature along a bar of
metal is by placing the fingers on the colder
end and moving them along as far as it can
be done without burning them. An ordinary
thermometer may be used unless the bar gets
too hot for it. Sometimes the bar is coated

| with paraffine when cold, and the melting of

the paraffine is observed as it proceeds from the
hot. end toward the colder end. No special
instrument is necessary to show that a bar is
heated by ‘the flow of heat along the bar. This

flow is a current of heat.

(9625) W. J. W. says: Referring to
No. 9594 under notes and queries in your issue
of April 1, 1905, you state that no rivers on
the earth flow up hill, on account of centri-
fugal force. If the mouth of the Mississippi
River is farther from the center of the earth
than the source, which it undoubtedly is on
account of the shorter polar diameter, does
not the river flow up hill? If not, please state
your authority. A. Rivers unquestionably flow
from one point to another point which is
further from the center of the earth, but that
does not mean that they flow ‘““up hill.” The
definition of a level surface is one parallel at
such
as the sea, or the surface of any body of
water not in motion, would take. This surface
is not a part of that of a perfect sphere, but
an oblate spheroid. Having thus defined a
level surface, ‘“up hill” would be defined as
a direction deviating from it, going away from
center of the earth faster than the level sur-

Washburne’g Pat;;lt Adj’usr,table ;‘V‘WO.K.”VPaperM Fasteners

The neatest and most eflicient of the whole
«“Paper Fastener Tribe.”

Attached with the thumb and finger. Absolutely
sure. Can be used over again. No points to catch.
Lies flat. Will not rust. Made of brass.

Handsome in appearance, and they
always work. -

Put up in brass boxes of 100 Fasteners each. ‘len
boxes topa carton, Price 20 cents a box : $1.50

er 1,000, at all stationers or f_aom Sth:an P
urer. postage or express prepaid. an
10 cegts- gI]lustrat%d booklet free. Liberal dis-
count to the trade.
JAMES V. WASHBURNE, Mfr.

210 East Genesee St., Syracuse, N. Y.

“It Sells On Its Reputation”

There is only one Typewriter
of which this has ever been
said: the

Remingto

Great and enduring is the
merit on which such a re-
putation is built.

Remington Typewriter
Company

New York and Everywhere

tions for assembling, for $3.50
and perfect service for $33.50.

"Fhe

alogue “ D ” free.
Gbe FRANKLIN
Model Shop

Model and Experimental Shop

YOU CAN MAKE IT YOURSELF!

We sell you all the parts of the FRANKLIN DYNAMO, with all materialg and full direc-
Or we will sell you the machine complete and ready tor long
Franklin Machine can be used as either Dynamo or Motor.
It has laminated field and armature and easily runs a sewing machine or small lathe.

‘We also sell full sets of castings for ¢ ] b
and all instructions, for $16.50. All model and experimental work a specialty.

PARSELL & WEED

horse power Gas Engines, with blue pr(i}nts
at-

129 West Thirty-first Street, New York

Men Turn as by a Common Impulse
To Sufety from Disease Germs,

The Buffalo Sanitary Sverilizer ster-

Tizes Towel, Razors, Cup, ete., in less than
one minute. This machine will do the
b work of a Barber S8hop up to 10 chairs.
b The only Sterilizer with separate chambers,
Fach doing its own work. tiot Water and
Towels wilh no trouble nor expense, The water is
always pure and can be used for lather or any
other purpose. Implements always in-antiseptic
condition. Agents wanted.

KINGORY MANUFACTURING CO.

§1448-1459 Niagara St., Buffalo,N.Y.

NHAZITIAILS
CMBIA HAISNE

Niadara Electric Light Guard

L Only guard made of crimped wire. giving
Y Maximum of elasticity. Casts no shadow,

i Can be adjusted without removing bulb.

astened around socket.

We sell direct to elecirical supply houses
and consumers. Merchants and manufac
turers supplied direct in any quantities
‘Write for complete description and prices

CandiPomer WESTERN WIRE GOODS CO., Buffalo. N. Y.

WE ARE SELLING

Battery Fan Motors, $1.25to . . . . 810.50
Battery Table Lamps, $3.00t0 . . . 10.00:
) Telephones Comsﬂete, $250t0 . . . 11.25
,j‘ Electric Door Bells, 75c., $1.00, $1.25, . 1.50
Carriage and Bicycle Lights, $2.00 to . 5.00
Lanterns and Pocket Flash Lights, 75c. to 8,00
8,00 Medical Batteries, .95
‘elegraph Outfits, $1.75t0 . . . 2.5
Battery Motors, T5c. to . o . 12.00
E Neckiie and Cap Lights, Tsc, 0 5.00:
LE Dynamos and Motors, $900 to 1.00

RKS
B: Qno Electric Worke,

Catalog free, free, frees Fortune for agents
Cleveland, O,

edart Boat Building Materials

A system of supplying perfectly
fittea boat parts, nocked
down, enable anyone handy
with tools to build their own
boat at one-half the boat fac-
tory’s price. Freight low. Send
stamp for catalog just issued.

FRED MEDART
8545 DeKalb Street
St. Louls, Mo.

ELECTRIC LAUNCH MOTOR. — THE
design in this paper is for a motor of unusual simplicity
of construction, which can easily be built by an amateur
at small cost. 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 propelling such craft at a speed of 7 miles
per hour. Illustrated with 21 cuts. See SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1202. Price 10 cents by
mail, from this office. and’from ail newsdealers.

A Fraud Detecter!

To prove your boiler compound to be a fraud and to
demonstrate the perfection of this Cleaner, we will
send you for a thirty days’ free trial,

The Dean Boiler Tube Cleaner

‘We are removing barrels of scale from water tube and
return tubular—compound cleaned—boilers, Write for
¢ Economy in the Boiler Room.”

THE WM, B, PIERCE CO.
319 Washington Street, Buffalo, N. Yo
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SAVE MONEY on
AUTO SUPPLIES

We charge ordinary busi-
ness advance on whole-
sale cost—much less than
the usual ‘‘fancy’’ prices.
Yoqur money back if you
want it, too.

The Whole Market before you
inour catalogue. Sénd 1oc. forit
and order from youreasychair,
POST & LESTER CO,
448argeant St., Hartford,Ct,

Largest Importers of
Foreign Made Equipment,

Genuine $4,
Jacques
Ammeter

$4.75
postpaid

‘Test your batteries. Reg-
isters up to 25 amperes.
Accurate and durable,
Special catalog of voltme-
ters, ammeters and com-
bination volt-ammeters.

Automohileand Marine

Simple, Compact
Motors and Powgg,ul

Best Material. Perfect work-
manship. Send for Catalog

ALEXANDER & CROUCH
40 So. Canal St., Chicago
1, 2 & 4 Cylinder, 4,8 & 16 IL. P.

face. If you were to assume that the Missis-
sippl River—or any other river flowing toward
the equator—flows up hill, you would have to
say that the level of the sea was not level,

1but was “up hill” toward the equator. This

is contrary to ordinary usage, and not in ac-
cordance with the accepted definition of the
‘words ‘‘level” and ‘‘up hill.”

INDEX OF INVENTIONS

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

April 18, 1905

AND EACH BEARING THAT DATE

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

__+~THE SUPPLEMENTARY
,!_ SPIRAL SPRING

Absorbs all vibration. No jolts or rebounds.
4 Acts alike under light and heavy loads.
Stands the test, adds comfort and new delight
to motoring. >aves engine, tires and springs.
# Will please you as hundreds of others.” State
make and model of your car.

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

ANATOMY OF THE AUTOMOBILE
By ‘“DR. DYKE?”

Contains full descriptions aud detailed mechanical drawings of aLL
standard American automobiles and several tipes of foreign cars.
D1a6rams oF ELecTRICAL CONNECTIONS. Full escnpnons and draw-
ings of successful air ships. THREE Books IN ONE. Over 700 pages
and 300 illustrations, Invaluable to auto owner, operator, re alrman,
Price, postpaid, #2.50. -Send for

¢ and intendi chaser.
ggf“mr.:luogu‘; oefnamg sﬁ;‘;)lles
A. L. DYKE AUTO SUPPLY CO.
Olive and Walton Streets, = =  St. Louis, Mo.

'THE ELECTRICAL AGE

25 Cents a Copy

|" ‘The Best Electrical m

Paper Published

THE ELECTRICAL AGE
3 West 29th Street, New York

. . .
Electrical Engineering
and Experimental Work ot Every Description
We have every facility. for producing first-class work
promptly. Our factory is equipped with medern ma-

chinery throughout.
C. F. SPLITDORF
Engineering Dept. 1727 Vandewater St., N. Y. City

The Nickel Plate Road between New York
and Boston and Cleveland, Fort Wayne
and Chicago.

Lowest rates and elegant equipmert make this a
favorite roure between the above points. Very low
Colonist rates to _the Pacific Coast and the far West
until May 15th. Famous dmmg car service. Individual
Chub Meals 35 cents to $1.00. Also a la Carte. A.W.
Ecclestone, D. P. A,, 385 Broadway, New York City.

; _ A MONEY MAKER
.. Hollow Concrete Building Blocks,
;. Best, Fastest. Simplest, Cheapest
1 Machme. Fully guaranteed.

THE PETTYJOHN CO.
513 N. 9th Strect, Terre Haute, Ind.

THE Nuhte &apor Lamps
For llome, Store and Street

‘We also manufacture Table Lamps,

Wall Lamps, Chandeliers, Street

Lamps, Ete.” 100 Candle Power
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Wicks. No amoke I\o Odo

Absolutely safe. THEY SELL AT SIGHT.
Exclusive territoryto good agents, & Write for
catalogue and Iprxces

chicago Solar Light Cg, Dept G, Chicago

Instructive Scientific Paper;

ON TIMELY TOPICS

Price 10 Cents each by mail

ARTIFICIAL STONE. By L. P. Ford. A
paper of immense practical value to the
architect and builder. SCIENTIFIC AMERI-
CAN SUPPLEMENT 1500.

THE_SHRINKAGE AND WARPING
OF TIMBER. By Harold Busbridge, An
excellent presentatlon of modern views;
fully illustrated. SCIENTIFIC AMERICAN
SUPPLEMENT 1500.

CONSTRUCTION OF_ AN INDICAT-
ING OR. RECORDING TIN PLAT
ANEROID BAROME g
Monroe Hopkins. Fully 111ustrated CIEN-
TIFIC AMERICAN SUPPLEMENT 1500,

DIRECT-VISION SPECTROSCOPES.

Blakesley, M.A. An admirably
wrltteu instructive and copiously illustrated
article, SCIENTIFIC AMERICAN SUPPLE-
MENT No. 1493,

HOME MADE DYNAMOS. SCIENTIFIC
AMERICAN SUPPLEMENTS 161 and 600 con-
tain excellent articles with full drawings.

PLATING DYNAMOS, SCIENTIFIC AME-
RICAN SUPPLEMENTS 720 and 793 de-
scribe their construction so clearly that any
amateur can make them.

DYNAMO AND MOTOR COMBINED.
Fully described and?llustrated in SCIENTIF[I)C
AMERICAN SUPPLEMENTS 844 and 865.

The machines can be run either as dynamos
or motors.

ELECTRICAL MOTORS. Their Con-
struction at Home. SCIENTIFIC AMERICAN
SUPPLEMENTS 759, 761, 767, 641.

Price 10 Cents each, by mail

Order through your newsdealer or from

MUNN @ COMPANY

361 Broadway New York
e _J

Acid, making dialkyl-barbituric, M. En-
gelman  ....ieiiiiiiiiiiiiiiiiiiieee

Adjustable coupling, P. Hansmann. .

Advertising apparatus, R. Wilson.......... 787,

Air brake gasket replacing tocl, G. J. Pilger ’787 857

Air cushion, C. R. Schwalenberg ........... 7,473

Air inlet for sanitary ventilation of the
drainage system of houses, buildings,

or the like, fresh, G. Cody, reissue.... 12,338
Air motor, J. L. Pilling......cecvvuuen.. . 787,692
Alarm device, T. N. Derby......ccvcvvunn. 787,729
Alkali cyanids, making, C. B. Jacobs, et al. 787,380
Amusement device, F. T. Riley............ 787,792
Anesthetic mask, H. Clayton.............. 787,828
Annunciator restorer, automatic, J. I. Gem-

015 1 787,507
Anthracene compound and ma same,

Scholl & Bally................ . 787,859
Anti-inerustation fluid, M. S. Bell. . 787,822
Automobile engine, A. Loomis...... . 787,681
Awning, F. L. Temple..... . 787,865
Axle, T. 0. Watkins............ . 787,597
Back-geared motor, L. A. Tirrill. . 787,482
Baling press, D. Donald.................. 787,501
Baling press self-feeder, Hisey & Moore.. 787,447
Banjo, F. A. Linton.......c.cevveiieinnns 787,777
Bath tub vapor or skower bath attachment,

H. L. Larzelere....c.ceveeeeeecncneans 787,683
Battery, W. C. Banks ............ 787,715, 787,716
Belt or long waist pin adjuster, J. Gold-

51 S 787,508
Binder, A. W. Friskey.......vcvu. 787,368
Binder, loose leaf, C. A. Carlson . 787,353
Binder, loose leaf, P. A. Bowen... 787,721
Block signal, electric, W. Williams. 787,419

Board. See Cutting board.
Boiler cleaner, T. J. Pascoe..........eceus 787,689

Book or album, picture, A. W. Engel. . 787,503
Boot or shoe jack, Bourget & Roberts 787,557
Boring tool, M. D. Converse.......c.ceeeeus 787,664
Bottle, antiseptic, Sonnenfeld & Glass...... 787,591
Bottle capping machine, S. R. Harris...... 787,881
Bottle cleaning machine, L. Schafer ....... 787,858
Bottle closure, H. J. D. Wipf....... . 787,547
Bottle stopper, G. Hookham.... . 787,669
Bracelet, J. F. Rioux......... . 787,639
Braid machine, C. Klein.. ... 787,383
Braid, tubular C. Klein....... ... 787,382
Braiding machme, A. Le Blanc............ T87,38¢
Brake system, quick action automatic fluid
pressure, J. S. Bubb........iiiiiuiennn 787,723
Braking device, R. Marx..........coocevus 787,779

Bricks, crucibles, retorts, or other refrac-

tory articles, manufacturing fire,

Klein ..ooviiiiiinnna.. . 787,770
Briquet machine, F. W. Meeker. ... 787,387
Brooder, chicken, J. N. Jacobson ... 787,671
Broom guard, 8. G. Wilson................ 787,813

Brush, bottle washing, Cv K. Volckening... 787,706
Buckle and hook, combined, G. F. Green.... 787,570
Budding tool, H. C. White................ 787,710
Bulb manipulator, W. H. Thompson........ 787,805
Burglar and fire alarm, Giles & Ramsey.... 787,372
Burglar alarm, A. A. Day........coouenn.n 787,358
Button attachment garment, J. D. Burns.. 787,560
Button, link cuff, C. F. King.......cco0uuns 787,455
Cableway, aerial, F. R. French. ... 787,569
Calendar, desk, F. M. Turck.............. 787,649
Can body forming and soldering machine, ;

H. DieckS ......cciiiiiiiiiinnnnnnnenn, 787,439
Can opener, W. H. Smith................ 787,478
Cannon, breech mechanism for quick-firing,

M. MoOndragon .......c.ceeeeecaceescces 787,528

Car basket rack, J. Kirby,
Car brake, C. A. Fisher ....
Car brake, J. Roediger ........
Car brake, etc., J. N. Weikly ..
Car brake, J. W. Pepple ..........
Car construction, F. W. Langehennig.

. 787,456

. 787,682

Car coupling, W. McConway, Jr. .. ... 787,531
Car coupling, G. W. Barfield ............. 787,819
Car door arrangement, hopper, J. M. Han-
£ 1 787,571
Car draft or buffing gear or rigging, J. R.
Herndon .....cvveenienneneeenennnecnns 787,445
Car draft rigging, railway, Sullivan & Ren-
e 787,864

Car guard and sash retainer, street, E. T.
RobINSON ...viveiiiiiiiiiiiiiiiiinennns 787,641
Car, hand, P. J. Kamper. ... 787,381
Car haul, A. M. Acklin.. . 787,605
Car safety appliance, street . 787,574

Car seat, H. Witte ..........c.ciiiiinnn 787,603
Car seat and berth, convertible, K. Schliep-

TNANIN  tteent e enennennaenennaasanennnn 787,697
Car vestibule door and gate combined, rail-

way, E. T. Robinson ..c..cveeeuennnns 787,640
Car vestibule floors, trap door for, K.

Schliepmann ........ eeivesseessiverans 787,646

Cars, curtain fixture for open, G. E. Gilman 787,841
Carpet cleaning apparatus, A. E. Moorhead 787,388
Carton bottom flap closing and sealing ma-

chine, C. ReAA ......vevevenrnnnnnnans 787,697
Carton end closing and sealing machine,

w Doble ...iiviiiiiiiiiiiiiaiaaas 787,877
Carton top closing and sealing machine, C.

Redd .............ccii0ven 787,696
Cartridge belt, woven fabrlc, . 787,853
Cartridge clip, A. MillS......c.ivveveennnnns 787,850

Cartridge pocket, seamless woven, A. Mills 787,851

Cask forming device, stave; J. Tropf...... 787,807
Casks, barrels, etc., made with staves, ap-

paratus for forming, F. Alexe 787,349
Cast off, C. Bloomberg............... . 787,872
Cement block mold, F. Gutteridge 787,375
Cement building block forming mold, Ely

& TAYIOr «.vvneineeinnnenennnasannnans 787,743
Certering motor, J. R. Tanner ..... 787,479, 787,480
Centrifugal machine safety appliance, John-

ston & Murphy ........ccceeeeuiieennnn 787,673
Chain and cutter carrying device, T. G.

AUItIAT o ovveeenrneenonsnssnoonanaanns 787,551
Chair. See Invalid’s chair
Chair, J. H. Brownell . 787,873
Chart, W. McDowell 787,533
Churn, C. F. Anthony . 787,655
Churn, butter working, D. A. Sprague...... 787,408
Cigar "bunch machine, radial, N. Du Brul... 787,735
Cleaning apparatus, H. L. Dort............ 787,732
Clothes hanger, J. A. Bryant..... . 787,559
Clothes hanger, E. W. Hawley ... . 787,622
Clothes line, pulley, J. Roberts ... . 787,698
Clutch, A. W. Cash .............. ... 787,726
Clutch, automobile, H. G. McComb. ... 787,530
Clutch device, C. Pinard .......... . 787,788
Cluteh, friction, W. H. Brown.. ... 787,351
Cockeye, S. P. Davis. .....covvernnnnnnnnnns 787,498
Coin. controlled mechanism, magazine, H.

MEYOI  tiveieinertneensseensannsonsenns 787,884

Comb cleaning device, C. B. Ross.......... 787,470

ONE BILLION

today.

-~ HAS THE o~
STRENGTH OF
GIBRALTAR @
fiy . 4» o ]

Convince Your Family

That your belief in Life Insurance
is honest. Sign that application
‘The protection which you
so much need, can be found in

The Prudential

INSURANCE CO. OF AMERICA
JOHN F. DRYDEN, President.

Write for Information of Policies.

Home Office
NEWARK, N. J.

DEPT 121

DOLLARS
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JUST OUT

Modern  Gas-Engines

AND

Producer-Gas  Plants

By R. E. MATHOT, M.E.

Bound in Cloth

152 Illustrations

Price $2.50, Postpaid
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ing fuel for gas-engines.
producer is described and illustrated.
given to aid in the designing and installing of producer-gas plants.

Write for descriptive circular and table of contents.

A Practical Guide for the Gas-Engine Designer and User.
A book that tells how to construct, select, buy, install, operate,
and maintain a gas-engine.
No cumbrous mathematics : just plain words and clear drawings.
The only book that thoroughly discusses producer-gas, the com-
Every important pressure and suction
Practical suggestions are
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Hydrozone

Cures

Sore Throat

A Harmless Antiseptic.

Endorsed by the medical profession.
Send ten cents to pay postage on
free trial bottle. Sold by Lead-
ing Druggists. Notgenuine unless
label bears my signature :

N

Dept. U,G?.. Prince St., N. Y.

Write for free booklet on Rational Treat-
ment of Disease.

RADIUM AND THE RADIO-ACTIVE
Substances. Nobetter or clearer scientific account bas
been published than that contained in SCIENTIFIC
AMERICAN SUPPLEMENT 1429. The paper presents
all that is at present known about radium and the radio-
active substances. Price 10 cents, bfr mail. Munn & Co.,
861 Broadway, New York City and all newsdealers.

THE ELECTRICAL AGE
: 25 Cents a Copy .

"I The Best Electrical |“

Paper Published

THE ELECTRICAL AGE
3 West 29th Street, New York

Valuable Scientific Papers

ON TIMELY TOPICS

Price 10 cents each, by mail

ELECTRONS AND THE ELECTRO-
NIC EORY are discussed by SIR
OLIVER LODGF in SCIENTIFIC AMERICAN
SuppLEMENTS 1428, 1429, 1430, 1431,
1432, 1433, 1434.

THE PANAMA CANAL is described from
the engineering standpoint in SCIENTIFIC
AMERICAN SUPPLEMENT 1359,

WIRELESS TELEGRAPHY. Its Progress
and Present Condition are well discussed in
SCIENTIFIC AMERICAN SUPPLEMENTS 1425,
1426, 1427, 1386, 1388, 1389, 1383,
1381, 1327, 1328, 1329, 1431.

HOW TO CONSTRUCT AN EFFI.
CIENT WIRELESS TELEGRAPH
APPARATVS AT SMALL COST is
told in SCIENTIFIC AMERICAN SUPPLEMENT

1363.

SUBMARINE NAVIGATION. An ex:
haustive review of the subject is published
in SCIENTIFIC AMERICAN SUPPLEMENTS
1414, 1415, 1222, 1223.

SELENIVM AND ITS REMARKABLE

RTIES are fully described in

SCIENTIFIC AMERICAN SUPPLEMENT 1430,

The paper is illustrated by numerous en-
gravings.

THE INTERNAL WORK OF .THE
WIND. By S. P. LANGLEY. A painstak-
ing discussion by the leadm% autherity on
Aerodynamics, of a subject of value to all-
interested in airships, SCIENTIFIC AMERICAN
SUPPLEMENTs 946 and 947.

LANGLEY’S AERODROME.. Fully de-
scribed andillustrated in SCIENTIFIC AMERI-
CAN SUPPLEMENTS 1404 and 1405.

STEAM TURBINES., Their Construction,
Operation and Commercial Apphcatlon
SCIENTIFIC AMERICAN SUPPLEMENTS 1306,
1307, 1308 1422, 1400, 1447, 1370
1372, 1521 The nrtxcles have all been
prepared by experts in steam engineering.

PORTLAND CEMENT MAKING is de-
scribed in excellent articles contained in
SCIENTIFIC AMERICAN SUPPLEMENTS 1433,
1465, 1466, 1510, 1511,

AERIAL NAVIGATION. Theoretical and
Practical Discussions. Pictures and Descrip-
tions of actually-built dirigible balloons and
aeroplanes will be found in ScienTIFIC
AMTRICAN SUPPLEMENTS 1161, 1149, 1150,
115i, 1404, 1405, 1413, 1455.

THE TANTALUM LAMP. A full illus-
trated description of a lamp having a metal-
lic filament and burning at once without
preliminary heating appears in SCIENTIFIC
AMERICAN SUPPLEMENT 1523,

THE WATERPROOFING OF FABRICS
is thoroughly discussed in SCIENTIFIC AME-
RICAN SUPPLEMENT 1522 by an expert.

THE SPARK COIL, ITS CONSTRUC.
TION AND MAINTENANCE, is the
subject of a painstaking article in_ ScCIEN-
TIFIC AMERICAN SUPPLEMENT 1522,

ELECTRIC IGNITERS FOR GAS EN-
ES are discussed in SCIENTIFIC AME-
RICAN SUPPLEMENT 1514,

CARBVURETERS, a subject of immense im-
portance to automobilists and the users of
oil engines, is well treated in SCIENTIFIC
AMERICAN SUPPLEMENT 1508.

EPICYCLIC TR AINS, which play an im-
portant &)att in toothed gearing, ‘are ably
described in SCIENTIFIC AMERICAN SUPPLE-
MENT 1524.

Price 10 cents each, by mail

MUNN @ COMPANY

| Driving mechanism, reversible, E. Westman 787 418

.| Grain heater, P. Provost........ccovvuvunnn

361 Broadway New York
\. J

Combustion, means for effecting, W.

Cartwright ....cieeeeieieeiicococsnsns 787,725
Compass, beam, Jensen & Jungnickel ...... 787,766
Concrete building block, G. L. Peabody.. 787,787

Concrete walls, bu11d1ng, R. & W. C. Deeds 787,665
9.

Conveyer, A. J. Webster ......icoeveeuennn 8’7,5
Conveyer, portable, F. R. Willson, Jr..... 787,601
Cooker, C. J. Parker........ceveeveeiennans 787,688
Core element, R. G. James.. .. 787,451
Corn crib, A. J. Andrews.......ceceevuens 787,550
Corn from the cob, machine for -cutting

green, S. E. & W. W. Morral........... T
Corn husker, A. J. Rokusek...... .
Corset eye, F. E. Vandercook..

Coupling, M. G. Aden.......
Crate, folding, J. M. Russell...
Crate or drum, shipping, Laine & Cas
Cremating furnace, Brett & Benton........ 787,432
Cultivator, W. H. Hundredmark .

Current motor, M. E. & W. O. Carley..
Current wheel, floating, P. M. Warren.
Curtain fixture, window, L. A. Grant..

Curtain holder, H. Albertz............ 787,816
Cutting board, Campton & Beem. 787,724
Dam, W. J. Meyers ....ccoveveenn 787,525

Darning apparatus, H. S. Brechin.
Decorating system, J. T. Evans...

Dental flask, G. L. Bruce........ .. 787,826
Dental furnace, A. E. Matteson............ 787,584
Dental motor shaft attachment, W. B. &

E. P. Alford ......ccoivviiiiniinnnanns 787,350
Door fastener, T. Kollme ................. 787,847

Door for landaus, etc., W. W. Cullemore..
Draft equalizer, L. O. Sherven............. 78
Draft rigging, E. C. Washburn

Driving rod connection, B. A. Eiden.. 502
Dumbbell, G. Ii. Shepherd ............ . 787,407
Dye, blue-red azo, Julius & Fusseneger 787,768
Dye, orange-red azo, Julius & Fusseneger.. 787,767
Dyes, making black, R. Bohn.............. 787,824
Egg boiling apparatus, C. A. W. De Vore... 787,837
Electrical distribution system, J. B. Entz,. 787,880

Electrical energy through the natural me-

diums, transmitting, N. Tesla .........
Electrostatic apparatus, E. W. Caldwell....
Elevator, F. R. Willson, Jr................. 7,60
Emergency switch and frog, C. H. Williams 787 ’711
Fence post, A. P. Goodell................. 787,749
Filler or packing device, C. L. Shelton.... 787,702
Fire escape, J. Peters...........ccovvvuunnn 787,394

Fire extinguishing system, Fiddes & Watt..
Firearm, M. Kutcher.............
Firearm, magazine, W. Sonnenberg......... 787,800
Fireproof construction and making
. L. A. Himmelwright................
Fish hook, W. E. Koch .
Fish hook. H. Torgerson ....
Flash boiler, Burnell & Mogg...
Float, F. & F. H. Engelbard
Fluid fuel burner valve mechanism, Burnell
& MOZE +vvvivinennienennenneenceenns
Fluid pressure device, L. Woerner.........
Fluid pressure lock, combination, W.
Hofstatter
Flushing outfit, closet, T. F. Crary..
Folding box, W. Kronenwetter...... ..
Foot warmer, E. P. Sanders...............
Fruit or vegetable eyes, instrument for re-

787,494
787,421

moving, F. G. Yawman......eoeeeeuens 787,488
Fruit picker, J. G. Smith.................. 787,477
Fuel and making same, artificial, F.

MEEKEr ...viveierroreonnanneronsonnnns 787,458
Fuels, means for producing complete com-

bustion of, J. B. Barrett........o0.... 787,552

Furnace, :-H. A. Poppenhusen...
Furniture roll, B. M. Haubold...

Game apparatus, P. W. Jannoch. .. 787,516

Garment supporter, W. F. Heine........... 787,668

Gas and electric fixture, combination, C. S.
Steinberg ....oviiiiiiiiiiiiiiiiiieea 787,802

Gas burner safety attachment, B. A. Nemo. 787,687
Gas burners using incandescent gas mantles,

pilot light for Bunsen or other, F. M.

Brooks ...ceeiieieeiiieiiiiiniinnianes
Gas generating apparatus, G. W. Parker..
Gas heater, fireplace, Q. S. Backus
Gas purifier, A. Steinbart ............ ..
Gear wheel, yieldable, C. C. Mattison......
Gearing disconnecting apparatus, J. J. Ri

)
Gearing, variable speed, W. C. Conan
Gearing, variable speed, J. L. Spencer......

Glass and mechanism therefor, working,
S. H. Peltier .. .ooviiiiiiiiiiiniennnnn 787,588
Glass beveling machine, J. H. McBride. 787,783

Glass, ete., furnace for bending and shap-
ing sheet, W. Cutler ......... Cetieaaes 787,437
Glass melting furnace, E. Baudoux ........ 787,553

Glass, etc., mold for bending and shaping

sheet, W. Cutler .............c.0cin.s 787,438
Glass molding machine, E. Miller.......... 787,526
Glass tank furnaces, drawing apparatus for,

J. Proeger ....oieiecenenencesacaannnns 787,638
.Globe or chimney support, I. L. Smith... 787,799

Governing device for valve and igniter gear
for explosive engines, E. Westman.... 787,417
787,396
Grain to or from ships, apparatus for the
conveyance of, W. Meyer.............. 787,459
C.

Grinding and polishing machine, E.

Schrader ......cciviiiiiiiiiiiieiennens 787,405
Grinding machine, card, S. B. Roy......... 787,794
Groove and thread cutter, F. Berszinsky... 787,490
Hair pins, etc., manufacturing, T. Roos....

Hame staple and clip, T. E. Opp..........
Hammock, I. E. Palmer...................
Harrow scraper, disk, C. P. A. Friberg....
Harvester, grain, H. J Case.......coc.cuu..
Harvester snapping rollers, corn, J. .
Goodhue ..........ciiiiiiiiiiiiiienaa,
Hat fastener, F. E. Heffernan.
Hat, outing, F. W. Nash
Heating and melting means,
Fraley
Heating system, Q. N. Evans.
Heating system, E. Glantzberg
Hinge, R. W. Hubbard
Hinge, double swing door, A. J. Rosentreter 787 699
Hoisting machine, W. A. Barker........... 787,60
Hoisting mechanism, M. C. Hall.. .
Horseshoe, F. Herzog .........ce..
Hose connector, K. O. Muehlberg.
Hydrocarbon burner, A. Phinney.
Ice pick, C. W. Halsey..........
Illusion apparatus, C. Rosenfeld..
Induction coil, J. A. Baker....... .
Inhaler, atomizing, A. Bulling..............
Inner tube and means for infiating same,

. A. & H. S. Hollis......oovvenennnn 787,761
Insecticide, H. Lenz.......c.cuuviiuenennann 787,385
Insulation for electric conductors, L. .

Barringer ........cceceiiiieiitiinaeaens 787,820
Insulator, electric wire, Flynt & Maiden.. 787,442
Internal combustion engine, A. Willmer ..787,487
Internal combustion engine, C. W. Woiss. 787,709
Invalid’s chair, portable, E. E. Higgins...: 787,760
Jar. See Preserving jar.

Jar holder and spiral wrench, fruit, S.

Blocher .......oiiiiiiiiiiininiinnnnanas 787 823
Jourmal lubricator oil displacer, A. H. John-

SOM 4 tvttnaeeeeernnnaeennneniaannans

Fisher & Perdiue.. .
Labeling machine, L. C. Crowell.......... f
Labeling machine, can, S. E. & J. Morral.. 787,628
Lace fastener, shoe, G. Weinberg...........
Lamp bracket, W. J. Holder .
Lamp burner, S. B. Morss.....
Lamp holder, E. E. Henr
Lamp, incandescent electric,
burn
Lamp, miner’s, F. Koch
Lamp or lantern font, G. H. Rolfes
Lathe, J. J. Pealing
Lathe change speed gea

Labeling machine,

Newton ....ocieniiiiinieerinnniennnnns
Lead sulfate into lead hydroxid, converting,

A, S. Ramage ...... ..ccevveeinnnnnnnns 87.541
Leg rest, G. Kelly........ 787,674, 787,676, 787,677

| Leg support and carriage, combination, G.

Kelly .ovviiiiiiiiiiiiieeaneeinnnnns 787,675
Lever and quadraat apparatus, H. Austin.. 787,714
Lever lock, W. Honscheid......vveeeetienne 787 843
Lifting jack E. CoOK.vvvrereeeenernonanns 7,435

Lighting device, windproof, H. A. Gibbons. 787 1620

The speed, efficiency, lightness, perfection of control
and economy of maintenance made theoretically possible by

FRANKLIN

arr-cooling and four-cylinders are developed into actual daily
performance by the most skillful engineering and highest
refinement of detail.

“The Franklin Auxiliary Exhaust is a new feature and a most important improvement,
perfected only in the Franklin cars. It lets the high-pressure gases out before the main ex-
haust valve opens, thus reducing the back pressure and heat and maintaining the tempera-
ture in the combustion chamber at maximum efficiency.

The Franklin has polished and ground pistons and cylinders; polished combustion
chambers ; mechanically operated valves—which can be instantly removed; timing gears
adjustable in two minutes; accurate automatic oiling system ; phenomenally strong trans-
mission—with supported drive-gears, roller bearings and great speed range on the high-
speed clutch ; strong and hght resilient wood sills; aluminum bodies and perfect and even
spring-suspension.

All these help to give Franklin cars the greatest actual all-around ability,
comfort and safety, in proportion to cost, ever attained in a motor-car.

The Franklin Light Towring Cars (picture below) carry four or five
passengers faster, more comfortably and for less money than heavy cars
rated at 18 to 20 horse power.

Six Models for 1905
Runabout (picture above); three forms of Light Touring Cars—with and
without tonneau; 20 H. P. Touring Car; 30 H. P. Touring Car.

Send for catalogue and ‘‘Coast to Coast” booklet describing Whitman’s trip from San A
Francisco to New York in less than thirty-three days.

H. H. Franklin Mfg. Co., Syracuse, N. Y.

Member Association Licensed Automobile Manufacturers.
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MILLIONS WASTED o~ HAIR TONICS
There is Buf One

RO

Failure of tonics to grow hair is due to the fact that such treatment does
not reach the seat of the trouble. The hairroots must be nourished before
the hair will grow and this can be accomplished only by the presence of blood
in thescalp. A vigorous rubbing of the scalp produces a pleasant sensation
but it does not open up the veins which supply food to the follicles. Use
tonics if you want to soften the hair and make it glossy, but if you want to
grow hair or keep it from falling out you must cultivate the roots. Hair
falls out for the same reason that a plant dies—lack of nourish-
ment—therefore to preserve it, you need only supply nourish-
ment to the hair roots. This can be done only by the Evans-

Vacuum Cap. Our Guarantee

We willsend you by prepaid express an Evans Vacuum Cap to use thirty days, and all we ask of
you is to deposit the price of the appliance in any bank in St. Louis during the trial period, subject
to your own order. If you do not cultivate a sufficiert growth of hair within this time to convince
you that this method is effective, simply notify the bank and they will return your deposit. The
effect of theVacuum is pleasant amf exhilarating ives the scalp vigorous exercise without
rubbing and induces a free and active circulation without tg e use of drugs and lotions.

llustrated book free on req

uest
EVANS VACUUM CAP CO. 425 Fullerton Building, St. Louis @5

SAFETY FOR CYCLISTS. e i ate Morow.”
Every wheelman in the countr; ht to know that the greatest security
for himself and his machine is ag'ordged by the attachment of

THE MORROW BRAKE

One clutch—the Forward Drive—only. Noincreasedfriction when pedaling.
Easily taken apart when necessary. Chief parts are cut from solid steel.
Holds the wheel in perfect control so that it can be stopped mstanng
Interior parts of brake turn with brake itself when coasting, All Tts
interchangeable. No friction of interior parts.” Price complete “,s 0.
Booklets sent free.

ECLIPSE MACHINE CO.

Elmira, N. Y., U. S A,

PRINTING THAT BRINGS RESULTS PAYS YOU

=
B E attend to every detail of Writing, lllustrating, Printing and Binding Booklets.
£ Inventors and manufacturers wishing to sell or exploit their patents can do it very
E effetively by good circularz and booklets. Estimates furnished. Send 8c. postage
ij for samples and handsome souvenir engraving of’ St. Louis Exposition, 14x20. on 20x24 paper.
€

C. L. WRIGHT & CO., 132-4-6 West 14th Street, New York.
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KNOWN AND
WORN ALL OVER
THE WORLD

“Zj The NAME is
Stamped on Every Loop

CUSHION
BUTTON

CLASP

Lies flat to the leg —
Never slips, tears nor
unfastens

EVERY PAIR §
WARRANTED

OF YOUR DEALER

or Sample Pair, Cotton 25c., Silk 50c., mailed on
receipt of prlce

GEO. FROST CO., Makers, Boston, Mass, U. S. A,
ALWAYS EASY

THE ELECTRICAL AGE
25 Cents a Copy

"I " . The Best Electrical “I

Paper Published ’

THE ELECTRICAL AGE
3 West 29th Street, New York

ROTARY PUMPS AND ENGINES.

Their Originand Development.—An important series of
papers giving a historical resume ol the rotary pump
and engine from 1588 and illustrated with clear draw-
ings showing the construction of various forms of
pumps and engines. 38 illustrations. _Contained in
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents
each. Forsale by Munn & Co. and all newsdealers.

WATER, 25 Bbls.for Ic.

Greatest Air-Cooled Wonder

Slmplest in construc-

7 tion. Most reliable.in work. Don’t

{8.!1 to write for circularsand prices
0

THE AIR-COOLED MOTOR -
CO., Lansing, Mich.

Moving Picture Machines

Fllms. Stere%pn-
iews,

If you contemplate g0o-

: ing into the public en-
tertainment business,
write for catalogue No.
9, which gives informa-
iion and prices of Mov-
ing Picture Machines.
Films, Stereopticons

, and Views. Weofferde-
pendable apparatus and
views only; no second-
Z band goods for sale.
4 Send 10 cents in stamps

to cover postage of 364 page catalogue.

LEINE OPTICAL CO.

K
52 State Street, - - Chicago, Il1.

895.00
Fishizg Launch

Buys our
12 or 14-ft.

Equipped with our celebrated 8{ H. P.
motors. Known over the world as the
“Bull Pup.” Complete catalog of en-
gines for asking.

FAIRFIELD MOTOR WORKS, Faitfteld, Conn.
American

A scientiflc home disinfectant for sani; Lalfy
urposes. Easﬂy adjusted. Simple and e

il fective in operation. Requires no attention.
H For bath room, toilet and home. A sweet

i germ destroyer, and deodorizer of unpleasant

I Shipped to any part of the United

{ States for $5.00, with complete outfit for
one year,

AMERICAN SANITARY CO., 501 Ellicott Square, Buffalo, N. Y.

[SPARK COILS

Their Construction Simply Explained

Scientific American Supplement
160 describes the making of a 1l4-inch spark
coil and condenser.

Scientific American Supplement
1514 tells you how to makea coil for gas-
engine ignition.

Scientific American Supplement
1522 explains fully the construction of a
jump-spark coil and condenser for gas-engine
ignition.

Scientific American Supplement
1124 describes the construction of a 6-inch
spark coil.

Scientific American Supplement
1087 gives a full account of the making of
an aliternatmg current coil giving a 5-inch
spar

Scientific American Supplement
1527 describes a 4-inch spark coil and con-
denser.

scientific American Supplelnent
1402 gives data for the construction of coils
of a definite length of spark.

The above-mentioned set of seven papers
will be supplied for 70 cents.
Any single copy will be mailed for 10 cts.
MUNN @ COMPANY, Publishers

L361 Broadway New YorkJ

Lightning arrester, L. M. Gates.. 787,371
Linotype machine, D. S. Kenned 787,769
Linotype machine, S. C. Nielsen. 787,786
Linotype machine, C. A. Albrech 787,817
Linotype machine, R. M. Bedell.. . 787,821
Liquid meter, F. Pascal ....c.cvvvunnnn. . 787,464
Liquid separator, centrifugal, J. I Frled-

0 ) 787,746
Loom shuttle box motion, G. F. Hutchins.. 787,448
Loom shuttle locking means, H. Cote...... 787,832
Loom weft replenishing mechanism, O. Cos-

£S5 - 1 787,497
Loom -weft replemihmg mechanism, Parker

WISS teveerrireeeerecerecncnsnnsnns 787,634
Looms, shuttle positioning means for ﬁlllng

replenishing, C. F. Roper.....c.cceeees 787,469
Lubricants, manufacturing, Vandersllce &

Riley (viiiiitieiiiiiiiiiiiiiienaennans 787,545
Lubricating block, W. B. Griffen. ... 87,752
Lubricator, ¥. E. Eckhart........ ... 787,567
Lubricator, C. H. Allmond . 787,654
Macaroni-making machine, V. Chiappinelli. 787,727
Mail bag catcher, G. W. Walker........... 787,651
Mail box, P. A. Sheley....cecune

Mail box, J. H. Dickson
Manure spreader, E. P. Ross

Massaging apparatus, Godman & Frizzell.... 787,443
Mattress, reversible section, E. K. Jacobs.. 787,450
Mechanical arm, W. H. Ernst......... vee.. 787,839
Metal fabric, flexible, C. T. Gilmore........ 787,747
Metals from their ores, separation of, J. D.

L 4 S 787,814
Mixing machine, J. Embleton ......... . 787,441
Mixing vessel and clamp, J. F. Lamb 787,774
Mop head and wringer, combined, J. W.

Walters veeveeeneeeeeneeneeeessnsennnns 787,708
Motor controlling and regulating, device,

0. C. Britsch ...vvviuiiiiiiiiiiiinnns 787,722
Motor for turntables or similar structures,

J. L. Pilling ceveevinnenniniennnns .e...787,693
Motor starting device, A. C. Eastwood . 787,738
Mower, lawn, I. German........... 787,619
Muﬁ'ler, exhaust, N. W. H. Sharpe.. 787,860
Musical mstruments, means for ut1 1zmg

perforated music sheets for controlling

automatic, T. P. Brown.........ceeuueun 787,558
Nail machines, apparatus for feeding wire,

G. Jewett veieeveeeeecencnsncssannnnns 787,672
Necktie fastener, C. Kolshorn .. 787,680
Nut, cap, F. Lambert ....... . 787,678
Nut lock, B. D. Thompson .. ..o 187,804
Nut lock, J. T. Crenshaw ... .. 787,834
Nut wrench, F. G. Cornell................ 787,831
Oil cup for quick moving bearings, R. J.

Preece +.eeeieeiieiiientieiiensionnans 787,466
0il press, D. A. Tompkins, et al. .. 787,483
Oiler, J. Knecht ........ccceviiiinnn.. .. 787,846
Ordnance sight, telescopic, H. C. Mustin.... 787,855
Ore crusher, F. E. Woodbury. . 787,604
Ores, roasting, S. B. Patterson. .. 787,540
Packages, arm clasp for carry: F. |

1751 787,520
Pail, self-heating lunch or dinner, R. Raines 787,789
Paper assembling, stitching, and folding ma-

chine, T. C. Dexter ........... 787,730, 787,838
Paper bag machine, F. E. Strasburg....... 787,648
Paper bag machine, H. Elsas ......... . 787,667
Paper bag making machine, O. Hesser .... 787,759
Paper feeder and cutter, ribbon, E. D. Cas-

terline .....oviiiiiinieniennnncnnnnnnns 787,662
Paper holder, Kaphingst & Seith ........... 787,883
Paper making machine suction roll, J. E.

RUAOIDD  eutreieerinenenennnenennananan 787,402
Paste, dough, or the like dividing machine,

K. H. Bindler ......coceviiiniennnnens 787,427
Pendulum mill driving device, J. Durnholz. 787,737
Phonograph, E. A. Ivatts.eeeeeieeeecnnenns 787,765
Photographic plate holders,

J.o S, Wright .ovviiiiiiiiieiiinan., 787,424
Photographic printing apparatu

Fleming o.o.veveeeenns ceecseneas 787,548
Picker. See Fruit plcker
‘,Pictures, apparatus for the productlon of

gelatin, Charles & Faujat .....:.... .. 787,663

‘l Pipe coupling. G. H. Reynolds.. .. 787,791
Pipe coupling, train, H. J. Noll....... . 787,630
Pipe head, dry, Coryell & Stephens...... . 787,565
Pipe joint, ball and socket, N. F. Nieder-

lander ...iiiiiiiiieiiiiiiiiiiiiiaeaenn . 787,391
Pipe wrench and pliers, combined, G. M.

MASOI evvevevenneeeeessensnnnnnnas ... 787,623
Pistol case or holster, woven, A. Mills 787,852
Pistol, child’s, H. Kaiser.......... . .. 787,844
Piston, D. C. LewiS..c..c.u0n . 787,775
Plane, carpenter’s, A. Kalla. . 787,624
Plating apparatus, L. Schulte N . 787,701
Pliers, R. Walton .. 787,414
Plow, E. Fowler . , 787,618
Plow, J. P. Smith 787,647
Plow cultivator attachment, S. D. Cham-

DEI'S tviierenrosesecasacacansncnnnnnnns 787,355
Plug, expansible, C. D. Mosher . 787,460
Pneumatic cleaner, A. E. Moorhead 787,389
Ppneumatiec compressor controller, B. F.

Bergh ....ciiiiiiiiiiiiiiiiiiiiiiiee 787,489
Pneumatic motor, portable, R. A. Norling.. 787,586
Pole, metallic, G. D’Esposito.ceeeeeceecens 787,613
Preserving jar, J. C. Anderson ............ 787,606
Printing machine wiper, copper  plate, M.

Rudometoff .............ooiiiiiiiiiin, 787,542
Propeller, C. T. Freid .............. .. T87,745
Pull rod rotary support, J. Kerlin .. 787,625
Pulley, sash, K. Kerr......... .. 787,617
Pump jack, P. A. Myers... .. 787,462
Pump, jet, E. W. Keller . .. 787,453
Punch, hand, A. Skow ... . 787,862

. 787,849
. 787,796
. 787,790

Punch, multiple, G. B. W. Marsden
Puzzle, A. Rydquist
Quilting freme hanger, J. L.

Renick.

Radiator, sheet metal, W. R. Kinnear 787,845
Rag engine, W. Schmidt..........c00s 787,543
Rail and bed, car, R. M. Burke.... . 787,433
Rail chair, boltless, W. H. Rishel.. 787,468
Rail construction, R. M. Burke ... ... 787,434
Rail joint, A. H. Stevenson ..... ... 787,544
Rail joint, J. W. Anderson . 787,607
Rail joint, Edwards & Jarrett........c..... 787,615
Railway rack rail switch mechanism, F. L.
SeSSIONS  vvviereiiieirnroseronnnns ee... 787,590
Railway rail anchor, B. F. Beckman........ 787,871
Railway switch, electrically controlled, R.
V. Cheatham ........ccevvevevennnnnnnns 787,827
Railway switch, suspended electrie, Pfaffen-
bach & Muller ........... 787,856
Railway tie, Z. C. Robbins.. 787,399
Railway vehicle wheels, fasteni g t es to,
SEADE v eiririiniiiinaans P 787,801
Range, gas, J. F. Mills ......ccciuunn.. 787,686
Refractory bodies, making, E. G. Acheson.. 787,869
Rock drill, J. M. Hamor ................. 787,376
Rolling, shaping metallic ingots by trans-
verse, L. D. Davis .........coevunnnn 787,612
Rotary engine, M. E. Fuller . 787,370
Rotary engine, J. P. Magney .......... 787,521
Rotary engine, C. A. and O. W. Hult.... 787,762
Rubber, cleaning, W. A. Lawrence ...... 787,518
Sanitary device, G. H. Davis .....cc00eue 787,357
Sash cord fastener, Stauffer & Ives... 787,592
Saw handle, C. Cassel ........coivvvnnnnns 787,354
Sawmill carriage emergency brake, J. I.
Graham 787,374
Sawmill feeding mechanism,
worth .. 787,423
Saw, portable hand, . S. McCreery. . 787,532
Saw set, O. E. Lindfors ................ 787,519
Sawing machine, circular, B. G. Herbert... 787,510
Scale computing apparatus, weighing, J.
ThOIAS .vvuvrvnesnernenesessnsansonnas 787,413
Screw thread and worm cutter, external, J
F. Maloney .o..ivuvieeenncennnenns ee.. 787,582
Seamirg machine, double, E. Zeh.. 787,549
Seeder, E. Rea ....vviiiiieiinnnnnnns 787,467
Separating and threshing appliance, .
HendreckSon .......ceeeeeeeeennns ee... 787,756
Setting, G. W. Dover ......... . 787,733
Shackle, -Bonnel & McGowan .. 787,430
Shelf goods box, C. Arnold .... 787,712
Shingle, roofing, L. G. Sharp . 787,475
Shoe tree, N. J. Dobel ...... 787,440
Shovel or spade, M. Cahill 787,660
Show case, C. F. Murray . 787,461
Signal apparatus, C. B. GUND.eeveeeeenss 787,753
Signal light, E. A. Edwards..... 787,740
Signal system and apparatus therefor,
Patenall & Dryden ....... cesessesses 187,393

The
Smooth-Running Car

As the accompanying demonstra-
tion proves the Autocar motor does
not have the unpleasant jar and
shake found in some motors. This
is due to the perfect balance of
power and weight characteristic of
Autocar construction. This feature

is but one of many which make

AUTOCAR

Type VIII—$1400

a wonderful automobile value.
Illustrationshows front of this
car—the highest type of light
four-passenger car. Rear en-
trance tonneau, detachable.
Twelve horse -power—double,
opposed cylinder motor loca-
ted in front. Ball bearing, shaft
drive. Front and rear con-
struction has ball bearings
throughout. Catalogue giving
full description of Type VIII,
Type X Runabout, and Type
XI Four Cylmder Car with
dealer’s name sent free upon
request.

Demonstl;at-ion of
Autocar Non-Vibration

The Autocar motor can be run
at full speed with a glass of water
standing on the hood over the
motor, without a drop of the
water being spilled.

THE AUTOOAR QOMPANY , Ardmore, Pa.

d Automobile Manufacturers.

No. 3 BECAUSE

every ounce of D

DOES. That is what D UR

ur(
CHICAGO BATTERY COMPANY,

UR ﬂ material is tested.
Added cost, but we test ALL material used in
D UR 0 construction. Must be
standard or it is rejected. Doesn’t show at first, but next year is when it

o BATTERY-

Durq

@ is built for. DURABILITY.

Cheapest in FINAL COST. Drop a line to

1402 Michigan Ave., Chicago

(eR. & C.

s

SHOWS AT A GLANCE
the amount of LIQUID in a tank. For
Motor Car tanks, Motor Boat tanks,
Storage tanks, ete. Gasoline, Oil or
Water. Operated under PRESSURE—or
gravity feed. Absolutely reliable and
guaranteed.

Can be applied to the Filler Opening of
Motor Car tanks in place of ordinary
Cap, or separate. For Motor Car tanks,
or any tank up to 16 in. in DEPTH.

Price, $5.00
Write for full description and illustrations.
Manufactured exclusively by the
R. & C. INDICATOR CO., Inc.
BRIDGEPORT CONN,, U. S. A.

NEW
Finsen Institute

After May Ist the Finsen Light Institute of
America—now located at 78 State Street—will
move to the magnificent new building they have
just erected.

No expense has been spared to make this the
most complete Institute of its kind in the world.

New Genuine High Power Finsen Lamps
direct from Copenhagen will be installed, thus
assuring quick treatment and minimum cost.

Write to Dept. D, for free literature telling
how skin diseases are cured by light.

After May 1st address

The Finsen Light Institute of America,
Washington Boulevard & Hamlin Ave.,
Dept. D. CHICAGO.

|

Magnetic Liquia Tndicator|

BICYCLES ON TRIAL

days. We on
grov lto anyone 'wzlham‘ a cent depaml.
inest guarantced $ ’
els

nh Coaster Brakes & Puncture- Proof Tires.

! Y903 & 1904 Models $7 to s

RIDER AGENTS WANTED in
each fown at ood pay. WWrite at once fog
8 Special Offer on sample bicycle.
S. SPEDRIES. AUTOMOBILES,
LE CO., Dept. M=8 CHICAGO

ﬂutomobilé Tires

All new and first class, contracted for before the raise
in price, and you are oftered the benetit.
3.50

%g § ‘é}é 1Rch sngﬁule tl%!)e. -
30x3 20.00
Every accessory and part for an automobile builder or

user equally low. You miss it if you don’t get our large
FRER Catalogue.

'J. H. NEUSTADT CO., St. Louis. Mo.

ENNEN'S
T

66 66 66

BORATED:
TALCUM

P A Positive Relier e -
CHAPPED HANDS, CHAFING |

and all afftictions ofthe skin.
A little higher in price, per-
% Raps, than worthless substi-

Lutes, but aveason for it."" Delightful
after phaving, Bold everywhere, or mailed on
receipt of 250. Get Mennen'’s (the original).
GERHARD MENNEN COMPANY, Newark, N.J.

Sample Free.

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. 1182. Price 10 cents.
For sale by MUNN & C0., %1 Broadway, New York City,
or by any bookseller or newsdealer.

IICE

Single Kick or Double Kick. Kick With
One Foot or Kick With Both—

BUT KICK
he KICKDRIVE is for drlving all

kmds of light machinery by foot p
Letus tell youallabout it. Get the booklet
SLOTKIN & PRAGLIN
210-212 A Canal Street, New York
% “Yalveless”
The

Here is a perfect Gasoline MotOf e
without valves. Simplicity, but per-
fection in parts. 'More power and less
weight—67 pounds only. All parts
interchangeable. Bearings of bronze.
Perfect lubrication. Brass generator,
Small compass. Great satisfaction.

WRIGHT OTOR CO., Buffalo, N. Y., U, S, A.

PERFORATED METALS

£ OF EVERY DESCRIPTION
FOR_ALL USES. '

I Turned Out $30I. 27

worth of plating in 2 weeks, writes M. L. Smith of Pa. (used
| small outfit), Rev. Geo. Py Crawford writes, made $7.00 first
day. J.J.S. Mills, a farmer, writes, can easily make $5,00
day plating. Thos Parker, achool teacher 21 years, writes,
+ I made $9.80 profit one day, $9.35 another.” Plating
Business easily learned. We Teach You

1 Free—No Experience Required. Every-
iibody has tableware, watches, jewelry and metal
goods to be plated with Gold, Silver, Nickel and

&\ ‘Metal plating. Heavy Plnte—luelt process,

\ = gﬁnt:y or hu:nb;gL}é)’I‘t%s all nzesT %};g-
guarantee '

Whrite today for Oatalogue, Agcney and Oﬂ’er. Address,

F. Gray & Co., Plating Works, Cincinnati, Q,

W”“;h LUXURY IN TRAVEL

i

- AL a “"THEY NEVER DISAPPOINT"
S &5 GRAHAM SUPPL

— S SPIRAL spnmes?ggNJﬁ:;
&= RIDING AUTOMOBILES - -
&=, CAN BE ATTACHED TO ANY CAR.
BOOKLET FREE, THE GRAHAM CO.
8 PARK PLACE.New York City{(SA

%ﬂ"’_’

ELECTRIC SEWING MACHINE MO.

tor.—The instructions and numerous illustrations of de-
tails contained in this article will enable any mechani¢
ot 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, Seg SCIEN-
FTIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10
cents by mail, from this office and from all newsdealers.

sedlment will not spou nor discolor the
ﬁnest papers. Full 20z. bottle retails at
C., Or 8ent by mail for 10c.; also balf-
pints, pints and quarts.
LEPage’s Photo Paste,
20z. size retailsbe. ; by mail, 10c.
ONGESP
N TRE
1oz.bottleor tube, 10c.; by mail. 12c.
RUSSIA CEMENT CO., 189 Essex Ave., Gloucester, Mass,
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T - ’ e
. sl PYTIR . Siphon head for aerated liquids, Idris & [ |
Oad Freidnting Traction Endines| ., crme.." Pt 8410
Slimes in ore reduction, treating, G. A. — =
. Ll S B 60 000004000000030005003000 787,878 < i
- oo Slimes in ore treatment, filtering cell for - 7
separating, G. A. Duncan ............ 787,736 - >
Slipper, H. Thiemann .......... . 787,481 - &t &
Smoke consumer, G. Cramond -.. ... 787,728 I - p
Smokeless furnace, K. D. Shepherd ... 787,406 ( -t ,\\
Soap and making same, antiseptic, O. Lieb- ’ g "l" G !
L4011 5858 5560660000 00000000 000000500000 787,776 P2 i P )
Soap dispensing apparatus, Saltzgaber & / &
Carmichael ......coiviiinieeeneeecneess 787,700 \ ) - T
Over 200 in use on Pacific Coast aéone. Siberiél, SOOtT 3r”9l§tef and draft regulator, C. H. T -
i i i i Ul (59 55806000 000080600500000880 0000060 o
lslg:?{hle?u_la' SHGEH R O G LRLE Sound, 11ﬁnding the direction of, Mundy &
E A 5 8 o e R G 6 a000000a000 00000000

Engines 10 Horse-power. Wood, Coal, or Oi) >
burning. Hauls 50 toms, takes gradé's 5 to 25 per | Spark arrester, A. H. O0’Quinn .
cent. Capacity each car 16 tons. Speed indicator, E. T. Turney ... e

Speed mechanism, variable, H. M. Norris.. 787,392 | §

THE BEST MFG. COMPANY Spindle, J. Wahl .......ccooviiinennnannns 787,809

Stack piler and inclosure, J. H. Clark.... 787,563
. ‘San Leandro, California Stamping apparatus, check, I7. W. Fuller.. 787,369
Cable Address, DANBEST. . Write for owr New | Stanchion opening device, E. O. Bergh.... 787,718
Codes, Western Union and Me¢Niel. Catalogue No.18. | Steam and oil trap, J. Franey .......... 787,365
i PO T P Steam boiler, L. Hussey ........cevveunenn 787,764
Steam generator, C. B. Rearick 787,397
Steam trap, A. L. French.......... 7. 787,367
Stone molding toel, J. B. Wilson. ... 187,546

Stop bead fastener, adjustable, W. Van
Gaasbheek ... ittt 787,596

Stop motion mechanism for textile machin-
ery, electrical, J. B. Whitney........ 787,653

Stoppers. See Bottle stopper.

Stove, A. K. Beckwith .......coviviennnns 787,425
Stove or heater, gas, H. Clayton........ 787,829

Stovepipe ventilator, J. E. & C. G. Nelson. 787,463
Street light hangers, flexible support for,

J. Stevenson, Jr. . . 787,410
Stretcher, G. A. Lung .. . 787,848

AL
Stretcher or spreader, YI. E. Palmer.. 787,632 “WOfk while J’OZt w07/k ldy whl'lg —yozt ldj}’,———lll]g
74 C%WITIES Soekar o3 adjustor, deep weil, B. Bl Grl o & ra

TR DAL« ooeeeemeee st e 787,621
. ; Swinging chair, A. P. Bottgar 787,556 .
THE CARLl S LE & Fl NCH CO Syringe, W. H. Pontious ...... 787,694 )
233 E.CLIFTON AVE( | Talking machine needles, devi
» WREEE PO CINCIN ling, D. J. Hood ............ 787,623

e F Telegraph, printing, J. C. Barclay.
CATALOS Telegraphic system, wireless, W. W.

Telephone call or ringer, C. E. Egan..

;%gligggg‘;ee %'gg:i;gg;tsﬁbp’,flzt,M§F°?I'j--,;;gt-lé;; ;23;2212 is your best help in both. To the business man
——— § elephone transmitter, J. Erickson........ 3 . .
BN s e O T O Dy AN O | Teleptione trangmiter, H. P. Clausen ... 757610 it has become a necessity—it doubles the value

balance will weigh up to one pound and will turn with a | ai

quarter of a postage stamp. he balance can be made ”i‘gﬁefiansteg?éhgﬂ . lesdw"vchIréafx.
by any amateur skilled in the use of tools, aud it will | 00 g m M, “Gantll
work as well as a $125 balance. The article is accom- 111 coupling, M. Cahl

of time. To the pleasure seeker it has become

anied by detailed working drawings showing various | Thread brake, H. A. Bates .. ] 3 1 1 1
f?mg}es ofytheW(l)rk. Thisla%tielgis} cgontsaineﬁ 1gn SCI‘EN- Thread, mechanism for detecting irregu- lndlspensable_lt dOUblCS the JOyS Of CXIStCHCC.
TIF{C Aﬁ}IERIChoSUﬁPLEMgNEb N??él 1B 4d. Prif\? 10 larities in silk, J. B. Whitney ........ 787,599
cents or sale by UNN - roadway, New | Threshing machine band cutter and feeder, g . g :
York City. or any bookseller or newsdealer. ’ T &S B MeCormiss one teecer, 787,784 Our cars possess efficiency without complication. Are the most thor-
Threshing machine sieve, C. W. Van Wye. 787,867 oughly tested cars on the market—are held to higher standards of quality.
-~z BRY | Titer rooting. L. G. Shatp oo T8TATA This explains why they were the only light cars awarded a Gold Medal at
ON TYPEWRITERS [ %ii’fi“ﬁ [Kgéllg::ékelfébe?é Dickersot: ;ggiig.i;, the St. Louis Exposition. ‘
of all Takes ] | Tirc' and rim, vehicle, F. Feldhau 787,362 Standard Runabout, ¢ h. p., $650 Light Tonneau Car, 10 h. p., $ 950
p  Send for samples of writing, prices, and Tire tread, J. R. Whittemore ...... 787,600 N .
catalogue. Machines shipped for inspection. f | Topacco, treating, J. L. Daniels, Jr. ..... 787,611 Touring Runabout, ¢ h. p., $750  Touring Car, 20 h. p. (2 cyl) $1400
NEW}“}}R“H s CHIC{}?‘I’: — 4 | Tomato scalder, J. P. Walker .......... 787,484 . . . X . .
13§ Barclay St %4 La Ballerte Tool driver, electric, 'W. F. Wagner...... 787,707 All prices f. o. b. factory. Write us for detailed specifications and in-

TO) KANSAS CITY, I § A
38 Bromfield St. ) Wyn’udoue st Tool handle, pneumatic, J. H. Templin.... 787,705

Tooth, artificial, C. T. Campbell.. .. . .. 787352 formation. Send 10c. for six months’ (vial subscription to Motor Talk, a

ST. LOUIS, 209 North 9th St. Tooth straightening apparatus, W. B. Shelp 787,861 monthly magazine devoted to automobile interests. Address Dept. 21.

SAN FRA%C‘;I&S?FDF_ Toy air ship, L. H. Hunter .. 787,515
nia St. Toy, trick, T. W. McGrath .. 787,535
Toy, whirling, W. Schaller .. 787 404 OLDS MOTOR WORKS, - - DETROIT, U. S. A.
T fast , C. R. Austin.. 787,71 PSR
Ti:ﬁi d?isn?n%{z. E. Ludlox‘xl' m ............ 787:685 Member of Association of Licen: ed Automobile”Manufacturers
Traction engine,, B. J. Diplock .......... 787,600 . .
Traction wheel, C. A. MeIntosh. ... . oo 787,536 Drawing Cory righted 1905,

Train signal, electric, Sullivan & Renshaw. 787,595 Brownell & Humphrey, Deroit.

Transporting device, Schuster & Metze.... 787,472

i -

%};‘f,}ﬂ To be published on July 1, 1905: A NEW PUBLICATION entitled

;; A . | H d G d SC]ENTIS ?ECSXKXERICAN

{g,".:\, merican ‘ omes al AI'EINS BUILDING MONTHLY i
Nl i)
\12(8/ HIS new monthly magazine will be much broader in scope than its predecessor. It will have \Myf/
v/u]’"u?v the word “HOME.” for its keynote. The man to whom this word has no meaning will vé?‘%
b‘\q‘nﬁﬁd have no interest in this new publication. It is the intention of the Editor to take the reader W
with him to various parts of the country, and show him how the better class of people live, whether 3¢
l/v,v‘ph the house may have cost $3,000 or $300,000. Good taste is, perhaps, more necessary in the v{d‘“g‘q
bin‘h-}}ﬂ building and furnishing of a house of small cost than in a mansion of importance. \(h'"bﬂ
X The Editor will not leave you on the outer doorstep, however, but will take you within, 3¢
/.,'{pk r where you may see how the house is furnished and decorated, and how the owners live. Then M
ﬁ\?m“fr :. '/;’ you may have a walk tbrough the garden, and then to the summer house, where, perhaps, the “W
e e plan of the formal garden culminates. X
U'U‘H\‘ ¥ ~ There will be published articles on room decoration and furnishing, showing how the furniture V/g"&
;qaé/w may be arranged to produce the best effects, what pictures may be hung, and what bric-a-brac, “;"07‘;
4 inhented from,some former mansion, may with advantage be discarded. W
0/0}"},}\ Each issue will contain an article on some important mansion, showing, if possible, various views of the vl/g‘%l

N\&'ﬁw exterior, the interior, and the garden. Plans are published with most of the residences shown. \W
)’j ’ The new publication will be issued monthly, and will be somewhat smaller in page size than the “Building )
Monthly,” viz.: 10% x14. It will have a handsome colored cover. It will have about 50 pages each issue. (}%

Price, 25 cents each issue; $3.00 a year. Kﬁ"z}

()

% SPECIAL OFFER TO READERS OF THE “SCIENTIFIC AMERICAN” &
ﬁ'ﬁ ‘L}'\ To any one subscribing before June 1, 1905, the subscription price will be $2.50 for “American Homes and Gardens” for one year from July 1, 1905, to Vw‘b\Q
biﬂxﬂ July 1, 1906, and the subscriber will receive free of charge the “Scientific American Building Monthly * for May and June. ‘\i‘:,qz’d
\ﬂ fi o any one subscribing after June 1, 1905, the subscription price, without exception, will be $3.00 a year. L

Subscribe at once and obtain the most favorable terms.
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Trolley, L. Leuenberger .......ceeeeeeeees 787,684
Trolley pole catcher, J. H. Walker . .. 787,810 : SPECIAL MANUFACTUHING
Trolley retriever, F. M. Miller ............ 787527 DIES AND STAMPINGS'TO ORDER.
> Trunk, H. Davis .........c..0.. ...787, 835 787,836
Tuftmg machine, mattress, ‘G."W. Bent.... 787,555 sl tg'g':?g}z'gﬁz D’?&Df,“'g gé%%ﬂ}l_ggg&%léWORK
Tug, thill, P. H. Fontaine .............. 787,364 | [RRIA SRt Jiou R Rt MU AT G Badger’s Fire Extinguisher will |
Turbine, fluid pressure, G. WestmghouSe M@ BN OR DRAWINGS FORESTIMATES. WRITE FOR OUR BOOKLET. put out any kind of a fire at the start.
Twine holder, E. E. Matsson ......cecees 787,781 THE GLOBE MACHINE & STAMPING CO. So simple a child can use it.
Twisting machine, warp, G. Hiller ...... 787,511 970 HAMILTON ST., CLEVELAND, OHIO. Write for inf ti
[ ] Twisting or spinning machine, H. b rite lor information, 1 e
13 R 8 5 550000000000 0000000R000 . 787,554 o BADGER FIRE EXTINGUISHER CO.
Twisting or spinning machine knottlng at- m (‘orllssEn(!lneS, Brewers’ 8) Portland St., Boston, Mass.
tachment, H. G. Beede 787,426 | _Bottlers: Machinery. THE  VILTER | |
Twyer, R. M. Downie ....... ) ) 787,666 Ml G. CO. 899 Clinton St., Milwaukee, Wis
Twyer iron, G. A. Walter

s & EXPERIMENTAL WORK
Typewriter ribbon guide, C. H. Dowlen.... 787,566 MUDEI_S Inventions developed. Special Machinery.

Typewriting, fi iser for students of ;
. Bratiin coer o Lor SHCents O 1a7,825 | E. V- BILLAARD, Fox Bldg.. Franklin Square. New York.

Typewr.it.ing mach‘ine, C. S. .Laboﬁsh ve.. T8T,TT2 UIES T00|S MDdEIS and SDECiﬂI Machlnery

Makes blocks perfectly water=proof.
Every shape and kind of stone from
2 inches to 6 feet long, ornamental

Progresgive business men use

tal ties anit
bingl Manarclure

Typewriting machine controlling apparatus,
5 5 0 F. (022 (56 5000000006000080603000000 787,875 o

design, sills, coping, anything. Umbrella support, D. Whipple .. 787,486 Hand Nug‘:;ll:ﬁs Machine

Tamps on the face of the mould Valve, H. Lippold ................. . 787’227 MLLOONS g‘gx"{’s‘}‘}y}‘;dig‘gnss‘e"ﬁ“% T i .g] dupt
using 2 to 1 of sand and cement for 33{32’ gbé;’:v “‘§ eﬂ%;‘,‘ﬁ;s 6 Ol ¢ . ;g’;’f,gg 9o T 1 repzJ;:T:h::‘;‘,gdeﬁsct(;ﬁel?gze;z’rnﬁ?gﬁx?teOrf
facing, rendering block impervious Valve, triple, J. B. Purdy 787,695 DR" "G MAG H I " Es. Hang&l]ﬂ;}:}b L0 SO T TR AL (T

H Valve, whistle, F. L. Wolfe .. veees. T87,422 d y

to water and 5 to 1 for backing, thus Vanadium, molybdenum, titanium, — and = e s BATES MFG. CO., 31 Union Sq., New York

aving cement. tungsten, -treating products containing, L UNICON ‘MODEL WORKS CHICAG0—304 Wabash Avenue
8

H. L. Herrenschmidt ............. 787,758 & CGEARS @ 193 CLARK CHICAGO. L ; Factory, Orange, N

Hercules blocks cheaper than
lumber, brick or stone— far more

%’egegag}e Cuger, }{ JL.DDorsey a0 787,614 po :
egetable cutter, J. J. Drong ........... 787,734 xpert Manufacturers
Vehicle extension top or canopy, H. Smith. 787,798 RUBBER. Filzle Jobbing Work N CLEAR VIEW

durable. | i i
g Vehicle sand box, T. H. Stansill .......... 787,409 . .
Making cement stone a new and Vehicle sicering ‘mechanism, - motor, 0. W PARKER, STEARNS & SUTTON, 228.229 South St., New York Acetylene Search Light
11 5 0000000006800 888500000 ceeee
very profitable industry. Small Vehic}usess:torm shield, W. W. Warner...... ;g;{:ﬂ% Flying Machines that pm:reugéeg?%ﬂigfguféfhgv%%%gg {%a?ﬂgnncggscgft :1’1 {:‘fnudlé?hger?enr‘i.
capital required, as one machine ¥Sﬁlci?g?d§1'ag%invev' AHygs'dﬁh eprEDDOoC . ;g;,%g Set $1.50. Sample 3{10 C IRISH, Bratenahl, Cleveland, O. ﬁt(ﬁétsﬁ?x?rg?‘ysau{.&ﬂ:tﬁf 2 dvlvse;z:}
makes every kind of stone. Veneering machine for sawin:g' quartered ’ sable for night boating; making lard-
s mounted, soldered and finished, in ings; detecting obstructions; locat-
. oak or mahogsny, A. Brosius...787,492, 787,493 ORNAM ENT all metals. Souvenir and spedial Cin 3 i
Write for Catalog Z Vent%laltimg and air cooling mechanism, J. 787’454 WorkJsoI!Ilmf&ed 1?3113 aCl(l)d ’ilsl%ggglast?n% i ad pR ; 1Ang b“'JYS and penetratmg ng. ete.
Kelly ....o..oo... eeeenes eiene 000000 - y rovidence, . MERICAN ACETYLENE STOVE Co.
CENTURY CEMENT MAC[-“NE CO' ‘ Ventilator. See Stovepipe ventilator. ’ / 503 Masonic Temple, ’
Ventilator, S. D. Hanney ......... cee.. 787,377 MODELS CHICAGO MODEL WORKS MINNEAPOLIS, MINN.
189 W. Main Street ROCHESTER, N. Y. Ventqator, S. H. Jacobson .............. 787,882 ESTABLISHED T /78 £. MAD/ISON ST CHICAGO, /L L.
Veterinary instrument, H. M. Stevenson. . . 787,594 S672 wiRITE FOR CATALOGUE OF MODEL SUPPLIES |
Voting machine, W. Glenn .............. 787,373 G ATT ERIES
gatgo];) bed, vt’ran};forpmable, A. R. Stoner.. 787,704 MODEL AND ExpERlMENTAL WORK S
atchease, . B. Porter ............. .. 787,637 8 . N N D
Water closet bowl, M. D. Helfrich.. 787,755 | Flectrical and Mechanical Instruments. Small Mach’y. LL Kl

Water heater, Q. S. Backus 787,656 | EDWARD KLEINSCHMIDT, 82 W. Broadway, New York | RIZAIAN-V: o0y [0):7.1q 2 BATTERY. CO. CLEVELAND.O

Water heater and garbage burner, combined,

F. C. KUMMErOW ...ivvvrienennnennnnnn 787,771
Water meten, o Lt S 5, 180010 I“V[N]'[]BSWA“%;P”&AL% 7 BOOKS IN . 2o

Water of condensation, means for separat- largest equipment; lowest pric- ing? Do you value simple, time-saving, compact,

ing and purifying, M. M. Phenice...... 787,395 Sen sample or analytic, scientific methaods, ble of indefnite ex-
Water purifying apparatus, B. B. Susanka. 787,803 mode]fot]ow estlmate and best expert advice panss;on s%emgned by a;—_x excggrr:enced manufacturer,
Welding, O. Eigen ............ceeeeeuns 787,742 EAGLE TOOL CO., Dept. A, Cincinnatl, 0. yged in all sorts of business.
L. B. BAKER, Waterbury, Conn,

Well drilling machine, Griffith & Cosper.. 787,842
{ Wheel. See Current wheel.
Wheel, J. C. Couper ............ 787,564
Wheel, A. J. Adams ............. 787,815
Whip and line lock, B. Moore (CINEPAR - J.ROBBINS MFG. CO 58 KNEELAND ST.
Window, horizontally pivoted, H. B. Hite- SEND For CATALOGUE **+»*BOSTON,MASS.

Wingow screen, W, B MeGlamers 0110 T804 ’ LEARN WATCHMAKING

PLATES—STEEL STA
“EMPLOYEE CHECKS,KEY TAGS &BADGES EXPERT &; J%A“éﬁlf‘W‘b;
THOs. H. HART & C0., Charlestown, Mass.

Window screen, W. J. Baker ...... . 787,818 Pl b' 5 h l
i i i I l l Reﬂned rofitable labor. Competent men always in
erg];‘nahnc e Rt 787.457 u ln g C OO S man ’\ge teach it thoroughly in ashn%agy months as
N T e e AR A A O ) — 1L formerl took years. Does away wi th tedious appren
Wire tightening device, G. E. Martin. 787,522 Algg‘gla‘, R%%‘i %':)d %%{]soot]g é%aggagél'é'ﬁbﬁgﬁﬁgg' ticeship, yMoney' earned while studying. Positions se-
Woodwork, uniting, W. J. Boda...... 787,429 Send_for catalogue. 4973-75 Easton Avenue, St. Louis, cured. FEas germs. Send for catalog.
Wrap, package, W. H. Pollock..... ceeeses 787,465 | Mo., 107-109 West, Third Sireet, Cincinnati, O. ST. LOUIS ‘WATCHM AKIN 6 SCHOOL, 8t. Louis, Mo.

Wrapping machine, A. E. Hopkins .....
THE INTERNAL WORK OF THE| v it 85 Delancy o.oovvorvns L1 787,359
Wind. By 8. P. LANGLEY. A painstaking discussion | wrench, K. G. Overland g
by the leadmg authority on Aerodynamics, of a subject Wrench, L. G. Egger

of value to all interésted in airships. SclENTIFIC + L. G. Egger ..... ... 787741 &
AMERICAN SUPPLEMENTS 946 and 949, Price 10| Wrench, C. C. Longard ...... . 787,778

cents each, by mail. Munn & (umbpany, 361 Broadway | Yoke construction, N. H. Roe ...ccceeeeee 787,642

New York City, and all newsdealers. .

DESIGNS.
Badge, W. H. Atkins IS THE MOST RE-
Clock Ysupport W. E. McGraW MARKABLE ART PUB-
Dish, O. S. Straus ................. ) LICATION EVER PRE-
Electric light cluster, s SENTEDIN AMERICA,
é;;(!)l;{)l: ]V3V Dgri{)rihg ................ .. 37, BECAUSE IT COM-
Spoons, forks, or similar articles, handle BINES THE GREAT-
for, W. C. Codman ............couveun.. 37,406 EST BEAUTY OF RE-
Spoons, forks, or similar articles, handle
POGOT, B, von Hagen .r..... S a1 PRODUCTION WITH
Tiling, D. W. Austin ........ THE MINIMUM OF
Type, font of, G. O. Ottley COST
Type, font of, W. A. Schraubstadter........ 37,414 *
The collection consists
LABELS. p P
{}‘f“’ let us sei';d sou . . . of fifty pictures (minia-
{eling af soont - We will aisosena | | “ACGIbmY” for boots and shoes, M. . A " 1,056 || fTE suggestion (ff one
o Frof Stlﬁ)i';sf%f-t};g:}ﬁg?ngsuﬁu; “Crescent Mixed Paints,”’ for mixed paints, 1s here glven), and repre-
handwriting. Cawley, Clark & CO. «.euveveneeenn.s 12,078 sents, by @ new and se-
“Cr(ﬁvn Phonograph 0il,”” for oil, T. C. crel process, the finest
(13131 585 00000000800080603005060000 a0 ’
“Diamond State Rye W works of the world’s
Lo T LOVY teveueerenneennnseennneeenns || most famous painters in
“Fleﬁ-()lg}lea Dog Soap,”” for dog soap, C. T the wonderful art period
¢“H-Y-0-C-H,”’ f;)r a remedy f(;r rheuma- ’ between 1400 and 180_0' . . . . .
. tism, J. 8. Young .................... 12,053 Each photo-mezzotint is 15x20 inches, and is accompanied by a page of critical
“Jap-o-size,” for a color drier, Beckwith- notes by Sir Martin Conway, Slade Professor of Art, Cambridge Universit
......................... 12,076 y ol I ay, : ) ge Un Yo
] “The Pen That Fills Itself” o ‘:Jos(f]haBni‘llllﬁfgs?B' tor cigars, T. Tewis 1onret 12,069 When it was issued in Europe this work caused amazement in art circles; it
Dip pen in any inkwell or any ink, press lever and operations | | “‘Lac-er-all,”” for varnish stains, Cawley, seemed incredible that such exquisite beauty and fidelity of reproductive tone
¥ou owe it to yourself to learn more about this perfect pen? o Clark & 00 ..o 12,077 |} could by any process be executed and delivered to the public so inexpensively.
If you will let us send you our beautiful new illustrated ““Liquid Thyrinoids,”’ 5 5 < . " E b $
catalogue, it will make you a CONKLIN enthusiast. ROIZHLOT - .eerenmmeeennaaneneeaannns 12,051 If it astonished the critical it delighted art lovers in general.
H 120 Madison Ave. ¢ ice.” . : . .
The Conklin Pen CGo. 2% aiieosiy ‘Lit;(;r; g:)ce, for rice, American Rice Cer: I It solved the problem how to enrich the home with the refining graces of true
Represented in Great Britain by American Agencies, Ltd., 38 Shos <014 Hickory,” for boots and shoes. M. art on terms w1th1_n the means of the most garef}ll purchaser.. .
Lk"{,‘;i,f;";‘;gﬁ‘;’;ﬁi o o o Australia by Rac, Munn T, Mullen ..........oooee 12,057 And yet the pictures are worthy a distinguished place in the collection of the
i - “Parsley Comnound,”” for medicine, Guyer e most dlscrlmlnatmg connoisseur,
Medicine Co. .......occiiiiiiiiiiiienn. 12,052 For the first time in the history of art a collection of masterpieces is open to
WEEBER “Pine Tree Salve,”” for salve, Blewett Bros. h . f f d refi h illi N
. . 000 et e 12,054 the possession of persous of taste and refinement who are not millionaires. .
Gas and GaSO|II‘Ie Engll‘les “Puritan Wafers,” for biscuits, crackers and . A member of the Royal Academy, London, said of this group of Masterpleces :
For Marine and all power purposes, | - Wafers, T%g‘:"slﬁ‘:‘fgizsg;g B Temins 12079 |1 ¢ In this age, when so many inartistic J)xctures are constantly appearing, #/is series
Workmanship the highest, ptice per | | Qulekshine, iqui ' comes as a boon to mankind, and should mean #he dethronement of hideous produc-

H. P. the lowest. The kind that will | “Royal Liquid Coffee,”” for liquid -coffee, 0 1
run smooth and keep running. Not Royal Coffee CO. weuvevnensasenenerannn 12,066 tions which so long have occupied a place on our walls.””

an experiment but tested out y four “SQalada,” for tea, P. C. Larkin....12,061 to 12,065

years coutinuous runuing. GuAran- | . periins,” for whisky, G. Andreas & Co. 12,068 = ST
teed for one vear and to give abso- i Perkins,” for whisky, 5
lute satistaction. Agents wanted. “Signal,” for cigars, G. H. VIar;vanll.t e, 12,070 a ls e lss'o” o rue rt

¢ ¢Sunny Castle,” for cigars
6 H.-P .1;25,00 e R'Afxf,g?%fgyf%%. XV.ORKS . Hausf.eh,i’ & THuennekens d ...... 390 12,071
S\lrgo I?“E' Jfoéefpic*frltf‘.‘f‘_ “ameprepa & 12,075 These pictures give you an intimate knowledge of the great paint-
50 Years’ “The Katzenjammer Mixup,” for a game, ings that have been for centuries the inspiration of genius and the
Fan Craze CO. ..eeveeirnarneecencennss 12,079 sprmg of culture. Q‘o

Experience “The Kokolo Tonic,” for medicine, J. L. A home without the ennobling influence of art is without one

TIN  Boaoaonga00aa0q0an000NEI00RAaEEs 12,050 _
“Thgui\ll'agic Curler,” for hair curlers, Magic of the greatest benefactors of intelligent society.
Curler €0, \..voviicieneione Albors Bros. g2.00 The photo-mezzotint is superior to the best etching or en-
¢
“Violet Oats,” for rolled oats, Albers 12,059 || graving. The secret of this remarkable process remains with
Milling Co
the FEuropean publishers who discovered it. We are the sole
| ) importers for America, and are prepared to furnish the
] PRINTS. Pictures at a price surprising to all.
Trade Marks, “Bull Frog Brand,” for India rubber hose, The publication of ““Che Gallery of Masterpieces””
Copymphinte. | “Knootor Besrvaese,” for fows, Wisbun. 10 || allows no ome an excuse for mot having a home
Anyone sending a sketch and descrmtlo’n T Crosby Co. ...... e e 1,268 collection of art pictures that shall be both
quickly ascertain our opinion free whether an ‘“The V&Z}onderfuéiElect;‘jlc (iapdyCM?ichix{;,”mfor charming and educative to all &”ho may
invention is probably patentable. Communica- candy machines, Klectric Candy Machine n enjoy-
tions strictly confidential. Handbook on Patents COi eerenneee e . have the privilege of its study a joy
sent fre 1dest agency forsecuring patents. ment.
Patents taken through MUNN & Co. receive
Special Notice, without charge, in the A printed copy of the specification and drawin
of any patent in the foregoing list, or any paten

SCIentI flc Amerlca“ in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
&, handsomely illustrated woekly: pargestair given. Address Munn & Co., 361 Broadway, New || * THE GARDEN+ g COWNTRY urr@wvwom.us-
year; four months, $l. Sold by all newsdesalers York. « MAGAZINE * IN AMERICA * © WORK =
Canadian patents may now be obtained by the in- .
MUNN & cn 361 Broadway, New‘urk ventors for any of the inventions named in the fore- | § -DO\/BLEDAY - PAGE « CQO » NEW « YORK-
. ’ going list. For terms and further particulars
Branch Office 625 F St. Washington, D. C. address Munn & Co., 361 Broadway, New York.
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[ o . - DID IT EVER OCCUR TO YOU when called upon to perform some mechan-
Braughism&n- B ical work to be confronted by almost insurmontable difficulties_because you did
not have handy the right kind of tools to take measurements? Is it practical for
] any man to carry a cumbersome tool chest to take measurements ?
To@l Makers 1 [ ] sﬁPPOSE you could carry in your vest pocket all in one instrument; an Outside
A New, Handy and Convenient Device for Caliper, an Inside Caliper, a Divider, a St raight Edge,an Angle Edge,
'] Taking Measurements a Depth Gauge, a Try Square, a Center Square, an Angle Protractor, a Center Gauge
“ach““sts! is the v and many other combinations too numerous to mention, but understood and ap-
? 2 L preciated at once by all having to deal with any kind of measurements. We now
. Wiet- i i present a tool which will enable you to fill all these requirementsand take allmeasure-
Elec'ric|a“ s! Goethe £ ments, within itsscope, accuratelﬁ %x:xd quiclgly. tlt 11:5 &ns,detotiscuperlor steel, (I:%re{l‘lutl)y
S an oroughly tested as to its accuracy. will be
found to be a novel and valuableaddition to the tool
Combination e chest of an.
! y mechanic. The practical men will find
i ) Pat‘ern MakerS! Gauge ! bellls %‘:t‘éfgfx constant and novel uses for it under any and all
Orient Buckboard, 4 H. P. Price $375. a]lfgegiﬁerennand circumstances. It is 8o portableand convenient—
Now offered & being small enough for the pocket—that it can

difficulé problems
5 always be at hand, Thegauge is made by first-
§ Which arise in the class mechanics and no expense is spared to in-

Everybody! for the first
shop o elsowhere sure accuracy. We commend it asafinished and
erfect tool for the various uses to which it can

If It’s aQuestion of Price fns atie

don’t overlook the fact that the Orient Buckboard {snot e i sl i i i Hneatleatherotte case with metal trimmings,soas
only the lowest priced automobile in the world butis | E : : DAL S % e . B to beconvenientlycarried in the pocket. Hereisa,

the only automobile of this year’s manufacture that
w7 MSPECIAL OFFER

can be bought for less than $600.
B READ IT. We Want to Increase the Subscription List to our Monthly Journal

Itis not a make-shift, but a thoroughly practical, de-
pendable motor-car with a maximum speed of 35 miles
an hour and a tested and proven hill-climbing capacity
of 2]:'; per ceng; gradgslunder fufl} load. d—h, 1most | o ; -, . i

This year’s model is greatly improved—has almos cale graduated to iy S AR A i :
noiselesg driving pinions,simplified carbureter, enlarged ; 54ths of an inch.
spring surface, improved muffler, and anew starting de- | Protractor in de- S M o D E R N M A c H I N E R Y The foundation of clvilization rests on Inventions of new machinery. To keep abreast

An Orient Buckboard costs $375.

vice that is the best thing ever put on a gasoline engine. | grees and 4 . of mechanical progress should be the aim of every intelligent man., Our publication
¥ et any one gf fomP styles, %or two or four | numbered., keoeps you informed, and 1t is written o0 all can understand it, and the best illustrated of its class. MODERN MACHINERY COSTS ¢1.00

; i A YEAR, We want to get you started reading this paper regularly, and therefore make you this offer. Send us your subscription
at once, enclosing $2.00, and we will mai, you MODERN MAOHINERY every month for Twe Yearsand a WiEfl‘-G()ET]lE COMBINATION GAUGE FREE at once. It not
just as represented send the gaugeright back and we will refund your money. Don’t delay accepting this proposition; write teday. Remember,money back tomorrow if dissatisfied,

WTA(I)‘EE?N%OSAEI;T Modern Machinery Publishing Company, Suite 915 ecrity Bldg., Chiago
COLD GALVANIZING.

are the simplest, handsomest American cars. They
AMERICGAN PROCESS. NO ROYALTIES.

have 4-cylinder. vertical tandem motors, positive air-
cooling, direct drive, shiding gear tramsmission, with
SAMPLES anp INFORMATION on. APPLICATION,, .,
NICK

three forward %eeeds andreverse. Theyare “*Waltham-
made” and of Waltham standard. Five %tbyles, 16H.P.
and 20 H. P., at $1,500, $1,650, $2,000 and $2,250.
Electro-Plating
Apoaratns and Material,
THE

WALTHAM MANUFACTURING COMPANY
Hanson & VanWinkle

ou can g |
passengers, at $375, $450, $475, $625. Catalogue free.

44 Broad Street, New York City
Factory at Waltham, Mass. S - : 1
Members of Association of Licensed A ile Manuf: i W. L. Douglas Makes and Sells More
Men’s $3.50 Shoes than Any Other
Manufacturer in the World. %10,000
REWARD to any one who can disprove this statement.

0.y
Newari. N. J.
92 William St., N. Y,
30 & 32 S. Canal St.
Chicago.

‘W. L. Douglas $3.50 shoes are the greatest sellers
in the world because of their excellent stﬁ]le, easy fit-
ting and sugerim- wearing qualities. T

ey are just

as good as those that cost from $5.00 to $7 00 The
only difference is the &)rlce. W. L. Douglas $3.50 shoes
cost more to make, hold their shape better, wear longer, and
are of greater value than any other $3.50 shoe on the market
to-day. W.L. Dougllaa guarantees their value by stamping his
name and price on the bottom of each shoe. Look forit. e no .
substitute. . L. Douglas $3.50 shoes are sold through his own retail stores in the principal
cities, and by shoe dealers everywhere. No matter where you live, W. L. Douglas shoes are
within your reach. Better Than An?r Other Make at Any Price.
“For thelastthree years I haveworn the Douglas $3.50 shoe and.found
them not on?/ as good, but better than any shoe that I have ever Zl_azii
n

BRISTOL’S

RECORDING INSTRUMENTS.
"} Pressure Gauges, Vacuum Gauges, Volt-

M meters, Amperemeters, Wattmeters, and
Thermometers, make continuous records
Day and Night. Will pay for themselves.
Every instrument fully guaranteed and
sent on 30 days’ trial. Sendfor Circu=

Model N Double Side
28 H. P. Entrance Tonneau

Winner of the Grand Prize, World’s
Fair, St. Louis. $3500 f.o.b.factory.

Send for catalogue J.

Packard Motor Car Co.

regardless of price.”’ — Chas. L. Farrell, Asst. Cashier, The Capit lars and, Specimen Chart.
Nat. Bank, Indignapolis, Ind. ? “ = The Bristol Comvany, Waterbury. Conn,
Boys wear W. L. Douglas $2.50 and $2.00 shoes because GOLD MFDAL, ST. LOUIS EXPOSITION.

pee they fit better, hold their shape and wear lon;er than other makes.
ESSOP STEEL C©

%)

. L. Douglas uses Corona Coltskinin his §3.50 shoes. Corona

F ng 1isr Eoﬁcid%gﬂf % bt%vthi et pgﬁm bleﬂhﬁr rcgd? cfdér
astlolo: yelets () eal ra,ssf. oes g ail, 'nts EXtra. H P
A FRS OF CRUCIBLE SHEET STEE
6 M WASHINGTORN, PA .

Write for Illustrated Cata gue glrég’rgﬁ/lelsv.lAss
» .

W. L. DtO GLAS, 157 Spark St.,
579 Mills have been sold the past two years to the following
Portland Cement Works: —

Member A, L. A, M, DETROIT, M1CH.
New York Branch, 1540 Broadway

§ e Lehigh Portland Cement Co., Ormrod, Pa, Texas Portland Cement ime Co., Dallag
¢ st - Lehigh Portland Cement Co.,' Mitchel", Ing. exas. nd & L ’ ’
$3,000 p ] 2 Lehigh Portland Cement Co., Wellston, Ohio. ~ Wabash Portland Cement Co., Stroh, Ind.
g S ﬂf' Ci Cement Co., Coplay, Pa. Kansas Portland Cement Co., Iola, Kan.
382-38 horse power, 2,500 pounds, 4 ¢ylinders, ; > ] i @Glens Falls Portland Cement Co., Glens Falls, Alma Cement Co., Wellston, Ohio.
vertical, shaft drive, More Exclusive N.Y. Aetna Portland Cement Co., Fenton, Mich,
Features of Merit than any other car i | ‘Cuyaga Lake Cement Co., Ithaca, N. Y. Penn-Allen Portland Cement Co., Allentown, Pa.
in ‘America. Guaranteed Deliveries. / I b NationalPortland Cement Co., Durham, Ont. Martins_Creek Portland Cement Co., Martins
‘Write Dept. M for catalog. . T g / A %anduskyg(:ﬁlmgi gemen‘tCCo., b?yracuse,ll\fdi] Wol reek, N. Hand Co
i : it ewaygo Portland Cement Co., Newaygo, Mich. olverine Portlan emen - 1dwater,
ROYAL T1OTOR CAR CO. - Cleveland, Ohio / ; ‘ Groat Northern Fortland. Cemént Coo S1atlboro, © - Mioh. Cement, Co, i
(s \ i Bronson Portland Cement Co., Bronson, Mich,

Mich,
Midland Portland Cement Co,, Bedford, Ind. %uaker Portland Cement Co., Sandts Eddy, Pa.
Bonneville Portland Cement Co., Siegfried, Pa. 1lamond Cement & Lithograph Stone Co., Chi-

Jroquois Portland Cement Co.. 6aledonia, N.Y. cago, Il1.
Alpha Portland Cement Co., Aﬁphn, N.J. Missis sippi Valley Portland Cement Co., Louis-
‘Whitehall Portland Cement Co., Cementon, Pa, iana, Mo.
i Struthers Furnace Co., Struthers, Ohio. Belleville Portland Cement Co., Belleville, Ont.
Stationaries, Portables, Hoisters, Pump- i ol g dola Portland Cement Co., Iola, Kan. ToledoPortland Cement Co., Manchester, Mich.
ers, Sawing and Boat Outfits, Combined > i . -
with Dynamos. ) That forms an affirmative argument that ought to clinch your orders.
_ Gas“';“eé f&ﬂg’t Ilierosene. . : Most work and best work in the least time with the least expense make
. o ‘imte: l»,:’)’;ve‘i‘“;”;":ds ‘ . i the ¢ Griffin Mill ” the King Pin of the world.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. L : Illustrated catalogue shows what you need. Itisfree,

BRADLEY PULVERIZER CO.

92 STATE STREET, BOSTON, MASS.

TO PROVE that Daus’ “Tip-Top” is
the best and simplest device for makin
100 cog)ies from pen-written and &

copies from typewritten original, we will
ship complete duplicator, cap size,
without deposit, on' ten (10)

What Is Daus’Tip-Top?

A > \} days’ trial. . . .
A %)) Price 87.50 loss $5 Net .
o oax radediscounto
RS 15 e The Most Modern Marine Motor
TheRelix A, B, Daus Duplicator Co., DausBldg,, 111 John St, New York . oid smeod am
i 8 WATCNHES N
All varieties at iowest prices. Best Ralroad 4 sessing the fewest partsis the Van
Scalﬂs Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes, :

Auken Motor. No vibration,
- easy to operate, simple, rehable,
Money. Liste ras e ey e o ate o 41c  The man who owns or drives an Auto should not use an expensive watch. The

clean, Great power. Perfect con-
- New England screw cased watches are perfection for lotor work.

trol. Always ready. Every stroke
The Best AUTOMOBILE Dust and wet proof. Accuracy guaranteed

cleans the cylinder.
VAN AUKEN-CLEVAUC CO.
for
THE NEW ENGLAND WATCH CO. 37 Q 39 Maiden Lane, New York
Dry Batterz’ml SPARKING ? 63 Victoria Street, Liverpool, England l
|

Yonkers, N. Y., U.S.A.
a purely vegetable oil soap, containing
ee 0 pa r e i 20 h C N U Y S AP no lye, but cleaning by the penetrating
9 nature of its oils. Good for engineers,
4 Cells $1.25 electricians, chemists, etc., it thor-

- J. H. BUNNELL & CO rughly rem(g;]res ]allhgta'i:us, ASIHCh as rust, gé'ease ﬁnﬁ l(ij]ifg}(n;ers gf{'ﬁ th% han]ds or clgthing, v(vlithc;llxt

* injuring in the slightest. s0 unsurpassed as a . For cleaning floors and walls,

Eilectrical Manufacturors %0 Park Place, NEW YORK especially hard wood, it is invaluable. Has no equal for automobiles. Does not injure the polish, but

adds to the lustre. 1f your aealer does not keep it, send us his name and address and we will send you

All makes of Cameras and Lenses at|alarge can free. ,

Bargain Prices. HOFFHEIMER SOAP CO., 169 E. Jackson Boulevard, CHICAGO [ Our Microscopes, Microtomes, Laboratory

X Glassware, Chemical Apparatus, Chems
Get out Iatest Iists-—we save youmoney, Eastern Office, No. 1 Madison Square, NEW YORK icals, Photo Lenses and Shutters, Field
Films developed.

Glasses, Projection Apparatus, Photos
Bromide Enlargements.

| Micro Cameras are used by the leading
s
‘Photo work of all kinds at lowest ‘ Blly from Our F aCtOry

Laboratories and Government Departe
ments Round the World,

Catalogs free.

'BAUSCH & LOMB OPT. CO.

TETI70

. /—\\
prices. \ SAVE A THIRD
WC bUV and cxchange. — - A Ourﬁglan (?f selling cili.redct to user cuts out two ROCH ESTE R 'N Y.
] . [ . — ro il pri
We catry the famous Lumiere Plates i - BSSOriMEnt of carriages had harness i iasger than,
’—try them. - R ’ any dealer can show you. We guarantee all-our

ARAI.I!I. GHBESLY&q

goods. We are bona-fide manufacturers—not a
cominission house, Send for our free ilius-

trated catalogue, i
NATIONAL COMPANY, | HARNESS 0., Columbus, Ohio, @B@CIAMPSAI anetE)fiagan

49 West 28th Street, New York City. 15 to 21 Olinton Street.






