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ELECTRIC TRACTION TESTS AT THE WORLD’S FAIR.

One of the most valuable features of such great in-
dustrial exhibits as that now being held at St. Louis
is the series of elaborate tests of machinery and generai
industrial appliances. These are carried out by boards
consisting of some of the best-known experts in their
respective departments; and the special facilities af-
forded, the magnitude of the plants upon which the
t'ests are made, and the abundance of time available,
render the results of the highest scientific and com-
mercial value. Among the most elaborate of these
tests are those that have been projected by the Louis-
iana Exposition Commission in connection with elec-
tric traction. These are to be divided into three
classes. First, those which will be made in the Electri-
city Building; secondly, those made on special tracks
laid for the purpose within the Kxposition grounds;
and lastly, a series of trials which will be carried out
on a lengthy stretch of line outside of the grounds, t¢
throw further light upon the question of high-speea
traction. The experiments are intended to cover in a.
very complete way the equipment and operation of city
and suburban railroads, of interurban roads, and the
operation of heavy standard trains, such as run on the
trunk railroads of the country. The tests that are
made within the Electricity Building will be, to all
intents and purposes, shop tests, the various ma-
terials and plant selected being subjected to the same
inspectors and controlled by the same rules—an ar-
rangement Which“will make it possible to co-ordi-
nate and compare results in a thoroughly scientific
and satisfactory manner.
side the building are to be made under actual oper-
ative conditions. It is expected that all the great
electrical manufacturing companies will be repre-
sented, and a more complete collection of electrical
plants and apparatus will be gathered together than
was ever before assembled. It is hoped to supple-
ment and carry to an even more advanced point, the
valuable high-speed electrical tests made last year on
the Berlin-Zossen line, when, it will be remembered,
a speed of over 130 miles an hour was recorded.

+8-F

TURBINE OCEAN STEAMERS.,

Although the construction of the great turbine-pro-
pelled liners for the Cunard Company overshadows
in public interest every other marine turbine develop-
ment just now, it is a fact that there will be some
splendid specimens of turbine ocean liners in service
on the high seas long before the Cunard vessels are
in the water. Mention should be made incidentally
of the “Turbinia,” which was launched not very long
ago in Great Britain, and will soon cross the Atlantice
for service on Lake Ontario. Before many weeks a
large ocean steamer, the ‘Tasmania,” will be dis-
patched to Australia, and the Allan Line will place
two turbine-driven liners in the Atlantic service of the
company. Next year, moreover, a turbine-driven Cun-
ard steamer of about half the tonnage of the 25-knot
40,000-ton turbine ships will be plying between Liver-
pool and the United States. Considering that the prac-
tical turbine is but a decade and a half old, this must
be considered a remarkably rapid development of
- what is commercially considered an entirely new type
of steam engine.

—_—_— eir-————
NEW SYSTEM OF TUNNEL CONSTRUCTION.

Probably the most original piece of engineering
work along the whole route of the Rapid Transit Sub-
way is the tunnel which is being built beneath the
+ Harlem River. The method adopted is, as far as we
know, entirely new in a work of this character, and,
like many another development in engineering, it is
the outcome of local conditions of extreme difficulty
which demanded some other methods of constrnction
than those commonly adopted. These conditions arose
from the comparatively shallow depth at which it was
necessary to build the tunnel in order to avoid exces-
sive grades at the approaches, and the extremely

The tests carried on out-,
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treacherous nature of the material encountered at this

depth. The silt is so loose that tunneling by the
Beach shield system would have been very haz-
ardous, if not, indeed, altogether out of the question,

and accordingly the contractor, Mr. D. D. McBean, hit
upon the plan of driving two parallel lines of sheet
piling, spaced a little wider apart than the width or
the completed tunnel; bulkheading each end of the
structure; and covering it with a heavy water-tight
timber roof, the interior being then pumped dry ot
water, and the inclosed mud excavated down to grade
under the pneumatic system. This was the method
adopted in crossing the first half of the river on the
Manhattan shore. For the second half the contractor
followed the same principles of construction, but made
a considerable advance in point of rapidity and cheap-
ness of erection, by driving the two parallel walls of
sheet piling, cutting them off at the level of the
Iohgitudinal axis of the tunnel, building the upper
segmental half of the cast-iron lining in lengths of
70 to 80 feet upon pontoons, floating it over the sheet
piling, lowering it until its flanges rested upon the
piling, with which it made a water-tight joint, and let-
ting this finished half of the tunnel serve as the roof of
the temporary cofferdam. When the water is pumped
out the mud is excavated to grade, the lower half of
the cast-iron shell is built in place, bolted to the upper
half and calked, and the tunnel is completed.

There can be no question of the economy of this
method of construction over that which it supersedes;
and it has the great advantage that the tunnel may be
built with its upper surface practically at the highest
line allowed by the War Office in navigable waterways.-

The vertical stability of the tunnel, a question which

is causing much anxious thought on the Pennsylvania
tunnel, is assured by driving along the line of the tun-
nel as much piling as is necessary to support the
structure, this work being carried out before the lat-
eral walls of sheet piling are put down. The question
of the applicability of this system in the construc-
tion of tunnels across the East and Harlem Rivers
would hinge upon the amount of interference to navi-
gation that would be caused by the temporary staging
platforms that would be necessary during the construc-
tion of the various sections of the tunnel; but it would
seem -that these stagings might be so widely sepa-
rated as to cause but little interference with naviga-
tion.
O ——
OUR AVAILABLE IRON-ORE SUPPLY.

The falling off in demand for iron ore and iron-ore
properties last fall,
eral business and the curtailments by the iron manu-
facturers, principally the United States Steel Corpora-
tion, has in a measure obscured the real facts as to the
relation of consumption to available iron-ore supply
and put a damper on the wild rush for iron properties
which prevailed in 1901 and 1902. The sagging in the
iron trade has not changed the facts, nor have there
been made within recent years any discoveries of avail-
able iron ore that will materially postpone the day
when the great iron industry of the country is to be
brought face to face with the problem of supplying the
vast and increasing amount of ore annually consumed.
About five years ago, U. S. Geologist C. R. Van Hise
predicted that inside of a decade the standard of mar-
ketable ore from the Lake Superior district would be
between 50 and 60 per cent of iron content, instead of
over 60 per cent, the then prevailing limit. The con-
dition has been realized in less than half a decade,
and there is a prevailing opinion that an even lower
standard for merchantable ore in the Lake Superior
country is even now at hand. Considerable ore be-
tween 40 and 50 per cent in iron was mined at Ish-
peming (Michigan) last year, and iron men no longer
look away from the “low-grade” properties as form-
erly. This lowering of the standard has increased the
available supply considerably. It has been due partly
to the advantages of cheaper mining and transpor'ta-
tion and improvement in furnace practice, but it is a
certain indication of the realization by the iron con-
sumers that there is a limit to the amount of high-
grade ore in the Lake Superior district. The chief
consideration in the situation is the Lake Superior
supply, since from that district in 1902, 79 per cent of
the iron ore production of the United States came, and
in 1903 an increasing proportion. The older eastern
and southern districts do not hold any large ore re-
serves, and the newer districts are as yet all uncertain
or unavailable.

From the standpoint of the Lake Superior supply,
an interesting estimation as to the available iron ore
of the whole country can therefore be drawn. Esti-
mates made by the United States Geological Survey 1n
1902 of the amount of merchantable ore in ‘sight, that
is ore above 59 per cent-.in iron, give the ore reserve
in the Mesabi district as 500,000,000 to 700,000,000
tons. The aggregate of ore in sight in all the other
Lake Superior districts is placed at 350,000,000 tons.
Explorations since this estimate was made have not
materially increased these reserves. It is fair then in
the 1ight of the present known facts about the iron-
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ore supply in the Lake Superior districts to place the
available reserve at 1,000,000,000 tons of 59 per cent
ore. With this as a basis and the figures of annual
consumption as a measure, the time of the exhaustion
of these iron-ore reserves can be estimated. 'The pro-
duction of the Lake Superior mines in 1890, 1901, 1902
averaged about 8,000,000 tons; in 1893 it fell to 6,000,-
000. Since that time it has increased at about 2,500,
000 tons a year. The production in 1902 was 27,869,000
tons, and in 1903 24,300,000 tons, to use round figures.
Take this as indicating a present yearly demand for
25,000,000 tons, and allowing for no increase, the vis-
ible ore would be exhausted in forty years. Allowing
for an average annual increase of five per cent, which

.is a fair increase deduced from the years since 1899,

and is within the estimated general increase of busi-
ness for the country, not allowing for the yearly en-
largement of the uses of iron in all lines, it can be
arithmetically computed that the available ore esti-
mated will be all exhausted in twenty-three years!

On the other side of the question is the possibility
and probability that iron ores below 59 per cent will
be utilized in the near future. This will largely in-
crease the available supply, but how much cannot be
estimated, as these “low-grade” ore bodies have not
ordinarily been explored. Then there is a fair cer-
tainty that new ore bodies will be located within the
districts now worked for ore. These new bodies can-
not be very large, nor can they affect the supply in
any such manner as the finding of the Mesabi, for
instance, did; but these undiscovered ore bodies are
to be considered as a factor in the problem of ore sup-
ply. There is also a chance that new iron districts will
be opened in this region. The new Baraboo district in
Wisconsin, though not up to predictions, has added
perhaps 7,000,000 tons to the available ore. Explora-
tions in Canada on the Anticoken range and on the
western extension of the Mesabi give some promise of
new sources of supply. The recent discovery of a new
iron district in Aitkin and Crow Wing counties in
Minnesota may be of importance. These new districts,
however, have not, since the discovery of the Mesabi
in 1893, come up to the expectations. Notably has the
Michipicoten district in Ontario failed to realize the
hopes of its discoverers. The other iron ore deposits

in eastern Ontario are uncertain as to extent also.

So we have a possibility that within a quarter of a
century the Lake Superior mines will be unable to
meet the demands for a high-grade ore.

The western deposits are a factor in the future, but
most of these are at a disadvantage as to transporta-
tion. In fact, they are all cut off from the eastern con-
sumption by the necessarily high freight costs. The
consumption of iron produced in the western furnaces
may supply the local demands, and relieve the demand
on eastern furnaces to this extent. It is generally be-
lieved that these western deposits are not generally
so extensive as claimed, and further that with depth
the ore will become valueless, by reason of the increas-
ing sulphur content from the sulphides from which ali
of these ore bodies, except perhaps those in Wyoming,
are derived. The iron ore in Mexico may be an Im-
portant factor at no distant date. The deposits avail-
able to the Pacific Ocean are now being secured by
American capital as a supply for proposed furnaces at
American Pacific ports, and an iron property near Vera
Cruz is preparing to ship ore to the Atlantic ports, to
be consumed with the relatively small amount of Cu-
ban ore now imported for this market.

But the fact is, that but for the bountiful supply of
cheaply mined and transported ore from the Lake Su-
perior districts, the wonderful progress of the country
in industrial lines would not have been possible, and
it will be necessary to figure on the day when the
Lake Superior supply will be exhausted or be of a
lower grade, except as to reserves held by special in-
terests. Since the United States Steel Corporation
controls more than 70 per cent of the visible ore in the
Mesabi district, all of the developed mines in the Ver-
milion district, 60 per cent of the Penokee-Gogebic dis-
trict, and 50 per cent of the Marquette and Menomo-
nee districts, the problem for the independent con-
sumer of ore is made more imminent than the general
considerations indicate.

— -t ——
ON SOME NOVEL N-RAY PHENOMENA.,

Prof. Blondlot actively continues his investigations
of N-rays, and in a paper recently read before the
French Academy of Sciences, we note some interesting
facts. The author some time ago observed that sources
of light under the action of N-rays would show an in-
crease in brilliancy. Now, Blondlot thought it inter-
esting to ascertain whether the same phenomenon coc-
curs in the case of a body reflecting the light from an
external source or from an illuminant proper. The fol-
lowing experiment was accordingly made: A ribbon
of white paper, 15 millimeters in length and 2 milii-
meters in breadth, was fixed vertically to an iron-wire
support. The room being darkened, the paper ribbon
was feebly illuminated by a lateral beam of light
emerging from a vertical slit in a box inclosing a flame.
The N-rays from an Auer burner, traversing a rectan-
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gular slit in front of this slit, would strike the paper
ribbon. Now,' if the rays were intercepted by interpos-
ing either the hand or a lead plate, the small paper
rectangle would be darkened, and its outline lose in
distinctness. As soon as the screen was removed, both
the brilliancy and distinctness would reappear, thus
proving that the light diffused by the paper ribbon
was increased by the action of N-rays.

Now, the diffusion of light is a complex phenomenon
where regular reflection plays the part of an element-
ary fact. The author therefore thought of investigat-
ing whether the reflection of light is also modifled
under the action of N-rays. For this purpose a polished
knitting needle of steel was placed vertically in the
position previously occupied by the paper ribbon. In
a box completely closed but for a vertical slit at the
height of an Auer lamp (shut by a screen of transpar-
ent paper), a flame was placed so as to illuminate the
slit. By placing the eye at the slit, the image of the
latter formed by reflection on the steel cylinder was
distinctly seen, while the reflecting surface was struck
by N-rays, the action of the ray seeming to strengthen
the image. Similar results were obtained when the
needle was replaced either by a plane bronze mirror
or a polished quartz surface. All these effects of
N-rays require an appreciable time both to be produced
and to disappear. On the other hand, no action of
N-rays on refracted light could be observed, though
various experiments in this direction were undertaken
under many different conditions.

As the capacity of seeing small variations in candle
power varies for different persons, these phenomena

are nearly at the limit of perceptibility to some per-—~

sens, who only after a certain practice will be able to
observe them regularly and safely, whereas others
will at once and without the least difficulty note the
strengthening effect of N-rays on the candle power of a
small illuminant. Now, as the author has recently ob-
served the same phenomena with considerably in-
creased intensity when replacing the Auer burner by
a Nernst lamp, these phenomena may now be produced
with such intensity as to be visible to anybody.

P —

INDUCED RADIO-ACTIVITY AND ALUMINIUM,

BY DR. M. METZENBAUM.

It has been stated that if a sealed tube containing
radium of high activity be suspended in a normal salt
solution, and solutions containing various drugs, these
solutions become radio-active and are capable of affect-
ing photographic plates. It has further been intimated
that if radium has a therapeutic value, then these
solutions, which have been rendered radio-active, might
likewise have a therapeutic actien; and that since
solutions .can be taken internally, the possibilities of
these radio-active solutions might be of considerable
value. In view of these statements, I conducted a very
large series of experiments, from which the following
negative results have been obtained:

Two tubes of radium of 1,000,000 activity, each con-
taining 5 milligrammes, and two other tubes of lesser
activity, each containing 50 milligrammes, were placed
in a normal salt solution and remained there for ten
days. This solution was placed in test tubes of very
thin glass and in the small vials in which hypodermic
tabl_ets are contained. These were then strapped with
adhesive plaster to the film side of photographic plates.
Some of the plates had first been covered with black
paper. The tubes were thus maintained from a period
of twenty-four hours up to twenty-one days, and in
no case was there the faintest sign that the photo-
graphic plates had been affected.

It has been known for a long time that aluminium
offers very little resistance to the rays of radium
and radio-active substances. I therefore took many
boxes made of very thin aluminium, filled these with
so-called radio-active solutions, and placed them on
photographic plates covered with black paper. But in
no instance, even after ten days, was any image ob-
tained.

Then aluminium boxes were filled with these solu-
tions and placed on the bare photographic plates, and
after forty to forty-eight hours a very definite outline
of the boxes was obtained. Stimulated by this last ob-
servation, which I then considered a correct one, as
indicating a result due to the so-called radio-active
solutions, I practically completed a series of ninety-six
experiments, from which I made the following in-
ferences, which would be very gratifying if true, but as
I will soon show, are incorrect: -

First.—A normal salt solution becomes radio-active,
as proven by the outline of an aluminium box contain-
ing this solution, when this box is placed on a bare
photographic plate for forty to forty-eight hours.

Second.—A saturated salt solution becomes more
radio-active than a normal salt solution.

Third.—As the amount of salt in the solution is in-
creased, so is the induced radio-activity. .

Fourth.—A tube of 10 milligrammes of 1,000,000
activity does not induce a greater amount of radio-
activity into a salt solution, than does a tube .of 20
milligrammes of 7,000 activity, or a tube of 15 grains
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of 40 activity. From this it seemed as though a salt
solution could be rendered radio-active to a certain
degree only.

Fifth.—The radio-activity seemed to be just as great
after a tube of radium was suspended in a salt solu-
tion for ten hours, as it was after the tube of radium
had been kept in the salt solution continuously for
tiree weeks.

Sixth.—That a tube of radium could be placed in °

some salt, and if this salt were made into solution, it
would retain its radio-activity.

Seventh.—That this radio-activity is not lost after
several weeks.

If all of these inferences had not been overthrown,
and if these radio-active solutions had any therapeutic
action, then surely these results would have been of
great value, for it would be possible to transport these
solutions, or to render substances radio-active, and to
apply them. A tube of radium costing a few dollars
would accomplish the same result as a tube costing
$250.

When these aluminium boxes were placed on the
photographic plate, they produced only an outline of
their rim. This I explained by the fact that they
were slightly concave, and affected the plate only at
the points of contact. It was also noticed, no matter
what solutions the boxes contained, that there was
always about the same amount of print for the same
length of time. I had also noticed that distilled water,
when submitted -to the tubes of radium, produced the
same amount of print. This caused me some doubt;
for I believed it to be the solids in the solution which
became radio-active. Then aluminium boxes filled
with these salt solutions and empty ones were placed
on the reverse side of the photographic plates. They
did not affect the plates after a period of ten days.

During the entire series no aluminium box had been
used more than once, for I soon observed, if a box had
contained any of these solutions or any radio-active
substance, no matter how much I cleaned it or boiled
it, the box still affected the photographic plate, while
the steel keys, which had been covered with the various
uranium salts, and thorium, if they were cleaned
thoroughly, would not affect the photographic plate.
These boxes were always kept in a place where I
considered them out of the influence of all radio-active
substances.

These observations forced me to seek for an error.
This action of metallic aluminium on the photographic
plates I concluded niust be sought for in the boxes
themselves. Several empty boxes were placed on bare
photographic plates, and after forty-eight hours they
gave as good prints as if they had been filled with the
solutions. I thought that somehow they might have
been rendered radio-active. Some new boxes were
then obtained and placed on bare photographic plates.
After forty-eight hours these also affected the plate,
as well as many other new boxes.

The next Questions which vpresented themselves were:

First.—Is the particular product of aluminium, from
which these boxes are made, radio-active?

Second.—Is all aluminium radio-active?

Third.—Is the action of aluminium on photographic
plates, due to radio-activity, or some other cause?

Fourth.—If this action of aluminium on photographic
plates is not due to radio-activity, to what, then, is it
due?

Fifth.—What action will aluminium salts have on
photographic plates?

Summary: Many aluminium articles were placed
on bare photographic plates, and in every instance
they produced their own image in forty-eight to ninety-
six hours.

The same aluminium articles, when placed on photo-
graphic plates covered with black paper, did not pro-
duce an effect on the plate in ten days. The same
aluminium articles, when placed on the reverse side of
the photographic plate, or when separated from the
film by a plate of glass, did not affect the plate in ten
days. '

The summary of the experiments of placing alu-
minium salts, of which there are many, on bare photo-
graphic plates, is that in no instance was the plate at
all affected after ten days.

The inferences to be drawn are:

First.—When metallic aluminium is placed’ on the
bare photographic plate in the dark, it will produce
its own image.

Second.—That aluminium will not affect the photo-
graphic plate, when separated from the film of the
plate by black paper, glass, or when placed on the re-
verse side of the plates. Therefore, aluminium is not
radio-active.

The action of metallic aluminium on photographic
plates is probably either a chemical action or an
electrical action between the metal and the albuminate
of silver of the plate. This observation, that metallic
aluminium when placed or a bare photographic plate
produces its own image, has heretofore not been
pointed out. Tubes of radium were placed in various
powders, as bismuth subnitrate, for several days; then
these powders were placed directly on the film of the
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plate, and in no instance, even after ten days, did they
show the slightest effect on the plate.

These conclusions give positive proof that by sus-
pending tubes of radium of varying strength, for long
periods, in various solutions and various powders,
neither the solutions nor the powders are capable of
affecting photographic plates. Nor was it possible to
show the supposed induced radio-activity by means of
an electroscope.

SCIENCE NOTES.

M. Chevalier, the eminent French explorer, has re-
cently returned from prolonged travel in Central Afri-
ca. He has secured a valuable collection of interest-
ing documents and photographs of the country and its
people. Furthermore, he carried on his travels a
phonograph, upon which he has secured records of the
languages of the various natives in the region which
he explored, made by the natives themselves. These
records will be reproduced by Mr. Chevalier in the
course of his lectures describing his travels, expeni-
ences, and discoveries.

A French inventor, M. Heit, has devised a new type
of compass, which is automdtic in its action. By
means of this contrivance, the direction of the com-
pass is automatically registered minute by minute,
so that by consulting the chart which is thus produced
the ships’ officers can ascertain the exact route tra-
versed at any time of the passage. In the Heit appar-
atus the compass card, instead of having at its center
an agate resting on a fixed steel point, is fixed on a-
steel pivot which rests on a fixed agate. The latter is
immersed in a drop of mercury, which serves to con-
duct the current of electricity that renders the register-
ing of the movements of the compass possible. To
perform this function, a small silver index, kept in
constant electrical communication .with the pivot by a
fine and flexible wire, is attached to the card. Normal-
ly. this index does not touch the fixed basin surround-
ing the card, but by means of tl e electrical current the
circuit is rapidly closed and opened, with the result
that the angle of the boat with the meridian is regis-
tered. For this purpose the basin is divided into a
certain number of sections, isolated from each other
and corresponding in each case to a special circuit,
the registration being made on a sheet of paper by
means of a spark produced by a small induction coil.
The apparatus also registers the speed of the boat by
recording the revolutions of the screws, at each strolie
of the piston a current being closed and a signal sent
to the receiver. :

Mr. Percival Lowell, director of the Lowell Ob-
servatory, speaking of what constitutes satisfactory
or unsatisfactory vision of the celestial bodies, says,
in substance: Studies directed to that end have re-
sulted in a knowledge of the conditions which con-
stitute good or bad seeing. The basis of the
matter lies in the well-known fact that systems of
waves traverse the air, several of these systems being
present at once at various levels above the earth’s
surface. The waves composing any given system are
constant .in- size and differ for the different currents
all the way from a fraction of an inch to several feet
in length. If the distributing wave be less from crest
to ciest than the diameter of the object glass, the im-
age is confused by unequal refraction from the differ-
ent phases of the wave; if the wave be longer than
this, a bodily oscillation of the whole image results.
The first is fatal to good definition, the second makes
accurate micrometric measurement difficult. It is easy
to make these waves visible by taking out the eye-
piece and putting one’s eye in the focus of the instru-
ment whcn the tube is pointed at a bright light. It
is further possible to measure their effect by carefully
noting the character of the spurious disk and diffrac-
tion rings made by a star, and the extent of the swing
of the image in the field of view. By combining the
amount of confusion with the degree of bodily motion
of the resulting image the definition at any time and
place can be accurately and absolutely recorded. The
perfection of the optical image of a star testifies to
the lack of damaging currents with reference to the
object glass used. It records all the waves below a
Similarly, the amount of bodily
motion registers all those above that length.

~p—— O

The biggest carving knife ever manufactured may
be seen at the World’s Fair. This monster blade is
30 feet in length and has an edge as sharp as a razor.
It is made out of the finest steel, and the handle is
a masterpiece of the cutler’s art, elaborately carved
and beautifully polished. It would take a veritabie
giant to wield a knue like this. The blade is alto-
gether of American manufacture, and it is expected
to show for the first time that American cutlery has
now reached a point of perfection where it fears no
rivalry. The giant carving knife cost several thousand
dollars, and special machinery had to be made before
its construction could begin., No such knife was cver
before manufactured.
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NEW METHOD OF INFLATING BALLOONS IN WAR TIME,
BY EDWARD J. FORSTER.

At the present moment, when attention is naturally
attracted to every phase of war, a dcvelopment of
ballooning which will tend to simplify the use of
balloons in war time, and add immensely to their
value, deserves both a description and an explanation.
The improvement is due
to the ingenuity of Mr.
J. Nevil Maskelyne. It
occurred to Mr. Mas-
kelyne that though hot-
air Dballoons were no
novelty, in fact they
have been more or less
familiar to the public
for a century, yet for
practical purposes, the
hydrogen or gas-filled
balloon was the only
one generally used. He
determined to experi-
ment with hot-air bal-
loons, filling them by
means of  vaporized
petroleum or crystal
oil.

He at once called in
the active co-operation
of a widely-known and
most successful aeronau-
tical scientist, the Rev.
J. M. Bacon. Together
these two gentlemen,
through a long series
of experiments, succeed-
ed in demonstrating not
only the practicability
of inflating balloons in
this way, but also in
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Experiments with Aluminium Alloys.

The Aluminium Company of Neuhausen, Switzer-
land, having requested the Material-testing Bureau
of the Zurich Polytechnic to make for them a series
of tests of aluminium-bronze, as also to discover what
influence certain given additions of aluminium will
exert upon the peculiar properties of brass, we give

proving what immense
possibilities wait on the
new discovery. The
method followed 1is briefly this: A specially-con-
structed vaporizer or burner with an oil consumption
power of eight gallons per hour is placed in a staging,
above which is held the envelope of the balloon, con-
nected with the burner by a flexible asbestos tube.
‘When the vaporizer is working at full power, the bal-
loon expands with marvelous rapidity. For instance,
the balloon shown in our interesting series of photo-
graphic illustrations is an enormous envelope of 70,000
cubic feet capacity, having a diameter of 50 feet, and
a height of nearly 70 feet; yet this bag is fully inflated
well under half an hour. Fully to realize the rapidity of
inflations, it is necessary to note the illustrations which
show the different stages. Even to the uninitiated it
will occur that such a method of inflation must mean
much in time of war. Petroleum is a commodity ob-
tainable almost anywhere—cheap, portable, and readily
uged in the manner indicated. The balloon envelope,
the car, the vaporizer, and pump all together are
brought down to size and weight which makes the
problem of transport easy of solution. One very suc-
cessful experi-
ment was the
inflation of a
small balloon of
2,000 cubic feet
capacity with a
camera at-
tached, electric-
ally connected
by means of the
cable holding
the balloon cap-
tive, thus allow-
ing photographs
to be taken of
the surrounding
country. The
balloon can be
inflated, the as-
cent made, the
p hotograph
taken, and the
balloon brought
down again all
in two minutes.

An improve-
ment in car
seats has been
made by B. Repsdorph, of Houston, Texas, by which it
is possible to make a very comfortable bed out of an
ordinary car seat. The inventor thinks his patent
will be a boon to the colored persons of his and other
southern States where they are not allowed the privi-
lege of the cars occupied by white persons. The seat
itself is but little different from that of the ordinary
design, but it is supplied with a lock which holds it
rigidly after it has been made up into a bed-

The Balloon Fully Inflated.

The Balloon Partially Inflated.
NEW METHOD OF INFLATING BALLOONS IN WAR TIME,

from the Metalarbeiter the following results. Up to
a certain point brass becomes harder as the aluminium
is added, after which it becomes rapidly softer again.

For the softer alloys the point of maximum stabil-
ity or strength is reached with about 3.4 per cent of
aluminium, for the harder alloys with about 1.4 per
cent.

As the amount of aluminium increases, the tensile
strength of brass decreases; in fact, more than two
per cent of aluminium will render it too weak for any
useful purpose. The experiments were not carried
far enough to determine whether the brass would re-
cover its lost tensile strength by the further addition
of aluminium.

Small additions of silicon considerably increase its
hardness, and also greatly diminish its resistance to
the tearing strain. Iron is not present in sufficient
quantity to have any perceptible influence upon the
characteristics of the alloy. The effect of the different
combination of the alloys upon the peculiar tenacity
of the same is recognized from the facts that with the

The Burner, Vaporizer, and Pump for Vaporizing the Qil.
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tearing strains, as well as the tests under the hammer
and the cold breaking tests.

In the cold breaking tests several of the aluminium
bronzes demonstrated considerable toughness, which
corresponds to the resistance to the pull in the tearing
process. Those samples which were tested while red-
hot disclosed -an excellent degree of toughness for all
the aluminium bronzes
which were heated to
about 600 deg. C.

The results for ductil-
ity of cast metal are
given  below. Pure
aluminium is malleable
cold, as are aluminium
bronzes in general, and
yet if the aluminium be
increased in the alloy
the ductility becomes
less and less, until with
a 10 per cent addition
the possibility of beat-
ing out the alloy ceases
altogether. The pres-
ence of from 2 per cent
to 3 per cent of silicon
renders these bronzes
very brittle when cold
and next to impossible
to bring into any shape.

‘When heated, how-
ever, aluminum bronzes
are very plastic, soft,
and moldable, and con-
sequently malleable and
roll out well; they satis-
fy the highest demands
as to drawing, spread-
ing out in sheets, split-
ting, and punching.
The most favorable tem-
perature for ductility is
light cherry red. In-
crease of aluminium or silicon lowers the required
forging temperature.

Under the tests for abrasion by rubbing upon a good
and continually oiled cast-iron disk, the harder
aluminium bronzes, those with less than 89.6 per cent
of copper, showed less wear than two other bearing-
metals which were tested at the same time; but quite
the contrary was the case with the softer aluminium
bronzes.

Bronzes with less than 6 per cent of aluminium be-
came hot at once and rubbed off rapidly.

From this we see that the employment of aluminium
bronze for bearing metal is not beyond all. possibili-
ties. The material which offers the most favorable
properties of stability for rolling purposes is that com-
bination which contains between 8 per cent and 10 per
cent of aluminium and silicon. Where more than 10
per cent is present, the product is too brittle, and with
less than 8 per cent the stability is very low. The in-
fluence of iron is less marked. Those aluminium
bronzes which showed the greatest extension in the

tearing process
proved to be

increase of the percentage of aluminium from 5 per
cent to 10 per cent, the stability or hardness increases,
but the resistance to the parting strain decreases.

A combination of iron and silicon acts in exactly
the same way. Furthermore, the experiments showed
that the 10 per cent aluminium bronze, which contain-
ed also a compound of iron and silicon equal to 1.5
per cent of the whole, was too brittle for practical
use, as was exemplified by the low resistance to the
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Inflating the Balloon,

also the tough-
est in the cold
breaking tests.
In the red-hot
breaking  tests
all bars were
bent 180 deg.,
and at the bend
pressed com-
pletely to-
gether. In this
test only two
samples showed
traces of cross

rupture.

—ee

Over four
hundred appli-

cations in land
c on d emnation
proceedin g s
have been filed
in St. Louis and
Lake counties
of Minnesota by
the Ilinnesota
Canal and
Power Company, which proposes to impound the head-
waters of the St. Louis River, for the purpose of sup-
plying electricity to Duluth and vicinity. These appli-
cations cover the properties through which a proposed
canal will run, and the operation will, it is announced,
be a gigantic one, although the details have not yet
been announced. Application has been made to the
government for portions of many properties which
have not yet passed out of its hands.
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THE CHALLENGING YACHT ‘INGOMAR.”

Although there is to be no race for the America cup
this year, there will be a certain amount of inter-
national flavor imparted to the season’s yachting by
the fact that the crack American schooner yacht, “In-
gomar,” of which we show an excellent illustration, is
now on her way to European waters, to sail in as many
contests as she may find it
practicable to enter. The
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by about 18 inches and, of course, improved the
stability on a given displacement. The changes in
the sail plan consisted of an all-round shortening of
the spars, several feet being taken from the main boom,
and the- mast being reduced about 7 feet. In her
altered conditions she will be better suited to the
strong winds and rough water of the English coast.

385,

during the contests, the “Ingomar” may find the com-
petition keen enough to provide some very enjoyable
sport. The probabilities are that she will win the
cup, which is the chief object of her quest. She has
the great advantage of being sailed by Capt. Barr, who
will find himself in waters with which he is perfectly
familiar, and in which he learned the art that has
brought him into such
world-wide prominence.

special object of her trip,
however, is to win, if pos-

sible, the celebrated New
York Yacht Club’s Cape
May challenge cup, which

has been held in England
for nearly twenty years,
having been won by Sir
Richard Sutton’s cutter

“Genesta” in 1885. The
“Genesta,” it will be re-
membered, was the chal-

lenger in that year for the
America cup, for which she
made a brilliant struggle,
being defeated by the cen-
terboard sloop “Puritan.”
It was at the close of these
races that the owner of the
“Genesta” challenged for
the Cape May cup. The de-
fense of the cup was un-
dertaken by the late Cald-
well H. Colt’s big schooner
yacht “Dauntless,” and the
race took place outside Long
Island, where it was sailed
in a strong gale and a very
heavy sea, in which the cut-
ter completely outsailed the
schooner. Only one attempt
has been made since the cup
went to England to recover
it, and this was by the centerboard sloop ‘“Navaho,”
which was built by Herreshoff for the express purpose.
The Prince of Wales’ cutter “Britannia” was selected
for the defense, and she had no difficulty in defeating
the centerboard yacht. The ‘“Navaho,” however, was
one of the least successful of Herreshoff’s boats. She
represented his first attempt to build a large racing
craft, and compared with his latest successes, she must
be regarded as something of a failure.

The beautiful craft which is now on her way to
Southampton, however, represents the latest effort of
the Bristol designer, and in her few races last season
on the Sound, she proved to be a very able craft, easily
defeating the

Apparatus Complete, with Exception of Hood,
Showing Match in Place Above Scratching Plate.

AN INGENIOUS AUTOMATIC DEVICE FOR LIGHTING A FIRE.

] AUTOMATIC MATCH LIGHTER
OPERATED BY ALARM
CLOCK.

The automatic match
lighter shown in the ac-
companying illustrations is
the invention of Mr. E. Max
Gotterman, of Melbourne,
Australia; and it is an ex-
ceedingly simple yet ingeni-
ous apparatus, capable of

Match Lighter Set, with Cap on Hood, Ready to be Released
by Alarm Clock.

being put to various uses.
The apparatus consists of a
mechanical arrangement for

lighting a match at any de-
w sired time, the releasing of
the match-moving mechan-
ism being accomplished by
an ordinary alarm clock.
For this purpose, the alarm-
winding thumb-piece is en-
larged so as to form a lever
that will strike and release
a catch which in turn re-
leases a coiled spring that
! suddenly pushes a match-

The “Ingomar” will find herself in British waters at a
very opportune time for the capture of the cup, inas-
much as there is no thoroughly modern craft in those
waters to meet her. The cutter “Kariad,” a Watson
boat, about four years old, might sail against her, or
the yawl “Sybarita,” which is a year or two older than
the “Kariad.” A new schooner is being built and de-
signed by Fife, which will be about 20 feet shorter on
the waterline than “Ingomar;” but it is not likely
that she can save her time allowance against a boat
so much larger. At the same time there are some of
the older schooners that are fast in a blow, and if
there should be some strong winds and choppy seas

Match Thrust Forward on End of Rod, After Latter
Has Been Released.

| holder over a piece of sand-
paper, thus lighting the
match. The lighted match

is thrust beneath the gratec
of a stove, and lights the
fire. It can also be made to
light a candle, a lamp, or a gas stove, in the same
manner.

The whole arrangement, as shown, is mounted on a
bracket that slides on a vertical rod extending upward
from a pedestal, and the bracket can be clamped at any
desired position on this rod.

The small lever attached to the alarm-winding
thumb-key of the clock is curved so as to strike the
curved releasing catch, as seen in the illustrations.
A regulatable stop screw is arranged on the
bracket and can be set to stop the curved thumb-
key lever after it has struck the releasing catch.
The releasing catch is simply a curved wire fastened
in a central pin

competing yachts
in light to mod-
erate breezes, but
being beaten by
the Fife -cutter
“Isolde” in a
heavy breeze. She
is not such an
out-and-out racing
craft as the “Re-
liance” or “Co-
lumbia,” although
her construction
is probably fully
as light as that of
such boats as the

“Vigilant” and
“Colonia.” Her
dimensions are:

Length on the
waterline, 87 feet;
length on deck,
127 feet; beam,
24 feet; and draft,
about 161 feet.
The boat was de-
signed for racing
in American
waters, and
originally carried
a centerboard and
a very large sail-
spread. For her
career in Kuro-
pean waters she
was altered by
the removal of
the centerboard
and by the bolt-

that is contained

in a sleeve within
- the center cylin- ’
der. Both sleeve
and cylinder are
slotted so as to
allow the curved
wire releasing
catch to slide for-
ward with the
central pin, when
the former has
been pushed out
of a notch at the
rear end of the
slots by means of
the lever on the
clock.

Outside of the
central pin, which
slides in a sleeve,
and between this
sleeve and the
outer casing, is a
strong coiled
spring which
presses against
the curved wire
releasing catch,
and through it,
pushes the central
rod ahead when
the catch releases.

A spring bump-
er is placed with-
in the cylindrical
case, -at its for-
ward end, for the
purpose of cush-
ioning the central

ing of the lead

ballast, that was pin and stopping
formerly inside it without an ex-
the hull, to the tremely sudden
bottom of the jar, which might
keel. This in- Length on waterline, 87 feet; Length on deck, 127 feet; Beam, 24 feet; Draft, 1614 feet. extinguish the
creased the draft YACHT “INGOMAR,” CHALLENGER FOR THE CAPE MAY CUP, NOW HELD IN ENGLAND. match.
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The central pin passes through a bearing in its
sleeve, and through a hole forming another bearing in
the end of the cylinder. In its outer end are two or
three holes for matches. The match-scratching plate
is placed horizontally at the end of the cylinder, and
is mounted on a small coiled spring that keeps it at the
proper height for the head of the match to rub over
it when the central pin carrying the match is shot for-
ward. The rim around the plate is notched and the
plate is slightly inclined in order that the match may
strike and rub over it without breaking. Furthermore,
a little support keeps the match from falling when it
i¢ in position, ready to be lit.

The front end of the cylinder, and the parts attached
to it, are inclosed in a cylindrical box or casing pro-
vided with an opening for the passage of the central
rod and attached by a bayonet joint. This box is
closed by a cover which is retained in place by a long
bent wire, and attached to the box by a short chain.
The blow of the central rod that holds the match, un-
iatches the cover and knocks it off. It was found
necessary to protect the match from dampness, and
hence this box was constructed to cover it.

To set the apparatus, it is only necessary to set
the alarm of the clock at the desired hour, place a
match in the end of the central rod, and push this
into the cylinder as far as it will go, so as to engage
the curved wire that holds it, in the notch at the end
of the long slot in the cylinder. The cap is then placed
on the box at the front end, and the apparatus is ready
to work.

This dewice is evidently capable of various applica-
tions for industrial, as well as for household, use. It
can be employed in all cases in which a lamp or a
fire must be lit at a certain time. An automatic ap-
paratus like this dispenses with a good deal of atten-
tion and of incommodious, as well as expensive, hand
work. We will not cite all its uses, as the reader can
easily comprehend them, and will doubtless think of
some to which it has not yet been applied.

—_——— > -——————

Manufacturing Boats for the War Department,

The United States War Department recently placed
an order with the Electric Launch Company, of Bay-
onne, N. J, for one hundred and twenty large wooden
boats or launches, which are to be used for laying sub-
marine mines. The specifications call for 20-
foot boats equipped with eight oars and ex-
tra heavily built to carry the mines, a pair of
which will be stored on each boat. A roller at
the stern will facilitate lowering the mines into the
water. These boats will be carried on torpedo cruisers,
each vessel being equipped with thirty of the launches.

Owing to the fact that the order calls for so many
boats, all exactly alike, the Electric Launch Company
decided to build one boat as a model, and then con-
struct the rest in quantity from templates fashioned
after the model boat. This process of manufacturing
instead of building the launches is something new in
the construction of boats. Ordinarily, every boat has
its own individuality, and seldom are two built exactly
alike. Occasionally a dozen or more may be built after
the same pattern, but as far as we can ascertain, never
before have conditions arisen which would make it
profitable to manufacture boats. At Bayonne the
fmine-laying boats are being manufactured in two lots.
The model boat has already been built, and templates
have been formed of each part. These parts are now
being reproduced in rough form, sixty at a time. Each
rough form is clamped to the proper template, and
brought into contact with a rotating cutter or forming
tool, which cuts it to exact shape and size in a few sec-
onds. This process results in a great saving of time,
particularly in shaping odd parts, such as stern posts

and stem pieces.
- O —e————————

Facts About the Luminous Phenomena Due to
Ozone and Radium,

F. Richarz and R. Schenck some time ago communi-
cated to the Berlin Academy of Sciences the observa-
tion that sidoblende (zinc sulphide) becomes lumines-
cent in a stream of ozone. In a paper recently read
before the same academy, the experimenters record
some other cases of luminescence due to ozone. While
white phosphorus, as is known, will glow even in air,
red phosphorus shows a luminescence only in ozone,
this luminescence being of a slight intensity in.the
case of ordinary red phosphorus, while that of phos-
phorus derived from a phosphorus tribromide solution
is very strong. As regards the disozonizing effect of
sidoblende and red phosphorus, a stream of ozone
which, having been left to itself, was not capable of
acting on a steam jet, would act strongly after coming
in contact with either of these substances. Among
other substances showing a slight incandescence in
ozone, there is vitreous arsenic acid, while a drop
of turpentine oil shows a strong luminescence. The ex-
perimenters even happened to note that a finger held
in a stream of strongly ozonized oxygen escaping into
the air, as well as wool, paper, linen, or cotton, would
show a luminescence, due most likely to the adherence
of ozone to such bodies as smell of ozone, even after
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half a déy or a whole day. As regards the question
whether the luminescence is due to the substances
themselves being oxidized by ozone or to the O-ions
being freed by the disaggregation of the ozone, the
authors intend making spectroscopic investigations to
determine.

et P

AN IMPROVED MICHAUD APPARATUS,

BY J. FID. TRISTAN.

Here is a little apparatus which, like Mariotte’s
bottle, can be used with success to demonstrate many
laws. It can be made in a short time with ordinary
laboratory implements, and has proved very useful in
my class.

Two bottles are employed, each provided with two
flexible tubes, one serving to admit, and the other
to exhaust air from the bottle. The bottlos are con-
nected by a main glass tube which is bent down at
each end in the bottle as shown. This tube is mounted
at the center in a wooden block pivoted between two
arms of a standard. Two pieces of brass depend from
this block and, as the apparatus oscillates, are adapted
alternately to close certain of the flexible tubes by
compressing them against a metal plate on the stand-
ard. The exhaust tubes of the bottles are connected to
an aspirator, and one of the bottles is partly filled with
water so ag to tilt the apparatus to the position shown.
In this position it will be observed that the exhaust
tube of the lower bottle and the inlet tube of the
upper bottle are both closed. Now, when water is
turned on in the aspirator, a vacuum is produced in
the upper bottle, and as the inlet tube of the lower
bottle is free, water rises rapidly through the glass
tube to the upper bottle. As this bottle slowly fills, it
overbalances the other bottle and swings down to the
lower position. The conditions are now reversed, and
the same operations are repeated on the other side.
About fifteen oscillations per minute are thus ob-
tained.

The principle of this apparatus was first made

1S uity

AN IMPROVED MICHAUD APPARATUS,

known by Dr. Gustave Michaud in the ScCIENTIFIC AM-
ERICAN of December 16, 1893.  The apparatus illus-
trated is an improvement on Dr. Michaud’s device,
and is so modified as to provide a longer duration of
oscillations.

@t
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Results of Experiments With Westrumite for
Laying the Dust on Highways,

Some experiments were recently made in France
with a mixture of various oils, tar, etc., called “Wes-
trumite,” on 3.1 miles of national road between Nice
and Monaco. The road was carefully swept one
evening and was thoroughly sprinkled the next morn-
ing with 5 and 10 per cent solutions of westrumite.
With street sprinklers containing 1,000 liters (264.2
gallons) of water to which had been added 100 or 50
liters (26.42 or 13.21 gallons) of the product, 1,000
square meters (10,764 square feet) were covered. After
two or three hours, the road was sufficiently dry for
traffic to be resumed. This was especially the case if
the road was sprinkled at night, which was preferable.
The next day the same sections of road were sprinkled
anew with the same solutions, so as to obtain a better
penetration of the product. Ten days after these
sprinklings, in spite of a summer sun, a great deal
of wind, and a very considerable automobile and horse
traffic, the dust had completely disappeared on those
parts of the road which had been sprinkled twice with
10 per cent solutions, while the results obtained from
two sprinklings with 5 per cent solutions lasted only
four or five days.

No harm was done,to the garments of travelers, to

pneumatic tires, or to the varnish of fine carriages.-

The Westrumite soaks into the road to a depth of from
3 to 5 centimeters (1.18 to 1.96 inches) and becomes
incorporated with it. Torrents of rain which fell dur-
ing two days did not wash it off the road, as the vola-
tile substances which make it soluble in water
evaporate when it first dries, whereupon it becomes
insoluble and can no longer be washed off by rain
water. The formation of mud by the latter is con-
siderably diminished, and the good results appear to
last quite a while. Subsequent sprinkling solutions
need contain only 2 per cent of Westrumite. Instead
of sprinkling the road every day with the water, it
only requires sprinkling once in two weeks with a
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2 per cent solution of Westrumite. A kilometer (6-10
of a mile) of road 6 meters (19.68 feet) wide can be
sprinkled for about $60 for the first two times and
certainly for not more than $40 for the balance of the
year; so that it costs in the neighborhood of $100 a
kilometer, or $165 a mile, to keep a road free from dust
the whole year round.
—_— et —
Automobile Notes.

The annual hill-climbing test held last month at
Boston by the Massachusetts Automobile Club resulted
in a tie between a 40-horse-power Richard-Brazier ma-
chine and a 60-horse-power Mercedes. Both cars cov-
ered the fifth of a mile hill in 15 2-5 seconds, thus re-
ducing the previous record of 43 15 seconds by about
60 per cent. In the steam vehijcle class, a Stanley
steam carriage lowered its previous record of 17 sec-
onds by 2-56 of a second, while the old electric-vehicle
record of 76 3-5 was reduced one second.

Arrangements have not as yet been completed for
the 300-mile race for the cup given by Mr. William K.
Vanderbilt, Jr. Joseph Tracy, on a Peerless racer,
ran over the proposed course on Long Island recently,
and he reports the roads in fine condition. It is prob-
able that the race will be run over them some time
this summer, if the necessary permission can be ob-
tained. In connection with this race, one of the auto-
mobile papers suggests that it be run on two days, the
light cars being raced the first day, and the heavy ones
the second. This would allow more vehicles to com-
pete, and only the same class of vehicles would be
placed in direct competition, while the race would be
won just the same by the car that made the best time.

Two inventions that are destined to be of great value
in improving gasoline motors of both the water and air-
cooled types have lately been made. One is a method
of electrolytically depositing a copper water jacket
around a cylinder, while the other is a process of cast-
ing steel and copper heat-radiating flanges integrally
with the cylinder, and thereby obtaining a much more
efficient radiation. In carrying out the first process,
the outside of the cylinder is electro-plated with copper.
The plating of copper is then covered with the proper
thickness of wax (which has been treated so that it is
a conductor) and a complete "jacket is electroplated
over the wax, which is then melted out, leaving a thin,
integral, copper water jacket capable of withstanding a
pressure of 30 pounds per square inch, and which is
60 per cent higher than the usual cast jacket.

What will unquestionably be the greatest automobile
event of the year in this country is the run to the St.
Louis Exposition, which is planned for the latter part
of July.] The New York division of tourists will start
about the 25th of the month, and will have the choice
of two routes—one through the Catskill Mountains and
across New York State to Buffalo, whence they will
proceed to Chicago, and then travel south to St. Louis,
and the other via Philadelphia and across southern
Pennsylvania in a direct line west to St. Louis. New
England automobilists will start from Boston, and,
traveling via Albany and along the line of the New
York Central Railroad to Buffalo, will join the New
Yorkers at that point. (The intention 1is to have
motorists from all parts of the country make a
triumphal entry into St. Louis on the same day, which
will probablv be Thursday, August 11. The various
routes are all being investigated, and full information
concerning them will soon be obtainable from the
American Motor Association.| That through the Cats-
kills and across New York State, which was traversed
last fall successfully by so many American cars, under
the severest weather conditions that could possibly
obtain, should be a picturesque and easy route in mid-
summer, capable of being run over by any well-built
and medium-powered car. From Cleveland to Chicago
and south to St. Louis, the roads are mostly of the
good gravel or dirt variety. There are numerous short,
sharp grades of not exceeding 15 per cent, but nothing
that should offer insurmountable difficulties. The route
directly west through Pennsylvania, though a straighter
and shorter one to the fair, is much more hilly, and
the roads are not so good. There is a good deal of
picturesque mountain scenery, however, to be enjoyed
on a trip to St. Louis by this route.

et A e

A return has been issued by the Admiralty, giving
the results of prize firing in the fleet -during 1903, in
which their lordships note with satisfaction the im-
provement in shooting with nearly all classes of guns.
The award of medals, it is announced, will be pro-
mulgated shortly. Among the battleships, the ‘“Ma-
jestic,” flagship of the Channel squadron, heads the
list, the “Albion” and “Goliath,” of the China squadron,
being second and third respectively. The “Benbow,”
of the home squadron, is thirty-second, and last of
the list, her barbette guns actually scoring no points
whatever. Among the cruisers, the “Good Hope,” of
the cruiser squadron, was first; the “Charybdis,” of
the North American squadron, second; and the “Flora,”
of the Pacific, third.
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Correspondence,

Bird Searing,
To the Editor of the SCIENTIFIC AMERICAN:

I very much question the conclusions of Mr. Garrett
P. Serviss in explanation of the soaring or floating of
birds, given in his interesting paper on the subject in
the ScIENTIFIC AMERICAN of April 30.

I am inclined to think that the following three state-
ments can be substantiated by close observation:

First: The sailing without motion of the wings is
usually in circles, and often at times when the air is
comparatively still.

Second: At times the bird is constantly falling, but
in such gentle spirals as not to be detected by the eye
except after long observation.

Third: That often the bird is not falling; and in-
variably when it is not, the head is lightly raised and
the tail depressed, and thus the bird is borne upward,
or kept on a level by the pressure of the air current
underneath, caused by its rapid flight. And in order
to regain its momentum, which it is constantly losing
by reason of the resistance of the air underneath, at
intervals, and sometimes at very long intervals, the
wings are flapped a few times, and then awre again
in repose.

Such, at least, are my conclusions in observing the
flight of the common buzzard, the only bird whose sozr-
~ing I have had an opportunity of seeing.

Paris, Il1l., May 3, 1904. HeENRY F. NELSON.

ettt — e ——————

Gravity.
To the Editor of the SCIENTIFIC AMERICAN:

If the attraction which we call gravity is independent
of (not a function of) time and space, then I would
submit that the law of the inverse square follows
directly. '

Consider the attraction of a particle.
ticle 4, and let it be the center of a sphere.
sphere have any radius .

If the attraction of A is independent of time and
space, then always the attraction of A on the surface of
the sphere is exactly the same whatever the radius « of
the sphere.

Now the extent of the surface of the sphere varies
directly as the square of the radius.

It follows then that the attraction of A on any other
particle on the surface of any such sphere must vary
inversely as the square of the distance.

A rough proof of the above (for the schoolroom) may
be given thus: Assume the surface of any such sphere
to consist of particles. Now the sum of the attraction
of A on such particles is always the same. But the
number of such particles varies directly as the square
of radius of the sphere. In order then that the attrac-
tion of A should be always the same, this attraction of
A on any particular particle must vary inversely as
the square of the radius, that is the attraction of A
on any exterior particle must vary inversely as the
square of the distance.

F. C. ConsTABLE, M.A. Trinity College, Cambridge.

Wick Court, near Bristol, England.
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Double-Deck Cars.
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of April 2, 1904, I notice a communica-
tion from C. P. Carpenter, of Northfield, Minn., relating
to double-deck cars for rapid transit in San Diego.
For the benefit of the readers of the SciENTIFIC AMERI-
cAN, and to set Mr. Carpenter right, a little explana-
.tion seems necessary.

Double-deck cars were first put on the street-car
lines of San Diego in September, 1892, and they were
taken off in July, 1903. The cars were 26 feet over all,
single trucks, and the seating capacity was 24 on the
lower floor and 24 on the upper deck, with one seat each
in the front and rear of the car running crosswise.
The lower floor and the upper deck seats ran length-
wise; the upper deck seats were built back to back,
not crosswise, as Mr. Carpenter’s communication to the
ScCIENTIFIC AMERICAN would have it.

There were only two cars on the lines, and they were
Nos. 1 and 2 respectively. They have been dismantled,
and they will not, as I understand it, be put on the
road again.

The double-deck car may, however, be seen across the
bay at Coronado. These cars are longer than the ones
that were in use in San Diego, being 36 feet over all
and seating 40 people on the lower floor and the same
number of people on the upper deck, with two seats
both in front and rear of the car running crosswise;
they had double trucks. Tbese cars certainly are a de-
light to the eastern tourists, who eagerly climb to the
top in order to get a better view of the magnificent sur-
roundings. I am indebted to Mr. Perrin, assistant
superintendent of transportation of the San Diego
and Coronado lines, who kindly furnished me with the
flimensions, seating capacity, efc., of the cars.

San Diego, Cal. JorN B. Boug,
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THE TORPEDO BOAT IN MODERN WARFARE.

If there have been any doubts as to the utility of the
torpedo boat under modern conditions of naval war-
fare, they have been completely dispelled by the activity
of the torpedo-boat flotillas of both contestants in the
present war. In the first place it is to her torpedo-
boat destroyers that Japan is indebted for that com-
mand of the sea which has given her such pronounced
advantage in the present series of operations. The
crippling of the Port Arthur fleet was essentially the
character of work for which the torpedo-boat destroyer
was designed, namely, a swift dash under the cover
of darkness among the ships of the enemy, the dis-
charge of torpedoes at a range sufficiently close to
make their finding the mark a practical certainty, and
an instant retreat at full speed beyond the range
of the searchlight and the rapid-fire gun. The terrible
blow that was struck proves that the torpedo-boat de-
stroyer is about the right kind of craft for such work;
although it could be wished that the test had been
rendered more severe by the ships being guarded by
torpedo nets, the guns shotted, and the gun detach-
ments fully prepared to repel attack, conditions which,
it seems probable from the evidence at hand, did not
exist.

The war has proved the wisdom of building ‘torpedo-
boat destroyers of the dimensions and power that
characterize the latest models. With their length of
220 feet, beam of over 20 feet and draft of between 9
and 10 feet, giving a displacement of between 300 and
400 tons, the modern destroyer is a very serviceable
sea boat, which was more than could be said for the
torpedo boat of an earlier decade. The high freeboard
and the provision of a raised turtle-back forward,
render these boats able to maintain their high speed
in fairly rough water, and in the present operations
the flotillas of Japanese destroyers seem to have been
perfectly well able to keep the sea in all weather. Evi-
dently the lessons taught by the disasters that hap-
pened to some of the high-powered British torpedo-
boat destroyers, when they were badly wrenched, and
in one case actually broken in two in a heavy seaway,
have been laid to heart, and the Japanese destroyers
which are now doing such good work around Port
Arthur are evidently seaworthy vessels.

A surprising feature of torpedo-boat service in the
present struggle is the wide range of duties which are
assigned to the destroyers. Scouting work which ordi-
narily would be given to cruisers from 3,000 to 6,000
tons displacement seems to be satisfactorily carried out
by these little 400-ton craft. Moreover, their small
size and swift movement apparently render it safe
for them to steam saucily right in under the heavy
batteries of Port Arthur; for on every occasion in
which “firesships” and stone-laden steamers have been
sent in for the purpose of corking up the harbor en-
trance, they have been escorted by a certain number
of destroyers.

We think it is likely that one result of the experi-
ence gained in the present conflict will be an increase
in the armament of the destroyer, for the rapid-fire
guns carried by both the Russian and Japanese ves-
sels have decided the fate of more than one hard-
fought battle between these craft and have sent sev-
eral of them to the bottom.
the Russians was attributed to the inferiority of their
armament, the Russian craft carrying one 12-pounder
and five 3-pounders as against one 12-pounder and five
6-pounders mounted on the Japanese destroyers. It
will not be surprising if there is a tendency to in-
crease the armament of future destroyers, and if this
is done it will introduce a problem that will tax the
ingenuity of designers severely, for the extra guns
added will mean an increase in the size of the vessel,
and fine lines and great engine power are elements
that can never be sacrificed. On the other hand, the
British have made a striking departure by cutting the
speed down from 30 and 31 knots to 25 and 26 knots an
hour, and increasing the displacement from 350 to 550
tons. On boats of this size it would be possible to
carry a much heavier armament, if desired, and it is
not unlikely that we shall see destroyers of 600 tons
displacement carrying four 12-pounders and half a
dozen 6-pounders.

By reference to the sectional diagram on our front
page the reader can obtain a very complete idea of a
torpedo-boat interior. Forward in the bow is a colli-
sion compartment formed by a bulkhead located several
feet from the bow. Aft of that is the chain locker,
and then the torpedoes, of which half a dozen are car-
ried on a vessel of this character. Since the torpedo
boat carries no armor whatever, the torpedoes, the
war-heads, and the magazines are placed below the
waterline, where they are safe from any except a
plunging shot. The torpedoes are stowed with their
war-heads containing the gun-cotton charge unscrewed,
the latter being stowed separately, as shown in the
engraving. Aft of the war-heads is the forward maga-
zine and a compartment given up to the general ship’s
stores. On the deck above are the quarters for the
crew, which will number between fifty and sixty men
in the larger boats.
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Fully one-half of the boat is taken up by the motive
power, which, of c¢ourse, is out of all proportion to the
size of the craft, these little vessels, which are not
much over 200 feet in length, having, some of them, as
much horse-power as a large ocean-going steamar.
The aver'age horse-power of a first-class torpedo
boat is 7,500, and to secure this, high steam pres-
sures and great speed of revolution are, of course,
necessary. In our illustration there is shown an athwart-
ship coal bunker, 'and other coal bunkers extend on
each side of the vessel in the wake of the boiler space,
the coal serving to give some measure of protection
to the vitals. The boilers are of the water-tube type
and are capable of delivering enormous volumes of
steam on a minimum of weight. Aft of the boiler space
is the engine room, where the twin engines are ar-
ranged, one forward of the other, each on its own shaft.
Then follow the space devoted to auxiliary engines,
the gangway beneath which is another magazine, and
aft of this the officers’ wardroom, below which is a
space devoted to general stores. The exircme after
end of the boat is taken up by the warrant officers’
messroom, back of which may be the bread room or
apartments given up to ship’s stores.

Two torpedo tubes are shown mounted on the main
deck. These are capable of discharging torpedoes
through a wide arc of training on either beam. The
torpedoes are brought up from the racks in which they
are. carried by means of slings which rod up the
sloping table shown in the engraving. When they
reach the deck the war-heads are screwed on, and
they are placed on a little trolley which travels upon
rails laid on the main deck, by which they are run
to the torpedo tubes and loaded through the breech, in
much the same way as a projectile is loaded into a
breech-loading rifle. The firing is done by means of a
small charge of powder, the gases of which serve to
compress a certain volume of air which expels the
torpedo, the air acting as a cushion to give the tor-
pedo a more gradual acceleration and avoid the shock
which would occur if the powder acted directly upon it.
The maximum firing range that it is considered de-
sirable to use to-day with the latest improved tor-
pedoes is about 800 yards. Of course, gcod shooting
could be made at longer ranges; but ordinarily the
captain of the destroyer will prefer to get into a range
of 800 yards or less, being willing to take the greater
risk for the sake of the greater certainty of hitting the
mark.

Greth’s Eight=-Mile Airship Trip.

Dr. August Greth’s ajrship, which has been fully
described and illustrated in these columns, made a
fairly successful trip on May 2, near San Francisco.

The breaking of a small valve prevented Dr. August
Greth sailing from San Francisco to San José, a dis-
tance of fifty-two miles. As it was he crossed the San
Mateo County line, 8 miles south of San Francisco, and
anchored on a hill, ready to renew the attempt. He
went up at 8.30 A. M., accompanied by an engineer.

Dr. Greth made a circular turn about a quarter of a
mile in circumference. Everything went well until the
airship arrived over the Five Mile House, on the San
Bruno Road. The inventor and the engineer were seen
trying to adjust the machinery, and then, after a
pause, the fans were started going and the ship began
to descend.

To all appearances the fans were able to control
the ship, though it was conceded that they were not
quite large and powerful enough to meet the resist-
ance of strong winds. The airship came down gradu-
ally and touched the ground gently, allowing the men
in the car to step out. Nothing was injured either in
the car or about the great gas bag.
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The Current Supplement,

One of the greatest attractions at the last Parisian
automobile show was undoubtedly the Renard contin-
uously-propelled automobile train. Mr. Emile Guarini
opens the current SupPLEMENT, No. 1480, with a well-
illustrated and complete account of this new departure
in automobile engineering. Thomas A. Edison tells
something of the beginnings of the incandescent lamp -
and shows what a vast amount of labor this invention
of his involved. Mr. H. W. Harmon describes an elec-
trically-registering wind-vane and anemometer for
school use. An excellent article on thermit by Prof.
C. V. Boys thoroughly discusses Dr. Goldschmidt’s im-
portant invention. Striking pictures of the sunken
vessels “Korietz” and ‘“Variag,” lost by the Russians
in the battle off Chemulpo, -are published. Elizabeth
Mills-Stetson tells something of the skill and inventive
ability of the aborigines of Southern California.

-G

A World’s Fair feature of general interest is the
Japanese exhibit of diminutive trees, only two or three
feet high although several hundred years old. This
forest of little trees is a part of the attractive display
of many interesting exhibits which Japan shows at the
Fair,
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RUINS OF THE ANCIENT INCA EMPIRE.
BY WALTER L. BEASLEY.

The writer, in a recent article in these columns,
presented a general pictorial array, accompanied with
brief text, of some of the rich and artistic treasures
which were obtained from ancient burial sites of the
Inca empire in Peru and Bolivia by the Bandelier ex-
pedition, sent out under the auspices of the American
Museum of Natural History. The inventive ingenuity
and marvelous technique displayed in their pottery,
fabrics, and in the fashioning of gold and silver orna-
ments ranks the ancient Incas as the most pre-
eminent artisans of the New World. A glimpse is
afforded in the present narrative of some of the exist-
ing architectural remains of this vanished and cul-
tured Indian empire, together with some new studies
by the explorer of the social and tribal organization of
the Incas.

It is said that this tribe did not commence to be
conquerors until they had first shown themselves to be
statesmen and wise and efficient administrators. Hav-
ing obtained a fairly advanced civilization, they began
gradually to overawe and incorporate the territory of
less cultured tribes of the coast and slopes of the
Andes, who slowly absorbed both the religion and
superior handicraft of their conquerors. These con-
quests extended over a period of several centuries. The
permanent establishment of Inca power is attributed
to their having secured the good graces of their new
subjects, and to their liberal treatment and policy of
conciliation, than to force of arms. This continued
until the limits of Inca rule exténded from the central
plateau of Bolivia to the western coast of Peru, north
to Ecuador, and south to northern Chile. The in-
habitants of this territory embrace many different
tribes with local rulers, liv-
ing in different stages of
enlightenment.

Under Inca sway and in.
fluence, both architecture
and the various industrial
arts reached their highest
degree of efficiency. Few, if
any, countries of modern
times have equaled the ‘ex-
treme and skillful utiliza-
tion of land that was prac-
tised during the time the
Inca empire flourished. In
many localities they built
their dwellings among rough
rocks, on arid slopes of
hills, in order to use the
limited area of soil for ag-
riculture. They terraced
up every hill and mountain-
side until not a single spare
foot of surface was left un-
improved. They likewise
constructed aqueducts for
irrigation purposes, and also
a series of magnificent
roads, from twenty-five to
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and are one and a half miles in width. Nothing re-
mains of the original appearance and former grandeur
of the buildings except well-laid foundations, massive
and peculiarly ornamented walls and groups of single-
story, gable-roofed houses and courtyards. Mr. Ban-
delier estimates that some forty thousand persons occu-
pied the place. The best ancient information of the
Chan-Chan ruins and those in the immediate vicinity
is to be derived from the early Spanish chronicler,
Cieza de Leon, who visited this locality about a decade
after the conquest, and is considered the most trust-
worthy authority. According to de Leon, this valley
in pre-Spanish times was dominated by several power-
ful chiefs or lords, who waged warfare continually
with near and distant tribes, and were feared and
obeyed by their subjects. Each lord or ruler resided
in a great city, the seat of his realm, which contained
various imposing buildings. When these sovereigns
were subdued by the Incas, still larger and more pre-
tentious structures were erected. The architectural
plan of Chan-Chan comprised a series of about twenty
open squares of courtyards intersecting one another.
On certain sides facing these were erected a number
of palaces or religious edifices. Each square was sur-
rounded by an exterior wall of adobe blocks, twenty-
five feet in height. The larger buildings contained in-
numerable chambers and corridors, traversed by nar-
row passageways. Many treasures of gold and silver
are said to have been found in these chambers and
apartments. Around one of the great public squares
were arranged some of the one-story adobe dwellings
of the inhabitants. These are to-day graphically out-
lined, and preserve their original appearance, showing
sharply-pitched gable roofs. There are no traces of
windows. Light and ventilation seem to have been
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lie buried fabulous treasures of gold, silver, and
precious objects. In the sixteenth century a tunnel
is said to have been made half-way to its center, and
a large quantity of valuable ornaments obtained. This
opening can still be penetrated, but no late investigator
has attempted to push far within. Probably it was
used as a religious shrine or sacrificial place, or on
the other hand, from its lofty and commanding posi-
tion, it may have been used as a strategic point to
detect the approach of hostile invaders. The best-pre-
served architectural ruins, and those showing to strik-
ing advantage the extraordinary skill of the Incas in
handling, polishing, and setting massive stone blocks,
are the Chulpas or Burial towers. A celebrated and
typical group is found at Sillistani, near Puna, built
on a promontory 200 feet high. These peculiar and
sumptuous sepulchers are termed by the late E. G.
Squier, an authority on Peruvian culture, “The most
elaborate and architecturally the most wonderful works
of aboriginal Americans.” The one here pictured is
25 feet high, 27 feet in circumference on the top, and
22 at the base. The majority are round; others are
square in shape. In these, the bodies were interred
with great pomp and ceremony, together with rich
offerings of gold, silver, and choice pottery. The in-
teriors of the Chulpas vary in size and construction;
some have a single vaulted chamber, others two,
arched over by stone. A few have niches. The en-
trance is gained through a small opening at the bottom,
hardly large enough to admit the body of a man. This
was closed by a stone slab.

That the coast Indians and Incas were a music-loving
people is evidenced from numerous representations on
pottery vessels of performers in the act of playing
upon their instruments, as well as from the large num-
ber of actual instruments ob-
tained. In their extensive
religious worship and cere-
monial dances music was a
necessary feature, and was
widely employed. Mr.Charles
‘W. Mead, curator of the Per-
uvian Department of Ar-
chaology, in a recent mono-
graph on this subject, states
that he was unable to dis-
cover any authentic musical
scale or song of the Incas,
and the best and only source
of information is to be
gained from the structure
and character of the instru-
ments themselves. It is com-
monly believed that they em-
ployed the five-toned or pena-
tonic scale, so widely used
in the primitive music of an-
cient peoples. The most im-
portant of their instruments
were the drum and pan-pipe.
Both of these are modeled
in the shape of water jars
representing human forms,

fifty feet in width, paved

with blocks of stone, which

connected their royal cap-

ital at Cuzco with the vari-

ous provinces. Part of the way these were cut out of
solid stone, and often ascended precipitous heights by
a series of stone stairways. Traces of these roads still
exist in many localities.

The enthusiastic arch&ologist investigating the ar-
chaological ruins is somewhat handicapped by govern-
ment restrictions, which limit the nature and extent of
the excavations. The absence, also, of certain unob-
tainable data and chronicles of the Spanish historians,
whose manuscripts, written just after the conquest,
have either been ruthlessly destroyed during the vari-
ous civil revolutions, or others equally as valuable
still unpublished and said to be preserved among the
archives of Madrid, has deprived the modern historian
of much valuable information. Fortunately, however,
notwithstanding the lapse of centuries and a deal of
vandalism, there still remain several groups of in-
teresting ruined structures, designated as palaces,
temples, and great religious buildings. Nothing is left
of these in most cases but a series of ornamented walls,
those on the coast beiﬁg profusely decorated with
fresco work, which attest to a superior knowledge of
the art of construction and ornamentation at this early
period. The interiors of these buildings were lavishly
adorned with furnishings of pure gold and silver,
which supplied valuable loot to the Spanish con-
querors. Mr. Bandelier examined and partially ex-
cavated, made measurements, and reconstructed ground
plans of several of the important ruined sites within
the zone of Inca territory.

One of the most noteworthy of the coast ruins in-
vestigated by Mr. Bandelier were those of Chan-Chan,
commonly called Chimu, near the present city of
Truxillo, four typical views of which are here repro-
duced. The ruins extend for a distance of three miles,

Altar in Heart of Artificial Mound, Ruins of Chan-Chan.
RUINS OF THE ANCIENT INCA EMPIRE

furnished by the door alone. It is supposed that some
of the great squares and inclosures were occupied by
the various craftsmen and industrial workers in pot-
tery, weavers, K and dyers of fabrics, and fashioners of
metal ornaments for the use of the ruler, his house-
hold, and his priests. One of the curiosities discovered
by Mr. Bandelier was an altar some fifty feet below
the surface, which formed the heart of a great arti-
ficial mound, and which evidently occupied the central
place in a large building devoted to religious worship.

One of the noteworthy phases of the Chan-Chan
ruins were the ornamented walls of two of its build-
ings, thought to have been devoted to sacred purposes,
or to have served as the abode of the ruler. In one
instance, a series of designs had been sunk-a half-foot
or more in the adobe over the entire wall, now seven
feet high. Possibly these may have been apertures for
hiding gold and other ceremonial offerings, and after-
ward sealed up by an additional adobe coating. An-
other facade, ten or more feet in height, is tastefully
decorated with a network of frescoes in a series of
duplicated designs of a conventionalized bird. These
walls are surrounded by a mass of fallen debris; and
nothing is left to throw any light upon their ancient
splendor. Probably the most monumental and puzzling
of all of the Inca ruins is the great pyramid on the
banks of the Moche River. Sphinx-like, this majestic
artificial mound rises upward in the air 150 feet,
crowned by a series of terraces. It is 800 feet in length.
The massive and imposing mound, reared by ancient
builders, has marvelously defied time and vandalism,
and still holds fast the secret of its creation, for it
remains to-day a veritable enchanting riddle to the
arch&ologist. No attempt has been made -in recent
times to excavate it. Tradition affirms that within
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and give a clever idea of

their construction and ap-

pearance. The drums ap-

pear to be identical with
those in use in many parts of Peru to-day, and were
made by stretching a skin over a hoop of wood.

The pan-pipe was a series of reeds of graduated
length, held in position by a cross-piece of split cane
lashed to the reed with a cord made from the wool of
the llama. The present natives still dance to the
beating of the drum and pan-pipe, as did their ancestors
hundreds of years ago. Nearly fifty different instru-
ments, all of percussion and wind, were found. Re-
markably unique among these are many double whist-
ling jars or musical water bottles. Near the top of
the first or front jar, which was usually surmounted
by a human or animal figure, is the opening of the
whistle. When the jars have been partly filled and
are swung backward and forward, a number of whist-
ling sounds are produced. As the vessel swings for-
ward and upward, the water is lowered in the first jar
and raised in the other. In the backward motion it
rushes back into the first, forcing the air out through
the whistle. One of the new musical discoveries hereto-
fore unknown, and worked out by Mr. Mead, is the fact
that shells were employed as cymbals. This is conclu-
sively established by a terra-cotta water vessel, which
is covered, showing the figure of a man in the act of
striking two shells as cymbals.

Lake Titicaca.—On the islands of this lake is
located the traditional birthplace of the Inca tribe,
and here were built several large and imposing struc-
tures, the ruins of which still exist. Not far distant
was located Cuzco, the chief settlement. The popula-
tion of Cuzco and the valley in which it is situated,
according to Mr. Bandelier, is said to have numbered
between sixty and seventy thousand. The language
spoken was, and is now, Quicha. The whole place was
built around courtyards or squares, and contained
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Niche-like Apertures in Ruins of Ancient Structure, Chan-Chan, Coast of Peru.
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Great Pyramidal Mound of Moche. 800 Feet Long, 150 Feet High.

Burial Tower, Sillustani, Peru.

Adobe Ruined Houses in Courtyard, Chan-Chan,
RUINS OF THE ANCIENT INCA EMPIRE,
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spacious buildings, constructed partly of huge, well-
cut stones. The roofs, however, were of thatch. Some
of the stones were of such stupendous size and dimen-
sions as would test the best skill of the modern con-
tractor to transport and put in place. This was ac-
complished by means of wooden rollers, ropes, and
crowbars. In most cases no mortar was used, the sta-
bility of the building depending on the skill in the
close joining of the stone blocks.

The government of the Incas is said to have been
the most enlightened despotism that ever existed, and
about the nearest approach to a Utopia which
has yet been reached by any people. There
was allotted to each. man, free of charge, a
dwelling site and extended area of land for
him to till and cultivate for the maintenance
of his family. The surplus of products from
this tract, left over from the immediate needs
of the owner, was given as tribute to the
Inca government, and used for religious,
charitable, and other purposes at their sov-
ereign city of Cuzco. Under their wise and
just civic administration, crime and public
corruption and theft were not known. In
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tensive religious code, feasts and offerings of some
kind were of almost daily occurrence, and the prepara-
tion for and observance of these occupied a great deal
of the time of the people. Contrary to statements
hitherto made, the sun was not the chief object of
worship, but the moon, stars, thunder, lightning, and
many natural objects and phenomena were included in
the religious code. In Cuzco some forty different
shrines existed.

What height Inca culture might have reached had it
been allowed to follow a natural course of development

I}

= z“":@ e
W

R

\\.
b

\§...§K\\

S
4

May 14, 1904.

on the side to the left with a piece that performs the
double role of a cartridge shell ejector and an isolater
between the cartridge introduced into the chamber and
the cartridges of the magazine. The movable breech
is of the bolt type and swings back at the side. The
magazine consists of a box formed of two lateral walls
and closed by a cover at the lower part. It contains
the elevating mechanism, formed of a lever jointed to
the cover and a plate jointed to the lever. Two
springs tend to raise the latter and the plate respect-
ively. It receives a loader provided with five cart-
ridges. If it be desired to use the gun as a
single-shot weapon, the magazine must con-
tain but four cartridges, and care must be
taken to press the upper cartridge with the
finger in order to permit the movable head to
pass over its flange. The stock is of walnut
or birch and is provided with the usual ac-
cessories. The breech-sight is stepped and
provided with a slider. It is graduated upon
its right-hand side into hundreds of paces (28
inches) from 400 up to 1,200. The movable
plate likewise is graduated into hundreds of
paces, from 1,300 to 1,600. Its movable slider,

Length of gun with bayonet, 5.7 feet., Weight, 9.0 pounds. Caliber, 0.27 inch. Initial velocity per second, 2,085 feet. Sighted to 1,600 yards, Weight of cartridge, 390 grains,

Cuzco it is stated that a resident with one hundred
bars of silver and gold piled up in his house, left it
wide open, only placing a small stick across the door
as a sign that the master was out—and nobody went in.
Agriculture was the chief pursuit followed. Cotton,
beans, maize, and coca were raised by the coast people.
On the plateau the domestication of the llama and
alpaca was the favorite occupation.

The whole tribe was divided into numerous clans.
The powers of administration were centered in the
elective dignitaries, a military leader, and the head
of the religious system. There was also a council of
chiefs. None of these offices were hereditary, and
could not be occupied by sons unless they were speci-
ally chosen for the position. The succession of the
chief Inca did not fall upon the shoulders of his child.
This was due to the clan organization, which governed
the affairs of state. Inheritance was by mother-right.
A man could not marry a
woman of his own clan, but
had to select one from an-
other. This was the main
unit for holding the tribe to-

THE RUSSIAN ARMY RIFLE.

is one of conjecture and speculation. Judging from
their cyclopean architectural remains, and from the
splendid examples of their technique, which is so strik-
ingly displayed in the specimens obtained, it seems
most likely that they would have kept abreast of the
ancient Mexicans.

i

THE SMALL ARMS OF THE RUSSIAN AND JAPANESE
ARMIES,

The contest between Russia and Japan will prove
fertile in military instruction. Two intelligent,
brave, and well organized adversaries have now met
in the full shock of battle and tactics and new weapons
are going to have something to say. In order to ap-
preciate the results of future operations at their just
value, it is necessary to be well informed as to the
armament of the forces that are arrayed against each

s,

gether. Woman had no
voice in public affairs, but
ruled supreme in the home.
She was admitted to esoteric
societies, of which there
were many. They also
practised healing and Dbe-
came priestesses. Ilany
complicated and elaborate
ceremonial and religious
rites were observed, and fre-

which is held in place by a spring, serves for indicat-
ing distances.

The bayonet comprises a quadrangular blade, which
becomes progressively narrower toward the point, and
the usual socket and catch, and remains fixed at the
end of the barrel, even during firing. The cartridge
comprises the shell, primer, powder-charge, and ball.
It has no wad. The shell is of brass and pro-
vided with a flange. The primer contains fulminating
powder covered with a disk of tin. The charge con-
sists of thirty grains of smokeless powder of a basis of
gun-cotton. The ball, which is of hardened lead, with
a German-silver jacket, weighs 310 grains and is 4
calibers (1.2 inch) in length. The total weight of the
cartridge is 390 grains, that of the loader, when empty,
147 grains, and that of the same when loaded, 4.25
ounces. The elevation of 00 paces corresponds to the
line of fixed aim constituted by the sight-plate folded.
It gives a sweeping traject-
ory up to a distance of 600
paces. It is employed when
there is no time to spare to
give the exact elevation, up

to 600 paces, against in-
fantry and 800 against cav-
alry. In such a case the
marksman aims at the up-

per half of the object.
Firing by volleys is em-
ployed at all distances, and
individual firing up to 600
and even 1,200 paces, if it
is concentrated by groups of
marksmen upon the same

Length of gun with bayonet, 5.4 feet. Weight, 9.6 pounds. Caliber, 0.25 inch, Initial velocity, 2,378 feet. Sighted to 2,000 yards, Weight of cartridge, 336 grains.

quent sacrifices offered up to their deities. The Incas,
tnder their enlightened system of government, had,
however, incorporated in their religious worship some
uncanny customs. Human sacrifice was practised, and
on certain occasions a number of young maidens cap-
tured from other tribes were offered up to some of
their principal deities. These young women were for
a long time kept prisonérs, and during the interval
were employed at making pottery and weaving gorge-
ous fabrics out of the silk-like threads of vicuna wool
for the sacrificial celebration. Owing to their ex-

THE JAPANESE ARMY RIFLE.

other, and to give such information is the object of
this article.
RUSSTA.

Armament of the Russian Infantry.—The gun is
that of Col. Mossine, of the Russian artillery, and
bears the name of “3-line (.275-inch) gun of the 1891
type.” It is a repeating arm with a central maga-
zine for five cartridges.

The barrel is 30 inches in length and has four
grooves directed from left to right. The breech box,
which is screwed to the rear of the barrel, is provided
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point. Rapid firing is done at the command of
“Rapid fire!” ...

Complemeni,ary Data.—Initial velocity, 2,035 feet;
maximum pressure per hundredth, 4,400 pounds; pitch
of the trajectory at 1,970 feet, 72 feet; length of the
gun without bayonet, 4.25 feet; length of the gun with
bayonet, 5.7 feet; weight of the gun without bayonet,
8.8 pounds; weight of the gun with bayonet, 9.5
pounds. The number of cartridges carried by the Rus-
sian foot soldiers is 120, partly in two cartridge boxes

secured to the belt, and partly in the knapsack.
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JAPAN.
Armament of the Japanese Infantry.—Japan made
war upon China in 1894 and 1895 with the guns of
Engineer Mourata of the 1880 and 1887 types, having
a caliber respectively of 0.4 and 0.3 of an inch. These
guns at present arm only the troops of the second line.
The new gun is due especially to Col. Arisaka. It
is of the type of 1897, and is manufactured at the Tokio
works. Like the Russian gun, it is a repeating one
and of small caliber (0.25 of an inch), and with a
central magazine for five cartridges. It belongs to
the Mauser type.

Scientific American

foil; the charge consists of 32 grains of Itabaski smoke-
less powder distributed in scales and strongly plum-
bagoed; the ball, which is of hardened lead, with a Ger-
man-silver jacket, weighs 158 grains and is 1.25 inches
in length. The total weight of the cartridge is 336
grains; that of the charging plate, empty, 128 grains,
and full, about 4 ounces. The charging plates are
united in threes in cuneiform cardboard boxes weigh-
ing 12 ounces each.

Complementary Data.—Initial velocity, 2,378 feet;

pitch of the trajectory at 500 yards, 3.87 feet; length
of the gun without bayonet, 4.16 feet; length of the gun
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NEW YORK'S SPRING AUTOMOBILE PARADE.

What was undoubtedly the longest procession of
automobiles that has as yet been seen in this city was
that which went through Central Park and up River-
side Drive to Grant’s Tomb and back on Saturday,
April 30. Though the parade was obliged to start in
a pouring rain, 142 pleasure vehicles entered Central
Park at about 2:30 P. M., and passed through and out
at Seventy-second Street at a speed of seven miles an
hour. One of our illustrations shows one division of
the parade, headed by bicycle policemen, on its way
through Central Park. The first car in this division

The barrel, which is 31 inches in length, is provided
with six grooves turning from left to right.

breech-sight is mounted upon it by
means of a long sleeve, the upper part
of which, flattened and hollowed,
forms its foot; and the prismatic
muzzle-sight is secured to a small hoop
that surrounds the tapering end of
the barrel.

The movable breech is of the bolt
system, and turns back upon the side.
The magazine, closed at its lower part
by a cover, contains an elevating plate
actuated by a spring. If the magazine
is empty, this plate places itself in
front of the movable head after the
opening of the breech, and conse-
quently prevents the closing of it. The
object of this arrangement is to notify
the soldier that the magazine contains
no more cartridges. The recharging is
done by means of a brass charging
plate provided with five cartridges.

The mounting calls for no particu-
lar notice. The stock is formed of two
pieces.

The breech-sight has no steps. Its
plate is graduated from 400 to 2,000
yards. Up to 400 yards, the soldier
makes use of a notch formed in the
heel of the plate near the joint. Be-
yond this he employs the notch of the
slider and the two notches of the
plate. The slider is fixed at the proper
division by means of a small click of
which the tooth is held in the corres-
ponding notch formed upon the side of
the plate, by means of a spiral spring.

The saber-bayonet has a 21-inch blade with a simple

bevel and hollowed sides.

The cartridge comprises a shell, a primer, a charge,
The shell is of brass with a very convex
cap; the primer contains fulminate covered with tin-

and a ball.

with bayonet, 5.44 feet;
bayonet, 8.6 pounds;

The

weight of the gun without
weight of the gun with bayo-

feet.

DIVISION OF WHITE STEAM CARRIAGES MAKING THE TURN AT GRANT’'S TOMB.
net, 9.6 pounds; penetration of spruce at 130 feet, 7.5
The number of cartridges carried by the Japanese

foot soldier is 120 (as in Russia), partly in two cart-
ridge boxes and partly in boxes in the knapsack.

metric tons

was a gasoline Locomobile.
On emerging from the park at Seventy-second Street,

the parade was enlarged by 73 com-
mercial vehicles and trucks, so that al-
together there were 215 automobiles in
line. Our second photograph was
taken at the turning point near
Grant’s Tomb. It shows the White
steam carriages, which were the only
steam machines in line, and which, as
usual, made a fine showing.

The machines went so slowly
through the park, in order to keep
within the seven-mile speed limit, that
some of the larger ones had trouble
with the water boiling in their radia-
tors, and were consequently obliged to
drop out of the procession.

About thirty machines had canopy
tops, but the majority of the auto-
mobilists had to brave the rain. One
of the large covered Panhard machines
was driven by a lady, who had with
hetr three lady friends. Altogether,
about twenty women rode in the
parading cars.

If the weather had been fair, it is
probable there would have been four
or five hundred automobiles in line.
Considering the weather conditions, a
very good showing was made.

The first asphalt pavement was laid
in Paris in 1838, and since then the
demand for this purpose has war-
ranted an annual production through-
out the world of 450,000 to 500,000

of asphaltum and bituminous rock.

The consumption in the United States alone in the

world.

year 1903 was over 250,000 tons, which is equivalent
to more than one-half of the average producticn in the

RECENTLY PATENTED INVENTIONS.
Hardware.

PIPE OR BAR CUTTER.—W. T. SNELL,
Octave, Ariz. An object of Mr. Snell’s inven-
tion is to provide a cutting-tool which may
be adjusted to fit and securely clamp any size
bair or pipe while the cutting operation is
bheing proceeded with, the arrangement of the
parts being such that the size and depth of the
cut made by the tool may be regulated, de-
pending entirely on the force or pressure ex-
erted through the handle by the operator.

Heating and Lighting.

GAS-HOLDER.—J. H. Coxg, Black Dia-
mond, Wash. The leading feature of this in-
vention resides in means for containing any
quantity of gas under high pressure and for
automatically reducing and regulating this pres-
sure as the gas is fed to the point of consump-
tion. This enablcs the gas, particularly in case
of acetylene, to be used at a point removed
from the point of generation, and by enlarging
the capacity of the principal or high-pressure
reservoir the periods between the recharging
of the gas-holder may be extended to any rea-
sonable length.

ACETYLENE-GAS GENERATOR.— G. A.
BipweLL, Pittsfield, Mass. In this patent the
invention pertains to improvements in acety-
lene-gas generators, an object being to pro-
vide a generator of simple construction and
having means for automatically feeding the
carbide in determined charges or quantities,
thus making the generation of gas practically
continuous and under even pressure.

Machines and Mechanical Devices.

LIQUID-DISPENSING APPARATUS.—W. B.
COCHRANE, Chicago, Ill. This apparatus is con-
structed to allow bottles or packages to be con-
tained therein at one time although the liquia
contents of the packages may be individually
drawn off by the manipulation of suitable
valves. Each Dbottle or package is held air-
tight in engagement with a stopper, and the
package is supported by a form of holder which
can be manipulated so as to readily dismount
an empty bottle and replace it by a filled bot-
tle.

ILLUMINATOR FOR SEWING-MACHINLS.
—P. ENGLUND, Chico, Cal. In this case the
invention refers to an illuminating device for

lighting sewing-machines and analogous. struc-
tures. Mr, Englund’s particular idea is to pro-
duce a simple, efficient, and reliable illumin-
ator for use upon sewing-machines and to a
great extent controllable at will by the operator
so as to attain the best distribution or concen-
tration of light upon any desired object on
any part of the table.

CONTROLLING DEVICE FOR MAINTAIN-
ING STEADY PRESSURE.—T. P. ForDp, New
York, N. Y. . This device is of that class that
are used for operating dampers of boilers or
for starting and stopping pumps employed for
pumping water into overhead tanks and the
like. The device is exceedingly sensitive and
is arranged to work quickly to change the posi-
tion of the stopping and starting mechanism of
the pumps, damper, or other device to be con-
trolled.

MEASURING APPARATUS.—C. R. HuDSON,
Warren, Ind. The invention comprises a pe-
culiarly-arranged instrument adapted to be used
in connection with a line descending into the
well and to indicate the depth to which such
line descends. Preferably the instrument is
used in connection with the sand-line which is
attached to the bailer of the well-driving ap-
paratus; but the invention is not limited to
such connection.

PLANER.—F. RAwsoN, Moscow, Idaho. In
this instance the improvement relates to wood-
working machinery ; and the object is to pro-
vide a planer arranged to permit a slow or fast
feed of the material to be treated in either
a forward or backward direction and to allow
convenient adjustment of the feed-rolls and
the cutter-head to treat materials of different
thicknesses without stopping the machine.

MACHINE FOR SEWING CORSETS.—S.
RoYLE, 56 St. Andrews road, Southsea, IHants,
England. Mr. Royle’s object is to provide
means whereby the piece of fabric to be united
will be simultaneously felled by the folding
inward to a definite extent and in opposite di-
rections of their cut edges and at the same
time overlapped to the exact extent required
and united by the double line of stitching in
such manner that the configuration of the
corset when the parts are united will be de-
termined by the contour of the cut edges of
the component parts.

MUSIC-LEAF TURNER.—C. THOMA, JR,
Carlstadt, N. J. One purpose of this invention
is to provide a construction of turner and one
which will not injure the page or sheet of

music in connection with which it is uvsed, and,
further, to provide a conveniently-accessible
means for turning one leaf after the other,
each leaf being independently turned by a
single movement of the hand, which movement
will necessitate the removal of the hand from

the keyboard for only a fractional portion of

a second of time.

CEMENT-PLASTER KETTLE.—C. H. Ma-
LONE, Acme, Texas. The present invention is
an improvement in kettles for cooking gypsum
in order to convert the same into cement-plas-
ter. Means are provided that are highly ad-
vantageous in many directions such, for in-
stance, as, preventing the kettle from burning;
carrying off steam and dust that may accumu-
late in cooking the raw material ; and securing
the benefit of the heat to cook the plaster with
less fuel than in the ordinary kettle now em-
ployed.

Of Interest to Farmers.

FENCE-POST.—M. C. Wix, Milburn, Ky.
In this patent the improvement. refers to fence-
posts, and it consists of a special post, having
peculiar wire fastenings, whereby the fence-
wire strands are effectively -secured to the
posts. The strand is passed into a pocket of
a slot and when a hook device is adjusted to
the limit of an elongated slot on its securing-
pin a bill of the hook device will pass over the
strand-wire and drop to engagement there-
with.

GRAIN-SCREEN.—F.  FREDEEN, Taylors
Falls, Minn. In this case the improvement is
in that class of grain screens or sieves which
are provided with transverse slats pivoted in
such a manner as to adapt them to be adjusted
at different angles. Mr. Fredeen has devised
certain novel features whereby the screen or
sieve is free: from some objections to others of
its class, and is superior in other points.

COMBINED GRAIN THRESHER AND
SEPARATOR.-—F. FrREDEEN, Taylors Falls,
Minn. This machine is an improvement in that
class of threshers and separators in which a
series of horizontal tooth-bars are connected
with transverse crank-shafts in such manner
that they receive the combined up-and-down
and forward-and-back movement, whereby the
mingled straw and grain received from the
threshing-cylinders are conveyed rearward and
the graln separated from the slraw in the
course of its progress.
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WIRE FENCE.—W. B. Hvucues, Dallas,
Texas. The present invention is an improve-
ment in wire fences, and particularly in that
class of such fences which employ line-wires
composed of strands twisted together to form
a twisted cable, and the invention relates par-
ticularly to the connection between the fence-
stays and the cables.

Prime Movers,

COMPOUND ENGINE.—S. ROTHSCHILD,
New York, N. Y. The object of the invention
is to provide an engine which is very com-
pact, easily started and reversed, and arranged
to utilize the motive agent to the fullest ad-
vantage. The special arrangement is such that
the low-pressure cylinder not only contains the
low-pressure piston, but also the high-pressure
cylinder. .

Pertaining to Vehicles.

DUMPING-CART.—S. GANTz, Hagerstown,
Md. The present invention is an improvement
upon the dumping-cart for which Mr. Gantz re-
ceived former Letters Patent. ™The invention
provides a means for shifting the relative posi-
tions of the axle and body whereby in dumping
the axle is drawn forward of its normal posi-
tion to facilitate the tilting of the body.

Of General Interest.

NON-REFILLABLE BOTTLE.—A. OULLIE,
83 Rue Blanche, Paris, France. In this patent
the improvement has reference to non-reflllable
bottles; and it consists of a system of plugs
or obturators for preventing bottles carrying
good marks or labels from being fraudulently
filled with a view to deceive the consumer as to
the origin of the liquia contained in the bottle.

COMBINATION COLLAR AND CUFF BUT-
TON.—A. E. StrANG, Canton, Ohio. The in-
‘ventor provides a button of a construction by
which the parts thereof may be readily reversed
and applied or fitted together to adapt the
button for either of the uses for which the
same {s primarily intended, and a button which
is light in weight, besides being strong and
having a capacity for long and continued serv-
ice. The structure of the button may be
readily altered or changed to either form
without loss of time and with comparatively no
labor,
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BOOT ORR SIIOE FOR ATHLETIC PUR-
T’OSKES.—DP. A. Vaine, Auckland, New Zea-
land. This .article of footwear is intended to
be worn by persons when engaged in physical-
culture exercises or for other purposes and
especially designed to develop the muscles of
the legs, ankles, and feet. The leading feature
resides in the application of a weight to the
toe portion of a boot or shoe adapted to
athletic purposes, the weight Dbeing disposed
above the upper. Different weights are inter-
changeable to suit the strength and require-
ments of the user.

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

Business and Personal {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 5487.—For makers of thinners and
driers for tar paints.

AuTtos.—Duryea Power Co., Reading, Pa.

Inguiry No. 348%8,—For parties to manufacture
small cabinet or till locks,

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

Inquiry No. 3489.—lor a machine that adds only;
one that adds eolumn at atime and does not carry;
that is key-operated, having 9 or 10 keys, not a total
adder, but only to run up a long column of tigures.

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

Inquiry No. 5490.—F~r makers of special machin-
ery for a large factory for cereal foods.

Sawmill machinery and outiits manufactured by the
L.ane Mfg. Co.. Box 13, Montpelier, Vt.

~ Imquiry No. 5491.-For a hand machine for form-
ing heavy wire eyes and hooks ot 3 or 4 inches long.

Profitable adding machine business for sale. Parti-
culars 422 West Side Ave., Jersey City, N. J.

Inquiry No. 5492.—For a toy hull in which can
be %l.i(md a small electric motor, about 3 feet by 6or 8
meches.

American inventions negotiated in Europe. Wenzel
& Hamburger, Equitable Building, Berlin, Germany.

Inquirvy No. 5493.—For the manufacturers of the
Rockwell rotary furnaces.

In buying or selling patents money may be saved
and time gained by writing Chas. A. Scott, 340 Cutler
Building, Rochester, New York.

Tnguiry No. 5494.—For manufacturers of philo-
sophical instruments.

’

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

Tnquiry No. 53495.—For a complete outfit for mal-
ing horseshoes.

The largest manufacturer in the world of merry-o-
rounds, shooting galleries and hand organs. For prices
and terms write to C. W. Parker, Abilene, Kan.

Inquiry No. 5496.—VFor the address of a manufac-
turer of glass tanks for holding acids.

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

Inquiry No. 3497.—For makers of electrical weld-
ing machinery, Tor weiding small wires, No.6and finer;
also for dynamos suitable tor the above.

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

Tnquiry No. 5498.—For manufacturers of tools
and materials ior maling rubber stamps.

Manufacturers: We can satisfactorily represent and
handle your account. Correspvndence invited. Wel-
hener-Patrick Company, Manufacturers’ Agents, 172
Washington Street, Chicago.

Tnquiry No: 5499.—For makers of armature core
punchings in sheet metal, of the ring type.

WaANTED.—To manufacture on reasonable terms any-
thing in wood or metal. Ifirst-class facilities for manu-
facturing and shipping. Satisfaction guaranteed. Send
samples for estimate. Wayland Incubator & Manufac-
turing Co., Wayland, N. Y.

Tnquiry No. 3300.—For clocks for a factory,
which are electricaily controlled from one master clock.

FOREMAN WANTED.—A thoroughly capable man to
take charge of brass shop employing about fiftgen men
Must be between 30 and 40 years of age, married. Re-
ply by letter only, stating experience and references to
Wm. H. Wilkinson Co.. West Medwuay, Mass.

Inguiry No. 55301.—For the makers of the * Mer-
ritt ” vypewriter, or dealers in repair paris therefor.

Inquiry No. 5502.—For parties engaged I the
manufacture or designing ot clock cases.

Tuquiry No, 5503.—For manufacturers of light
wooden and metal specialties.

Inquiry No. 5504.—For manufacturers of vulcan-
ized tiber specialiies.

Inquiry No, 3505.—For manufacturers of ma-
chines for turning and boring hub blocks.

Inquiry No. 5506.—For manufacturers of bal-
loons.

Inquiry No. 5507.—For woodworking machines
for such work as dowels, skewers, etc.

Tuquiry No. 5508.—For manufacturers of heavy
corded wewbing.

Inquiry No. 8509.—For machinery for making
earthenware water pipes.

Inquiry No. 5510.—For the addr.ss of the Furber
Patent Shoe Company.

Inquiry No. 33%1.—For the address of the U. S.
Silver Co., also of the Crown Silver Co.

Inquiry No. 5351:2.—For manufacturers of machin-
ery for making tooth brushes.

Inquirv No. 5313.—For the address of the Pyle
National Electric Headlight Co.

Ingniry No. 55314.—For makers of a bower-barft-
ing equipment,

Notes e
and Ouerzes

HINTS TO CORRESPONDENTS.

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

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

Inquiries not answered in reasonable time should be
repeated; cnrrespondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by

this department, each must take

Buyers \wshmcr to purchase any article not adver-

in our columns will be furnished with

addresses of houses manufacturing or carrying

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

Scientific American Supplements referred to may be

Price 10 cents each.

Books referred to promptly supplied on receipt of

had at the office.

Minerals sent for examination should be distinctly
marked or labeled.

D. M. S. asks: Certain mak-

automobiles who use the
type of gearing in their machines state, as an
important point in the construction of their
that no internal gears are used.
Why is the internal gear objectionable?
cannot an internal gear,
e successfully used

particuiar gear,

if properly designed,
automobile speed
inherent objection to
the use of internal gear wherever its special
construction and application
its use is a most important adjunct in many
possibly the necessary compactness
of a speed gear makes the outside gear pref-

1. Which is the
cathode—the place where the electricity enters
the vacuum tube, or where it leaves?
cathode in a vacuum tube is the place at which
the electric current leaves the tube.
do they make liquid air?
which the air is liquefied is in general as fol-
The air is compressed and cooled, dust
removed from it, then
dried or deprived of its moisture,
passed to the liquefying coils under a pressure
of 2,500 to 3,000 pounds to the square inch.
constructed valve i
is allowed to escape and expand.

back along the outside of the coil
which the compressed air has passed on
way to the expansion valve.
it is gradually cooled, and in turn cools the
compressed air i
way the cooling proceeds Dby successive stages
until the temperature of liquefaction is reached,
and a portion of the air
liquid form in the bottom of the machine.
will find the process fully described in Sloane’s
“Liquid Air,” which we can send you for $2.50

W. B. asks:

. The process by

By its expansion

then collects in a

Since in an
ordinary electric railway system with an over-
head trolley wire
through the rails, why is there not the same
from contact with them as from the
in the three-rail
sulated from the earth, if one comes
in contact with
the ground, he will
shock due to the current which passes through
him from the
if he could make contact between the
trolley wire and the ground, the trolley wire
carrying a current of the same voltage as the
with reference to the other
There is not the same
danger of a shock by coming in contact with
while standing upon
Dbecause every-

part of your inquiry:

rails of the track
as you must know,
one is continually stepping upon the rails as
they cross the tracks of an electric line.
reason is not far to seek.
together by strips of metal to furnish an easy
path for the current back to the power house,
and are also in contact with the earth during
the whole of the distance;
who is standing upon the earth steps upon the
rail also, both the earth and the rail must be
at the same voltage, since they are in contact
and no current can flow from
when both points are
more than water
can flow from one point to another when both
points are at the same
reason why no shock can be
person who is standing upon the ground, and
who touches the rails of the track through
which at the moment the current may be re-
furning to the power house.

The rails are bound

therefore, if one

with each other,
one point to another
same voltage,

received by a

INDEX OF INVENTIONS

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

AND EACH BEARING THAT DATE
[Seenoteat end of list about copies of these patents.]

ing, A. Siminoff ......

Ash pans, automatic sprinkler for, E. M.

ThOmMPSON ¢ vveiniireracnnnacanenns 759,203
Automobile, C. C. Rlotte . 758,695
Automobile, F. A. Gardner ... 759,091
Automobile steering device, F. A. Garduer.. 759,090
Axle, dust proof, J. L. Freasier ........... 759,088
Backing strip applying machine, W. L.

Jacobie ................ 758,657
Baling press, W. C. Key . 759,182
Banding making machine, G. Frost, Jr. . 59,089
Bandoleer, G. C. Palmer .. . 759,125
Barrel end nmshmg mec¢hani &

Smith ..., . 758,670
Basin, foldable, J W McCann ............ 758,770
Bed rlser, sheet metal, J. M. & F. Holland.. 758,917
Beds, wire fabric for folding, O. R. Hunt.. 758,920
Bedstead foldable, C. P. Brown .......... 759,073
Bell, revolving, J. P. McCann ... . 759,003
Bending machine, S. L. Budd . . 758,897
Bicyclist’s globe, A. Rosenthal ... . 759,130
Binding press, W. Stringer ......... . 758,871
Binocular, folding, G. Fournier ... . 759,170
Biscuit can, C. G. Blickle ....... . 758,734
Bit extender, W. B. Swan ....... . 759,042
Blank, statement, G. W. Donning . 759,215

Blanking machine, H, L. Bradley .........
Block. See Building block.
Bobbin, W. I. Stimpson ..

759,070

. 758,715

Boiler cleaner steam, C. J. A. Gril 758,835
Boiler flue, A. Taggart, Jr. .......... .0759,043
Bolting machine, sieve, Fraser & Mdther . 758,907
Book holder, S. H. LAW oneennnnns

Book holder, manifold, C. S. Binner

Book support, E. R. Storm .......

Boot polisher, F. L. Rolph .

Bottle, G. Robatzek ........covvvvieernnns

Bottle for the storage and transportation of

liquids, H. C. Stover ....... . 758,869
Bottle, non-refillable, L. Hofmann . 758,178
Bottle stopper, G. Miller .......... . 759,185
Box, J. P. Baird ............ . 758,887
Box lid holder® C. S. Christianson ........ 759,076
Brace rod tlghtener, Grattelo & Wood-

MANSE t.vveereenennennns eeeeee.. TH8,910
Brick, tile, etc, glass faced, ]:' I\aye .... 758,973
Br1cks, plastering, ete., compound for eoat-

ing, C. Jacobs ........ccvvuenns . 758,658
Bridle attachment, R. Rawlings . 758,688
Bristle combing mdchme, P. Trepani ... 758,876
Brush, cleaner, or polisher, Burt & Harns . 759,155
Bruﬂh, tooth, W. A. Macleod ............. 758,764

Bucket and Suctlon dredge, combined R. An-

drew ... i
Building block, hollow, H. S. Palmer
Building section, S. Hanson .......
Bundle carrier, W. H. Woodman .........
Burglar and fire alarm, electrie, S. Schwarz-

schild ... ...t 758,701
Bushing, bung hole, Pfluger & Christensen. 759,126
Bushing, Pulley, W. A. Clark ............. 758,821
Butter or cakes of other material, machine

for forming pats of, A. Lutze......... 758,763
Butter printing machine, L. A. Sheldon ... 758,706
Button, collar, L. Eberhart ............... 158,742
Cable system chart, underground, W. E.

Rundle 759,020
Cables, carriage for 759,207
Calendar, G. B. Ix('plmger 758,758
Camera, photographic, E. Kronke . . 759,114

5

Cane sling, sugar, O. Crosby ......
Cap, A. Wolfgang

Car driving mechanism, motor, H. J. Fisher 758 634
Car lock and sealing device, Lombmed W. H.

Deaver, et al.................c.... . 759,079
Car tandem spring draft rigging, T 1lway,

W. H. Miner ............cc.une 758,677
Car vestibules, etc., diaphragm for,

Salisbury  ...ceeieevereeeeenens s 758,856
Carbureter, H. G. Slining . 758,789
Carbureter, L. C. Snell 758,790
Carbureter, hydrocarbon .

Mohler ...........ciiiiiiinn.. 759,001
Card feeding and positioning dev1ce, .

Donning .......ciiiiiiiiiii it 759,214
Cardboard creasing machme, L A Mayall. 758,672
Carrier. See Bundle carrier.

Carton, C. H. Seegmiller ...........c.cu... 759,027
Carton, A. C. Smith ........... 759,032
Carving machine, automatic, F. P. Burk-

hardt ... 758,616
Castings, apparatus for makmg .

James .............. . 758,660
Cattle guard, J. Clarke .. . . 759,156
Cement can, W. W. Hall ....... . 758,966
Cement post, Sicklesteel & Ballard . 758,707
Chain, detdchdhle link, C. G. Hdmp on . 758,913
Chain link, W. W1lllams . 758,802
Chair, C. Arnold ................ . 759,059
Chair electric attachment, rocking, Alleu &

Cawker ...iveniiiiiennnnnnnns e 759,148
Churn, W. L. Goodwin .... 758,641
Churn, W. A. Cross .... . 758,737

Chute, C. K. Baldwin
Circuit breaker, automatic magnetic,

. 758,809

SCOtt it e e e 758,938
Circuit breaker, high t(-\nsmn H. P. Davis .. 758,621
Clamping dog, C. A. Yost &....covvvnn... 758,881
Cleaning, oiling, or polishing compound, W.

ler i 758,944
C]ocl{ eleﬁtmc Scott & Loebl ............. 759,026
Closet cistern and valve therefor, F. Jack-
: ) . 758,970

Cluteh head, rock drill, J. BE. Tittlet.
(Coal bucket releaser, A. R. Bissett
Cock, basin, Daub & White ......
Coin and ticket holder, H. Pawl
Coin counting, registering, and wrapping
machine, C. 8. Batdorf ...... .
Coin receptacle, Bishon & Down
Collector rings and brush holders,

. 158,761
. 158,893
. 759,160
. 758,776

758,733

. 759,067

) D) 3 . 758,631
Combustion, controlling, H. F. Smith . . 759,038
Computing machine, Draner & Robertson ... 759,164
Concentrating and amalgamating machine,

F. J. Bomnington ...........cccceuunn. 759,165
Concrete wall mold, C. E. Shumway . 759,031
Condenser system, W. C. Brown 758,61L)
Confectioner’s cooler, G. S. Collum.. THR, 822

Controller regulator, V. J. Van Horn.

Conveyer, W. T. James ............ . THR8,662
Conveyer bucket, W. T. James ............ 758,661
Conveying apparatus tripper or deliverer,
Baldwin & Ticknor ...........c....... 758,810
Conveving apparatus tripper or dehverer,
Ticknor & Baldwin ................... 758,875
Cooking apparatus, fruit, C. L. Plumer..... 759,128
Copper bearing ores with cyanid solutions,
treating, L. E. Porter ................ 759,220
Coppoer ores, treating, C. H. Rider . 759,191
Copying bath, letter, R. Spurgin . 768,711
Corn husker, M. Mattes ....... . 759,118
Corn husking machine, J. Reigl . 759,129
Corn shock binding mdchme, ‘\IcCau ey
Frantz ... i 759,219
Corn shocking machine, W. H. Gernand .. 7hHiR,748
Corset, W, F. BrookS .....eeeeeeeeneennann 759,072
Cotton handling apparatus, seed, C. R.
Benefield ............ ... ... 759,151

Cotton nicker and opener, I. N.
Cotton thinmer, G. L. Green ..
Cover, cmrugdted self opening bollows fold

LGalr L
Crate, A. V. Thomas ............
Crate, folding, 0. W. Easton ....
Crusher, J. W. Boileau ............
Cultivating implement, J. T. Jordan.
Current distributing system, altom.itmg.

Co F.oScott vvevviiii i
Current energy, utilizing single phaso alter-
nating, B. G. Lamme .........

Current motor, altemat]ng, .
Current motor, single phase alterndtmg, B.
G. Lamme ......c.iiiiiiiiiiiiiieaaan
Current power system, single phase -
nating, B. G. Lamme ..................
Currycomb cleaning attachment, B. J. Gum-
ble e
Curtain hanger, B. S. Johnson ............
Curtain_holding device, spring actuated
E. Bdwards
Curtain holding device, spring actua

. 758,793

759,173
758,908

. 759,202
. THR961
. 76R.7R5
. 158,971

758,702
. Th9,183

. 759,004

758,668
758,667

758,836
759,110

F.
. 758,904

B. ITopewell .................. 758, 918 758,919
Curtain pole and shade roller bracket, com-

bined, A. Kerr ....... TH8,TH¢
Curtain ring, S. J. Tracy .......... .75 ’)04
Curtain rod threader, J. J. Monaghan 758,845

Cutoff in time of storm automatlc,
Bell ....oiiiiiiiiiiiininnn

. 758,954

Cutlery, renovator, H. Hansen ... 758,837
Cutter. See Feed cutter.
Cutting machine, .7. A. Frenzel . .. 758,637

Dashboard, vehicle extension, A W : .ll'o
lingswmth ceseccsecsscssrcsessscccsses
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758,754

Dental lamp, II. B Dunn .............
Dental or s 2l chair, L. T. Dars
Deunture, 4utln(1dl 0. C. & g
D 758,750
Derailer and r lvl combmed G. L Mans-
field ... il THE, 994
Detergent compound, J. K. Heikes . . 7’;‘) l().
Direct cur rent generator, W. IL. Foot . .. THK,686
Dish cover holder, ta.ble P. T. B. #uvius.. TH9,006
Display and adver tising stand, combined, J.
K. Patton .. 758,682

o

Display device, PtHlugradl & M. .. TBR,TTT
Display rack, D. S. Campbell ..... . 759,075
Door attachment, Taylor & IHolle .. () 8‘)42
Door check, H. W. La Muvyon ...... o 7.78,9\0
Door check, automatic, S. J. Rawlings 759,013
Door or shutter, J. Dierickx L 160

Door stop, C. W. Miller
Dovetail cutting machine, 1. J:
Draft hook, locking, G. M. Atall ..
Draft rigging, Krakau & Pope .
Drafting garment patterns, B. J.
Drilling machine, W. Wuatlic ........
Drinking cup, aseptic, J. J. Shea
Driving mechanism, friction, A.

wood
Drying house, A. A. Scott
Dye and making same, glucoside,

Oakes
Dynamo testing 1 .
Dynamometer, mdx(‘dtmb or 'y

Weston & Benecke ....... e, TH8,726
Ear hood, A. E. C. Otte .. TH8,680

159,029

. 759,167
0135

. 769,008
THR,880

Ear ring, J. Pejchar .... e TH8,848
Bgg coating compound, W. Sanders . 758,936
Electric dynamo, R. M. Newbold .. 759,122

Eleelrie generator, frictioval, G. Germakian 759,096
Eleetric  inductive conductor, P. Me-

George  .....ii.....
Electric motor controller, B
Electrical conductor, P. A. M((.om“o
Electrical d1str1but1ug system, J. S. Peck.
Electrical encrgy, accumulating and usmg,

A Gl BOLES e teeininnnseseiinneeenens 759,065
Electrical machine by

Lamme ........... 758,669
Electrode for vapor clectr .

Hewitt .. . THS, 650
Electroheater, 758,946

R.
KElevalor, P. I« Foley 759,087

Engine cut off mechanisin, .

Ball ... .. . 158,950
Engine vaporizer, explosive, I, Dickinson... TH8,902
Engines, gas gencrator tor cexplosive, 10, K.

Pfister ... ... .. 759,01y
Bqualizer or tripletrec, D. J. Shanc... .. THR,T8Y

Evener, threc horse, J. W. Gamble 758,745

Excavating and sluicing  gravel,

paratus for, Lloover & Mason .......... 759,108
Excavating machine, W. J. Roelofson . .. TH8,T8L
Extension table, G. G. Johnson ....... .. TBR,TH5
Byeglasses, DBourquin & Willson ...... . THS, 815

Fare indicator and protector for street

registers, auxiliary, . Paduveri
Farm gate, C. U. & J. L. Reams ...
Feed cutter, W. Houghton ........
Feed water heater, A. J. Sweet ..
Feed wuter regulator, A. W. Row L THO TR
Fence locking plitte, wire, W. G. Rmmlwl‘. THR, T80
Fence or gate, flood, .J. J. Johnson .. TH8,663
Fence post, J. P. DPlattenberger ... .. .75 8778
Fence, wire, J. S. Murtin 58,766
Fibrous material, feeding mechanism for ma-

chines for treating, W. A, & A. M.

L. Th8,846
.. 58,691
.. 159,109
. 8,718

Shely oo e 759,199
Fibrous material, machine for breaking and
cleaning, W. A. & A. M. Shely ....... 759,197

Fibrous material, machine for breaking and
scutching, W. A. & A. M. Shely. .. 759,198
Field winding support, B. A. Behrend . 759,210
Fifth wheel, J. S, Barnette ...........o0... 758,951
Floor and building same, Wight & Townsend 753,728
Klour into barrels or sacks, machine for
packing, L. Van Nette ............... 759,204
Flower pot, F. A. Muller 758,678
Fluids, air or gas lift for, 759,100
Folding bex, Z. B. VV(ebh, . 12,217
Folding machine, R. C. Sey mour . .. 758,704
Folding machine, material, R, B. T .. 758,962
Fumes, device for distributing noxious, L.
M. Beckes ....... .. 769,062
Furnace, J. Murphy . . . TH9,002
F'urnace door, reversible, 1. R. l)avn 758,622
Furnace draft controlling mechanism, steam
boiler, J. E. Gerould ... 758,749
Furnaces, hot blast appara

W. B, Har

lurgical, A. P. Gaines ................ 759,171
Furnaces, etc., joint for brickwork of, I

Roberts ..o iiniiiiiiennens 75‘4,.‘4 2

Furniture, combination, I TH8,TR2

Fuse block, J. A. Heany L. TOE,GG
I'use or cut out, electric fety, J. A

Heaney -................... 758,047 to 758,649
Gage. Sec¢ Hinge gage.

Gage glass protector, T. Mirk .. 158,767
Game apparatus, A. (. P. Iibert .. . 758,630
Game apparatus, J. A. McKcenzie . 759,186

Garment supporter loop, J. H. I’llklll"‘t(\l’] . 758,686
Gas, apparatus for manufacturing carbureted
water, W. R. Addicks .. THR.882
Gas engine, I'. A. Gardner . 759,003
Gas engine, balanced valveless
Thompson & Koeb .. TH8, 943
Gas producer, water seal, W. II. Hnlcmft . 759,179
Gas retort closure, S. B. Russcll .. 158,935
Gasos, apparatus for the treatment of,
Pauling
Gascous mediums from r,
generating, J. N. Alsup
Gascous m(’diums from air, genera

. 758,775

T
758,884

. 758,883

Also! ..
Gute, J Scheperle ............... . 759,024
Gear and clutch mechamsm, i .

J. Mohlcenhoff ... 758,768
Gear, change speed, T. TH9,174

ri
Gear for motor driven lathes or other tools,
variable speed, I. H. Johnson, Jr. . 69,111
Gearing, variable {ransmission, B. M. (nl‘ton TH9,107
Glass articles, apparatus for drawing, J.
H. Lubbers ..........iiiiiiiiiiiii.. TH, 988
lass drawing machine, H. Crimmel .. 759,168
Glassware dunedlmg leer , C. Al . TH9,165
Glove, W. Lefi 759,1]7
(xrmdlug mgchme, 759,112

Grinding machine for 3,

tool, J. Grassmann ................... 758,833
Grmdmg or polishing machine, C. .

C. H. J. Dilg «.ivviiinnniiiinanns T58,828
Guitar attachment, L. P. Halladay . . 758,912
Hair retainer, W. S. Bechtold .... .. TB8,953
Hammer, G. H. Rowe ........ ..., . TEO,019
Hdmmer nail holding attachment,

Platner ......... .. 759,012
Hand, artificial, E. orr t r 759,169
Iarness draft attathment J Bloodel TH8,614
Harvester, beet, J. B. ﬁsllnblv P .. 759,138
ll:u'vestcr, coru, G. W. Culp ....... .. T58,738
Hat and hat shicld, W. J. Anderson.. .. TH8,806
Hay loader, I. A. Adams ........... .. 758,805
Hay loader and raker, A. Rowan . L. T59,018

Headlight, W. F. Walsh 758,723

Hinge gage, B. Irazier . 756,637
Hod, J. White 758,727
Hoisting apparatus, H. D. Stratton L. 769201
Hoop, J. P. Chaplin . TH&,820
Hopper, N. F. Palmer 758,681
Horse releaser, G. H. %thtu_\ 049,200

. 758,627

Hose coupling, T. F. Dawning
Hose coupling, G. B. M. Buzzell
Hose coupling, W. Liebl .
Hydrocarbon engine, multiple

758,956
. 758,985

L. Russell ........ooonnn. . THN, 854
Ice cream freczer, Stern & MLme .. 7)8 791
Ice cream freezer, II. J. Gerner ..... .. 759,097
Ice cutting machine, J. H. Gibson .. 758,963
Ice. hook, T. J. Ball ................. . THR,811

IMuminating structure, F. L. 0. W ulswmtll TH8,877
Iml(l\[ ]‘Imd display devmv exhibitional, C.

=

........................ ... 758, ‘)ll;
Iuhaler, G. L. Bennett . 79,5
Inhaler and respirator, JJ. W. Swindell ... 75 871‘)
Injector, steam, .J. Desmond .......... .. TH9,162
Inking pad, . Baumgarten ...... . TH8,89%0
Insect destroyer. Beasley & . Huber . TH8,891
Luseet trap, J. W. Sheaffer ......... . 759,030
Insecticide, device for mixing and appl,
Rrown & Winship ... ... ... ... . TH&,817
Insecticide, making an, P. Bachmann . 759,208

Insulator, tubular, . M. Locke . 758,986
Iron sand into Dbriquets or lumps, con-
verting, T. Rouse ....... PR cieee... TH8,853
Jack. See Lifting jack
Jar closure, II. S, Brewingtom ...ceceeeess 759,154




May 14, 1904.

"“oot and

“St
ar Screw Cuttmg
= Automatic Laihes

Cross
Feed
FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N. Y., U. S, A.

MACHINE SHOP OUTFITS,

T00LSSUPPLIES

[NGINE&OO

GATALOGUE FREE.

 SEBASHAN LATHE 00 aaciunerss

CINCINNATI, O,
Veeder
Counters

to register reciprocating
movements or revolu-
tions. Cut full size.

Booklet Free
VEEDER MFG. CO.
Hartford, Conn.

Cyclometers, Odometers,
Tachometers. Counters
and Fine Castings.

LD A ng l e
Benders

we make hand-bpowe
benders for forming an=
gles in stock 1 in. thick
and under. Lightstock
can be bent cold.

WALLACE SUPPLY COMPANY
910 Royal Insurance Building, CHICAGO

FOR TOWN OR COUNTRY USE gex
There is no more serviceuble or simple
umnc than the W RJU

M, 1 e Saitable for

Complete
e tanks and
pipe
busi.
One operating
Weber Gas & (,.usolun

Fngine o,
Box 1114.a, Kas “ity, Mo,
Kasren~ OIH(,F 115 Liberty §

t, New York City.

HIGHEST GRADE GREY [RON CASTINGS
For Gasoline Engines and Cylinders
All kinds of Automobile Castings.
FRONTIER IRON WORKS, 2 Auburn Ave., Buffalo, N. Y.

Rapld and Positive Handling
of Materials in Shops. Fac-
tories, Stores, Warehouses
fully met by our

Traveling Electric
HOISTS
Full Details in Bulletin No. 13M.
PAWLING @ HARNISCHFEGER
162 Clinton St,, Milwaukee, Wis.

Presses for
Sub=Press Work.

Five sizes. Sub-Presses and
Tools to order.

= Send for Catalogue.

BLAKE & JOHNSON, :
P. 0. Box 7, WATERBURY, CONN. -

MIND the MICROBES !

You get them in all ordinary
drinking water. Before drinking
il parify it. You can transform it
[l into pure water in the surest and
Il quickest way by using the well-
known

‘Berkefeld Filter

which is so construcved as to eliminate
from the water all foreign bodies. One
~allon of pure water in 4 minutes. Easy
to clean, easy to care tor.

BERKEFELD FILTER CO., 4 Cedar Street, New York

IGNITER

Complete with spark coil. $12.00.
‘I'ne Best Thing on the market.
Latest and most improved model.

(=&~ Send for Circular.
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0.

THIS
GRINDER

Has no pumps, no valves.
piping required to supply it Wlth
water Alwayaready for use. Sim-
plestin construction, most efficient
in operation. Pricewill interest you.

W. ¥. & JNO. BARNES C€O0.,

Established 1872.
1999 Ruby St., Rockford, Ill.

w E L L DRILLING

Over 70 sizes and styles, for drilling either deep or
shallow wells in any Kind of soil or rock. Mounted
on wheels or on sills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.
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Jar closure, W. B. Fenn ..
Jewelry, J. Pejchar
Joint, W. N. Barrett
Ixeybosud transposing,
Knitting machine, G. W. Rut
Knitting machine, straight, G. A. Landen-
Derger ..ie.iuiiiii it i
Knob attachment, S. Fader ...
Lacing hook, J. V. Washburne
Ladder, J. A. Jaeger-Rainer ..
Ladder, step, A. Hartzler
Lamp, H. F. Smith
Lamp chimney or globe, L. F. Bergman.
Lamp, electric, Wurts & Bennett .
Lamp, electric are, T. Hamilton-Adams....

Lamp globe or shade, mica, A. P. Storrs ..
Lamp governor, vapor, H. F. Smith .......
Lamps, fluid regulator or governor for

vapor, H. F. Smith ...................
Land roller and pulverizer, F. Schmbocklol
Lap ring, F. Wenke .

Latch, J. P. Owens ..
Lathe, P. J. & R. H. C
Lathe, engine, E. Earle
Leaching apparatus, G. W. S >
Lead boring ores, treating, C. H. Rider.
Ledger, J. A. KEAMET «vreernnernnnnnns
Ledger binder, L. E. Schoch
Lifting apparatus, Parker & Ginter
Lifting jack, D. Donald
Lightning arrester, L. R. Gaw
Linoleum, machine for the manufacture of
inlaid, H. V. Holland
Liquid separator, centrifugal, T. H. Spri
Lock, A. Meyers

. 759,168

758,847
758,888

. 758,760

759,021

758,671
758,743

708 716
759, 036

759,035
759,132
758,800
759,009

Lock, S. W. Peregrine ............
Lecking mechanism, N. B. Stone
Loom, automatic, Brink & Christensen.....758,895
Loom filling feeder, automatic, E. S. Wood. 759,146
Loom shedding mechanism, R. G. Pratt.... 758,932
Loom shuttle, C. E. Sackett . 758,783
Loom shuttle box, C. E. Sacketc . . 758,784
Looms, loop cutting mechanism e

fabrie, G. F. Hutchins ............... 758,968
Lubricator, C. G. Glasrud ............ .. 758,640
Lumber loading device, A. F. Lucas .. 758,989
Mail. crane, A. F. Finch ............. . 758,830
Mantle support, W. E. Blair ....... 758,814
Massage instrument, J. A. Howell . . 758,653
Match box, M. Neumerkel ................ 758,771

A. B. Calkins
758,617,
Mathematical instrument case, G. Schoenner

Match making machinery,

758,618
758,700

Mattress, L. N. Bachand .........cc0vueunn 758,886
Mattress coiler, wire, W. E. Fisher ....... 758,744
Measuring apparatus, liquid, J. B. Beam... 759,209
Measuring box, drawer, N. W. Davis . 758,827

Meat tray, butcher’s, T. F. Graham .
Mechanical movément, W. Hanson..
Mechanical movement, J. F. Siems .
Metal bending machlno E. P. Holden..
Mitering and joining machme, J. B. Sa n-

759,099
758,914
758,939

. 759,217

ders, Jr. ...iiiiiiiiiiiiiiiiiiiieieaes 758,923
Mixer, J. F. Gandolfo .................... 758,746
Moisture proof case or receptacle, Peck

& Zwarnik ....ieiiiiiiiiiiiiniiiiiennn 758,684
Mop and wringer, combined, E. Hilker.... 758,753
Motor starter, W. Baxter, Jr.......... . 759,150
Mowing machine, W. M. Piatt . . 759,127
Music holder, J. P. Walter .......... . 759,048
Music leaf turner, Peyton & Bodson . . 758,850
Music leaf turner, W. H. Safford, Jr....... 759,022
Musical instrument and note sheet therefor,

self playing, C. A. Shaffer ............ 759,860

Musical instrument valve, pneumatic, E. de
Kleist
Musical mstruments,
stringed, C.
Musical instruments,
playing, C. A. Shaffer
Nitrie dioxid and nitric acid, manufacturmg,

758,666
758,879
758,861

G. Pauling ......cccciiiiiiiinnennanns 758,774
Nose guard, G W. Wells . 758,947
Nut cracker, C. E. Smith ... . 759,033
Nut lock, W. M. Smith ... . 759,039
Oil can, G. Lund .......ccvuivuanens . 758,762
Ore separator, magnetic, W. . 758,655
Oven, knockdown, W. H. Dahman ........ 758,899
Package, knockdown, J. M. & J. J. Calla-

WAY  eeeeeneennrenecencennenacanaannnnn 758,957
Paeklng, H. T. Evans ..... 758,905
Packing box, F. M. Lum ........... .. 758,991
Packing, metallic, Meuser & Arthur . 758,675
Packing stand, W. G. Bond .............. 759,069
Pail protector, milk, I. & R. C. Fleming... 758,831
Paper roll core, T. Elixman et al.. 59,085
Paring knife, G. W. McLeod ... 759,008
Peat harvesting machine, A. Do 758,624
Pen, fountain, G. S. Parker. 758,930
Pen, fountain, J. S. Purdy .. 758,934
Pen point, C. J. Wilson .... 759,054
Perambulator, A. T. Shearer . 758,786
Perforating machine, R. T. Brooks 759, ;071
Photographic plate and film holder, L. M.

Hanks ..ooviiiininnnnnnenennaann. 758,751
Piano action, R. M. Hutchinson .......... 75865
Piano action pianissimo device, E. Born-

hoeft ......ciiiiir it 758,894
Piano construction, R. W. Gertz .......... 758,639
Piano mirror attachment, M. M. Stahl . 759,040
Piano tone deflector, F. G. Riggins 758,694

Pick, J. Hartshorn
Pictures, treating, W. B. Tyler
Pigment and producing it from ferrous
liquors, A. S. Ramage ................
Pigment applying apparatus, C. A. Trlpp
Pile, Jackson & Hogan
Pile, protected, C. W.
Pine needles, treating, C.
Pipe collar or ring, J. Strand
Pipe sealing cap, soil, W. E. Delehanty...
Pipes, combined for soil and revent, E. G
Watrous ....veeiviiiiiiiiiiiiieiianaas
Plane, A. F. Schade .
Plane, H. M. Wood
Planter, plow, etc.,

attachment, S. Iler. .

. 758,915

758,940

758,687
758,798

. 758,656

758,841

1 758,874

758,870
759,081

. 759,050
... 758,698
. 758,948

758,969

Plaster, treating wood fiber for use in,
M. E. LOOSE ...ciivriennrennennannens 758,987

Plastic material, machine for molding, M.
Kammerer ......ccoeeee ceeeneencencens 758,972
Playing ball, F. H. Richards .. .. 758,851
Plow, W. Fletcher ......... .. 759,086
Plow, T. J. Hubbell ......... .. 759,180
Plow attachment, E. M. Landis .. 758,981
Pole changer, R. M. Newbold . . 757,121
Pole check device, vehicle, G. A. Lambe . 758,979
Post and base therefor, A. D. Benham. 759,063
Potatoes, desiccating, T. Lackovic ........ 759,115
Power mechanism, F. A. Gardner.... 759,092
Power transmitter, G. M. Eames .... . 759,166
Printing machine, G. F. Read ............. 758,690

Printing machine, coin controlled, A. J.
Briggs .ttt 758,816
Printing machine tripping mechanism, G. .
............................. 758,689
Puntmg press, Schmidt & Gebler ... . 758,868
Printing press dropping sheet delivery .
mechanism, R. Miehle ..........ccc00ne 758,997
Printing surfaces, producing, O. Dodge .... 758,625
Propelling mechanism, boat, B. J. Lavign.. 758,&,83
Pulley, expansion, R. Temple ............. 759,139

Pump, P. H. Deis
Pump, P. M. Wing
Pump, condensing air, J. Wi
Pump, liquid fuel, O. J. Root
Rack or holder. A. M. Schiele
Radiator air valve, T. Wheatley ..
Rail joint, Z. E. Fiveash ............
Rail joint connection, M. N. Webber
Railway bumper, G. H. Kimball ....
Railway crossing, H. E. Green
Railway frog and switch foot guard, P. F.

De BOY tuviniiiiiiiiiiiii it
Railway rail, compound three part, W. J
Holman .........viiiiiiiiniriinnenns
Railway rail, continuous, Cunningham &
Jenkin ....... i iiiiiiiiiiiiiiiiiiees .
Railway rail stay, f.aas & Sponenburg......

Railway safety device, electric, G. Gibbs ..

758,801

. 759,193
... 759,025
.. 159,052
.. 758,906
.. 759,051
. 159,113

758,961
759,161

| 758,651

758,620
758,978
759,098

THE B. F. BARNES
WATER EMERY
TOOL GRINDER.

Swings a 24x2.inch Wheel.
It has no pum}f) but a simple trough anique-
ly arrnnged or supplying water to the
Wheel. Easily manipulated and cannot
wet out of order. Without question it is
the most practical and durable wet tool
Grinder on the market. Details on request.

B. F. BARNES COMPANY Rockford IIL

Valuable Books

L A

Home Mechanics
for Amateurs

This book has achieved an unparalled success in one
week, and a Special Edi-
tion of 4,000 copies has been
ordered. It is by far the
Jargest and best book on
the subject ever offered at
such a low price. It tells
how to make things the
right way—the *“only ’’ way
—at small expense. It will
prove of value to you—
much more than youreal-
ize. Do things with your
hands. Send for a circular
flvmg contents—the circu-

ars cost only a _cent- the
book $1.50 postpaid. If the
book could meet_ you face
to face you would be the
first to purchase. The first
large edition is almgcst
gone, order to-day.

Price $i.50

370 Pages 326 Engravings

REVISED and ENLARGED EDITLON
The Scientific American

Cyclopedia ==

Notcs and 3
Queries. %
15,000 Receipts. 734 Pages.
Price, $5.00 in Cloth. $6.00 in Shcep. %$6.50
in Half Morocco. Post Free.

This work has been re-
vised and enlarged,

900 New Formulas,

The work is so arranged
as to be of use not only to
the specialist, but to the

eneral reader It should

ave a place in ever,
home and workshop.
circular containing full
Table of Contents will
be sent on application.

Those who already have
1L:lﬁe Cyclopediamay obtian

e

1901 APPENDIX.

Price, bound in cloth, $1.00
postpaid.

TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE r1. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Volwmes. 1,100
Pages. 900 1lustrations. Cloth Bound, Postpaid,
$5.00. Half Moroeco, Postpm,d
Volumes Sold Separately : Cloth. $3 00
pver Volume; Half Moroceo,
$4.00 per Volume.

EXPERIMENTAL SCIENCE is so well known to
many of our readers that it is har«ily necessary now to
give a description of
this work. Mr. Hopkins
deciced some months
ago that it would be
vecessary to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be fully described inits
pages. Since the last
edition was published,
wonderful develop
ments in wireless teie-
ﬁraphy, for example,

ave been made. [t
was necessary, there-
fore, that a good deal of
new matter should be
added to the work in
order to make it thor-

RECEIPT. TS
3 AND:
Z P“T“q ERIES,

count of the increased
size of the work, it kas
been necessary to divide
it into two volumes
handsomely bound in
buckram.

A Complete Electrical Library.

8y Pror. T. O’CONOR SLOANE.

An inexpensive library
of the best hooks on
Electricity. Put up in a
neat folding box,as
shown in_cat. Kor the
student.the amateur, the
workshop, the electrical
engineer, schools and
colleges. Comprising five
books, as follows:
Arithmetic of Electrigit;

138 pages, . . 8L
Electric Toy Ma,klng, 140

pages, . $1.00
How to Become a Suc-

cessful Electrlclan 189

pages, . . . . k].OO
Standard Electrlcal Dic-

tionary, 682 pages, $3.00
Electricity blmpllﬁed 158 Five 'IJOlume& 1,300 pages

pages, . . .00 and over 450 illustrations.

A valuable and wndispensable addition to every library.

Our Great Special Offer.—We will send prepaid
the above five volumes, i andsomely bound in blue cloth
with silver lettering,and inclosed in a neat folding box,
as shown in tie illustration, at the Special Redneced
Price of @ for the 00mplcte set. The regular
price of the five volumes is 7.

§F™ Full descriptive circulars of above books will be mailed
Jree upon application

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

393

BELT ELEVATOR

vs.

SPROCKET CHA

EIGHT TIMES AS MUCH

Here is what a glass manufacturer says:

‘““We have been using your eight-inch, eight-ply
‘Leviathan’ belting for three years. We elevate
wet glass sand to the height of twenty feet, We
formerly used a sprocket chain elevator, and we
find by experience that one ‘ILeviathan’ belt will
elevate eight times as much sand as a sprocketchain
will before it wears out. The ten and twenty-inch
driving belts have given good satisfaction.”

This statement refers to * Leviathan”
Belt. The history of what this accom-
plishes under adverse conditions is re-
markable. If you want a belt that ‘‘ makes
good’’ every time, write us about it. It

will pay you.

MAIN BELTING C€O.

1223 Carpenter Street, Philadelphia, Pa
CHICAGO BOSTON NEW YORK BUFFALO

THE MIETZ & WEISS KEROSENE

Sizes from
i 110 60 H. P and GAS ENGINE

b burns KEKROSEN E cheaper and
3 safer than gasolime. Automatic,
simple, reliable. No electric bat-

tery or flamnc used. Perfect regula-
tion, Belted or ﬂmA(tl{ coupled to
dynamo for electric lighting, charg

ng storage batteries, pumping and
all power purpones.
1ETZ,

\InT’r Q-r New YoRK.
3y

D8 ) 3§
U. GOVERNMENT.
Ilighest Award, direct coupled
_ © Generator Set, Paris I‘xposnmn 1900.
Gold Medsl. Pan -American Ex-
Gold Medal, Charleston, S, C., Exposition, 1902,

position, 1901,

STIMULATIUN wuthout IRRITATION
Means New Life to the Scalp.

The Evans Vacuum Cap gives the scalp a
thorough massage and encourages a free
and healthful circulation without rubbing
and without the use of drugs or irritants.
It will stop hair from fallig out and re-
store a normal growth where live follicles
exist. The Cap is used about ten minutes
twice a day and its effects are pleasant from
the very beginning. W’e will refund your
money in full if results are not sa
after a thirty days’ use. Call on or

EVANS VACUUM CAP CO.
St. Leuts OrFick, Fullerton Building.
New Yor 1\ Ore1cE, 1300 Broadws ay.
S \\hu tnd it convenient to call at our offices we will
number of ds ations free to satisfy them as to the

give a
merit of this appliance.

[ )

RADIUM

RADIO-ACTIVITY

The SCIENTIFIC AMERICAN SUPPLEMENT has
published the most complete information on the
subject of Radium and Radio-activity that has
thus far appeared.

‘T'he following articles, written by men who
have played a promment part in the discovery
of the marvelous properties of radium, should
be read by every student of chemistry and
physics :

RADIO- ACT]VITY AND THE ELEC-
TRON THEORY. By SIR WILLIAM
CROOKE& SCIENTIFIC AMERICAN SUP-
PLEMENT 1402.

THE RADIO-ACTIVITY OF MATTER.
By PROFESSOR HENRI BECQUEREIL.
SCIENTIFIC AMERICAN SUPPLEMENT 1379,

SOME PROPERTIES OF THE RADIO- |

ACTIVE SUBSTANCES. By PRO- |
FESSOR HENRI BECQUEREI,. SCIENTI-
FIC AMERICAN SUPPLEMENT 1427 !

PRODUCTION OF HELIUM FROM
RADIUM. By SIR WILIIAM RAMSAY.
SCIENTIFIC AMERICAN SUPPLEMENT 1444,

THORIUM: A RADIO-ACTIVE SUB-
STANCE WITH THERAPEVUTICAL
POSSIBILITIES. By DR. SAMUEI, G.
TRACY. SCIENTIFIC AMERICAN SUPPLE-
MENT 1470.

RADIUM IN MEDICINE. By DR.

SAMUEIL G. TRAGY. SCIENTIFIC AMERI-

CA\I SUPPLEMENT 1455.

RESUME OF RECENT SPECIAL

STUDIES OF RADIUM AND RADIO-

ACTIVITY. SCIENTIFIC AMERICAN SUP-

pLEMENTS 1468, 1471, 1479.

RADIUM AND RADIO-ACTIVE SUB-
STANCES. By WILLIAM J. HAMMER.
SCIENTIFIC AMERICAN SUPPLEMENT 1429.

A COMPLETE MANVAL OF RADIUM

CHNOLOGY, clearly explaining the
methods of obtammg radium, conducting
experiments with the substance "and measur-
ing its radio-active force wiil be found in
SCIENTIFIC AMERICAN SUPPLEMENTS 1475,
1476, 14717.

These SCIENTIFIC AMERICAN SUPPLEMENTS
comprise what mav well be considered an admir-
able text-book on the subject of radio-activity.

Price of Scientific American Supplements

TEN CENTS BY MAIL

foreachnumber mentioned. Orderthrouch
your.newsdealer or from

MUNN & CO., 361 Broadway, New Yorl;

o

A

of Michigan.
investment.

UPPER PENINSULA LAND CoO,

DPut Your Money in Upper Peninsula Land

$10.00 down and $10,.00 per month will buy you4 0 acres of 2ood farming land inthe Upper Peninsula
This land is close to markets, good towns and railroads.
country this Spring and land values will increase. NOW
Write to us to- day—now

No if’s or an’s about it.
Ltd.,
F. J. MERRIAM,

REFERENCES—ILLiNots TRUST & SaviNgs Bank, Chicag
CLEVELAND CriFFs Iron

846 Washington Arcade, Detroit, Mich.

0, Ilinois ; CoLontaL Trust Company, New York, N, Y. 3
g‘ompmy Cleveland, Ohio.

Hundreds of settlers will go to this
is your time to make a safe, permanent profitable

GEN. MGR.

© 1904 SCIENTIFIC AMERICAN, INC
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IF YOU SHOOT A RIFLE
P@stol or bhm‘tgun you’ll make a Bull’s
dy ing’ three 2c. stamps for
the Ideal Hand-book “A,” 126 pages
ER . The latest Encyc]opedla of
iigmg (I:ZgI)chers éSIont and Bwllets)A Men-
n IF 1 MERICAN ddress
IDEAL MF‘G CO., 26 U St., NEW HAVEN, CONN., U.S.A.

“Globe”

Improved. Simple.
Reliable, Economical,
Substantial. Prices
Right. Guaranteed.

GASOLINE
Iw arine Engines Write for Catalogue.
Built by....

PENNSYLVANIA IRON WORKS CO., Philadelphia, Pa.
and 136 Liberty St,, New York. U. 8. A.

Wil oot « Uterims [ |8
CAPACITY, 990,999,999
BOOMLET FRLR AGENTS WANTED
I €. E. LOCKE MF6. CO. |
oy 20 Walaut 3¢. KENSETT, lowa |

TAKE TH E I\I(,KEL PLATE ROAD FOR
THE ST. LOUIS FAIR
Lowest Rates and many unusual fprlvxleges Special
$15.00 rate on certain dates. Full information on appli-
cation tolocal Agents, or R. E. Payne, General Agent,
201 Main St., Buffalo, N. Y., or A.W. Ecclestone, D.P.A.,
385 Broadway, New York.

WE SHIP on APPROVAL

N Without a cent depomt and allow 10
DAYS FREE TRIAL on every
bicycle. Any wheel not satisfactory
\ returned at our expense.
Highest Grade , 75
1964 Modols 875 te $17
\ Coaster Brakes. Hedgethorne puncture
proof tires and best eqmpment

1902 & 1903 Models $’2

R Best Makes
500 Second-ﬂand Wheels

vf' ‘ All makes & Models

good as new $3 fo $8

Great ¥ actory Clearing Saleat

3 Imlf factory cost.

N A BICYCLE taking orders

om sample wheel furnished %,V

OQur agents make large profits. rlte

at once for catalogues and our special offer.
AUTOMOBILES, TIR % Sewing Ma-
chines. Sundries, ete., half usualpmcps

MEAD CYCLE 00., Dept. 59 C, Chicago

For the Intimate Details
of the Tool Business of the

(I AS GOODELL-PRATT COMPANY,
Send for Catalogue No. 6, 1908
It contains particular descriptions

and clear illustrations of nearly

t devices and accessories. A perfect

exposition of perfect articles and

j§ polits on warranty, weights, shipping,

i s orders, and )ist prices.

GRECNFIELD,MASS.USA, | (xREE FIELD, MASS,

“ Nothing Good Which
Only Tells One Story”'.

This is good for four. Screw Driver,
Bottle Cap Remover, Paper Cutre Key
Holder combined, *THE TRIPLET, %
an emergency tool for the pocket. Sam-
ple 10¢. Terms and prices furnished
upon application to the manufacturers
and patentees.

G. P. COATES (0., Uncasville, Conn., U. S. A.
Beat

Squabs Pay Bt

Basier, need attention only part of

* GOODELLPRATTCOMPANY'

time, bring big prices. Raised in one
month. ttractive for poultrymen,
farmers, women. Send_ for E

BOOKLET and learn this immensely
rich home industry.

Prymoutn Rock Squas Co., 289 Atlantic Ave., Boston, Mass.

The Franklin Dynamo

50 Watts, 10 Volts, 5 Amperes

3000 to 4000 revolutions. Sets of*mate-
rial, finished parts, complete machines.
Foramateurconstruction, very efficient.
Will drive a dental engine, sewing-
machine or small lathe; run asa genera-
tor, will furnish current for six 6-candle
lamps. Parts $3.50. $6.00, Com-
plete $13.50. Write for mrcular 9.

Parsell & Weed, 129-131 W. 31st St., N.Y.

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Auger,
Kile, Knife and Chisel Handles,
Whiﬁletrees, Yokes, Spokes, Porch
Spindles, Stair Balusters Table
and Chair Legs and other irregular
work.

Ose FRANKLIN
Model Shop

82 Sendfor Circular A.
The Ober Mfg. Co., 10 Bell St.. Chagrin Falls, 0., U.S.A.

A Handy Book
To Have

‘lontgomery & Co.’s Tool Catalogue

It is illustrated throughout and de-
scribesand prices Tools. 704 pages, 6}4x
414 ins. The latest edition, with dis-
g count sheet by mail for 25 cents.

MONTGOMERY & CO
105 Fulton St., New York City.

»J0O
CATALOGUE

3
1
i
4

meﬁut Nez2i

drew Carnegie, Thomas A, Edison
q and many other successful men be-
gan their careers at Telegraph
Operating. Why don’t you
learn? For $175 we will
A send_you a complete
outfit with

book of instructions,
by express (not pre-
paid). Send for cata-
log of electric appa-
ratus, . supplies and

velties.
J. H. BU\'NLLL & Co., Inc., 20 Park Place New York

Buffalo Marine Motors
20 H. P.
Highest
Awards
Noted for

SPEED
Economy

and
Endurance

BUFFALO GASOLINE MOTOR CO.,
Buffalo, N. Y.

Railway signal,

therefor,
Railway tie,
Railway tie,
Railway tie,
Ruailway tie,
Railway tie,

J. Murphy

S. Hartenstein
concrete,

Railway tie,

electric, J. Kress .......cccviiiuninennn. 758,977
Range oven, G. Ott ................oouuus 759,188
Razor stropping machine, A. W. Scheuber.. 758,699 George B. Selden, dated November 5th, 1895, on
Reaper, mower, etc., T. Harper ...... 758,967
Recorder. See Time recorder.
Recording device, electrical, J. H. Johnson. 758,756
Refrigerator, C. Shamboo .................. 759,028
Renovator, pneumatic, J. S. Thurman...... 759,141 . N
Rice, hulling, R. E. Kimball ............. 758,664 In view of their license
Rice hulling, apparatus, R. E. Kimball .... 758,665
Roller coaster carriage, O. R. Whittemore.. 759,053 said Selden patent.
Rubber products, apparatus for preparing,
handling and vuleanizing tires or other, H 1
E. C. SHAW «ovurnsrannennnnnns 758,864, 158,865 ﬂ?ct"'clcl’e:"c'% Co. co
Ruler, rolling, R. H. Swinerton............ 758,796 inton Motor Carriage .

Sash fastener,
Sash lock, A. J. McGehee

Ryman & Stevenson
Railway switch, Kleinhans & Dalzell
Railway switech point and operating means
electric, A. J. Backer
Delano & Cartlidge

F. M. Hiett ....
L. & M. J. Beezer,

metal, J. Mallat
Railways, guard covering for third rails of

R. H. Swinerton..
Sander or smoothing machine, G
R. Baxter ...

758,974

. 759175

758,613

8,612,
758,993

WARNING!

Packard Motor Car Co.
Olds Motor Works
Knox Automobile Co.

759,187
758,958
. 758,679

Sash stop and lock, W. Edmond . 758,632
Saw guide, band, J. W. Culpepper 758,619 The Haynes-Apperson Co.
Scale, charging, R.'W. Romig ....... 759,016 The Autocar Co.

Scale removing device, L. Strasser
relieving gear for portable weigh-

Scales,

ing, F. W. Taylor
Scouring board, J. Adams .
Seraper,
Screw cutting implement, H.

Scrubber and mop, combined,
E. J. Stewart

Scrubbing machine,
Seal, F. W. Brooks

Sealing machine, envelope, L. Madas
Black
storing and administering devme,

Separator sieve,
Serum

Apple & Mundorf
Sewing machine shuttle, H.
Shade machine, window, M.

Shaft, colldpsmle F. Meisel ........... . 758,996 No.
Sharpener, drill, D. G. Morgan 758,926
Sheet conveying machine, T. C. Dexter,
759,211 to 759,213

Ship lift, J. A. Saner ........ccceeeveeenens 58,857
Shoe fastener, W. J. Shorten .............. 758,787
Shredding machine feeder, C. E. Curtiss... 758,989
Signal system, electric, G. L. Vannais..... 759,047
Signaling apparatus, wireless, L. De Forest 759 216
Signaling on electric traction systems, T.

H. Jones .......coiviiiieenenenenennns 758,922 elleo-
Signaling system, J. Weatherby, Jr 758,724
Singeing machine, M. Sarfert ............. 758,937 S
Slag car, Bennetts & Jones ... 758,812
Sliding gate, J. L. Laurence .... 759,116 aln er
Smoke consumer and fuel econo:

rett & Hickerson . 759,061
Soldering machine, can, J. J. Griffin 758,911 . he i d
Sole and heel protector, shoe, G. C. Calen- 1s the lmproved way 150
S ttme1 e ;LEg,g%S apply paint, shingle stain
pectacle holder ... 758, .
Speed indicator, magnetic, S. B. Storer.... 759,041 and whitewash. Aglever
gpinning a;pparatl]lls, flarg, Jd. I}ayﬁlen},) Jr... ;gg,gg% device that quickly
pinning frame threa oard, J. E. Prest.. , 96
Spinning machine, mule, J. Holt .......... 759,652 spreads a SmOOth’ even
gprinkling attacl:}mea}:, wagon, F. E. Allen.. 7;’_)%,7%{1) coat over any surface.
Stacker, straw, G. .Culp ..o, T58,75
Stamp, printing, J. Miller ................ 759,218 Woréf.s bly Compres.sed
Stay strips, forming, Knowlton & Beach... 758,923 air. Simple construction.
Steam engine, H. J. Hays ..........c.c..... 759,102 Never out of order. No
Steagy geperafor for bydrocasbon burners, G- | Wl experience necessary to
Stesm trap, H. J. Wessmgnr .. 758,725 operate 1t.
Steam trap, C. Gulland .. . 758,965
Steam trap, J. D. Walsh . 759,144
Stock guide, A. C. Jones . 758,921
Stocking, R. Meyer .... . 758,184
Storage battery, “’ J. Re . .. 758,962
Storage battery, J. T. Niblett .... .. 759,007
Storage battery, V. G. Apple ......... . 759,058
Storage battery, electric, A. G. Betts . 759,066
Straw cutter, D. A. & J. F. Stewart . . 758,792
Stud, garment supporting, B. F. Orewiler... 758,929
Sulfurlc anhydrid, making, Lunge & Pollltt 758,844
Superheater, A. C. Bethune ............... 759,064
Surgical overating cushion, ngers & Stahl. 759,084
Swmgmg head coupling, W. offin ...... 758,958
Switching mechanism, G. L Mansl:leld re- .

issue ... e 12,216
Syringe, portable, J. Haigh .... . 758,643
Syringe, vaginal, C. W. Meinecke.......... 758,673
Talking machine, L. P. Valiquet... 759,142, 759,143
Tea kettle, G. T. Schultz ................. 759,194

automatic
Callum

Telegraph,
alarm, R. G.
Telegraph, printing,

Telephone line apparatus,
Quarrie
Telephone receiver,

Telephone system,

Telephone transmitter, J. L

Temperature of a distant point, electric sys-
tem for indicating the, R. G.

Tent, F. H. Gotsche

Testmg device, O. A. Trowbridge
Thrill or draft pole coupling,
Thill shifting device, Lawrence & Puff...
Stanton
Ticket rack, H. W. Thompson
watchman’s, C. T. Hawley..

Tire and carriage bolt holder and clamp,

Ticket, coupon, O. B.
Time recorder,

combined, C. P. Wing .
Tire armor, pneumatlc, J. W.

Tire, vvhlcle, J. H. Scholding
Tires of bicycles, etc., means for remo mg

the rubber, S. Nicolson

Tires, etc., on wheels, means for setting,
B 758,747

Titanous compound and making same, H.
SPENCE ittt i i 758,710
Tobacco hoisting apparatus, C. E. Pope .... 759,190

Tobacco leaves,

of, G. A. Marier
Tool, compound, J. J.
Tool handle, M. D. Converse
Tool holder, C. A. Edlund .

Tower for recreation or other

W. Graydon
Toy projector, G.

E. Mellen

Traction engine, G. M. Dicksoﬁ ..
Traction engine, W. R. Jones .

Transow lift, B. Phelps ....

Trip mechanism, W. Spalckhaver ..... .. 758,709
Trolley, eiectric railway, D. M. Shaler .... 758,785
Truck bolster, railway car, C. F. Street.... 159,137
Truck, railway, W. E. Ludlow .. 758,990
Twine cutter, M. 'Forst ............ .. 758,832
Typewriter platen ‘shift, J. Alexander .. 758,804
Typewriting machine, B. C. Stickney.. . 758,794
Typewriting machine, E. G. Latta ........ 758,982
Umbrella tip cup and catch therefor, E.
S. ROSS oottt iiiiiiiiiiaaaaan 758,696
. 759,149

Undergarment R. M. Appleton ..
. W. B

feed lot, W. T. McBride

J. C. Barcl
Telegraphy, wireless, J. F. King
Scribner & Me-

E. H. Strauss ...

Telephone receiver, J. I. Gemmill
W. W. Dean

machine for the treatment

MecGrath

The George N. Pierce Co,

B. Keiper ...

J. A. Zerbe.. Smith & Mabley, Inc.

Central Automobile Co.
Alexander Fischer

. 759,068

758,949
. 759,082
. 758,999

machines are liable.

F. \leler .

The following Manufacturers and Importers are licensed under the pioneer patent No. 549,160, granted to

Gasolene Automobxles.

dispose of or deal in directly or indirectly any unlicensed new or second-hand gasolene vehicles, infringing

Apperson Bros. Automobile Co.
Locomobile Co. of America

Both the basic Selden patent and more than 400 other patents owned by members of this Association will
be entorced against infringers.

ASSOCIATION

agreement they and their agents will not sell, keep on hand or in any manner

MANUFACTURERS:
The Peerless Motor Car Co.
Standard Motor Construction Co.
Waltham Manufacturing Co.
Pope Motor Car Co.

J. Stevens Arms & Tool Co.
H. H. Frankiin Mfg. Co.
Smith & Mabley. Inc,
. The Commercial Motor Co.
Berg Automobile Co.
Cadillac Automobile Co.
IMPORTERS:
Hollander & Tangeman
Standard Automobile Co.
E. B. Gallaher

Northern Manufacturing Co.
Pope-Robinson Co.

The Kirk Manufacturing Co.
Elmore Manufacturing Co.
E. R. Thomas Motor Co.
Buffalo Gasolene Motor Co.
The F. B. Stearns Co.
Pope Manufacturing Co.
Sandusky Automobile Co.
Crest Manufacturing Co.

Auto Import Co.
F. A. LaRoche Co.
Sidney B. Bowman Auto’bile Co.

Manufacturers, Importers, Dealers and Agents, also Users of unlicensed

OF LICENSED AUTOMOBILE MANUFACTURERS
? EAST 424 STREET, NEW YORK

No Scaffold
No Ladder

required. Makes painting
safe work. Saves valuable
time. Economizesexpense
and is guaranteed to do
satisfactory work. Send
for jree descriptivecircular.

Pittsburgh Plate Glass Co.
General Distributers.

Patton Paint Company,
227 Lake St., Millvaukee, Wis.

COSTS 25 CENTS

Solid German Silver.

by mail tor 25e¢.
Book,

Sent for two 2c. stamps.

Klip-Klip Co.,

Gemmill . 759,094

Trims, Files and Cleans the nails with
either hand. Don’t take imitations.
Money back it you want it.
“A Handy Hand Book of the Hands”—

complete instruction on the care of the hands and nails.

556 Clinton Ave. S., Rochester, N. Y,

/ of measuring instruments when the
i Whole combination of them will not do

¥ the work of our Rotary Measure.
Measures cutting speeds, curves, spirals,
straight work, in fact almost everything
that needs measuring quickly and ac-
curately. You cannot afford to be with-
out it. Highest endorsements from
practical men. Get our circular.

STECKENREITER MFG. CO.
538 W. 58th Street, New York

/THEY HANG ON¢

WASHBURNE’S
wres FASTENERS

Improved

The Fastener with a BULL - DOG GRIP,

Men find comfort and utility in the:r use.

LASTS 25 YEARS

Sold everywhere or
Manicure

pplied to
Key Chain and Ring, 25!3 Cuff Holders, 20e.

758,819
758,642
758,799
H. Turner .. 759,046
. 758,925
. 758,712
759,140
759,177

759,055
. 758,885
. 759,134

759,123

Callum. ..

ES———

A iswerth

THE

Low-Priced Electric Wagons

Double Motor Equipment
Direct Double Chain Drive

Drawers Supporters,20c. Searf Holders, 10e.
—Little but Never Let Go.—

Sent Postpaid. Catalogue Free.

AMERICAN RING COMPANY,

Sold

Everywhere.

Capacity 1 to 8 Tons

No Gears or Pinions

AUTO-CAR EQUIPMENT CO.
Buffalo, N. Y.

We have especial faclities for making and finishing steel

CAST STEEIL PIPES

Y:pes crosses and tees and special fittings, to stand heavy pressures and up to ten feet

............... 758,765 | 'n diameter.  Our metal averages about 70,000 pounds tensile, Open Iearth Steel Castings for locomotives, ship building, electrical,
o 758:928 pump and general macninery purposes, bub;eu. to U. 8. Government, Lloyds, Railroad and other specifications. RA1L R WArER DELIVERIES,
. 158,825 SEABOARD STEEL CASTING CO., Chester, Pa.
............... 759,083
purposes, J.
~~~~~~~~~~~~~~~ 758,834 Now Reabpy! A HALF PrRICE EDITION

.. 158,892

fippleton’s Gyclopedia of Applied Mechanics

Edited by PARK BENJAMIN, Ph.D., LL.B.

A Magnificent Set in Three Vols. Fully lllustrated

Handsomely bound in half morocco, each volume containing
over goo pages, with nearly 8,000 engravings.

SPECIAL PRICE $12.00

Heretofore the publishers’ price of this work has never been less than
$22.50 in the cheapest binding and it has been sold only by subscristion.
We have secured a special edition of this valuable work, and will box and
ship, prepaid, the three volumes to any address in the United States or
Canada on receipt of the above price. By purchasingnow from us ycu
save half the original price and have inreturn a technical cyclopedia and
dictionary, the great usefulness of which has been testified to by nea:ly
one hundred thousand purchasers of this valuable work—tech-
nicians and mechanics who refuse to estimate its value to them in their
work by mere dollars and cents.

AS A REFERENCE WORK IT IS WITHOUT A PEER!

topics, 2,700 pages, nearly 8,000 engravings. It is the recognized standard of Ameri-

can mechanical practice in workshops. manutactories, technical schools, and libraries all over the United States.
There is not a machinist, engineer, electrician, busmes% manager or foreman who can afford to be without the
information contained in ‘these vnlumes You'are doing yourself an injustice if you don’t take advantage of our

== Special circular of contents of these volumessent free.

MUNN & COMPANY, Publishers of Scientific American

361 Broadway, New York City

Underwaist, ewsic ......
Urinal, D. Cral .......................... 759,078
Valve actuating mechanism, blowing engine,
G. Petsche ......... ..., 758,931
Valve, circulating, J. Collis ...... . 758,822
Valve gear, gas engine, F. Dickinson ...... 758,901
Valve, steam engine reversing, J. Nielsen. 758,772
Vapor burner, H. F. Smith ............... 759,034
Vegetable boiler or steamer,,G. H. M. A. '
Lawrence .........ceeiiiiiiiniiiaieanan 758,984
Vehicle bodies, means for connecting run- :
ning gears to, W. H. Wansbrough ..... 758,878
Vehicle, motor, Shadbolt & Wetmore ....... 758,705 ‘
Vehicle seat covers, lock for motor, G. W b
D (] 0 . 759,181 ¢
Vehicle top support, B. K. Hendricks . 759,104
Vehicle wheel, W. E. Mitchell ....... 759,000
Vehicle wheel, C. Rondell ........ 759,01
Vehicle wheel, W. C. Oswald ... 759,124 | Containing upwards of 10,000
Vending machine, G. G. Stroop .. . 758,872
Ventilator, C. P. Tanner i Eaniine s 758 720
Vesnel RS Loyl S S0 70 | s an som for theseTotumes ut once
i V. and ......iiieeeean. . 75 == Add ¥1 ettra for expressage to Englrmd and the Con-
3}22; t‘)lhc;f,' .If.logﬁgglleke R . 77?)3:%% tinent, or $2 emtffm to Australia and other cow..lries.
Vise jaw liner, I. A. Hermann .. .. 758,838
Vise mount, E. E. Remsberg . 768,779
Voting machine, A. Sjoberg 758,708
Vulcanizer door locking device, E. Shaw.758, 862]
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WPy | Vulcanizing press, compound hydraulic, E. C.
ORDER BY MAIL All Sizes ShaWw ettt i,

3
The Famous Hosiery PAIR FOR

Which is Superior to All $l OO
Others FOR WEAR. +

Send Postal for 10¢. extra for Mailing
Illustrated Booklet Each Three Pairs

Men’s Women’s and Children’s

Never Surrender Hosiery

ALL WEIGHTS AND KINDS
COTTON OR LISLE THREAD
Order for the entire family
BARNARD, SUMNER & PUTNAM CO.
Worcester, Vlass.
For 62 years one of the Leading Dry Goods Stores in New England

AUTOMATlc

0

a1
SpARKER

"l‘he Apple ,

For Gas Engines, Launches,

Automobiles, ete.

No more belt, battery and com-
mutator tronbles, Dirt and
waterproof, Easily attached,
increases power and speed.
Send for full particulars on our
ignition apparatus. =
The Dayton Electrical Mfg, Co.
98 Reibold Bldg.. Dayton. Ohio.

THE AUTOMOBILE
BARGAIN HOUSE

Largest in the world. 10,000 feet of fioor space, crowded
with new and slightly used autos; 55 now owned py us;
2> bere to be sold on commission. Several parties 2oz
to Europe have offered splendid machines for quxck
cash very low. Autos $125'to $3,600. Oldsmobiies, Knox,
Locomomleﬁ U S. Runabout, Stanhope, new; Mobile
Dos-a-dos, & % E]ecfrles of all makes; Cnlumbla,
American, and averly, $150 up. All kinds delivery
wagons and ’buses: HKlectric, Gasoline and Steam,
Darracqgs, Packards, French Racmg Auto, Searchmont,
Cadillacs, and Northerns, $400 to $1,200; $8.500 Mors, like
new. $3, 500. Many others; call or seud for list. Autos
sold for owners on five per cent. commission.

MANHATTAN STORAGE CO.

332-342 West 44th Street, New York, N. Y.
Two blocks from 42d
Tel th

Ten doors east of Ninth Avenue.
Street station, Open

h 4990

ings.

FLEXIBLE GRlP CHAIN DRIVE.

CLIMBS

FAST OR SLOW
AS YOU WANT T0 60"

WALTHAM, MASS

STEAM HEATERS

For Manufac= Laboratory
turing and Purposes

Made with finished surface in various sizes.
Write for circular and prices.

J. A. STOWELL CO.

Leominster

Mass.

Warwick Motor
Cycles

New Grip Con-
trol. Many other
new frfeatures.
The Best yet.
Weight, 99 lbs.
Sena for catalog.

Warwick Cycle and Automobile Co., Springfield, Mass.

Lackawanna Motors

Easy to

Price $210

are Simple and Valveless.
start and easy to operate.
For automobiles and launches.
3 ta 24 H.P.
Cut shows Lackawanna Reversing
== Device attached to our 6 H. P. marine
motor. No reversing gear necessary

LACKAWANNA MOTOR COMPANY
51-61 Letchworth St. Bufialo, N. Y.

Smooth as a Gun Barrel

is what one user says after the Dean Boiler Tube
Cleaner had removed the scale from his boiler tubes.
We can take the scale from your boilers and put them

in the same condition, *smooth as a gun barrel” Let
us at least send you our pamphlet “ Economy in the
Boiler Room.” Write forit to-day.
THE WM. B. PIERCE CO.
319 Washington Street, Buffalo, N. Y,

50 Years’
Experience

Trade Marks,
Designs,
Copyrights, Etc.

Anyone sending a sketch and degcription may
qulcklv ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through MUNN & Co. receive
Special Notice, without charge, in the

Scientific American

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

MUNN & C0.z61 eroaamey. NewYork

Branch Office 625 F St. Washington, D.C.

Vulcanizing press, horizontal,
Vulcanizing press, vertical, E.
Wagon body bracket, P. V. Becker ....
Wagon, dumping, O. B. Reynolds ....
Wagon or cart, push, D. J. Bu.y ...
Wagon or like coupling, A. Koppel
Wagon running gear, J. Grear
Washboiler, Snyder & McConaha
Watchcase bezel, G. E. Hart
Water heater, portable, E. II.
Water heating apparatus, F. A.
Weather strip, Douden & Robb .
Welding tool, F. F. Thul ....

Wheelbarrow frame, G. C. C

" Schwartz.
Gale...

Co
‘Whist tallying sheet, E. Bach ..
Wire stretcher, C. W. Epperson
Wire tightener, C. A. Willmarth .
Wire machinery, J. C. Tweed
Wire working tool, J. W. D

‘Work bench attachment, W.

odd
J. Connell .

Zither, Almcrantz & DanielSon cceeecescesne 709 057
DESIGNS.

Badge or similar article, 8. Anderson 36,898
Lavatory, C. Weelans .. 36,907
Medallion or similar article, A. J. Balish... 36,897
Paper weight, E. D. Conklin .......... ..o, 36,904
Picture frame, H. L. Ashton ... 36,899
Plaque, F. W. Deiterich ...... 36,902
Smoker’s set, J. M. Huffer 36,903
Spoons, forks, or similar articles, handle

for, J. E. Straker, Jr. ........c.c...... 36,900
Spoons, forks, or similar articles, handle

for, Crees & Court .................... 36,901
Tiling for floor and wall coverings, A. W.

Nilsson ..v.iiviinie teivnineninnnns 36,906
Trimming for ladies’ underwear, Kerwm &

McGinley ............... teceececenne . 36,908
Type, font of, I. Kimball ....cce00seseeeee 36,905

TRADE MARKS.

Advertising novelties, certain named, White-

head & Hoag CO. ........cccevviennnnns 42,5626
Belting, Jewell Belting Co. .............. 42,557
Beverage composed principally of whisky

and syrup, J. Mongan ................. 42,541
Bicycle parts, certain named, New Departure

Manufacturing Co. .......ocviiiinnnns 42,561
Braids, skirt binding, Ticknor & Co.. 42,522
Cards, playing, H. E. Gavitt ....... 42,529
Cheese, International Cheese Co. .......... 42,547
Cigars, cheroots, and cigarettes made of

cigar tobacco, Cayey-Caguas Tobacco Co. 42,533
Coloring matters, dyes, and mordants, C.

Barolin ................. 42,551
Confections, G. J. Mueller 42,534
Cork extractors, H. Reisinge ve.. 42,559
Duck, Wellington, Sears & Cornneriiiiiiis 42,523
Flavoring extracts, Weaver, Conger Co..... 42,537
Fruits, driedy and canned, Aspegren & Co... 42,549
Gin, antin ........ ..o i, 42,539
Knitted underwear, certain named, Denholm

& MCKAy CO. vovuvrrnnnnnnnnnnnannnnnn 42,519
Lard substitute and lard compound, T. M.

Sinclair & Co. ............ i, 42,548
Macaroni and vermicelli, J. B. Canepa .... 44,550
Medicated tonic beverage, Vim-o Manufac-

taring Co. ...viiiiiiiii i 42,542
Metal, unctuous mixture for protecting, Syl-

van Manufacturing Co. ............... 42,553
Milk, condensed milk, cream, and evaporated

cream, Michigan Condensed Milk Co. 42,546

Ointments and salves, C. L. Douglas
Packing for valve joints, Fairbanks C
Paint, certain named, Muralo Co.

Paint in paste form, water, Water P

Company of America ..................
Picture post cards and color prints, Raphael

Tuck SONS .ttt 42,528
Remedy for galls, sores, cuts, and bruises,

external, M. W, Savage ............... 2,532
Remedy or preparation in tablet form, head-

ache, Egyptian Remedy Co. ........... 42,531
Ribbon, G. Balay et Cie ............ 42,520, 42,521
Saponaceous compound for treatmg fabries,

O. F. Zurn Co. .v.vurrrrneionnnnnnnnnn 42,552
Shovels, spades, scoops, and spading forks,

Supplee Hardware Co. .............0... 42,560
Silk dress goods, Rogers & Thompson . 42,5624
Stamps, trading, Crown Stamp Co........... 42,527
Table and stand covers, towels, napkins, and

doilies, Richardson Roberts Dry Goods

L 42,525
Tobacco, chewing, B. Payn’s Son’s Tobacco

L 42,536
Tops, M. Wallstein ....ooomvvnnoini. .. 42,530
Twine for binding grain, P. E. Cooper .. 42,556
Vehicles and parts thereof, certain named

horseless, Fahrzeugfabrlk Bisenach .... 42,562
Water, spring, Valley Forge Good- Fyr

rings CO. tvivvnnenncnnnnn 42 54

Whisky, E. J. Cantin ....... 4

Whisky, G. McPherson & Co.
Wine, port, E. J. Cantin ....
Wine, sherry, E. J. Cantin

LABELS.

““A. J. Bargahiser’s Chick-Hen Powder,”
for powder for poultry, A. J. Bargahiser
‘“‘Acme Egg Preservative,’”” for egg preserva-
tives, J. E. Ulrich & Co.
‘““Andrew McLean Co. Mosquito Nets,””
mosquito nets, A. McLean Co...........
‘Aphrodine,”” for medicine, East India Chem-

ical Co. tvviiii i
‘‘Bloodzone,’”” for medicine,

ChemiCal €O, .eeeeennnrnnnnnnnnsnnnns
‘‘Buster Brown Leggings,’’

H. Jacobs & Sons
“‘Carnation Bouquet,’”’ for toilet water, Ran-

dolph Box and Label Co. ............. 11,014
““Catarrhine,’”” for -medicine, East India

Chemical CO. +evvvninniiennennnnnnnns 11,023
‘“Cholerine,’”” for me ne, East India Chem-

jeal CO. viviiiiii i i i e 11,027
‘Constapine,”” for medicine, East India Chem-

jcal €O, v 11,029
“Coughlnp >’ for medicine, East India Chem-

ical CO. tiiiiiiiiiii i i i 11,028
‘“‘Egyptian 011 ’’ for medicine, East India

Chemical CO. eevuewnnnennnennrennns 11,025
‘It Reaches the Right Spot,”” for medicine,

A. Crichton .........coviiiiiinnnnnn. 11,030
“Kuntz’s Heidelberger Rheumatic Cure,”’

for medicine, A. & A. Kuntz .......... 11.032
“Lilac  Blossoms,’’ for to:let water, Ran-

dolph Box and Label CO. «..vuuerennnns 11,015
‘““Madame Roland’s Parisienne Face Mas-

sage,”” for massage preparations, B.

Weyhing ......... oiiiiiiiiiiiiiiaas 11,020
“Ma]arine,” for medicine, East India Chem-

cal Co. ..iriiiiiiiiieiiiiii, .. 11,022

“M‘mn S Vegetable

L 0 11,031
“0l1d Beechwood ’* for whisky, Vogt-Apple-

gate CO. iuiiiiiiiiiitiiaitncananaens 11,033
““Oyama,’’ for tea, Dailey & Moore ......... 11,034
‘“‘Palmatine Hair Tonic,” for hair tonic, B.

Bowen & C0O. .ovvviiniiiniiiiiiiianens 11,016
“Pompelan Massage#Cream and Skin Food,”’

for massage cream and skin food, .

W. Stecker ........ceeviiinnennnnnnnns 11,019
‘‘Pompeian Massage *Soap,”” for soap, F. W.

SEECKET  vvvenererararanananens 11,017, 11,018
““Southern Cross,” for coffee, Hewlett &

HeWlett oonivntin i iieinteeeneaneeenns 11,035
‘‘Sulphurine,”” for medicine, East India

Chemical Co. .......iiviiiiininnnnnnns 11,024
“Sweet Peggy,”” for crystallized popcorn,

Pelham & Foster ...................... 11,036
¢“U-Eat-A Biscuit,”” for

cuits, P. Badanes .... 11,037

PRINTS.

‘““‘Home Educator,’’ for coffee, C. Pearlham. 987

Pﬁr_ano RATED METAL S

OR ALL USES. MADEAS REQUIRED.

HARRINGTON&KING PERFORATING €.C

EASIER TO ROW

Write
to-day
for free
catalogue

15=foot
boat, crated

seat five persons in comfort.
able for ladies and children.

$29.00

ABSOLUTELY SAFE Myllins Unsinkahle

1e nodern Tow boat for pleasure, safety and durability.

225 N.UNION ST.

HICAGO.

Steel Pleasure Boats

Made of steel. Practically indestructivle
Air chamber each end. Canunot sink, Can-
not leak. Require no caulking. Ideal boat
for family use, suinmer resorts, parks. Guaranteed, Will
No other boat so desir-

W. H. MULLINS, 384 Depot St., Salem, Ohio

7Ac

Elgin Watches.

Curtain Riscs

On the World
by the tirme of the

LLGIN warcr

Every Elgin Watch is fully guaranteed. All jewelers have
‘“Timemakers and Timekeepers,’
illustrated history of the watch, sent free upon request to

ELGIN NATIONAL WATCH CoO., ELGIN,

an

L.
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12-14 HORSE POWER

gear. drive.
All-metal clutch running in oil.

24-30 Iloﬁgowelf;x(l)aayeffvlent u(r)% its weight,
NEW MODEL ELECT
“ELBERON?”

Catalogue will be sent on request,

ELECTRIC VICT
In its fourth successful
Also special catalogues

T New York, 134-136-138 West
Chicago, 1413 rlichigan Ave.

Self-lubricating. two-eylinder opposed mator iD ¥orward bonaet. Crlinders x4y in.
Driving pinions and ge: I8 as sorong as founc in most cars of twice the weight.
Fositive controlling levers without notches or indices.
Easiest of all gasolene ears to operate and maintain.

30-35 HORSE-POWER TOURING CAR,

TRING CAR,
e car that baldethe Chivugn Now Fork rocord,

RUNABOUT . . .

;zhtest fastest and most ethtluxt vehicle in its Class.,

ORIA, . .

\ELEcTRIC VERIEEE Co HARTEORD.CONN

39th St. (Opp. Metropolitan Opera House.)

Member Association of Licensed Automobile Mmufa«.turers

Bevel-

$4,000
$3,500
#8550
%1,600

ason. Imprn\ ed this y

Columbia Klectric Town (,arrlqges and Commercial Vehicles.

c
(‘rump\ top, Lxmousxme or Surrev bodv to ordtr

Canopy top or I lmousme body to nrder

Boston, 74=78 Stanhope St.

"MANUFACTURING. -
DIES AND STAMPINGS TO ORDER.

SPEC'L 'MACHINERY - MODELS- -EXPERIMENTAL WORK.
. . DROP FORGING DIES AND DROP FORGINGS.
'HARDWARE SPECIALTIES &rc.MANFD T0 ORDER.SEND SAMPLES.
OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET.
THE GLOBE MACHINE & STAMPING CO.
970 HAMILTON. ST., CLEVELAND, OHIO.

Export Trade

How to Secure and How to Hold It
Valuable hints on how to secure Export
Trade sent gratis on request. Address

EXPORT EXPERT
Box 773, New York

Corliss En, Bre 4
and Bottlers’ Machinery. g’l!ﬁ%‘n’ thv’.{‘eﬁ‘fsl
MFG@, CO., 899 Clinton St., Milwaukee, Wis

MODE[S I&' EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. BAILLARD, Fox Blda.. Franklin Square, New York.

SPE(HAL M Tools and Dies. Model *
Costilo uachleg woulg!{ !0 omere He A

CHEMICAL EXAMINATIONS Rivpe

KINDS.
DR. H. C. STIEFEL, Bissell Block, Pittsburgh. Pa.

The National Sheet Metal Works is especially
equipped to manufacture small articles stamped, pressed,
cut fr?én sheet metal. White metal casting and plating a
-xpcma y-

The National sheet Metal Co., Peru, I1l.

EALED PROPOSALS WILL BE RECEIVED AT
the office of the Light-House Engineer, Tombkins-
ville, N. Y., until 1 0’clock p m., Thursday, June 2d. 1904,
and then ogened, for furnisbing miscellaneous articles
for the Light- House F Establishment, for the fiscal year
ending June 30, 1905, in accordance ‘with s J)euﬁcatmns,
copies of whleh w1th blank proposals and other infor-
mation, may be had upon application to W. T. Rossell,
'Vla.jor, Corps of Engineers, U. 8. A., Engineer.

MODEL AND EXPERIMENTAL WORK.

Electrical and M echanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York.
A “To M 0 B l l Parts. Our line of automo-

bile parts is ccmplete and

embraces new and original ideas in construction. Send
tfor Catalogue and Prices.
OTTO KONIGSLOW, Ohio.

Cleveland,

c ‘GO MODELWORKS
£ Ao/swsrcxf/meo«/zz

FOR CATALOGUE OF MODEL SUPPLIE S,

‘“ONE CENT?

“THE GRYSTAI.,’ Plate Glass Gum Vender

Designers and ccnstructors ot vending machines of all
kinds, on contract
MICHIGAN NOVELTY WORKS,

HARDWARE SPECIALTIES

Contract Manufacturers and
‘'will market articles of merit

LORIMER MFG. CO., 153 S. Jefferson St,, Chicago, Ill.

TYPEWRITER HEADQUARTERS

832 Broadway, New York, sell all makes under half-price. Don’t buy
before sending for samples of writing, prices, exchange and unprejudiced
advice. Immense stock for selection. Shipped for trial. Guaranteed

Kalamazoo, Mich.

Manufac-
turers of

UNION MODEL WORKS
P 193 CLAR 0.

M o D E L Draughtinrg and F‘xperlmental Work
| Inver.tions developed. Salable ar-
ticles. Manufactured on rovalty or contract.

MARION MODEL WORKS, Box 487, Marion, Ind.

Models and Patented Articles, Advertising Novel-
ties, etc., mfd. by National Supply Co., 835 B’way, N. Y.

Dies, Tools MndeTls f"d Speclal Machmery Yempingt

OFEIC)

ST LTI AVEXCE, \\mu\\ mu\\u & PitavsLi

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

Canadian patents may now be obtalned by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particularsi
gddress Munn & Co., 361 Broadway, New York.
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WORRELL
Hanmba] Mo.

DRYING MACHINES, *
SPLITDORE, SPARK COILS

3525 VANDEWATER ST NY. &I~

BUILDERS

of Special Machinery. Models,
Fxperimental work. Inventions devel-

oped. THE FENN-SADLER M ACH. (,0" Hartford, Conn -

IC AMERICAN, INC

dition.

Dealers supplied.

THE“BEST”LIGHT

Outshines the Sun.

j It’s pure white light makes day of night. Costs less than

kesosene; six times more powerful than electricity. Exam-
ined, tested and permitted by underwrlters association. g
CATALOG FR.
| NO DIRT -- NO WICK -- NO SMUKE-- NO SMELL
i Agents wanted. Exclusive territory, good commission paid
THE BEST LIGHT COMPANY,
Sole Owners of Original Patents. 87 E. 5th St., Canton, Ohio.
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Scientific

Wears the Crown
of Excellence

Winton is King] *

Absolute air governor, guaranteed tires, inde-
structible crank-shaft, mechanically co:rect
transmission, thoroughly reliabie ignition.
$:2,500 f.o0.b. Cieveland. Prompt deliveries.

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A.

Orient Buckboard

g

With
Two Speed

Price, $425

4H.P.
Weight, 500 1bs

A4

The little machine that has in one year gained a
reputation bounded only by the limits of the earth.

‘Write for catalogue.

WALTHAM MANUFACTURING CO.
Waltham, Mass.

DARRACQ

AR

12, 15-20, 80-85 Horse Powers

Favorite of two_ continents. Holds more
records for speed and endurance than auy
other make. Prompt deliveries. Dupli-
cate parts always on hand.
AMERICAN DARRACQ AUTOMOBILE CO.
Controlled by ¥. A. La Roche Co., 652 Hudson Street
147 West 38th St., New York

CHARTER

GAS and GASOLINE

For All Work.
Stationaries, Portables, Hoisters, Pump-
ers, Sawing & Boat Outfits.
Send for Catalogue and Testimonials.
State Your Power Needs.

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

VI

All varietiesatlowescprices. Best Railroad
Track and Wagon or Stock Scales made.
Also 100u useful articies, including Sates,
Sewing Machines, Bicycles, Tools. etc. Save

Money. Lists Free. CHICAGO SCALE Co., Chicago, Il1

What Is

» Y

Daus’ Tip-Top?
TO PROVE that Daus’ “Tip-Top” is
the best and sunplest device for makin,
100 copies from pen-written and &
copies from typewritten original, we will
ship complete duplicator, cap size,
without deposit, on ten (10)
days’ trial.

Price #7.50 less $
trade discount ot
8814 per cent, or

Duplicator Co., Daus Bldg, 111 John 8., New York

Net
The Felix F, Daus

NMECHANICALLY
FASTENED

F
es

Stay on the Rim when in use, but can be de-
tached by a novice. Get acatalogue describing it.

FISK RUBBER COMPANY
Chicopee Falls, Mass.

Brancues Avp Repa1r Derors: Boston, Spr‘in?ﬁeld,Ne\v
York, Philadelphia, W ashington, Syracuse, Buffalo, Detroit,
Omaha, Chicago. St. Louis, Minneapolis, Denver, San Fran
cisco, Los Angeles, London, Eng. .

Our Microscopes, Microtomes, Laboratory
Glassware, Chemical Apparatus, Chems
icals, Photo Lenses and Shutters, Field
Glasses, Projection Apparatus, Phofos
} Micro Cameras are used by the leading
Laboratories and Government Departs
ments Round the World,

Catalogs free.

USCH & LOMB OPT. CO.

"ROCHESTER.N.Y.

BESLY&
PR el

SIDES=U-55
15 to 21 Olinton Street.

American

s

—

Union
Made

$10,000.00 mi;lt b‘ev.paid to

. Douglas
REWARD and sell more men’s §

more men in all stations of life than

2,473,464

and $6.00 for.

produced. FAST

¥.L.DOUGLAS
$3.50 SHOFE,

any one who can prove

any other manufacturer in the world.

The réason W. L. Douglas $3.50 shoes are worn by

is because they hold their shape, fit better, wear longer
and are of greater value than any other $3.50 shoe.

PAIRS OF FINE SHOES WERE MADE
AND SOLD BY W. L. DOUGLAS IN 1903.

“ For years I have worn Douglas $3.50 shoes exclusively, They have givon,
me better wear and more comfort than anay other shoe I formerly puid $5.90
f I consider Douglas $3.50 shoes the_ best
J. M. Brinkerhoff, of J. P. Brinkerhoff’s Sons, New York.

W. L. Douglas High-Grade Boys’ Shoes, $2.00 and $1.75.
Douglas uses Corona Coltskin in_his $3.50 shoes. Corona
Colt is conceded everywhere to be the finest patent leather yet
COLOR EYELETS USED EXCLUSIVELY.
‘W. L. Douglas $3.50 shoes are sold through his own retail stores in the
%rmcmal cities, and shoe dealerseverywhere. No matter where you live,
ouglas shoes are within your reach. ~No trouble to get a fit bymail. 25c.
extra prepays delivery. Write for Illustrated Catalogue of Spring Styles.

\_W. L. DOUGLAS, 157 Spark Street, Brockton, Massachusetts.

Worth
$5.00.

does not make
3.50 shoes than

any other make

America Leads
the Shoe Fashions
of theWorld
and

Dauglas Shoes
Lead America

I have ever worn.”

new 1

PRICE, $5.

It is simply lawlessness to life and apparatus not to
take advantage of the new principle applied in the

MORROW BRARE

The Morrow avoids all troubles by employing but one clutch. ; .
Send for a catalogue and learn the recommendatory features of this perfect device.

ECLIPSE MACHINE CO.,

o @/f((mw o

Trade-Mark

Elmira, N. Y.

Radium

The Spinthariscepe, improved, very brilliant
with particle of radium, postpaid, . 3
v New Radiant Tubes, containing radium and ra-

dinactive salts for lecture demonst ation, 87.50
Ten milligrams radium, 7.00 activity, $17.50

WILLIAMS, BROWN & E

EARLE
Dept. 6 918 Chestnut St., Philadelphia, Pa

SOLUA®

are successful because the system of gen-
eration in.the gas lamps and draft in the
oil lamps is mechanically perfect. You
have enough other troubles without adding
‘lamp troubles,” so don’t experiment—use
Solars that have stood the test for many
years.
BADGER BRASS MFG. CO., Kenosha, Wis.

EASTERN OFFICE: 11 Warren Street, NEW YORK

SUBSTITUYES, 60T
A REASON FOR T
s as )

/ SUNBURN, 4 stctons
% R all odor of ; De
fightfl after Shaving. Sold cverywhere, or
mailed on receipt of 25¢. Get Mennen’s (the original). Sample Free,|
s GERHARD MENNEN COMPANY.Newark.N.J.

\All over the civilized world
THE IMPROVED |

GARTER

11S KNOWN and WORN )
Every Pair Warranted

“WE The Name Is W

?:::lied on every
CUSHION
BUTTON

The
CLASP

Lies flat to the leg — never
Slips, Tears nor Unfastens

ALWAYS EASY

g)e - Silk,
c. for 8i Geo. Froet Co., Makers,
25c¢. for Cotléﬂ. Boston,Mass.,U. 5. A.
Sample Pair.

e REFUSE ALL SUBSTITUTES

32 Hoggson Pocket Time Stamp

(=

Prints Year, Month, Day, Hour and Min
ute, correctly timing every act, operation
or transaction. An absolute necessity ir
every business. 5, H. HOGGSON & CO.
267-269 West 17th

S,
Street, NEW YORK.

-SAVE ONE THIRD

By Buying of the Makers
We are actual manufacturers—not a commission house.
‘We can and do save our customers one third on retail prices
by selling direct to user and cutting out all dealers’ profits.

All our goods carry our guarantee. Our free illustrated cata-
logue shows a greater assortment of carriages and harness

than any dealer can show you. Send for it.

THE COLUMBUS

CARRIAGE AND HARNESS COMPANY,

COLUMBUS, OHIO.

ACCURATE STYLISH @
RELIABLE EFFECTIVE:
DURABLE IN DESIGN

WATCNHES

We know that our watches will do what we expect of them, therefore, it is easy to unquestton=
ably guarantee every watch we make, from the cheapest to the most expensive grade.

THE NEW ENGLAND WATCH CO.,

37 A 39 Maiden Lane, New York

Y Snow Hill, London, England

2
4

t

Aluminum Bodies.

A Practical Car for American Roads.

Three ~needs and Reverse,

Sliding Transmission, Inter-
locging Devices T'hroughout. Bevel Gear Drive
Direct in Top Speed.

cylinder upright motor, 18-20 Horse Power.
% [ e 32-35 3 66

Prices $2,300 to $4,000.

odi Canopy Top or Limousene Types.
Descriptive Catalogue sent upon request.

ROYAL MOTOR CAR CO,,

100 Marquette Ste Cleveland, Ohio, U, S. A.

© 1904 SCIENTIFIC AMERICAN, INC

)

Electro-Plating
Apoaratus and Material.
THE

Hanson & VanWinkle

0.y
Newarli. N. J.
92 William St., N. Y.
30 & 32 8. Canal St.
Chicago.

KODAK

Progress.

Whatever is new and
desirable in picture taKing
is found in the Kodak Sys-
tem—Non-Curling film,

 daylight development—
absolute simplicity.

AsK your dealer, or write us for the 1904
Kodak Catalogue. It’s an illustrated photo-
graphic news letter irom Rochester, the
Home of the Kodak.

EASTMAN KODAK CO.
Rochester, N. Y.

POPE MFG.
COMPANY

‘Bicycle Innovations

TWO-SPEED GEAR AND
NEW COASTER BRAKE

Greatest Improvements since the coming
of the Chainless

Pope Quality in Every Wheel

Catalogues free at our 10,000 dealers’ stores, orany
one Catalogue mailed on receipt of a two-cent stamp

OP'S
FOR TO
WM JESSOP & SONS

JESS






