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TURBINE ENGINES FOR THE NEW CUNARDERS.

Great interest attaches to the announcement that the
Cunard Steamship Company, guided by the expert
commission which was appointed to investigate the
subject, have decided to install turbine engines on
the two large passenger steamers which they are about
tc build with the assistance of the British government.
The readers of the SCIENTIFIC AMERICAN were prepared
for this announcement by the article which we pub-
lished a few months ago in which, by the courtesy of
the local representative of the company, we were
enabled to give the leading dimensions of these great
ships, and state that in all probability the decision of
the committee would be in favor of the turbine.

The announcement is a most momentous one, and
by many engineers and steamship men it is considered
that the company has shown great daring in applying
the turbine to engines which will probably indicate
when pushed to their maximum capacity, about 75,000
horse-power. It is argued that the success of the tur-
bine on small river and cross-channel steamers of not
over 1,500 to 2,000 tons displacement does not guar-
antee its success when appiied to vessels of such an
unprecedented size as these new Cunarders. The
ScIENTIFIC AMERICAN has never shared any of these
doubts. Indeed, we have always urged that there
were no complications, no novel conditions, to limit the
usefulness of the turbine if it should be installed in the
engine room of a large modern steamship; that, on the
contrary, the duty requireu of the engines of fast At-
lantic liners is of the very kind in which the steam
turbine has shown to best advantage, namely, when it
is running continuously, at high speed, and und- full
load. .

The committee which was appointed last September
was probably one of the strongest and most repre-
sentative that could have been gathered together. It
included, among others, the superintendent engineer
of the Cunard Company, the late director of naval con-
struction, and the deputy engineer-in-chief of the Brit-
ish navy, and the engineering managers of three of
the largest shipbuilding companies in Great Britain,
including a member of Messrs. Denny & Co., who
have built most of the . turbine-propelled passenger
ships that are now in service. When the committee
was formed, there was only a small amount of informa-
tion available as to the relative economy of turbine
and reciprocating engines when they were doing sim-
ilar work and developing the same amount of power.
The work of the committee was directed to making
careful comparative tests under such conditions. One
of these was carried on at Newecastle-on-Tyne, where
reciprocating and turbine engines were run at various
proportions of their power and alsgsat full speed, the
output of electricity being recorded in each case and
the condensed steam from the engines being accurate-
ly measured. In addition to these té‘sts“ashore, others
were carried out on the sister passenger steamships
“Arundel” and ‘“Brighton,” which are identical in
everything but -motive power, the “Brighton” being
driven by turbine engines and the “Arundel” by reci-
procating engines. - The two vessels were run side
by side from New Haven to Dieppe and back, all possi-
bilities of error due to variations of weather and tide
being thus eliminated. Subsequently the “Brighton”
made several trials in the Solent, running at different
rates of speed.

Throughout the whole investigation the committee
have been fully alive to the fact that it was a great
step from the successful propulsion of ships of the
size of the “Arundel” by turbines to the fitting of this
type of engine in vessels of the great dimensions of the
rew Cunard ships. Consequently great attention has
Leen paid to the design of the tubines, with a view to
rendering their manufacture as simple as possible, and
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to securing the well-known advantages in efficiency
due to increased size.

The dimensions of the ships, as already announced,
are: Length on deck 800 feet, beam 85 feet, minimum
draft between 33 and 34 feet, on which dimensions the
vessels will have a displacement of about 40,000 tons.
These figures may be compared with those of the “Kais-
er Wilhelm II.,” which is the largect of the high-speed
transatlantic liners. This vessel on a length of 706
feet has a beam of 72 feet and a draft of 29 feet, the
draft being limited by the depth of the water in the
German ports. The contract will probably require that
the new Cunarders develon a speed of 25 knots on
trial and a sustained sea speed of 24 knots an hour.

The 75,000 horse-power will be developed upon four
shafts. On the outer pair will be the high-pressure
turbines; on the inner pair the low-pressure, and also
the go-astern turbines. The coal consumption will be
over 1,000 tons a day.

THE GROWTH OF OUR STREET RAILWAY SYSTEMS.

Our readers are familiar with the annual statistics
of the steam railroads of the United States which we
publish regularly in the ScIENTIFIC AMERICAN. Hith-
erto we have not been in the habit of giving similar
statistics of the street railways; but the latter have
grown in mileage, passenger traffic and capitalization
to such great proportions that for the future we hope
to give the annual statistics of street railway and trac-
tion lines as well as the great steam railroads. For
the figures that follow, we are indebted to Poor’s
Manual for 1904, from which we learn that the total
mileage of city, suburban and interurban track in the
United States is 24,561 miles. Of this, 281.4 miles are
operated by horse cars, 142.2 miles by dummy engines,
267.8 miles by the cable, while 23,869.6 miles are oper-
ated electrically. For the operation of the horse-car
lines 7,923 horses and mules are employed; for the
dummy lines there are 475 dummies and locomotives;
for the electric lines 52,119 motor cars are required;
while for all lines there are needed for operation 13,301
passenger and freight cars. The immense value of
these properties may be judged from the fact that the
capital stock amounts to the sum of $1,685,840,296;
while the bonded debt is $1,180,313,809. The elec-
trically operated roads have increased from 10,239
miles in 1894 to 23,869.6 in 1903. At the same time
the lines operated by dummies and iocomotives have
decreased from 409 to 142.2; those operated by cable
from 578 to 267.8, and those operated by horses from
1,950 to 281.4 miles. While the total mileage has not
quite doubled in this period, the capital stock has in-
creased over 150 per cent, while the bonded indebted-
ness has increased by even a larger ratio.

—_— -t O — —

A BARRAGE ON THE RIVER THAMES,

For some time past considerable dissatisfaction has
existed in those shipping circles whose traffic is con-
cerned with the Port of London, because of the insuffi-
cient depth of water in the river. Owing to the in-
creasing size and tonnage of steamships, it is often
necessary to await a favorable tide ,at Gravesend,
which delays are detrimental to the commercial inter-
ests of the port of London. Then again the naviga-
tion channel up the river is so narrow and so crowded
that traffic is seriously impeded. Many plans have
been advocated for the surmounting of these obstacles.
One of the most ambitious of these is to emulate the
engineering achievements on the River Nile in the
Aswan and Asyut barrages, by the construction of a
great dam across the river between Tilbury and
Gravesend, and convert the forty-six miles of the river
between Teddington Lock and Gravesend into one
huge basin or dock.

The projectors of this scheme of which complete
plans and specifications have. been prepared, contend
that as the river level can be regulated by the erec-
tion of such a barrage as this, it will be possible to
obtain a navigable depth .of water varying from 65
feet at Gravesend to 32 feét at London Bridge, with-
out dredging, together with a fairway to allow ships
drawing 30 feet of water to proceed;to London Bridge
at any time, irrespective of the tide.

The barrage would be constructed-on the same lines
as those at Aswan and Asyut on the River Nile. It
would be built . of mass concrete, faced "'with granite
on all exposed . faces. The foundations of the bar-
rage would be in the underlying chalk, and they would
be built by means of large coffer dams, inclosing an
area sufficient for the walls and locks. The latter,
when completed, would be opened for the up and down
traffic of the river while the construction of the wiers
and sluices was proceeded with. The sluices would
be left open for the free passage of the tides until the
closing of the barrage, which would take place at high
water of a spring tide. The locks would be worked
electrically from a power house built upon the central
pier of the locks, the necessary electric energy for
which would be generated by dynamos operated by the
fall of part of the water flowing over the dam. The river
traffic would be signaled and regulated from a pilot

A house, from which also the locks, movable bridges, etc.,
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would be controlled. Four locks are proposed, each
provided with internal gates in addition to the outer
ones, in order that they may be worked in long or
short lengths to suit the traffic. The lengths provided
in this way would be 300 feet, 500 feet, 700 feet, and
1,000 feet, and the widths 80 feet and 100 feet. It is
not likely that these dimensions will ever be exceeded
by steamships. There would be a roadway across the
barrage, for pedestrian and vehicular traffic.

A tunnel 28 feet wide by 25 feet in height is also
proposed in the base of the barrage to afford a means
of communication between the trunk railroads on either
side of the river. The cost of this project is esti-
mated at $18,290,000, and it is proposed to meet this
expenditure by levying a toll of 1% cents per ton upon
all vessels passing up and down the river.

St
Ot

ACTION OF LIGHT UPON THE FORMATION OF
ACCUMULATORS.

Dr. Tommasi, of Paris, long ago observed that, in
an accumulator, a negative plate exposed to the light
is more rapidly formed than one placed in darkness.
This reducing action of the light always manifests
itself whatever be the composition of the active ma-
terial contained in the accumulator plates, the density
of the sulphuric acid that serves as an electrolyte, and
the temperature at which the operation is effected.

In order to more perfectly establish the part played
by luminous energy in the formation, or, more exactly,
in the reduction of the active material of the negative
plates to spongy lead, Dr. Tommasi made the follow-
ing experiments: Two of his own type of accumulat-
ors, each composed of a glass vessel filled with acidu-
lated water and containing three negative and two
positive plates, were placed, one of them, A, in a place
submitted to the action of the solar rays, and the other
in a bitumen-coated cardboard box entirely closed on
every side so as to completely protect the accumulator,
B, from the action of the light. The two accumulators,
A and B, were connected in series and submitted to a
charge of from two to three amperes.

For thirty hours there was no perceptible difference;
but, starting from this period, the negatives exposed
to the light soon assumed a grayer tint—a certain
proof of a greater advance in the formation. Such
difference of tint, due to the reduction of a greater or
less amount of oxide of lead, in the first place con-
tinues to increase, and then diminishes and finally dis-
appears when the negatives are almost completely
formed, i. e, reduced to spongy lead.

These experiments, several times repeated, show
that the negatives of an accumulator are, all else being
equal, formed more rapidly in light than in darkness.

This fact, as ascertained, is because of intent to find
out how much influence was exerted by the light upon
the speed of formation of the positive plates of accumu-
lators. ¥or this purpose, Dr. Tommasi mounted two
of his own accumulators, each containing three posi-
tives, and two negatives, in such a way that the two
end plates consisted of positives. One of the accumu-
lators was exposed to the light and the other was kept
in darkness. These accumulators, connected in series,
were submitted to a rate of charging of from two to
three amperes.

After twenty hours, the positives placed in darkness
assumed a darker color, that is to-say, were more per-
oxidized than were the positives exposed to the light.

Such difference in color increased at the outset, then
diminished, and finally became inappreciable when the
positives of the accumulators, A’ and B’, were almost
entirely farmed, i. e., converted into peroxide of lead.

The positives of an accumulator, all things being
equal, are therefore formed more rapidly in darkness
than in light.

Besides, the positives formed in darkness have a dark
brown hue, while those formed in the light are of a
reddish brown. Such difference in color persists even
after some few charges. In the long run, it at last
disappears completely. The reddish color of the pos-
itives formed in the light becomes darker and dark-
er until it findlly assumes the brown hue of those
formed in darkness.

Dr. Tommasi: has likewise observed that negatives
formed in the ‘light have a lighter tint than those
formed in darkness. Such difference is, however, not
very marked.

As for the capacity, that remains sensibly the same
whether the accumulators be formed in darkness or in .
light. We should be tempted to explain the phenom-
enon by an analogous one noted some time ago in con-
nection with wireless telegraphy, viz., the charge that
a condenser takes under the influence of solar light.
Such charge would seem to oppose the formation of the
positive plate and add its action to that which forms
the negative one. This is a hypothesis of our own,
which we submit with all reserve.

‘According to reports, arrangements are practically
completed for the comstruction by the Chicago, Rock
Island & Pacific Railroad of a line across Iowa be-
tween Davenport and Council Bluffs. The distance will
be shortened considerably.
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LIGHT IN CRYSTALS,
. BY A. C. MAURY.

Rays from 4 sacred ruby are fabled in the Rabbinical
legends to have lighted the ark of Noah. The idea of
a crystal as a fountain of light has been in all times
congenial to the poetic imagination, and nature is less
averse to poetry than is sometimes supposed. Many
crystals shine in the dark, and some very pretty ex-
periments showing this, may easily be made.

Many diamonds are thus luminous—a property which
may enhance in our eyes the value of these precious
stones. If rubbed with a woolen cloth or against a
hard body, they appear surrounded with light, In
particular, the pretty experiment is recommended of
rubbing a diamond upon gold, when it shines ‘“like a
burning coal excited by the ‘bellows.”

Friction, while frequently aiding luminescence, is
not its true cause. The essential condition of shining
is previous exposure to light. The gem has been ly-
ing in the sun’s rays, and these it has imprisoned, and
now sets free in the dark. The sunbeams of Laputa
were stored up in cucumbers; the real sunbeams are
more fittingly stowed away in diamonds, and the
crystal prison, as though because the light it holds is
of no mere earthly fire, goes on shining even under
water, like the fairy palace under the sea. '

In warm water, indeed, the light becomes brighter,
or may be made visible when not otherwise so. We
read that in the thirteenth century the alchemist Al-
bertus Magnus saw a diamond which shone when it
was put into warm water, and this indicates the early
discovery of an important law. In all cases where

-bodies shine after exposure to the sun, heat hastens
the emission of light. It does not increase the total
amount of light emitted, for though the body shines
more brightly in proportion to the rise of temperature,
yet the light lasts a proportionately shorter time.
Borrowing a metaphor from coarse material things to
describe this truly ethereal phenomenon, it has been
said that the phosphorescent body soaks up light like a
sponge, and heat squeezes it out.

The effect of friction on phosphorescent diamonds
has been proved to be independent of electricity, and
may be a modified form of the heat effect. Some facts,
however, would seem to render this doubtful, as when
Dana, speaking in his ‘“Mineralogy” of the phosphor-
escence of sulphuret of zinc or blend, says, “Merely
the rapid motion of a feather across some specimens
will often elicit light more or less intense from this
mineral.” The effect of friction in disentangling the
imprisoned light may therefore appear to be still
mysterious.

The property of phosphorescence in diamonds is very
capricious. Dr. J. W. Draper, in his Memoir on Phos-
phorescence, relates that a lady who was a relative had
a pair -of earrings in which were set two large and
beautiful diamonds, both of which he found to be phos-
phorescent. They shone after exposure to the electric
spark, which here took the place of sunlight. She had
another pair, and the diamonds in both of these phos-
phoresced also. Yet in the necklace belonging to this
set, containing thirty-eight fine stones, only one was
phosphorescent. These were white diamonds. A yellow
color would seem more favorable; thus Du Fay fohnd
that of four hundred yellow dtévmonds, all were'»phos-
phorescent, while some that were white, rose-colored,
blue, or green were not.

We cannot always experiment freely on diamonds,
but we may obtain equally beautiful effects with fluor-
spar crystals, especially those of the variety called
chlorophane. A crystal of chlorophane, dropped -into
water nearly boiling, spreads around it a soft light like
that of a glow-worm in the grass on a summer night,
delicately tinged with olive green and illuminating
beautifully the transparent form of the crystal. Or
the fluorspar may, after dark, be placed on the kitchen
stove. It soon becomes visible by its pale glow, then
brightens till it seems filled to overflowing with the
soft green-white light. The reader cannot be advised
to try these experiments on his fine cabinet specimens,
for, if they be more than slightly heated, they will be
cracked and discolored. Ten or twenty cents’ worth
of broken crystals may be bought of a dealer in
minerals, and the following very pretty experiment
made:

The pieces are ground in a mortar till some are
powdered, others remaining of various sizes. They are
then sprinkled on a sheet of iron that has been heated
somewhat below red heat in the colorless flame of a
Bunsen burner—the experiment being of course done
in a perfectly dark room. The fragments begin at
once to shine, growing rapidly brighter. They pass
through a fine series of color changes, the order of
colors varying in different specimens. We may have
greenish-white or orange changing to light blue, then
rose color, then violet, which, passing through shades
.of deepening blue, finally becomes dark. The fine
powder changes more rapidly than the coarser bits,
so that the sheet appears strewn with rainbow colors.
Some green fluor used by the writer gave a beautiful
effect, the crystal dust turning quickly to an exquisite
rose color, while the unbroken rectangular crystals
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shone like elfin lanterns, casting around a fine illumina-
tion, olive-green, orange, or blue.

Colorless or very clear fluor crystals ordinarily shine
feebly or not at all; besides the green, the violet and
blue generally shine well. Draper had a pale flesh-
colored crystal of chlorophane, which excelled all his
other specimens in the splendor of its light. It shone
of a superb emerald-green color after receiving the
rays of the sun, The warmth of the hand in a dark
place made it shine. There is no fixed relation be-
tween the color of the crystal and the emitted light.
At the moment when, after heating, the crystal be-
comes dark, its color is permanently discharged. There
is also decrepitation, on which account it may be well
to screen the operator’s eyes.

If, in performing the above experiment, the reader
grinds the crystals in the dark, he will see that eddies
of light follow in the tracks of the pestle. Breaking,
scratching, or cleaving a crystal is another mode of
eliciting the light it holds thus ‘“veiled in pure trans-
parency.” Fluorspar is phosphorescent both on heat-
ing and by cleavage; other crystals may be phos-
phorescent ¢n cleavage, which on heating shine little
or not at all.

While cracking up oyster-shells on a block of white
marble of the variety called dolomite, the writer was
one evening surprised by a flame-colored glow appear-
ing where the dolomite was struck by the hammer.
This spot in the white stone shone like a kindled coal,
creating the curious impression that the stone was be-
coming red-hot under the hammer. It was, however, not
hot to the touch. The effect was at first supposed to
be due to the oyster-shells, which are well known to
yield, on calcining, the phosphorescent calcium chlor-
ide. It was, however, found that the dolomite, which
came from a neighboring quarry at Hastings-on-Hud-
son, was phosphorescent independently of the oyster-
shells. It is well known that some dolomites have this
property. A piece of the stone, rubbed with another, or
scratched with a sharp instrument, shows in the dark
flashes or streaks of fine orange light. Harder pres-
sure or a smart blow of the hammer gives a flame-red
glow. The orange streak is nearly instantaneous, but
the reddish glow remains a moment before dying out.
Pieces of ordinary hard and fine-grained marble do not
phosphoresce, and among dolomites the softer varieties
with large crystals give the best results.

More lively in its manifestations than this dolomite
is a kind of stone found in northern New York and
called significantly ‘“hell-fire rock.” Any one scratch-
ing with a'sharp instrument a piece of this sulphurous-
looking stone will see, in the dark, the true Mephisto-
phelean fire. The streak is yellow, resembling that of
sulphur matches.

The most beautiful exhibition of this kind was made
by rubbing together briskly two fine pieces of rose
quartz, The crystals, each the size of one’s fist, were
completely illuminated by brilliant flashes, which shed
a light around, rendering the operator’s hand visible.
The flashes were instantaneous, resembling the illu-
mination from electric sparks. The color of the light
was generally white or light yellow, but sometimes
the crystals sparkled orange color when their angles
struck together and chipped. The experiment was of
course most conveniently made by rubbing together

" broken surfaces of the crystals, so as not to impair

handsome specimens. Smoked quartz and other
varieties gave sparks as well as the rose.

In making the above experiments, an accident illus-
trated how it so often happens in the history of science
that the investigation of one thing brings another to
view. In the dark a finger was inadvertently thrust
through a hole in the broken mica chimney of a drop-
light, whereupon the bent edges of mica emitted a faint
flash of light. The edges of the sheet must be struck
obliquely, for it is the cleaving of the thin,lamine of
the mica crystals which causes emission of light. It
is interesting to note that the separated lamine possess
charges of opposite electricities, although from other
evidence we suppose the phenomena of light and elec-
tricity independent.

Phosphorescence on cleavage is a property of a
number of other crystals. The interesting case of loaf-
sugar has been described in a former number of the
SCIENTIFIC AMERICAN. The most beautiful example of
all is said to be the phosphorescence of nitrate of
uranium crystals. Each crystal broken in the dark is
all lighted up, and provided they are thoroughly dry,
it is only necessary to shake up a bowl or bottle of
the crystals to cause a splendid display. This is of
especial interest, on account of the connection of this
substance with the discovery of radium.

Seeing that the shattering of the crystalline bonds
causes emission of light, one naturally inquires whether
crystals ever give out light in forming. We find that
some crystals do, a most beautiful illustration being
found in the crystallization of arsenious acid, the com-
mon ‘“white arsenic” of commerce. As this experiment
requires some laboratory apparatus. and as success
in it involves careful attention to certain details, it is
reserved for a future article. A solution of the sub-
stance, properly prepared and set to cool slowly in the
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dark, sparkles as each tiny crystal forms, while the
effect on shaking the solution resembles a fine display
of the phosphodrescent light at sea.

It is said that molten silver phosphoresces at the
moment of solidification, and that water, when made
to freeze with great rapidity, emits a flash of light
clearly visible in the daytime.

-G

SCIENCE NOTES.

In the report of the Marine Hospital Service of Vera
Cruz on yellow fever the announcement is made that
the parasite causing yellow fever has at last been dis-
covered. The remarkable work recently done in Cuba
by the late Major Reed and his colleagues convicted
the mosquito of the spread of yellow fever) and dis-
proved the ancient theory regarding the danger of
the so-called formites—clothes, bedding, etc.,, with
which yellow fever patients have been in contact. It
was shown that contact with these was quite incapable
of causing an attack of yellow fever, but that Stego-
myia fasciata, a species of mosquito, was almost cer-
tainly the sole agent in spreading the disease. \This
important work was done, despite the fact that the
actual .cause of yellow fever, the germ, itself was not
known. Several previous investigators, including Sur-
thought they had found it,
but subsequent study disproved this. According to the
Vera Cruz commission their microbe is a form of pro-
tozoan, similar to the malarial parasite, and not an
ordinary bacterium.{ It goes through a cycle of changes
analogous to those of the malarial germ, and its pres-
ence in the mosquito modifies the latter’s life in a way
to favor its spread of the disease.

In a note recently read before the German Physical
Society, E. Goldstein presents the results of his ex-
periments on the Giesel emanation body. This body,
recently derived from pitchblende, seems to be re-
lated to cerium as to its chemical character; it shows
emanation phenomena to a very high degree. On
account of the small penetration power of this ema-
nation, the author presumed that air would itself ex-
ert a strong absorption of the latter, so that its
effects would be augmented in exhausted tubes. This
hypothesis is borne out by the experiments recorded
in the present communication. As regards the ques-
tion whether the observed luminescence is due either
to a gas or simply to a special form of energy issuing
from the substance, the experiments of the author
seem to be in favor of the latter hypothesis. When
cooling exhausted tubes where the active matter had
been introduced by means of liquid air, the author
observed a very strong luminescence of the wall. This
luminescence, so far from arising in the coldest por-
tions of the wall immersed in liquid air, seems to be
confined to a zone immediately above the level of the
liquid air. This phenomenon- is thus characteristic
of a definite temperature above the temperature of
liquid air. The author next states that the emana-
tion is given off even at the temperature of liquid air;
he does not think the emanation energy In question
to be identical with that of radium, the mean distin-
guishing feature being the absence of a coloration of
the tubes, and, second, the excessively low penetration.

Last spring Capt. Dana Porter, an American scien-
tist, together with a party, left Mexico for the purpose
of studying the Seri Indians on the Tiburon Island.
The party has not been heard from, and the State De-
partment at Washington has been unable to learn its
fate. From information obtained by a party of Mexi-
can soldiers, sent to the island in search of the scien-
tist and his men, by request of Ambassador Clayton,
it seems that the only signs of civilization on the
jsland are some firearms, boats, and a pack of Ameri-
can playing-cards. The first, it is believed, were ac-
quired by the Indians on their trips to the coast of
Sonora, or probably belonged to persons who were on
the island at the time of the disappearance of the
Americans; for the firearms were very old. The boats
may have belonged to the Americans. The pack of
playing-cards was so new that it may be doubted
whether it could have belonged to any member of the
last expedition. Ordinary civilized persons could not
live on the food of the inhabitants. The food consists
of raw turtle, without any condiments, and venison in
the same condition. The condition of the native resi-
dents of Tiburon Island is absolutely savage, and in

appearance, dress, and features they resemble the
aborigines of a country of the most remote type. The
Tiburon Island is in the Gulf of California. It is

thirty miles long and from twelve to twenty miles
wide. It is inhabited entirely by the Seri Indians.
The island is arid and rugged. Two centuries ago
the population of the tribe was estimated at several
thousand, but it has been greatly reduced by almost
constant warfare to barely 350, of whom not more

than seventy-five are adult males or warriors. The
Seri men and women are of splendid physique. They
have fine chests, with slender but sinewy limbs. They

wear long hair, which is tawny in color. The strong-
est tribal characteristic of the Seri is an implacable
animosity toward aliens, whether Indian or Caucasian,
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MILITARY ASPECTS OF THE TRANS-SIBERIAN
RAILWAY.

Although the Trans-Siberian Railroad is just now
the most valuable asset of the Russian government in
prosecuting its war with Japan, this vast system was
not originally planned for military purposes—not, at
least, if we are to believe the original proclamation or
“rescript” of the Emperor Alexander in which the con-
struction of the road was authorized. It is given here-
with, and the reader may judge for himself. This
rescript is dated the 14th of May, 1891, and was re-
ceived by the Grand Duke Czarevitch on his landing in
that year from an important tour of inspection of the
Far Eastern countries. “Having given the order to
build a continuous line of railway across Siberia, which
is to unite the rich Siberian provinces with the railway
system of the interior, I intrust to you to declare my
will upon your entering the Russian dominions, after
your inspection of the foreign countries of the Far
East. At the same' time I wish you to lay the first
stone at Vladivostock for the construction of the
Ussuri line forming part of the Siberian Railway.
Your participation in the achievement of this work will
be a testimony of my ardent desire to facilitate com-
munications between Siberia and the other countries
of the empire, and to manifest my extreme anxiety to
secure the
peaceful pros-
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of 1,600 miles. This is the district which gives the
greatest promise of future agricultural development.
It is richly timbered and contains large sections of
alluvial land and is favored with- a more temperate
climate. Then follows the Ussuri section, which ex-
tends to Vladivostock, on the Pacific, running through
a hilly country suitable for agriculture and stock-
raising, and containing an excellent bituminous coal.
The branch through Manchuria from Harbin to Port Ar-
thur is laid through a thickly-settled farming country.
Although much of the country traveled by the Siberian
road is inhospitable and barren, a competent authority
has estimated that the valuable territory tributary to
this great system that will be suitable for agriculture,
is equal to the combined area of Germany, Austria,
Belgium, the Netherlands, and Denmark, an area that,
when once populated, will be fully capable of sustain-
ing the railway out of local traffic alone. The only
stretch of country which must be regarded, from the
standpoint of railroad operation, as altogether un-
promising is the 1,500 miles extending from Tomsk
to the head waters of the Amur.

It is as a military road, however, that the great
Siberian enterprise is just now vested with its chief
interest. There is a popular belief, which seems to
have grown by the relating thereof, that the road has

perity of this
country.” —
Alexander.
Thus was in-
augurated a
railroad which,
in point of con-
tinuous dis-
tance covered,
is altogether
without a par-
allel even
among the
large railroads
of the United
States. It had
been under ad-
visement and
more or less an
object of solici-
tude on the
part of the
Russian  gov-
ernthent for a
third of a cen-
tury past. Ac-
tual construc-
tion. was com-
menced on the
19th of May,
1891, when the
Grand Duke
Czarevitch
filled a barrow
with soil and
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It is single-track, and built for the comparatively light
lcads and engines which characterize a new railroad
through am undeveloped country. In some respects it
is considerably better built than were our owﬂ‘éarly
Western railroads, as witness the invariable use of
stone piers and abutments, masonry culverts, and steel
superstructures.

The weakest point in the construction of the line is,
or rather was, the very light rail that was used. The
first 600 miles from Cheliabinsk was laid with rail that
weighed but 54 pounds to the yard. This was found to
be too light for the trains, and a heavier section, more
suited to modern rolling stock, was adopted and has
been laid over a majority of the road. The gage is the
standard 5-foot gage of all Russian roads. The road is
hampered by want of sufficient sidings at the stations.
On the stretch of road from the European frontier to
Lake Baikal, the track is laid over country that permits
of long tangents. Thus for a continuous stretch of
880 miles in the western section, from Cheliabinsk
to Pochitanka, the road is so straight that its total
distance exceeds an air line by merely 21 per cent,
and in this division there are three stretches of abso-
lutely straight line, one of which is 50, another 62,
and another 86 miles in length.

The most troublesome portion of the line is the sec-
tion that in-
cludes Lake

Baikal, which
lies in an
e x c e e dingly
m o u ntainous

and rough
country. For
the present,

freight and
passengers are
d i s embarked
at the western
end of Lake
Baikal and fer-
ried across to
the terminus
of the railroad
at the eastern
end. When the
location of the
line was made,
it was- found
that the work
of constructing
the road
around the
lake would be
of such magni-
tude and
would con-
sume so much
time that it
would: be im-
possible to
await its com-
pletion. In

emptied it on about eighteen
the railroad months’ or two
embankment. years’ time

The longest from now it is
continuous line expected that
on the North this circum-
American con- Baikal route,
tinent is the as it is called,
Canadian Pa- will be fin-
cific Railway, ished. The
whose main country is ex-
line from Mon- THE TRANS-SIBERIAN RAILWAY—STEEL BRIDGE AT OUFA, OVER THE BIELAIA RIVER. tremely  diffi-
treal to Viec- cult, and we

toria has a total length of 2,990 mileys."\ The line of
the Siberian Railway from Cheliabinsk to Vladivo-
stock measures 4,776 miles. The ' branch from Harbin
to Port Arthur measures 1,273 miles, so that the main
line system, independently of its' feeders, covers over
6,000 miles of track. From Vladivostock to St. Peters-
burg is about 6,700 miles, and from Port Arthur to
the various harbors of the North Sea is about 6,900
miles by the nearest route.

The road may be divided into six sections. The
first or western section extends from Cheliabinsk,
which is on the European frontier, to Pochitanka, a
distance of 1,080 miles. It runs for about 900 miles
over a highland plateau that is practically level. For
over 600 miles it traverses an excellent agricultural
country, while 300 miles west of Tomsk the line is laid
through a good stock-raising district. The central
division extends from Tomsk to Irkutsk, through up-
land country, whose climate and soil are both unsuit-
able for agricultural settlements. The third section
includes Lake Baikal, and in this section the road
reaches its utmost elevation, from which it drops to
the Pacific slope, running through country rich in
minerals, from which some $15,000,000 worth of gold is
annually exported. The fourth section is that of the
Amur, which extends toward the Pacific for a distance

been hasti‘ly‘and wretchedly built, and that under the
severe strain of the war, it will be.subject to con-
tinual breakdown, and probably fail to perform the
military duties for which it was supposed to have been
built. This impression we do not at.all share, and the
accompanying illustrations, most of which were fur-
nished by Mr. Lodian, of this city, formerly for several
years a resident of Siberia, show at a glance to any
railroad man that in many respects the road is built
in accordance with modern ideas and with structures
that are well up to the very latest railroad practice.
In the first place, the construction of.the Siberian
Railroad has been under the care of Primee Khilkoff,
who was for several years a resident of the United
States, and acquired a thoroughly practical knowledge
of the construction and operation of American rail-
roads. Consequently, it is fair to assume that the
Siberian road has been built on carefully-considered and
well-ordered vlans, and that if there has been economy it
has been of a judicious kind and exercised under the
restraining hand of Prince Khilkoff, who is thoroughly
familiar with roads of the same type in the United
States, that have been built under the same restric-
tions of economy as this Siberian enterprise.

As a matter of fact, the road corresponds very
closely to a pioneer American transcontinental system.
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are assured by one who has been over the route and is
very familiar with it, that it is even more difficult of
construction than the heaviest stretches of work on our
own Colorado Midland road. This location is laid
through a country which is so mountainous and pre-
cipitous that it is called by the Russians themselves
the Switzerland of Siberia.

The impression that the Siberian road is poorly built
and is liable to break down under the stress of mili-
tary service is based upon the early condition of the
line, before the heavier steel was laid and time had
been given for ballasting and bringing up to standard

. such portions of the lines as were hastily laid in the

endeavor to get the line pushed through to completion.
‘We understand that an enormous amount of filling
in and' ballasting has been accomplished during the
past year, and to-day the road is'equal to taking care
of trains and locomotives of the kind that have been
supplied to the line. One advantage which this line
has over some of our pioneer Western roads, is that
the Russians have made very free use of embankments,
preferring these to the more-hastily-built and less per-
manent pile trestles, which forr1 such a conspicuous
feature of our own Western roads. The earth or rock
embankment, once made, requires very little subse-
quent care, and consequently the great amount of time
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spent in maintaining ordinary trestle
construction will be saved on the trans-
Siberian road. The same is true of the
culverts and piers which, as we have
said, are practically all of good
masonry.

We think, however, that it would
have been a wiser policy if the en-
gineers had adopted a better class of
track tie. As will be seen from our
engraving, many of the ties consist
merely of soft-wood trees cut to length
and split in two. These are laid with
the flat face down and a notch is adzed
in each to receive the rails. The weak
features of this type of tie are that it
presents but small bearing surface for
the base of the rail, which quickly cuts
down into the tie, and also it is liable
to rot out quicker than the square tie
that is hewed on opposite faces. In
one of our illustrations, showing the
laying of the track, the latter form of
tie is used, in another the half-round
split tie, and the difference in stability
and in bearing surface will be readily
appreciated by comparing these two
pictures.

Probably it will be found, as the war
proceeds, that one of the elements of
weakness in the line, for operation pur-
poses, is that the sidings -are not of
sufficient length. These, however, can
readily be lengthened so as to accommo-
date several trains at a time, and
with ample provision of this kind, the
road should be able to land at the seat
of war a minimum of 800 troops a day
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The Depot at Kraknoiarck, Central Siberia—A Most Important Mobilizing

and Forwarding Station at the Present Juncture.
Substantia! Character of the Buildings.

Showing
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with their supplies of food, ammuni-
‘tion, etc., and it might be able by ex-
cellent management and good luck in
the matter of breakdowns to place as
many as 1,200 troops a day at the front.
We are informed by an eyewitness, who
has just arrived from Lake Baikal, that
1,000 troops a day were being trans-
ported during the latter part of Feb-
ruary, and it is likely that the length-
ening of the sidings that is now going
on, coupled with the experience that
is being gained, will enable Russia to
place troops at the front during the
summer months at the rate of from
30,000 to 40,000 a month.

An instance of where brute strength
triumphs with the moderua wire-drawer
as a wage-earning factor, as compared
with the skill of the old-time wire-
drawer, who had to make his own dies
as well as draw his wire, is shown in
the case of the champion of the Worces-
ter works of the American Steel and
Wire Company, who, according to the
Iron Age, draws 10,000 pounds of three-
draft wire a day. This man is a Fin-
lander of erormous strength and endur-
ance. To draw 10,000 pounds of wire
means a lift of 40,000 pounds a day,
200 pounds at a time. The wire is
drawn from No. 5 to No. 1215, He
must lift the rod on the reel, then lift
the coil off the block on the reel, for the
second draft; repeat this operation, and
finally lift the coil off the block on a
barrow.

Howe Truss Bridge on the Central Siberian Section.

Grooving the Ties for Rafls.

Bridge Over the Jaia River, Central Siberia. Showing Excellent Character of
Masonry Pier and Steel Superstructure.

THE TRANS-SIBERIAN RAILWAY,
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Track Laying on the Trans-Siberian Railroad; Note the Cheap, Half-
Round Ties.
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Purification of Potable Water by Means of Ozone.

The purification of potable water by means of ozone
formed the subject of an interesting lecture delivered
by Dr. G. Erlwein, of .Berlin, at the forty-third annual
meeting of the German association of specialists in
gas and water technology at Zurich, the essential
points of which are given below.

The lecturer first discussed the practicability of the
use of ozone in the purification of various kinds of
‘water (surface and underground water) in municipal
or central water-works, and the advantage of this
method over the various proposed methods of purify-
ing water by chemical means. He then gave a de-
scription, illustrated by diagrams and models, of Sie-
mens’ ozone works at Paderborn and Wiesbaden, which
have been described by him in the ScienTiFic AM-
ERICAN. The lecturer then pointed to what had been
accomplished by the method as regards the destruction
of bacteria, and showed results obtained by the Im-
perial Health Bureau (Ohlmuller) and by Koch’s in-
stitute for infectious diseases (Proskauer-Schuder),
also by Siemens & Halske in experimenting on ordinary
and pathogenic bacteria in their experimental works
at Martinikenfelde, and in the water-works at Wies-
baden. Special attention was directed to the main
result arrived at, viz., that ozone practically reduces
the ordinary water-bacteria to a minimum, and may be
absolutely relied upon fo destroy pathogenic bacteria
of every nature, even in the most contaminated water.

Dr. Erlwein then tried to give his audience an idea
of the expense attending the working of the system,
and submitted a statement showing in detail the cost
of treating one cubic meter of water in establishments
of different working capacity and working under dif-
ferent conditions. Figures were given showing the
comparative cost of working in establishments (a) of
different working capacity (2,000 and 200 cubic meters
per hour respectively), (b) working different hours
(12 and 18 hours daily), and (c¢) with different kinds
of motive power (gas and steam).

Before concluding his lecture, Dr. Erlwein described
the systems of sterilization in vogue in other countries,
using drawings, illustrating the principles of construc-
tion of the sterilization tower and of the ozone appar-
atus. The following systems were mentioned:

1. Siemens & Halske’s older type of 1890 had an
iron tower about 3 meters high, filled with water,
through which ozone air is forced.

la. Scrubber’s tower was 4 meters high, filled with
pebbles.

2. Tindal’s tower was 8 to 10 meters high, with a
series of rainfdlls through which ozone air is passed.
Another type of Tindal’s tower consists of three to
four wide earthenware pipes joined together in a row
for the passage of water, into which ozone air is
forced.

3. Abraham-Marmier’s scrubber, about 4 meters
high, the interior construction and contents of which
are not known.

4. Otto’s tower, in the upper division of which the
ozone is mixed with water by means of an injector.
The lower division is fitted with a scrubber, with a
view to utilizing the unconsumed ozone.

5. Vosmaer’s tower; an iron cylinder with a water
column, through which a counter-current of ozone-air
is forced.

Other systems mentioned were:

la. Siemens & Halske’s latest type, as used at Pad-
erborn and Wiesbaden, with a discharge surface con-
sisting of eight cylindrical pipes; outer positive elec-
trode cooled by water; it carries a current of about
8,000 volts, one pole being grounded.

2a. Tindal’s ozone apparatus with discharge surface
of metal resistant to ozone. A Schneller glycerine-al-
cohol resistance is inserted into the high-tension cir-
cuit to produce a sparkless short-circuit-proof ozone
discharge without insulation. The discharging sur-
faces of one electrode are the inner walls of a cooled
double-walled metal box resting on the ground, the
corresponding surfaces of the other being formed by
insulated metal plates placed in the box. Current:
40,000 to 50,000 volts.

3a. Abraham-Marmier’s box, with a series of glass
plates, one square meter in size, as discharging sur-
faces. Both electrodes are cooled by water, and the
cold water current is provided with two rainfall in-
terrupters for the insulation of the high-tension pole.
Current: 40,000 volts. A spark gap is inserted into
the high-tension circuit for generating currents of
high frequency.

4a. Otto’s apparatus. One pole is formed by the
iron cylinder, resting on the ground, and the other by
a concentric rotating metal axis with vertical alum-
inium disks. Current: About 12,000 to 20,000 volts.
The discharges take place between the inner surface
of the iron cylinder and the edges of the rotating
aluminium disks without fixed insulation.

Vosmaer’s ozone apparatus, with a grounded pole, has
not been drawn, as the details of its construction are not
known. It is said to consist of a system of combined
iron tubes, between which the discharges take place
without a fixed insulator. Current: 10,000 volts.
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In conclusion, the lecturer discussed the prospects of
the use of ozone in municipal or central water-works,
and pointed out that the practical application of the
treatment would be limited to the purification of sur-
face water, the purification of underground water
being only necessary in certain special cases, and ap-
pealed to water technicians to co-operate in insuring
the success of the new process by developing its tech-
nical side as thoroughly as hygienists had developed
the scientific idea. In the SCIENTIFIC AMERICAN SuUP-
PLEMENT Dr. Erlwein’s lecture will be published in full
with drawings.

e e D —
RESILIENT WHEEL FOR VEHICLES.

It has occurred to Mr. Brenton B. Weaver, of Glace
Bay, Cape Breton, Nova Scotia, that by placing a
resilient tire in the hub of an automobile wheel in-
stead of on the tread where it is subjected to constant
wear, the difficulties which now attend the use of
pneumatic tires on automobiles would be entirely
avoided. The construction of this wheel is shown in
the accompanying illustration, in which Fig. 1 shows a
section through the center of the wheel hub. The
resilient member is indicated at 4, and consists of a
hollow tube of rubber provided along its peripher;y
with a series of ears B, as best shown in Fig. 2. The
tube lies in a recess formed in the hub casing and is
separated from the axle by a bushing. Two metal
rings are bolted to this bushing and they are formed
with inclined walls to fit over a bead formed on the
inner surface of the tube, thus holding the tube firmly
in place. The bushing is also provided with two lugs
which fit into sockets formed in the tube, thus pre-
venting the latter from creeping. The hub, it will be
observed, is formed of two flanges or circular plates,
between which the ring ¢ is held. Two flanges E are
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RESILIENT WHEEL FOR VEHICLES.

secured to the ring and these fit over the flanges of the
hub D. The ring rests along its inner edge on the
ears B of the rubber tube which is held from moving
circumferentially thereon by coil springs. The ring
C is formed at intervals with sockets to receive the
spokes of the wheel. When the wheel is in use any
jolting caused by unevenness in the road will be taken
up by the cushion tube A, the ring ¢ being permitted
to move between the confining flanges of the hub. As
an extra precaution a rubber ring is placed in the
bottom of the trough formed between the flange E
and ring C, so as to prevent undue jarring of the parts
shoeuld the edge or flange D be brought into contact

therewith.
B

The Current Supplement,

Mr. Emile Guarini opens the current SUPPLEMENT,
No. 1476, with an interesting article on ‘“Automobile
Fire Engines.” = The excellent discussion of radium
begun in the last SUPPLEMENT is continued. The re-
cently announced discovery of a new substance called
by its discoverer, Prof. W. Marckwald, ‘“Radio-Tel-
lurium,” has been made the subject of some interesting
letters 'in Nature by Mr. Soddy and Prof. Marckwald.
These letters on radio-tellurium are published in the
SUPPLEMENT. ‘“‘Our Flood Warning Service” is the
title of an article by Charles A. Byers. Mr. I. C. Rus-
sell writes instructively on the recent volcanoes of
southwestern Idaho and southeastern Oregon. His
paper is accompanied by striking illustrations. Mr.
Herbert C. Fyfe writes on a “New Invention for Ren-
dering Vessels Unsinkable.” Mr. E. O. Hovey discusses
the “Crystal Cave of South Dakota.”

O

The Atchison, Topeka & Santa Fe Railroad has pur-
chased the Cane Belt Railroad, running from Sealy,
Texas, to Matagorda, 90 miles. The building of a line
to be called the Eastern Railway of Mexico, which will
be about 500 miles long, and cost $13,000,000 to
$14,000,000, is contemplated; also a line north from
San Francisco.
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. Engineering Notes,

The Midland Railway Company is introducing a
number of steel wagons of a novel pattern, which
have been designed for either coal or ordinary mer-
chandise traffic. Some of these trucks have been erect-
ed at the Derby works, while others have been built
by the Leeds Forge Company. The wagons are 17 feet
6 inches in length (inside), 4 feet 6 inches in depth
(inside), 7 feet 9 inches in width (inside), 8 feet 414
inches high from the rails, with a carrying capacity
of 15 tons. Considerable economies will, it is claimed,
be effected by having wagons which can be used for
either coal or goods traffic.

North of the Thames the railways of London serve
an area of 433 square miles, with a population of more
than 4% millions. On the south the area served is
259 square miles, with a population of over 2% mil-
lions. In the former case there is just over three-
quarters of a mile of railway for every square mile,
and in the latter case just over one mile, the number
of passenger stations per unit area being approximate-
ly the same in both cases, but in the northern district
nearly 13,000 inhabitants have to be served per station,
in the latter case 1,200 less. The inward trains on the
northern section per week-day are 2,582 and on the
southern 2,115, altogether 4,697. An examination of
these figures shows that the south side of the Thames
is better served than the north.

A pneumatic sanding device has been devised by an
American company for electric street cars fitted with
air brakes. It is simple, and consists of two traps
placed beneath the sand-box. From each trap a rub-
ber hose connects with a 1l-inch iron pipe. The air
supply is taken from the main reservoir, from which
it passes through the motorman’s valve with the warn-
ing port of the traps. The sand is then lifted from the
traps and blown between the tread of the wheel and
the rail. The operating valve in the cab is fitted with
a warning port, and is so constructed that when the
sander is in operation the warning port keeps up a con-
tinuous whistle. Should, however, the motorman wish
to stop the whistle and still desire to keep the sander
in operation, he can do so by simply pressing on the
valve placed in the end of the operating valve handle.

A note presented to the French A(;ademy describes
an “electro-mechanical” coupling which allows a con-
tinuous change of speed from zero to maximum speed,
and which is specially suitable when the prime-mover
is near the axle to be driven. It consists of a combi-
nation of the prime-mover with two dynamos, one
running as generator, the other as motor, and both
being of a much smaller capacity than the prime-
mover, say 1-3 or 14. The prime-mover transmits al-
ways a certain part of its power directly to the main
axle to be driven, while the rest of its power is ab-
sorbed by the electrical machine which runs as gen-
erator. A train of epicyclic gearing is used in such a
way that the main axle is acted upon simultaneously
by both the prime-mover and the dynamo which runs
as motor. These two machines are separate, and may
consequently have different speeds. For instance, an
epicyclic gearing may be composed of a central toothed
wheel and an external wheel with inside teeth, with
toothed wheels between the two. The axles of the
latter are fixed on a support. The desired result is
obtained by connecting each of the three parts (in-
ternal wheel, external wheel, and support of the middle
wheels) with one of the three axles—that of the prime-
mover, that of the electric motor, and the main shaft
respectively.

There is no doubt that one of the most important
matters awaiting attention in the present day is the
improvement of the existing canal systems, which
might be reorganized to the great benefit of trade and
commerce. A complaint frequently made by manu-
facturers is that they are seriously handicapped in
competition with foreign rivals by excessive railway
rates. Agitation sometimes results in the granting of
small reductions, but still no substantial relief is given,
nor can it be expected. The liberation of the canals
from the stifling control of the great railway companies
would be the first step toward affording the necessary
relief, but considerable alterations in the existing
waterways would be necessary before they could be of
much use. An excellent scheme for the reconstitu-
tion of the canals has recently been submitted to the
members of the Liverpool Chamber of Commerce, and
there really seem to be no engineering difficulties to
prevent its realization. The proposal is to make the
canals at least 6 feet deep, with an average width of
80 feet, and to provide them with locks 235 feet long
by 32 feet wide, large enough for a tug and five barges
to pass at one time. The scheme in question relates
to the improvement of 240 miles of canals connecting
the most important manufacturing and mercantile dis-
tricts of Great Britain. The cost would be no doubt
heavy, but the benefit to be reaped in the reduction of
freight charges would probably be sufficient to justify
the necessary expenditure.
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Torrespondence,

A Carolina Ostrich Farm,

To the Editor of the SCIENTIFIC AMERICAN;

I notice in SciENTIFIC AMERICAN, issue of April 2,
page 275, an article by Day Allen Willey on raising
ostriches and mentioning only two farms. From the
California farm there is a branch ostrich farm in Ashe-
ville, N. C, where for three years they have been
quite successful in raising the birds and manufactur-
ing and selling plumes. J. M. STONER.

Asheville, N. C.,, April 6.

“—+—0- 9

Why Does Popcorn Pop?

To the Editor of the SCIENTIFIC AMERICAN:

1. Why does popcorn ‘“pop”?

2. Why does not ordinary corn pop like popcorn?

3. What is the composition of popcorn, and how
does it differ from ordinary corn?

4. Why does popcorn pop better when thoroughly
dry? R. BaIiLy CARSON.

Knoxville, I11. i

1. The popping of popcorn is due to the volatiliza-
tion of the oil content in the kernel.

2. Field corn does not pop as readily as popcorn,
because the outer portion of the kernel is more porous,
permitting the escape of the oil as it volatilizes; while
in the case of popcorn a great pressure is developed
in the kernel by the confined oil, and the kernel is
suddenly exploded and turned wrcng side out.

3. In composition popcorn differs from ordinary
corn in having a larger proportion of the corneous ele-
ment and a greater per cent of oil.

4. Popcorn pops more readily when dry because
when moistened the kernels are swollen, more porous,
toughened, and do not explode so suddenly and com-
pletely as when dry and hard. C. P. HARTLEY.

Assistant in Physiology, Bureau of Plant Industry,
Department of Agriculture, Washington, D. C.

Dr. Draper’s Speculum Test.
To the Editor of the SCIENTIFIC AMERICAN:

Referring to articles and letters on the above sub-
ject in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1306
(1901) and 1450 (1903), and in SCIENTIFIC AMERICAN,
November 13, 1903, and March 26, 1904, I wish to say
that Mr. James A. Smith is correct and that Dr.
Draper and myself are wrong.

I beg Mr. Smith to accept my regrets for the error,
and my humble apology for my contradiction, and also
thank him for his valuable correction.

Longitudinal aberration in most mirrors being but
small; and all practical opticians finishing their work
by actual trial on a star is, I presume, the reason that
the error has escaped notice so long. I find that the
outstanding aberration in Dr. Draper’s 15-inch specula
would amount to less than 1-20 of an inch; and as he
admits that most of his reflectors were over-corrected
(by his test), of course the actual error would be less
still; so that it is hardly surprising that it escaped
his notice, the more so as other considerations—as the
obliqueness of the pencil, the difficulty of determining
the exact focus of a narrow zone near the margin, the
disturbance due to heat waves in a close cellar, as well
ag diffraction troubles—make it undesirable to rely
upon the test exclusively, though it is invaluable in
determining if a surface is uniform, and for detecting
irregularities and other imperfections.

I never found any advantage in using so small a
hole as Mr. Smith recommends.

EpmMuND M. TYDEMAN.

Camden, N. J., April 4, 1904.

Commercial Japan.

“Commercial Japan in 1904 is the title of a mono-
graph just issued by the Department of Commerce and
Labor through its Bureau of Statistics. It shows that
the trade relations between the United States and Ja-
pan in recent years have grown with greater rapidity
than between Japan and any other nation.

In 1881 the imports from the United States formed
less than 6 per cent of the total importations into
Japan, while in 1902 they formed nearly 18 per cent
of the total importations. Meantime Great Britain’s
share in the imports of Japan fell from 52 per cent to
18 per cent in 1902. The United States is also Japan’s
largest customer, by reason of the fact that the chief
export products of Japan are articles required by the
manufacturers of the United States, and which can not
be produced in this country. The total exports from
Japan in 1900 amounted to 204,429,994 yen (yen is
equal to 51 cents, United States currency) in value,
and of this amount 52,566,395 yen went to the United
States, 39,177,455 to Hongkong, 31,871,576 to China,
19,150,423 to France, and 11,262,997 to the United King-
dom; the total exports of 1902 amounted to 258,303,065
yen, of which 80,232,805 yen in value went to the Unit-
ed States, 25,876,059 to Hongkong, 46,838,545 to China,
27,283,458 to France, and 17,346,149 to the United King-
dom.
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The exports of Japan to the United States, as already
indicated, are chiefly articles which are not produced
in this country, and in a majority of cases are those
required by our manufacturers. Of the 80,232,805 yen
in value exported to the United States in 1902, the
value of 46,784,720 yen consisted of raw silk, 8,921,995
yen manufactures of silk, 9,124,085 yen of tea, 6,381,733
yen matting for floors, 577,888 yen rice, 1,516,401 yen
chemicals, drugs, etc.,, while manufactures of bamboo,
lacquered ware, and other products peculiar to the
Japanese have also figured largely in the list. Exports
of raw silk from Japan to the United States have stead-
ily grown, especially since the development of the silk-
manufacturing industry in this country. In 1893 the
value of her raw silk exports to the United States was
11,078,748 yen; in 1894, 22,457,348 yen; in 1895, 27,-
826,245 yen; in 1896, 14,080,981 yen; in 1897, 32,262,900
yen; in 1900, 26,710,050 yen; and in 1902, 46,784,720
yen.

Of raw silk from Japan, the total exportations ex-
ceed 50,000,000 yen annually, of which the United
States is the largest purchaser. France is the next
largest customer in this line, her purchases of raw silk
from Japan in 1902 amounting to 14,682,816 yen in

value, against 46,784,720 yen by the United States, -

while Italy took raw silk to the value of 12,261,383 yen,
England, 564,948 yen, and Russia, 776,759 yen. The
total exports from Japan to the United States in 1881
were 11,056,464 yen in value, being 36.5 per cent of the
total exports of that year, and in 1902 were §9,232,805
yen, or 31.06 per cent of the total exports.

Japan’s imports from the United States have grown
with even greater rapidity than her exports to the
United States. In 1881 they amounted to but 1,781,108
yen, and in 1900 had reached 62,761,196 yen in value.
Proportionately they have grown with much greater
rapidity than the total importations of Japan, our
share of her import trade having increased from 5.72
per cent in 1881 to 17.91 per cent in 1902, while the
United Kingdom, our principal competitor in that mar-
ket, which furnished, in 1881, 52.57 per cent of the total
imports of Japan, supplied, in 1902, 18.53 per cent. A
detailed examination of the supplies furnished by the
United States to Japan can perhaps be better made
from our own standpoint measured in dollars. In the
fiscal year 1892 our total exports of domestic merchan-
dise .to Japan amounted to $3,288,282, and in 1902 to
$21,139,726. Of this total, the largest item of export
was raw cotton, which aggregated $9,058,290, the next
largest item being illuminating oil, with a total of $5,-
195,665.

Third in rank is manufactures of iron and steel,
with a total of $1,923,607, other important items being
breadstuffs, $1,296,615; provisions, $196,337; scientific
instruments, $314,734; leather and manufactures, $322,-
729; tobacco and manufactures, $509,921; clocks and
watches, $115,386; paper and manufactures thereof,
$187,860; lubricating oil, $187,138, and paraffin, $311,-
920 ; while many other articles of less importance have
found a place in the markets of Japan. Taking up the
great class of iron and steel and examining its details,
it is found that the exports of locomotive engines in
1902 amounted to $129,352 in value; builders’ hardware,
$106,651; sewing machines, $15,980; firearms, $9,513;
car wheels, $11,955; other machinery, $734,696; and
miscellaneous manufactures of iron and steel, $9'15,460.

The exports of raw cotton have grown from but
$85,211 in 1890 to $9,058,290 in 1902. Illuminating oil,
the exports of which amounted in 1890 to $3,559,395 in
value, showed in 1902 a total of $5,195,665, despite the
active competition of Russian and Sumatran petroleum,
and the further fact that Japan is now herself supply-
ing a part of her consumption of illuminating oil.
Exports of flour increased from $127,120 in 1890 to
$1,279,880 in 1902. 'This increase is evidently due to
a growing dispesition among the Japanese to consume
more of this class of food rather than to rely upon rice,
as in former years, since the number of foreigners in
Japan other than Chinese and Koreans amounts to less
than 4,000, and has not materially .increased during
the period in which our exports of flour to that country
have increased sevenfold.

In paper and manufactures thereof our export trade
with Japan has grown very rapidly, the total exports
in this class being, in 1890, $1,606; in 1896, $10,126; and
in 1902, $187,860. Instruments for scientific purposes
increased from $9,441 in 1890 to $34,600 in 1894, and
$314,734 in 1902. In 1890 the value of the canned beef
exported from this country to Japan was $11,212; in
1902 the total was $8,399; while exports of pickled beef
advanced from $638 in 1890 to $3,536 in 1902. Leather
and manufactures of leather find a steady demand in
Japan, owing to the fact that the number of cattle and
other animals whose skins are used for tanning is
comparatively - small; the total number of cattle in
Japan, according to the last census, being but 1,282,341,
or 28.62 for each 1,000 inhabitants.

Exportations of cotton cloths to Japan have fallen
by reason of the rapid increase -of the manufacture
of cotton cloth in that country, the total for 1902 being
but $48,803 against $141,264 in 1897. Meantime, how-
ever, exportations of raw cotton to Japan have rapidly
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increased, bejng, as already indicated, $9,058,290 in
1902 against $85,211 in 1890. This is largely due to
the increase in the manufacture of cotton goods in
Japan, though American cotton has grown in popu-
larity with the manufacturers there within the past
few years. Experience has shown them that cotton
from the United States is more satisfactory for use in
manufacturing than that which Japan had been ac-
customed to obtain from India and China, the staple
in American cotton being longer, thus giving better
results. The cotton of India, however, sells at a lower
price than that of the United States, and therefore stiil
finds a large market in Japan in years of plentiful sup-
ply. Japan also produces a considerable amount of
cotton, though it can scarcely be expected that this
will increase in a manner to at all keep pace with the
growth of her cotton manufacturing industry. The
entire area of Japan is but 161,159 square miles, or
less than the State of California, while but about 12
per cent of the land is under cultivation, and but a
comparatively small proportion cultivable, since moun-
tain ranges and rocky islets and shores occupy a large
proportion of its area. It must be remembered that
Japan, with her small cultivable area, has a population
of 44,805,937, and must therefore devote most of her
arable land to the production of food stuffs, while her
natural products of silk and tea are so much in demand
the world over that they are not likely to be displaced
for cotton, which can be so readily brought from other
and comparatively adjacent countries. Cotton manu-
facturing in Japan has, however, grown very rapidly,
the total number of spindles in 1899 being 1,170,327
against 5,456 in 1863. It is thus apparent that Japan
will continue to purchase from other parts of the world
a large proportion of the raw cotton which her rapidly-
growing cotton mills will consume, and as the cotton
from the United States has already made headway
against that from the nearer countries of China and
India, it is reasonable to assume that the market for
American cotton will continue to grow, especially if an
Isthmian canal gives opportunity for direct water
shipments from the cotton-growing section of the Unit-
ed States to the ports of Japan without breaking bulk.

Dry Bananas,
BY S. E. WORRELL.

Ripe peeled bananas only weigh about forty-five per
cent of the full bunches, while the dried product, re-
taining all its flavor and nutrition, only weighs ap-
proximately one-ninth as much as the bunches, and has
nearly the same reduction in space. These features
alone will save a large amount in the cost of transpor-
tation and cold storage of the fresh fruit. It is im-
possible to grind dried bananas into flour, as they are
about as tough as evaporated apples, but they may be
prepared in two styles; either to press them into bar-
rels or boxes, just as they leave the drier, or chop
them up fine with a large sausage-meat cutter, and
pack them in attractive one-pound paper packages.
In the latter shape they will make an excellent break-
fast food, and can be used for cakes, puddings, ice
creams, and numerous other purposes. Also, if heavily
compressed in a small space, they will make an ideal
ration for soldiers or travelers on long inland tours.
Unquestionably bananas embody more nutritious mat-
ter than any other fruit, not excepting dates, which,
while they are rich in sugar, contain little starch or
gluten, and also have large seeds. It is said that an
Arab can cross a desert on a pocketful of dried dates
for food. We must take this statement with consider-
able allowance, or else believe their barren lands are
very small or their pockets are of unusual dimensions.
I would take a pocketful of dried bananas in prefer-
ence. :

I see no reason, if this evaporated fruit is put up
in insect-proof packages, why it will not keep for years
in any climate, so it can be safely and cheaply trans-
ported to any part of the earth. As is well known,
the fresh fruit is the most expensive to ship. Owing
to the long voyages and its delicate nature, it must bé
very carefully handled to prevent bruising, and re-
quires cold storage, so as not to ripen too soon. The
saccharine and gluten contents of bananas naturally
cause a little more difficulty in their evaporation than
common fruit, but I believe this can be overcome by
some changes in our best driers. I would advise the .
adoption of mechanically-forced hot-air currents,
which will nearly double their capacity and shorten
the operation, thus furnishing a brighter colored prod-
uct, which increases its value. I also believe it will
be necessary to substitute perforated sheets of non-
corrosive metal for the bottom of the drying trays in-
stead of the usual cheap galvanized-iron wire cloth.

The best evaporated fruit retails here at from ten
to fifteen cents per pound, but dried bananas ought to
bring higher prices, owing to their fine flavor and the
fact that they require no sweetening.

From these reasonable conclusions it would appear
if this business, gone into on a large scale with ample
capital, some of which must of course be expended in
judicious advertising and careful management, prom-
ises permanent and profitable returns.
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THE CYLINDRICAL MOVABLE DAMS AT SCHWEINFURT,
GERMANY,
; BY A. STEENS,

The city of Schweinfurt, on the river Main, can
boast of a type of dam which must surely present to
engineers features of construction and operation that
are undoubtedly novel. Two dams have been coi-
structed, both cylindrical in form and arranged to be
lifted bodily above the water. They were built part!~
to render the stream above them navigable and partly
to divert the water for power utilization. As the
river is one subject to heavy floods, a type of dam
that would permit a very rapid discharge of the
freshet water had to be designed, and the cylindrical
form, arranged to roll upward above the flood level,
was adopted. To demonstrate fully its practicability,
the first dam was constructed across a secondary
branch of the river at Schweinfurt, with a total length
of 59 feet and a diameter of 13.58 feet. The satis-
factory operation of this led to the construction, across
the main branch, of the dam shown in the engraving.
This is 115 feet long and 6.56 feet in diameter. Briefly,
it is a hollow cylinder of sheet steel, on each end
of which is fixed a toothed wheel which meshes with
an inclined rack built in each abutment.

The dam as a whole consists first of a sill upon
which the cylinder in its lowermost position rests.
This cylinder is 6.56 feet in diameter and extends
from shore to shore, a distance of about 35 meters

(116 feet). When
lowered, this
enormous cylin-

der effects a rise
in the river of 61
feet.

Among the con-
ditions first es-
tablished, and
under which the
dam was to be
constructed, we
find a section de-
claring that there
were to be erected
in the stream no
piers or other
supports that
might interfere
with the free
movement of the
ice in the spring.
Not even tem-
porary  supports
that could be re-
moved upon the
general breaking
up of the ice or
even at the close
of navigation,
were allowed,
simply because in
order to insure
their stability,
foundations, or
the like, would
have been neces-
sary to sustain
them, and these
would become
permanent ob-
structions likely
to be damaged by
freshets.

The first dam designed differed materially from the
second in the method of raising the cylinder. It was
designed to be hauled upward from its lowest position
by cables on each end. In the second, later dam, the
driving mechanism is all located at one end. Our
illustrations clearly show this. When the downstream
level of the water rises, the pressure would have a
tendency to lift the gate. The cylinder itself is water-
tight, to prevent the freezing of the water which might
otherwise collect in it. Still an interior pipe is pro-
vided in the smaller dam open at each end of the dam,
but shielded by its interior location from the cold.
This pipe is filled with water to secure greater stability.
The racks in the case of the second larger dam are
placed at an angle of 45 degrees. The cylinder, in
its lowest position, rests on a sill of oak and the tight-
ness of the dam at each end is provided for by a band
of leather around the periphery. The pressure of the
water holds the leather against the sill. The weight
of the movable cylinder of the first dam is 158,400
pounds. To bring it above the level of the highest
flood it is necessary to raise it a distance of 16.4 feet.
It is arranged for hand working, with six men on each
side. Assuming that each man can perform work equiv-
alent to 57.75 foot-pounds per second (8 kilogram-
meters), and allowing for an efficiency of 35 per cent
in the hoisting mechanism, the time required to lift
the cylinder the given distance is determined as: fol-
lows, remembering that twelve men are engaged all
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told: 158,400 X 16.4 = (57.75 X 12 X 0.35) = 10,710
(seconds), or 3 hours. To lift the cylinder above
ordinary freshets, only about half this time is con-
sumed.

The larger dam was begun in May, 1903, and was put
in service in December. Its rollway length is 114.8
feet, but ite sctual length is 121.3 feet, 3.28 feet of each
end extending into the masonry of the abutment. The
steel is 1.1 inches thick, built in sections 9.84 feet long
with a single longitudinal joint. The transverse joints
are butt joints, each section being reinforced in the
middle by a brace contributing to its rigidity. This
cylinder is watertight except in two chambers in the
upper part at each extremity. When the downstream
water level does not rise more than 3 feet or so above
the bottom of the dam the weight of the cylinder is
sufficient to counterbalance the pressure; but when
the water level rises above this limit, the water enters
the two chambers, giving the cylinder added stability.
The racks in the case of this dam are inclined at an
angle of 45 degrees only along the upper part. Toward
the bottom, the pitch is increased, attaining 4 to 1.
This increase in pitch is made on a radius of 10.46
feet. The steepness of the bottom part of these racks
gives the dam better bearing rgainst water pressure
tending to raise it. The weight of the cylinder fs
193,600 pounds.

The operating apparatus includes two steel cables
of 1.8 inches diameter, each formed of six stranis.

CYLINDRICAL DAM ACROSS THE RIVER MAIN, SCHWEINFURT, GERMANY.

The two cables are rolled on drums, and to raise the
cylinder above high water, that is to say, 13.12 feet,
an electric motor of 18 horse-power is employed, and
the operation takes less than a quarter of an hour.
The mechanism is also provided with four cranks, by
means of which the dam can be lifted by hand. The
cranks dr've a worm gearing through chains, and this,
in turn, meshes with a train of gears and a chain to
the hoisting drums.

A special commission selected By the French naval
authorities, after prolonged investigations and experi-
ments with the turret guns of the battleship “Henri
IV.,” has condemned the existing arrangement oi the
turrets, owing to the fact that the firing of these par-
ticular guns constitutes a serious menace during dis-
charge to the crew attending to the guns in the lower
turret beneath them. In one experiment four sheep
were tied to the lower turret in the nlaces that would
be occupied by gunners in action. Ten rounds were
then fired from the upper turret guns, and when the
animals were subsequently examined, three were found
dead as the result of the concussion, while the fourth
had broken loose and sought refuge in the captain’s
cabin. Even allowing for the fact that men are able
to resist shock to .a far greater degree than sheep,
such a result proved that the upper turret guns would
exercise a dangerous, if not entirely fatal effect, upon
the gunners in the turret immediately below.
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British Ship ‘“Discovery? Back After Two Years
. in the lce.

The steamer “Discovery,” which conveyed a British
exploring expedition to the Antarctic Ocean, sailing
from London in July, 1901, arrived at Lyttleton on

April 1 after having been in the ice for two years.

The “Discovery” was accompanied by the relief
ships “Morning” and “Terra Nova.” The relievers
found the ‘“Discovery” on February 14. The crew is
well.

Among the results of the expedition is the discovery
of a new route to the westward. Parties from the ves-
sel climbed to the summit of Victoria Land, which
they describe as a vast plain 9,000 feet above the sea.
level. Their observations show that the great ice
barrier is stationary. The: expedition obtained much
new scientific knowledge.

The Daily Mail’s correspondent at Christchurch, New
Zealand, says that in an interview Capt. Scott, the
commander of the “Discovery,” gave an interesting
narrative of the experiences of the expedition, but dis- -
closed nothing of a remarkable nature. In instancing
the severity of the Antarctic weather he said that rec-
ords of 100 degrees of frost were obtained in May,
1902.

Detailed information was o tained of the exact point
of the junction of the barrier ice and the land. A
depot was established there, and members of the ex-
pedition who visited it twelve months later found that
it had moved a
quarter of a mile
to the northward.

Capt. Scott de-
scribed the gla-
cier valley in

South Victoria
Land as present-
ing magnificent
scenery. Some
plant remains
were discovered.

T he relieving
parties arrived at
the edge of the
ice on January 1,
but although the
ice began to
weaken soon
after, it was not
until February
14, with the help
of dynamite, that
the *“Discovery”
reached open
water and joined
them. While
subsequently tra-
versing the coast
line it was ascer-
tained that Bal-
leny Islands and
R ussell Islands
were identical.

The islands re-
ported to be in
the meridian of
about 156 proved
to be non-existent.
A shortage of
coal compelled
the expedition to
return earlizr
than was intend-
ed. The “Discovery” reached Auckland Island on
March 15 with only ten tons of coal in her bunkers.

Capt. Scott describes the results of the expedition
as eminently satisfactory. Everybody is in perfect
health.

O

The Recent Earthquake at Lima.*

The earthquake occurred on the 4th of March, at
5.20 A. M. If it had lasted a few seconds more it
would have completely ruined the city. It was a ter-
rible earthquake, lasting fifty seconds, and it produced
a general panic. Three or four lives were lost, and a
great many wounded, and it is estimated that in Lima‘
the loss amounted to one million soles (about
$500,000).

Aged persons cannot recollect having felt a similar
commotion, and it is a wonder it has not caused a
great deal of damage. It was felt with greater in-
tensity at Chorrillos, in which the walls of summer
residences have bzen rent almost generally, and some
have become uninhabitable. In Callao, too, a great
number.of housesr and public buildings are in bad con-
dition.

In Lima the churches suffered considerably, and
many private houses were rent, the corners being split
apart. Public edifices did not suffer. The citizens of
Lima are anticipating a worse shock for September.

* Translartion of a privace letter from Lima, Peru, ":ader date of March
14, 1904, to Mrs. A, F. Bandelier,
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THE BEEDLE AIRSHIP,

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

The accompanying illustrations show the frame, pro-
pellers, and motor of an English airship having one
particularly novel feature. The frame of the ship, as
is well shown in the photograph, is built of steel
bicycle tubing. The three main tubes extend the
whole length, and are brought to a point at each end.
The frame is arranged so as to form a triangle, within
which is placed the motor and the aeronaut’s basket.
The total length of the framework is 50 feet. The
three longitudinal tubes are connected at intervals of
about 4 feet by horizontal cross tubes between the
bottom members of the frame, and by inclined t bes
between the two bottom members and the top tube. The
whole frame is
also stiffened
and braced by
steel wire.

The motor is
contained in
a central
frame, the
weight of
which com-
plete, with the
motor mount-
ed, is 417
pounds. The
weight of the
entire frame of

the airship is
about 860
pounds.

The motor is
a standard
four - cylinder,
12 to 15 horse-
power, Blake
gasoline en-
gine. To keep
down the
weight, alu-
minium has
been utilized
as much as
possible in its
c o n s truction.
The arrange-
ment of the
motor, with its
flywheel and
¢ isconnecting
ciutch at one
ead, and with
its other dis-
connecting

lutch at the
cuted - a Cone Clutch.

other end, is
well shown in
our illustra-

tions. Four in-
let pipes lead
from the car-
bureter to the
inlet valves of
four cylinders.

The cylinders
are cast in
pairs, with a

common water
jacket for each
pair.
The great
feature of the
Beedle airship
_is the steering
propeller,
which 1is
mounted at
the front end
of the frams=-
work. The pro-
peller is car-
ried on a cross
shaft at the
front end of a trussed U-shaped frame. This frame can
be revolved on a sort of vertical turntable or fifth
wheel, and it is readily turned by means of a crank.
The shaft carrying the propeller is' driven through
bevel gears by a driving shaft running along one side
of this frame, and which is in turn driven by a spur
gear and pinion from a central shaft turned by the
motor. When it is desired to direct the airship up-
ward, the propeller-carrying frame is placed in a ver-
tical position (as shown in the lower photograph),
thus placing the propeller in a horizontal position and
causing it to employ its thrust in aiding the airship to
rise. As soon as the desired height has been attained,
the propeller is turned to a vertical position, and it
then can be used to steer either to the right or left,
according to the direction in which its thrust is aimed.

The 15-H P. Motor of the Airship, Showing Flywheel and Internal
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Should it be necessary to use the propeller for bring-
ing the airship to earth, if it is placed in the hori-
zontal position with its thrust directed upward, it
will tend to lower the airship. The diameter of the
steering propeller is 8 feet, while that of the propeller
proper at the rear of the airship is 12 feet. The latter
propeller is driven continuously, while the steering
propeller is used only intermittently, as needed. The
long, longitudinal driving shafts, running fore and aft
from the motor, are arranged to run in special self-
aligning ball bearings, and there is a considerable
speed reduction from these two driving shafts to the
propeller shafts, as’ can be seen in the illustration.
The airship is controlled by four levers, placed within
easy reach of the aeronaut. Two of these levers

Three Views of the Steering Propeller.

The inventor is the right-hand figure.

operate the clutches, and the other two regulate the
throttle and ignition of the motor. A compass is also
placed. above the steering wheel.

The balloon, which is cigar-shaped, is 93 feep in
length and has a capacity of 26,000 cubic feet of gas.
No ballonette is used within the balloon proper, and
the latter has only sufficient buoyancy to just lift the
frame, machinery, and aeronaut, as Mr. Beedle depends
upon his propeller steering device to raise or lower the
ship. This device makes it unnecessary to liberate gas
in order to descend. The Beedle airship is a possible
competitor at the St. Louis EXxposition contest.

Ninety thousand gallons of water will pour over the
three cascades at the World’s Fair every minute.
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(1) Vertreal position for steering; (2) Inclineddposition. (3) Horizontal position for movmg

up o

THE FRAME OF THE BEEDLE AIRSHIP, SHOWING ARRANGEMENT OF MOTOR, PROPELLERS, AND AERONAUT’S BASKET.
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The Second Annual Test of Commercial
Automobiles,

The annual test of commercial automobiles, con-
ducted by the Automobile Club of America, was held
last week in this city. Instead of a mere parade of the
contesting machines, with stops, interspersed some-
what as in actual use, the trucks and delivery wagons
were this year placed at the disposal of two express
companies and were thus engaged in making deliveries
and collections under actual conditions of service.

BEighteen machines were entered in the test, and all
but one started. Two dropped out after one day’s
work. One of these was a new gasoline delivery wagon
that had been completed only the day before and that
had received no proper testing. The other was a large
T-ton steam
truck, intended
to carry a load
of 5 tons. This
machine made
a trip to Yon-
kers the first
day, and did
not reach home
again till 1.55
P. M. the fol-
lowing d a y,
when it drop-
ped out on ac-
. count of the
‘boiler not

working well.
The only other
large truck
was the Fisher
gasoline - elec-
tric. This also
was intended
tocarry 5
tons. On the
fourth day of
the test it car-
ried 10,200
pounds of beer
to Yonkers and
returned with
4,200 pounds
of empty bar-
rels in exactly
9 hours. The
total distance
was 32 miles.
On the same
day a Pope--
Waverley elec-
tric light de-
livery = wagon
made 35%
miles on a
charge. A load
of 1,000 pounds
was carricd
and 100 stops
were made in
10 hours, 55
minutes. The
average d i s-
tance covered
by the gaso-
line  delivery
wagons w a s
about 35 miles,
and that made
by the electrics
about 28
There were
fi v e gasoline
wagons intend-
ed for a load of
2,000 to 2,500
pounds; o n e
gasoline truck
for a 4,000
pound load;
three electric
wagons capable
of carrying 2,000 pounds; one electric truck intended
for a load of 5,000 pounds; two light electric delivery
wagons of 1,600 and 1,100 pounds load respectively;
two light gasoline delivery wagons for loads of 500
pounds; one for 700, and one for 1,100. When thso
various data of the test have been compiled, they wil
doubtless show some interesting figures as to the im-
proved service given by the autos, and the cost of
operating the same.

o

The Japanese government is being pressed by the
industrial and commercial community of Japan as to
the necessity for extending the internal railways, but
the money originally set apart for the purpose not
being now available, the government proposes to in-
vite foreign capital for the necessary works.
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A PORTABLE OXYGEN-INHALING APPARATTUS.
BY EMILE GUARINL

The apparatus illustrated herewith is the invention
of Dr. Guillelminetti, and seems to us to be destined
to render very great services. In 1891 Dr. Guillel-
minetti, in the capacity of physician, accompanied the
expedition of the astronomer Janssen for the construc-
tion of an observatory at the summit of Mont Blanc.
He purposed to study the influence of atmospheric
depression upon himself and a score of guides
and carriers, during a stay of two weeks at an
altitude of 14,430 feet. During . the first few
days, all the members of the expedition were
'seriously attacked with mountain sickness, and Dr.
Jacottet, of Chamounix, died in a hut among the
glaciers, a victim of the altitude. Later on, Dr. Guil-
lelminetti observed the same symptoms in a free
balloon on the occasion of half a score of physiological
ascensions made in November, 1901. In the train of
these observations, he undertook some researches upon
the efficacy of the inhalation of oxygen in balloon and
mountain sickness. Such researches contributed
toward the invention of the oxygen inhaler, the con-
struction of which he intrusted to the Draegerwerk
establishment of Liibeck.
This apparatus permits of
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As for the masks, there is one for the mouth and
nose simultaneously, and one for the nose alone and
one for the mouth alone. They have the form of a
small pipette, very simple and very practical. The
mask for the face may be easily put on by means of an
elastic band passing around the patient’s head in such
a way as to leave the hands entirely free.

Dr. Guillelminetti has also devised a life-saving ap-
paratus, which is merely the oxygen-inhaling one prac-
tically fixed in a small portable box or in a bag that
may be attached to a bicycle. This is especially de-
signed to be used in cases of asphyxia, in which it is
of importance to administer oxygen at once, and in
which a few minutes may decide the life or death of
the patient. On the other hand, everything must be im-
mediately ready to operate. The oxygen cylinder con-
tains but 4.25 cubic feet, which suffices for an inhala-
tion of 40 minutes at the rate of 180 cubic inches per
minute. The mask is fastened on the face as has al-
ready been described, and this permits of proceeding at
once to artificial respiratory motions.

—t——O

A Wonderfﬁl Clipper.
The achievements of the five-masted steel bark

inhaling oxygen directly
from a compression tube
by means of a manometric /
expander. This latter is ‘
so regulated as to allow of
the passage of 180 cubic
inches of oxygen per min-
ute—a quantity that the
inventor deems fully suf-
ficient in all cases in
which recourse is had to
inhalations of this gas.
Formerly, when a phy-
sician prescribed inhala-
tions of oxygen, the phar-
macist transferred the
compressed gas from the
cylinder to rubber bags of
1,800 cubic inches ca-
pacity and costing from 40
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. The Uses of Natural Gas,

The most profitable customers that the natural gas
companies have are the householders. Natural gas is
eminently fitted for domestic uses, as every woman
who has cooked by its convenient flame has realized,
if she has ever had occasion to abandon it for a wood
or coal range. She does not wonder that the gods
were jealous of the hero who brought fire down from
heaven in a hollow reed and showed men how to warm
and light their homes and how to cook their food.
His was a god-like gift and meant to mankind the be-
ginning of civilization. It is from such primitive
uses of fire as Prometheus taught that the natural
gas companies of to-day derive nearly all their revenue.
They supplied natural gas to 509,695 domestic con-
sumers in 1902, and blessed not less than 4,500,000
people with it as an illuminant.

So says Mr. F. H. Oliphant in his report on the
Production of Natural Gas in 1902, which has just been
published by the United States Geological Survey as
part of its annual volume on Mineral Resources. He
says many other pertinent things in this report.
Natural gas, he states, is used on many other hearths
than the purely domestic. Iron mills, steel works,

glass works, and various
other establishments to
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to 60 cents each. The use
of oxygen in therapeutics
was for that reason too

Portable Apparatus Carried in a Bag.

the total number of 8,103
made use of its energies
in 1902. The number of
natural gas companies that
supplied the 509,695 home-
consumers and the 8,103 es-
tablishments in 1902 was
2,147, which represented a
gain of 602 companies over
the enrollment of 1901.

1 One of the most effect-
| ive uses to which natural
gas has been put is as
motive power for engines.
The natural-gas engine
came into favor about ten
years ago, when its use
was first employed in
pumping wells. After-
ward, in forms of magni-
tude ranging from 5 to
500 horse-power, it was

expensive, although a 35-
cubic-foot cylinder of the
gas stood ' the manufac-
turer in but a dollar or a

dollar and a half. On the
other hand, rubber gives
oxygen a  disagreeable

odor, and, through the fric-
tion of the internal walls
of the bag, there forms a
dust that may be inhaled
by the patient and pass
into the respiratory tracts.
In order to obviate such
inconveniences, the experi-
ment was tried of placing
an expander directly upon
the oxygen cylinder, but
this did not permit of as-
certaining the quantity of
gas that escaped per min-
ute, that is to say, how
long a cylinder of oxygen
would last—a very im-
portant matter in practice,
particularly to the aero-
naut, to whom it is of im-
portance to know during
his ascensions how many
hours the supply of oxygen taken along will hold out.
Dr. Guillelminetti’s apparatus presents another ad-
vantage. Formerly the current of oxygen was always
continuous, either when the gas was inhaled from
rubber bags or by means of an expander fixed to the
cylinder. Hence it necessarily followed that the oxy-
gen that flowed during the exhalation escapes as a
pure loss. In order to remedy such an inconvenience,
Dr. Guillelminetti has interposed in his apparatus 2
Draeger reservoir consisting of a bag of thin gold-
beater’s skin, into which the gas flows during the
patient’s expiration.

The mask of the apparatus is of metal, and is con-
sequently easily sterilized. Its proper operation is as-
sured by an expiration vaive of very light glass. It is,
in addition, provided with an air inlet consisting of
a small free aperture, in order that the oxygen shall
not be inhaled in a perfectly pure state.

In order to make use of the apparatus, it is neces-
sary, as soon as the expander is secured to the oxygen
cylinder, to open the cock that controls the latter.
There is then nothing more to be done, as long as the
gage shows that gas remains in the cylinder, but to
move the lever that controls the flow of oxygen.

-

Portable Apparatus Carried in a Box.

extensively introduced into
manufacturing plants,
where it has successfully

demonstrated its economy
and reliability. It has in
many cases replaced the
steam engine and boiler.
Owing to the large num-
ber of points that are
often widely separated and
are difficult to supply with
other fuel, it is particular-
ly applicable to the pump-
ing of oil wells and to
driving pipe-line pumps.
In® connection with a
mantle of alkaline earth,
natural gas has produced
the cheapest and best il-
luminant known. All nat-
ural gas has not, however,
the same illuminating
value. In some districts
it carries a small percent-
age of the heavier hydro-
carbons, which add much

“Preussen,” 5,081 tons, built in 1902 for the Laeisz
shipping agency of Hamburg, the largest square-rigged
bark in the world, have excited much interest of late.
The most remarkable performance of the “Preussen”
thus far has been the completion of the voyage from
the Channel to Iquique, Chile, a distance of 12,000
miles, in 57 days—about the time made by the steam
freighters engaged in the South American trade. On
this voyage the vessel took her departure from Oues-
sant March 5, 1903, and crossed the line March 18,
thirteen days out, establishing a record never before
equaled by a sailing ship. The parallel of 50 deg. S.
in the Atlantic was attained April 10, and in the Pa-
cific April 21, eleven days being thus spent in weather-
ing that most tempestuous of regions, Cape Horn.
From noon of April 23 to noon of April 24 the vessel
laid down 368 miles to her credit, this being the best
day’s run throughout the voyage. The anchor was
dropped in the harbor of Iquique May 1, which made
fifty-seven days from point of departure to destination.

@

It is expected that the Agra-Delhi chord line of the
Tndian Midland Railway will be opened toward the end
of 1904.
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. Portable Apparatus Carried by a Bicycle.
A PORTABLE OXYGEN-INHALING APPARATUS.

to its illuminating prop-
erties.

Only one article is man-
ufactured from natural
gas. That is lampblack, for which a considerable
quantity of the annual production of natural gas is
employed.

_— o re—

M. U. Schoop, in a recent number of the Elektro-
technische Zeitschrift, records the results of a com-
parative study of the familiar lead accumulator and
Edison’s alkali accumulator. The parallel between the
lead and alkali accumulators, though not complete,
goes to show that nickel sheets or steel sheets plated
with nickel in alkali solution, when exposed to the
effect of currents, will not be altered in the least,
even after weeks, corrosive effects being, as is not
the case with the lead peroxide plate, never observed.
The author, however, thinks it possible that the active
masses present in perforated pockets in the form of
compressed powders devoid, it appears, of the adhesive
properties of lead salts, would drop from their sup-
ports in course of time. As regards the life of lead
accumulators, even in the best of accumulators the
positive lead support is gradually destroyed by oxida-
tion, the negative mass diminishing progressively in
capacity; the need of durability is, therefore, absolute-
ly in disaccord with the demand for a small weizght.
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A PECULIAR BLAZE IN THE NEW YORK SUBWAY.

The blaze in the subway at Fulton Street last week
offers a typical example of one of the many freakish
fires which the New York fire department is every
now and then called upon to handle, and incidentally
shows the wonderful recuperative powers of the tele-
phone and telegraph companies of New York city.
The subway at the point where the fire occur-
red is being excavated by what is known as the
“covered excavation” process, that is, the street
paving is replaced by heavy pianks which are
supported on columns, and excavation is car-
ried on underneath this planking. The iron
pipes which cover the telephone and telegraph
wires are carried along the top of this tunnel
ceiling. The wires, it will be understood, are
wrapped into cables and covered with a soft
lead sheathing. A brick and concrete manhole
which was formerly located at Fulton Street
had to be torn away to permit building of the
subway, and the cables which at this point were
not protected by iron pipes, were supported on
a wooden platform hung from the beams of the
ceiiing, and were for some mysterious reason
wrapped with burlap. The fire was caused by
some telephone repair men who, while driving
out the moisture from some of the wires by
pouring heated paraffin over them, incidentally
set fire to the paraffin. A dense smoke was
emitted by the fire which drove the men out of
the subway. The blaze quickly communicated
to the burlap covering, and developed sufficient
heat to melt the lead sheathing of the cables
and attack the insulation of the wires within.
The fire was quickly extinguished by the fire-
men who arrived promptly on the scene; but
the havoc wrought in the mean time was tre-
mendous. The accompanying photograph of
the scene shows what a hopeless tangle the telegraph
and telephone companies had to unravel. Over 5,000
telephone wires, 1,400 telegraph wires, a large number
of private wires, and some of the fire-alarm wires were
broken, bent, twisted, snarled, and fused together in
a seemingly inextricable mass. Thousands of circuits
were broken or short-circuited. The New York Tele-
phone Company suffered the worst damage. At the
Cortlandt Street exchange, every signal on the switch-
board flashed forth at once, creating the wildest con-
fusion. The station was obliged to
suspend business, thus seriously in-
conveniencing a large part of the
lower New York business and finan-
cial district.

Repairs were begun immediately
and thi“rty-four hours after the fire
the tangle had been all cleared and
the circuits restored to their normal
condition—a most wonderful achieve-
ment when the difficulties of the situ-
ation are considered. The iron tub-
ing had to be cut away at each side
of the damaged section in order to
expose uninjured lengths of the cable
on which the repairmen could oper-
ate. Each wire of the cable had to
be sorted out and its number ascer-
tained from the central exchange be-
fore the wires could be spliced to-
gether. This was done in the follow-
ing manner: A wire of a certain
number was grounded at the central.
At the break a telegraph relay and
battery were provided. One of the
relay terminals was grounded and by
connecting different wires to the
other terminal one was finally reach-
ed which completed the circuit
through the relay, as indicated by a
“click” of the sounder. That wire
was then secured in an index board
in a slot labeled with the number of
the wire, as telephoned from the
central station. This operation was
greatly expedited by connecting a
large number of wires at a time with
the relay and then, if a click was
heard indicating that the sought-for
wire was to be found in that bunch
of wires, they would be separated
into two groups. The group that
next produced a click would then be
further divided, until it was narrow-
ed down to the desired wire. Ow-
ing to the large number of cables
which had thus to be operated on,
and the limited amount of space available for the re-
pairmen, it was decided to splice together the wires
of certain of the cables without attempting to sort
them out and then breaking the cables in the vaults at
the central to sort out and connect the proper wires
with each other. This, of course, necessitated more
splicing of wires, but it resulted in a considerable

POSITION OF THE TELEPHONE CABLES BEFORE THE FIRE
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saving of time, owing to the fact that the cables could
all be operated upon simultaneously. It is estimated
that 25,000 splicings were made. The repairs were
necessarily temporary, because in their haste to bring
the system back to its normal state the telephone com-
pany made connections without running the cables
through the iron tubing. It will now be necessary to
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connect the temporary wires with permanent wires
run through iron tubes, which, however, can be done
quite easily without in any way interfering with the
operation of the telephone system.

.

Homogenized Milk.
BY E. W. ALLEN.
To the many methods of purifying, modifying, and
preserving -milk must now be added a process for
homogenizing it so that it will keép almost indefinite-

DISASTROUS RESULTS OF A SMALL BLAZE IN THE SUBWAY,
(

ly without change in its physical condition. The tend-
ency of the fat globules to separate from a condition
of suspension or emulsion, as they occur in freshly
drawn milk, and to collect at the surface in a layer
of cream, causes milk to lose its homogeneity very
quickly; and while this creaming tendency is highly
advantageous n butter making,l it is objectionable for
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many purposes. to which milk is put. The fat globules
in 'milk vary greatly in size. Not only are those
of some breeds and individuals of a large average
size, but in the same sample of milk there are always
a considerable number of very minute globules and
others that by comparison are quite large. The larger
globules rise to the surface more rapidly, and have a
greater tendency to coalesce. The very sma’l-
est globules never rise, but remain in a state
of suspension.

This inactivity of the smaller globules has
suggested a mechanical means of rendering
milk non-creaming and thus preserving its
homogeneity. Such al process has been per-
fected and patented by Gaulin of Paris, and is
coming into use in Europe. It is designed to
reduce all the fat globules,to a very minute
size, by means of pressure and concussion.}
Milk heated to about 185 deg. F. is placed in
a closed drum, and under a pressure of 250
atmospheres is forced through a series of very
fine openings, the jets as they issue coming in
contact with a porcelain plate which is held
in place by a stiff spring. The effect is similar
to that produced when mercury is poured on
the floor. The fat globules are broken up by
the concussion into very minute particles,
which do not tend to coalesce or rise to the
surface. Under the microscope the globules
appear as almost immeasurably fine granules,
distributed uniformly through the milk, and
are evidently more intimately associated with
the casein. While the globules in ordinary
milk range, on an average, from 0.0016 to 0.01
millimeter in diameter, those of the treated
milk average only about 0.0008 millimeter in
size. | Samples of the treated milk have been
kept for six months without change in the char-

acter or uniform distribution of the fat globules. Fur-
thermore, treatment of the milk in a powerful centri-
fugal machine which creamed ordinary milk complete-
ly, had practically no effect cn the “fixed” milk,
showing how thorough had been the change in the
mechanical condition of the fat.l

An investigation was recently reported in the Brit-
ish Medical Journal of the process as carried out by a
dairy company in London. In this case the “fixing”
was combined with pasteurization, and the milk was
aerated with a mixture of oxygen
and carbonic acid under pressure as
it was bottled. The only apparent
change in the milk was in the fat
globules, the other constituents, in-
cluding the proteids, being found to
be unchanged, and there was no de-
crease in digestibility as shown by
experiments in artificial digestion.
The treated milk kept perfectly sweet
for over six weeks, and remained
sweet for several days after opening.
It showed no tendency to cream, but
was perfectly homogeneous when the
bottles were opened.

The process is thought to be espe-
cially applicable in putting up milk to
be kept a long time, or partly con-
densed milk to which no sugar has
been added. The cream which rises
in a buttery mass in the neck of bot-
tles of pasteurized milk is difficult to
diffuse uniformly through the milk
when it is used, and this has been
an objection to ordinary pasteurized
milk, especially for children’s feed-
ing.

The apparatus in most common use
treats about 2,000 pounds of milk an
hour, and requires 7 horse-power for
its operation. It is said to be easily
cleaned, and the parts coming in con-
tact with the milk are mostly of
bronze. To prevent clogging the ma-
chine, the milk is filtered before en-
tering the drum, which takes out all
the fine particles of dirt.

Crypt Under St. Mark’s,

Signor Manfredi, an architect at-
tached to St. Mark’s of Venice, while
engaged in reproducing the floor of
the basilica, found the remains cf
ancient -constructions, among thcm
parts of a crypt and a tomb, with a
Byzantine cross of the seventh cent-
ury. The discovery is considered of
much histori¢ importance, and is being widely dis-
cussed by archeologists.—New York Tribune.

A complete mint, in operation, is one of the features
shown by the United States government at the World’s
Fair. At the close of the Exposition the plant will
be sent to Denver, Colo., fgr permanent ucse.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices,

ELECTRIC-LIGHT-CIRCUIT PROTECTOR.
—S8. KarLBAcH, Wildwood, N. J. The inven-
tion relates to means for preventing interrup-
tion in the current fed to electric lamps caused
by the disorder of one of the lamps. It fre-
quently happens where electric lamps, and
more particularly arc-lamps, are operated to-
gether in series that if the circuit of one lamp
De left open, it will have the effect of stopping
action of other lamps. It has been found
that most of the annoyance caused by street
clectric lamps is due to electric-light leads.
Much trouble of this kind is obviated by this
device.

Of Interest to Farmers,
WINDROWER.—H. M., L. A. and J. A.
MurLLeR, White Lake, S. D. In this case the
object is to provide a windrower or bunching
attachment for mowing-machines, arranged to
gather hay, millet, short wheat, and the like
as fast as mowed by the machine, and to
enable the operator to easily and quickly dump
the gathered material in windrows without
scattering or losing any of the material be-
tween adjacent windrows.
FENCE-TOST.—C.
Harpster, Ohio. The construction

H. Lewis and C. Bookxk,
of this

post comprises a main upright with a brace'

extending downward therefrom. An arched
bar is connected to the upright and brace, and
the lower ends of the bar members are sunk in
anchoring-disks. The upright and brace each
has an outwardly opening slot at its lower end,
the arched bar having its upper portion secured
in the slots. It will be impossible to draw the
post out or to move it out of its vertical line.

GRAIN-DRILL.—R. D. BrowNING, Orange,
Va. The object in this instance is to provide
means for regulating the depth that the disks
of disk-drills shall run in the ground, and is
specitilly adapted to hilly or rolling land. The
disks are divided into sets, preferably a set
on each side of the center of the drill and
bave means for regulating each set indepen-
dently of the other and for locking the sets
in any adjustment with reference to each
other.

Of General Interest.

SIRING BED-BOTTOM.—S. H. ANDERSON,
Vandergrift, I’a. In this case the invention
relates to spring bed-bottoms, the more par-
ticular object of the inventor being to produce
a pneat form of such a device made so as to
fold.
convenience in folding. When the bed-bottom
is to be folded, certain means enable the bot-
tom to be doubled upon itself, and leaving the
base ends of the springs extending outward
T'he wires that engage the springs are woven
{ogeTher into a fabric having large square
meshes, the length of each mesh extending
from center to center of each spring.

SAFETY-LOCK FOR GAS FIXTURES.—
E. II. SHUTE, Chicago, 111. The object of the
invention is to provide a locking device for
the valve or cock of a gas-fixture which will

autowmatically lock the plug or key of the cock '

in closed condition when the key has been
turned to shut off the flow of gas from the
gas-burner that is a part of the fixture.

REFRIGERATOR.—J. M. DoPPEL, New York,
N. Y. 'This refrigerator is so constructed that
while it is packed with a non-heat-conducting
material a perfect circulation of air will be
ob{ained around both sides of the packed sec-
tion, to which end air-ventilating spaces or
chambers are located between the packed sec-
tion and the inner box or receiving section and
the said packed section and the outer box or
casing section, which air spaces have con-
" nection with the outside atmosphere. The
invention relates to the construction of re-
frigerators in which receptacles containing ice-
cream are to be stored or from which the
cream is served.

FOLDING BOX.—M. HirscH, New York, N.
Y. In this patent, the invention refers to im-
provements in foldable boxes; and one of
the objects in view is the provision of a one-
piece blank adapted to be cut or stamped from
suitable paper-stock without waste of ma-
terials, the blank being bendable into the
shape of a complete box without pasting or
¢luing any of its parts. =

CUSHION FOR DOUCHE-PANS.—HARRIET
Ii. FELTHOUSEN, Jersey City, N. J. One object
in view in this case is to provide a padded
cushion which promotes the comfort of a sick
person during the service of the pan by af-
fording a soft pad whereon the body may
rest without coming in contact with the hard
material or sharp edges of the pan, thus dis-
pensing with towels and other padding. The
pan parts may be cleansed and dried rapidly.

SUSPENSORY BANDAGE.—E. R. DRAKE,
De ‘Land, Fla. Mr. Drake’s invention is an
improvement in that class of bandages in
which an elastic leg-band is employed, the
leg-band being connected with the scrotal bag
and also with the body band. Means are
provided by which the band may be turned if
worn and frayed by friction with the ring on
the edge of the scrotal-bag, and to render the
leg band elastic when the strain is greatest
and change of strain almost constant.

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

The bottom is made in two halves for |
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Business and Personal {Uants.

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

MUNN & CoO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 5381.—For parties engaged in manu
facturing small wooden novelties. to order, also for
firms who stamp small articles out of sheet brass.

AUToS.—Duryea Power Co., Reading, Pa.

Inguiry No. 5382.—For manufacturers of hydrau-
lic rams.

“U. 8.” Metal Polish. Indianapolis.

Inquiry No. 5383.—For manufacturers of old-
style cut-offs for slide valve engine on steamboat.

For bridge erecting engines. J. S. Mundy, Newark, N.J.

Inquiry No. 5384.—For makers of street railroad
cara propelled with gasoline.

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

Inquiry No. 533835.—For makers of aluminium
castings and goods.

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

Tnquirv No. 5386.—For manufacturers of com-
pressed paper goods.

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

Inquiry No. 53387 .—For manufacturers of spring
fan motors.

WANTED.—Manufacturer to make a patent hollow-
tooth hair-drying comb of aluminium or other light
metal. A.F. Mott, 65 Clarkson St., Flatbush, L. I.

Inquiry No. 5388.—For makers of small armature
punchings, slotted type, for dynamos and motors.

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

Inquiry No. 5389.—Formakers of elastic webbing
such as used in suspenders,

Fine machine work of all kinds. Electrical instru-
ments a specialty, Models built to order. Page Ma-
chine Co., 812 Greenwich Street, New York.

Inquiry No. 5390.—For dealers in rubber stamp-
making outfits.

Inquiry No. 5391.—For parties who can furnish
odds and ends in brass, sheet, strip and wire.

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

Inquiry No. 5392.—For manufacturers of rubber
suction hooks used to hang cards, jewelry, etc. on show
cases, panes of glass, etc.

The celebrated * Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Mae-
chine Company. Foot of East13Sth Street, New York.

Inquiry No. 5393.—For manufacturers of a ma-
I chine that will clean cotton of sticks und straws.

Samples free.

'

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

Highest references.

Tnquiry No. 5394.—For parties to manufacture
clocks uf special coustruction.

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

Tnquiry No.- 5395.—For manufacturers of pails,
tubs and kegs whiclhi will hold a penetrating grease.

Wanted by a manufacturer owning his own plant
with both wood and metul-working machinery, as a
side line. some article or novelty that will have a ready
sale during fall and winter months, located near Bos-
ton, Mass. Novelty, Box 773, New York.

Inguiry No. 5396.—For afirm who manufactures
snap buttons and other novelties.

“The Household Sewing Machine Co.. Providence,
R. I., is prepared to take on contracts for the manufac-
ture of high grade mechunical apparatus, requiring
accurate workmanship, in either machine shop, cabinet
work, or foundry hnes. Expert mechanics, designers
and tool makers. Facilities unexcelled. Estimates
furnished on application.’

Tnquiry No. 5397.—For manufacturers of cal
j cium carbide.

in small pieces without cutting them.

Inquiry No. 5399.—For manufacturers of cheap
toys and games.

Inquiry No. 5400.—For makers of castings for
gasoline engines ¥4 to 1 h. p., suitable for amateurs’
use.

Inguiry No. 5401.—For a heavy spring motor
with governor to run a light machine.

Inquiry No. 5402.—For makers of machinery to
make stove pipe.

Inquiry No. 5403.—For machines for preparing
cotton for surgical dressing.

Inquiry No. 53404.—For machines for making
pens and peu holders.

Inquiry No. 5405.—For information regarding
| cost. etc., of small ice-making machinery, capacity of
plant 500 pounds in 5 hours’ run.

Tnquiry No. 5406.—For parties engaged in the
manufacture and installation of electric light plants.

Tnquiry No. 5407.—For quotations on water
motors.

Inquiry No. 5408.—For makers of steel tanks to
hold 25 cubic feet to stand 600 pounds’ test and high
pressure pumps to pump 300 pownds.

Tnquiry No. 5409.—For manufacturers of ele-
ators.

Tnquiry Ne. 5410.—Wanted, smooth, bright tin
plate for plating purposes. in lots of one to twenty
cases at thetime direct from an independent mill.

Inaviry No. 5411.—For machinery for separating
the outer hulls from the bean ot the castor oil plant.

Ingniry No. 5412.—For manufacturers of smoke
consumers.

Tnquiry No. 5413.—For manufactnrers of buck-
ram wire used 1n manufacturing hat frames.

Tnquiry Ne. 5414.—For makers of gasoline or hot
air engines of about 4 h. p.

Tnquiry No. 5415.—For makers of small steam
engine cylinders of the slide valve type of about 13§
inches stroke and 34-inch bore, either metal or brass.

Inquiry No. 5416.—For a machinefor printing on
lead pencils.

| Inquiry No. 541'7.—For aTaylor calculating ma-
chine,

Inquiry No. 5398.—For a machine to pick sponges !
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Notes
and Quer:?

HINTS TO CORRESPONDENTS.

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

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

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

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

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

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

Books.referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

es.

(9364) C. M. M. asks: 1. Will an!

explosion of gasoline in a’cylinder 2.4 inches !
long by 3 inches bore, standing vertically, lifti
or throw a piston weighted to 250 pounds 6!
feet high? A. The total explosive force in a |
cylinder as stated depends upon the volume of
explosive mixture contained in the cylinder
beneath the piston and its compression, as
well also upon the proportion of the gaspline
vapor and air mixture. The instantaneous ex-
plosive effect of a good non-compressed gaso-
line gas is about 100 pounds per square inch,
while the weight of the piston stated is but
35 pounds per square inch, leaving about 65
pounds per square inch, or a total accelerating
force of 455 pounds, which, with a volume of
3 or 4 inches in depth in the cylinder, should
project the piston vertically from 6 to 10
feet, according to frictional resistance. 2.
What size or dimension of cylinder would be
necessary to do this? A. The ecnergy effect
will be in proportion to the size of the cy-
linder and the weight of the piston. 3. How
many such lifts could be obtained with a
quart of gasoline? A. A quart of gasoline
should give several hundred impulses as given
above. 4. Could the power of a gasoline ex-
plosion be thus utilized in a long cylinder,
say proportioned as the barrel of a gun? A,
We advise that successive impulses in a long
cylinder, as in a gun, will not be practicable:

(9365) F. S. writes: It seems to be
the common impression in this vicinity, and
among people that ought to be informed in the
matter, that the older an incandescent elec-
tric light becomes, or rather the longer it
is used, the more current will it consume,
the voltage remaining the same. I do not
believe that this is the case, because the few
experiments I have made to determine this
increase, though crude, gave contrary result.
I understand, of course, that the energy con-
sumed per candle power given oUt increases,
due no doubt, to blackening of the globe. This
very blackening suggests to me a possible
decrease in the sectional area of the filament
and consequently increase in resistance and
decrease in current passed. A few words of
explanation in respect to the above will be
much appreciated. A. An incandescent lamp
runs down with age, that is, its candle power
decreases for same current and current in-
creases for same candle power. The causes
are: (1) The wearing away of the filament
either by evaporation or by the projection of
particles upon the glass, thus blackening the
bulb; (2) the blackening of the bulb reduces
its transparency, thus preventing some of the
light actually produced from being utilized;
(3) the capacity of the filament to radiate
heat is increased so that more current is re-
quired to maintain its temperature and lumin-
osity. It is true that such a lamp will con-
sume more current for full candle power if it
can get it, but it is also true that it cannot
get more, but will take less current, and
gives less light as it grows old, since its fila-
ment rises in resistance with diminution of
size, and more resistance means leSs and not
more current flowing. If higher voltage 1Is
put on the line, the lamp can then take more
current. Decrease in light-giving power means
also an increase in energy consumed per candle
actually realized. Candle power, efficiency and
life of lamps are fully discussed in Crocker’s
“Electric Lighting,” Vol. IL., which we can
furnish for $3.

(9366) C. W. Stuart & Co. ask: Will
you please tell us what two metals would
best be used in combination to make a ther-
mostat? That is, we want the metal that
expands the most with heat and one that
contracts (if there is such a one). A. Of the
metals adapted for use in a thermostat, zinc
has the largest expansion and platinum has
the smallest. 1If platinum is prohibited by
its high price, steel, soft annealed, is the
next best. There is no metal which con-
tracts with heating, so far as we know.

(9367) R. S. asks: Is there any air
in an electric light globe, and how much, if
any? Why du they not make it a perfect
vacuum? Is black a color? A. There is al-
ways some air or other gas in an incandescent
lamp globe. It is not a constant quantity, of
course, and is so little that it has no oxi-
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dizing action on the filament. A perfect vac-
uum is not made because a perfect vacuum is
not a possibility. There has never been one
made by a pump. We cannot decide the puz-
zle whether black is a color or not. Artists
do not recognize black and white as colors.
Scientists to a certain extent call black a col-
or, in the sense that black produces a differ-
ent sensation from absence of anything to look
at. You will find the question argued in
books on physiological optics, and on psychol-
ogy.

(9368) H. F. G. says: A gas company
sells natural gas for purposes of heat at 30
cents per thousand cubic feet at a pressure
of 4 ounces. If for various causes the same
is furnished at a pressure of 1 ounce instead
of 4 ounces, what is the gain or loss in heat
units to the consumer? How much is the low-
pressure gas worth per thousand cubic feet
comparing it with the high-pressure gas at the
price named? A. At the pressure of 4 ounces
per square inch the volume is as 98.4 to 100
free gas and at one ounce is 99.6 to 100 free
gas. The difference is 1.2 cubic feet per 100
or 12 cubic feet per 1,000. If the gas is equal
to 800 heat units per cubic foot, your loss
will be 9,600 heat units per 1,000 cubic feet
consumed. Its value at the low pressure, com-
paratively, should be 29.64 cents per thou-
sand cubic feet.

INDEX OF INVENTIONS

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

April 5, 1904,
AND EACH BEARING THAT DATE

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

Acetylene generating apparatus, J.

Matthews ........ciiiieieiinneneennnns 756,671
Adding machine, C. H. Platt.... 756,280
Adding machine, W. P. Quentell ... 8,706
Advertising novelty, W. H. Bender. 756,206
Air brake, D. Dunn 756,604
Air brake mechanism, J. R. Schra 756,533
Air cooler and filter, J. Jester....... 756,643
Air motor or windmill, A. M. Crunica 756,216
Ammunition hoist, S. W. A oble........ 756,272
Anchor, C. B. Irons...............

Anchor, land, C. W. Justus..........

Animal cleaning machine, W. Woertink
Annunciator, K. H. Elwell............
Annunciator, electrical, A. Carliss . 156,777
Apartment house, W. C. James... 756,371
Automatic gate, T. I. Duffy .. 756,781
Automobile, L. B. Gaylor ...........c.... 756,619
Automobile runner attachment,

dersSOn v.veeiitiiien ettt 756,556
Automobile steering gear, W. L. . 756,670
Awning, W. AStrUD .......c.ovveeenernnnns 756,454
Axle coupling, front, Thomas

SOOIl tevecenenneeonensnensonenannnsannns 756,430
Axle, self-lubricating, P. Meyer ........... 756,675
Bag holder, R. V. Parr ...... 756,693

Bait, artificial,
Ball forming machine, A. C. Camp .
Balloting machine, W. M. Dougherty...
Barrel holder, M. Derrig .
Basin, lavatory, J. F.

H. S. Reynolds..

L. 756,239

Basin, lavatory, Maddock & Kelly 756,257
Basins, baths, etc., waste mechanism for

wash, WIS tiiiiiiiii i 756,663
Beam, etc., and grillage therefor, reinforced,

W. N. WIZHT ©vrevrnrrnrnnenennsnnnns 756,309
Bearing, J. W. Bamford .. 756,562
Bed bottom, T. Viens .......... .. 756,744
Belt, apparel, J. A. Tessmer ... .. 766,734
Belt conveyer, J. M. Dodge.... . 756,600
Belt joint, J. W. Elstun.......ceevvunennn 756,220
Bench. See Sewing bench.

Bicycles, etc., runner and propelling attach-

ment for, J. H. Youngken ............ 756,767
Bleaching materials, apparatus for electri-

cally, A. A. Vogelsang .... .. 756,745
Block and tackle, J. 0. Walto 756,746
Blue burner, Hurwitz & Scha; 756,369
Boat chock, I. A. Lemm... 756,661
Boat, glass bottom, L. Larson 756,244
Boiler, H. W. White ............. 756,754
Boiler flue construction, T. A. 756,246
Boiler furnace, J. F. Lester...... 756,282
Boiler tube joint, F. Strattner. 756,429
Book, blank, F. W. Sinks ......... 756,421
Book, manifolding sales, L. G. Whitne, 756,308
Book stand or support, C. Herbert ... 756,631
Bottle closure, O. Eick ............ 756,343
Bottle closure, B. Clemens ... 756,586
Bottle closure, E. K. Adams ............. 756,770
Bottle filling machine, If. C. H. Stras-

DUTZEL ottt ittt ii it it iieaanens 756,428
Bottle holding and carrying device, A. T. .

PAIET 4t veeieen e s enenannannnn nonan 756,591
Bottle, non-refillable, J. Bailey......... .. 756,200
Bottle, non-refillable, H. Breunig ... .. 756,324
Bottle, non-refillable, Chase & Dole... . 756,584
Bottle, non-refillable, C. B. Hibbard. 756,636
Bottle, non-refillable, W. C. Beal.. 756,773
Bottle stopper, W. D. Doremus.. . 756,601
Bottle washing machine, F. C.

DULZEL o iiiiiitiitiiieenenrnrannnaanin 756,427
Bowling alley dresser, E. F. Dreger.. .. 756,780
Bracket, C. F. Kade ................ .. 756,648
Bread slicer, G. Root............... .. 756,413
Brick, making paving, T. S. Pierce... .. 756,798
Brick stamping machine, . W. Miles...... 756,677
Bridge rail connection, draw, F. T. Kelly.. 756,651
Briquets, producing, J. M. Davidson...... 756,593
Bronzing machine, M. Fritsche ...... .. 756,786
Broom holder, W. T. Spillane.... ... 156,294
Brush, W. W. BEvans......... . 756,222
Brush, E. A. Laitner ..........civeiennnns 756,243
Brush for screen doors, automatic fly, C.

E. Shoemaker .........ccevieinenennnnas 756,420
Buckle, E. A. Mainguet .................. 756,668,
Building block, ventilating, R. L. Under-

0 70T 756,300
Buildings out of plastic material, device

for erecting, W. Harrison ....... .. 756,629
Buttonhole cutting tool, C. L. Rogers 756,803
Cabinet, W. B. Altick ............. .. 756,555
Cable tension reel, J. A. Moser.... ... 756,683
Calipers, micrometer, H. O. Borduas........ 756,461
Call or alarm device for hotels, etc., H.

Reed . .vviiiininerenencnncneanennnnnans 756,408
Camera, W. F. Folmer . .. 756,614
Can, Howell & De Yoe .......... . 756,638
Can closure, H. S. Brewington........... 756,573
Cans, vent apparatus for oil or other, W.

JOyCe i i i i i i 756,373
Canning apparatus, food, C. C. Hovey.... 756,637
Candy cutting and shaping machine, W.

W. Turnbull "...........coiiiiiiuinnn. 756,741
Car coupling, A. L. McGregor ... 756,268
Car coupling, W. H. Johnson et 756,645
Car door, grain, J. G. King 756,654
Car fender, A. G. Roberts .. 756,411
Car frame, railway, G. Gibbs .. 756,353
Car, passenger, F. H. Rapley... 756,707
Car stake, J. E. Puckett ..... 756,705
Carbureter, R. S. Lawrence.............. 756,381
Carbureter, hydrocarbon motor, E. Lenglez. 756,249
(Clarpet sweeper, J. I", Hardy........ 756,358, 756,354
Carrier. ®Nee Traveling carrier.
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Carton machine flap folder, H. Bitner.... 756,570

Carton, sector shaped, J. C. Graham 756,494
Cash register, W. F. Davey...... 756,218
Casket, extension, Tahor & Murph 756,297
Casting machine, rod, C. I. Brooker 756,325
Ceiling plate, J. R. Drozeski. 756,479
Centrifu al screen, C. E. I)ulm . 756,342
hain, DupuiS e.eeiiiaiionn 756,481
Cham iink, Ball & Cole ............. 756,56:3
Check, draft ete., bank, D. D. Iield. . 756,611
Cheese cutter, L. Hulbregtse .............. 756,499
Chuck, rock drilling machine, W. E. Kim-

DET  vueavnnnnnnsessnnnnnmenesens taases . 756,371
Cigar butt former C Wessels ........... 756,752
Cigar package, commerelal C. P. Ixratoville 756,656
Circuit breaker, L. L. Elden...... 756,344, 756,782
Circuit controller, J. L. Schureman, Jr 756,534
Clasp, M. L. Senderling.........cu0s 756,535
Clip band fastener, C. L. Pope.. .. 756,701
Clock winding indicator, H. Will....... «e 756,446

Clock winding mechanism, W. H. Porter...

Closet seat, L. G. Dobbs....... 756,599
Cloth cutter, S. R. Jacobs. 756,501
Cloth strip folder, A. L. A 756,451
Clutech, C. R. Moon .. . 756 390
Clutch for _carriers .

Motherwell ....... . 756,256
Cock, stop, S. Resek ......... . 756,526
Clock, tank ball, F. C. Smith. . 756,538
Coin holder, D. J. Cable....... . 756,326
Collar, F. P. Sharp ... . 7.)6 293
Comb, C. H. Howe ....c.vuvnn .. 756 367
Composite drill, W. R. Down.......ce0ue.s 756,339
Composition of matter and producing same,

H. Wolf .. iiiiiiiiiiieiiiininnnnnns 756,759
Compound engine, C. J. Mellin...... .. 756,673
Convertible chair, L. N. Shoemaker ....... 756,419
Conveyer, bucket, A. L. Le Grand........ 756,510
Conveyer, terminal, parcel, L. Abraham.. 756,551
Copying machine, letter, W. E. eck,

756,522, 756,797
Corn husking machine, A. F. Klampe ...... 756,655

Cotton distributer, seed, M. C. Brown
Cotton picker, J McDonald
Cradle, F. M. Goddard

756,776
756,394
756,230

Crate, shipping, Miller & But 756,260
Cream separator, W. T. Oglesby 756‘,’273
Cream separator, centrifugal, J. -
.................................. 756,320
Culuvator attachment, E. N. Camp . 756,576
Current motor, F. H. Crago ........ . 756,335
Current regulator, E. Dysterud. . 756,605
Curtain ﬁxture, G. B. Hatter.. . 756,361
Curtain ring, W. Durst ......... . 756,482
Dendtal handpiece, L. H. Crawford . 756,336
Display rack, W. J. McNab .c.eevieneenns 756,689
Display rack for ribbons, ete., J. M. Bost-

WICK  tiieiieniiieeineeieesioncacannnee 756,462
Display stand, W. G. Winans ...... . 756,758
Door' handle shield, T. von Wobeser. . 756,447
Door, warehouse, J. Erwood.......eeecces 756,609
Doors, ete., sliding hanger for, Zumwalt &

Stan 1) ¢ 756,769
Draft equalizer, L. A Reep . 756,525
Draper, J. C. White ..... 756,548
Dress or corset sprin, 756,596
Drill, A. Mill ...... 756,678
Drill attachment, disk, O. Poirier. . 756,695
Drill bearing, disk, O. A. Poirier .756, 756,700
Drill cleaner, disk, O. A. Poirier .......... 756,697
Drilling tool joint, Connolly & Montgomery. 756,476
Driving wheel, automatically governed, .

G. Apple ciieviiii il i 756,452
Drum snare tightening device, C. A. Strom-

4 756,730
Dye and making same, black, R. Bohn.... 756,571
Easel support, E. J. Trum........ce... . 756,740
Election booth, Naylor & Doran ........... 756,398
Electric conductors, mechanism for remov-

ing ice from, B. J. Jewett .....cc0.. . 756,502
Electric controller for alternating currents,

R. P. Rukenbrod .......cccovveueencnnns 756,711
Electric cut out, automatie, G. Milburn.... 756,546

Wellman.

H.

Electric elevator,

Electric heater, R. Kuhn
Electric switch, P. Sorensen
Klectrical induction machine,

Lippelt.. 756,793

Elevator: See electric elevator.
Elevator, G. Thalen .... . 756,735
Elevator door, H. Bitner 756,321
Elevator safety appliance, S. H. McCar-

1)) E 756,685
Dlevator signaling device, electric, F. 8.

Payne ... 756,275
Elevator well door, J. Rasbkin .......... 756,524
Elevators, overflow vent device for, C.

Bradford .............. il 756,207
Emergency brake, G. E. Carnes....... 756,579

Envelop clasp, A. de Saint Chamas..
Evaporating, sap, S. Wieringa
Exercising device, W. R. Dunbar

Explosive engine, reversible, J. A. McGee.. 756,687
Liyeglasses, FOX. ivieiiiienionenennns 56 228
Kyeglasses, L. F. AQt ....... i il 6312
Eyeglasses, W. L. Bemis .. 706 456
Eyeglasses, F. X. Gartland 756,488
Frarm gate, . M. Conroy .. 756,332
Fastener, C. G. Harger, Jr 756,496
Faucet, M. Farrell ........ 756,346
FFeed water heater, E. H. Sc . 756,417
IFeed water regulator, R. G. Brooke..... . 756,574
Feeding apparatus, material, W. M. Wheil-

LT 756,307
Feedmg device and fixtures, automatic, Z.

XOVEIS teeutvueneenenenanasinenneancnns 756,765
Feeding mechanism for granular material,

H. Tench .., ..cviitiiiiinnennnnnnns 756,298
Fence barb, J. H. Akin ......... . 756,313
Fencing, wire, J. W. Sommer 756,540
IPifth wheel, H. N. & J. E. Weaver.. 756,750
Iilter, W. Kathol ................ 756,375
Fire alarm, F. McFadden . 756,686
Fire escape, E. T. Marsh .... . 756,612
I'ire escape, C. L. Graves 756,623
Iire escape, J. B. Irving...... . 756,641
I'ish, preserving, F. Hamell ................ 7.)6 626

I'ishing purposes, illuminating buoy for,
W. L. Ublenhart
IMishing reel, L. M. Herman
igshing reel, H. H. Kiffe ..
Flash light apparatus, C. H
Flashing, J. H. Munro ........
IFluid mixer, E. H. Yorke
Food products, preparing rice or like cereal,

. 756,438
756,364
756,653
756,399
. 756,684
7.)() 450

Johnson & Lock, reissue .............. 12,211
Form and stocking supporter, hip, G.

Beeler ....c.iiiiiiiiiiiiiiiiiiiiiiia 756,455
Fountains without water, apparatus for pro-

ducing artificial, . Roedel........ 756,528
I'uel, artificial, M. & C. Moscovitz.. . 756,682
IFurnace, W. Clasper ..........c.ccceeueunens 756,475
Game and amusement apparatus, A. Dufty. 756,341
Game apparatus, G. W. Maxwell .......... 756,514
Garment fastener, C. R. Bannihr ... 756,201
Garment bhanger, Coney & Olmstead. 756,688
Garment supporter, W. S. Hunkins ... 756,237
Garment supporter, M. H. Boyce.......... 756,464
Garment supporter for men, W. A. Wright. 756('(64
Gas, apparatus for producing motive power

from liquid, G. B. Fraley 756,785
Gas burner, T. E. Charlton 756,583
Gas engine, H. C. Bergemann ... . 756,458
Gas generator, acetylene, M. J. . 756,221
Gus meter, R. J. Hoffman .......ccovvvueenns 6,365

Gas retort, C. H. Montgomerie y Agramonte 756,518
w

Gas retort charger and discharger, W.

O T 6 1= 756,225
Gas retort feeding apparatus, A. Fe'ffer.... 756,626
Gate, C. T. Harris ...ociveivniie i . 756,231
Gear, transmission, L, A. Frayer . 756,349
(;earmg, w. Thornton ......... . 756,737

Glass furnace, S. O. Richardson Jr..
Arbogast,

756,409

Glass. reheatlng furnace, ‘J. i

.................. 756,557
756,284

756,558

G]assware, manufacturing, ..

et
Gold and silver from ¢

covery of, S. B. Chris! . 756,328
Governor, speed J. G. Helfer . 756,363
Governor, hydropneumat .

Hornbostel, . 756,791

Grader,
Grain drill, E. C. Bain.........
Grain dump, portable, J. E. Camp..
Grain, ore, etc., transfer spout for,

................................... 756,519
Graphophnne, phonograph, ete., W. C.

RUNZE o iiiiioitnineiiineenennncennas 756,289
Grinding machbine, 0. S. Walker . 756,302
Hairpin, H. Stier ............. 756,426
Hairpin, L. Ousey ........... ceeeeisessees 166,691
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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 OUTF/TS,

 T00LS°SUPPLIES

CATALOGUE FREE.

! SEBASTIAN LATHE G civdhinarss

BELTING

@

Is the product of long experience, the best
Packer hides, the purest oak bark that
grows, and a tannery that knows none but

he most modern methods. Schieren Belt.
ting is reasonable in price and highly satis-
factory in service.
Send for our Dixie Belt Leather Booklet.
CHAS. A. SCHIEREN & CO.
New York . 52 Ferry St. PrrrsBURG ¢ 243 Third Av.
CHicaco : 92 Franklin St PHILADELPHIA 228 N. Third St.
Boston : 192 Lincoln St. DENVER: 1519 Sixteenth St.

HamBure: Pickhuben 4. -

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.

A Constant Water Supply
Without Cost of Maintenance
18 best afforded by the use of a
NIAGARA HYDRAULIC RAM
Tne Niagara is a new improvement upon
the old-fashioned ram, and delivers from 2 to
5 times as much water under the same con-
dition. Our rams have been used in almost
every state in the Union, and have proved
§ the superior of all others. Write for catalog
and testimonials.
Niagara Hydraulic Engine Co.,
Chester, Pa.

TR COW RIATEST SR AT GBS
TO THE PACIFIC COAST.

Tickets on sale every day. March 1 to April 30,atrate
of 842.50. These tickets are good in our trans-conti-
nental tourist sleepers and via any route desired be-
yond Chicago. For full particulars See local agents, or
write R. E. Payne, General Aaent 291 Main Street
Baffain, N. Y., or A. W. Ecclestone, D. P. A., 385 Broad-
way, New York. .

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

_Kerosene 0il Engine

Nothing but Kerosene 0il to run it

Simple, Sate and Efficient. Needs little
attention, is less likely to get out of
N order, and is cheaper to run than any

! other engine manufactured. Economi-
cal and Easily Operated.

International Power Vehicle Co.
Stamford, Conn,

FRICTION DISK DRILL

FOR LIGHT WORK.
Has These Great Advantages: -
The speed can be instantly changed from 0 to 1600 without
stopping or shifting belts. “ Power applied can be graduated
to drive, with equal satety, the smallest. or largest drills
within its range—a wonderful economy in time and great
saving 1n drill breakage. =" Send tor Drill Catalogue.
W. F. & JNO. BARNES CO.,
Established 1872,

1999 Ruby Street, - -

MANUFACTURERS
shou:a investigate the

B. F. BARNES MACHINE TOOLS

before placing orders. The Tool here
illustrated is our Z0-inch Drill, and we
have many other sizes to make a very
complete line, incl uding Multiple Spin-
dle Drills. If interested in the latest
T'ools for reducing costs of productlon,
let us tell you what we hav

B F. Barne« Company
Rockford, Ill.

ROLLS

for flattening wire for all purposes
§=F™ Send for Catalogue.

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

Rockford, Il

olt

GAS ENGINE

BEST MADE
For Marine, Automobile or Stationary
Engines. Fully Guaranteed.

rite for Circular.

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

NO LOOP-HOLES

in our guarantee,foritmakeseverv body safe—‘ Money
back, if the Reliable Incubntor doesn’t give satisfac-
tory hatches after a fair test.” Ask about it and get our
20th annual catalogue free. Just send 10¢.ito pay postage.
Reliable Incubator and Brooder Co.. Box B-105. Quincy, Ill.

w E L L DRILLING

Over70 +:2¢5 and styles, for drilling either deep or
shallow we!.s in any Kind of soil or rock. Mounted
on wheels ¢ Ob 8ills. With engines or norse powers.
Strong, sitnple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.

Hammer, pneumatic, E. Gunnell 756,357

Hammock, I. E. 756,520
Hammock support, G. B. Meinvieser 5(),672
Harrow, H. M. 756,255
Heat transmitting device, W. C. Clar 756,329
Heater, J. Silverberg..... 756,721
Heater, W. W. Woods. . 756,763
Heating apparatus, C. Gar . 756,351
Heating system, hot water, 756,282
Hoops upon barrels, machme for tlghtenmg
the bilge, Flanery & Whitehall........ 756,783
Hoops upon barrels, machine for tightening
the head, Flanery & Whitehill. ...... 756,784
Horseboot, J. D. Keller............. .. 756,792
Hose drier, H. J. Schools.... .. 756,717
Hose mender, F. A. Garbutt........ . 756,350
Hub, vehicle wheel, O. E. Johnston........ 756,503
Hydraulic machine and valve therefor, W.
Derbyshire .........c.iiiiiiiiinnns 756,595
Hydraulic pressure testing apparatus, A. N.
JONNSON . i.ivniiiteiiineinecnacannannns 756,644
Hydrocarbon burner, C. H. Barton et al.... 756,317
Hydrocarbon burner, J. Graham . 756,493
Hydrocarbon burner, B. A. Moody 756,796
Hydrometer and syringe, combined, R. Van
Benthuysen 756,546
Hydrometer guard, A. B. Porter 756,702
Ice cream freezer, J. Prade.... 6,704
Ice machine gas compressor. 756,529
Incubator, E. W. Philo. 756,277
Index, code, C. G. Burke. 756,468
Inhaler, S. O. Goldan ..... 756,354
Insect catcher,'J. Samuels..c...coveuiieennns 756, 415
Insulation of the coils of electromagnets,
apparatus for testing the, J. Livesey.... 756,665
Insulator, Hanson & Lambert . 756,627

Insulator, J. C. Snodgrass....eececeseecess 756,724
Iron, apparatus for the manufacture of

sheet, W. Clasper ........ccivuiivunennn 756,474
Iron, manufacture of sheet, W. Clasper.... 756,473
Jack. See Lifting jack.

Jar closure, G. T. Reed....cvevvvievenannns 756,283
Joists, girders, etc., construction of, J. D.

CATCY  ttvvtenreoenesnecnnnnasansnannns 756,471
Kettle, cement plaster, C. H. Malone 756,669
Key, J. P. ClarK....oeeeeereeenennns .. 756,585
Knockdown box, H. A. Doten......2....... 756,338

Label affixing machine Cassidy & Doherty 756,580

Lacing string fastener, D. C. Nowels .. 756,690
Lamp, electric-arc, A. Blondel....... . 756,460
Lamp support, incandescent elec n

& D’Aygnesvives ....... . 756,412
Lamp suspender, A. S. Moor: .. 756,263
Last, C. MacK.e..oveverennnns .... 756,667
Lathe, turret, J, P. Lavigne........cce0cve.s 756,659
Lathe turret machanism, automatic, J. P.

Brophy .eeeieeeeeeeeneitncesaccnnncnnns 756,467
Laundry tub water mdlcator, C. Jensen.... 756,642
Lawn shears, C. H. FisK ...cevvieereennnns 756,227
Letter press, W. A. Rosenbaum ............ 756,530
Level, plumb, and inclinometer, J. Happle.. 756,628
Lifting jack, screw, M. L. Gaskill.......... 756,489

Linotype machme, J. M. Cooney..
Liquid distributer, W. Peterson
Liquid heating or sterilizing apparatus, J.

. 756,477
756,695

Willman .......... 756,310 |
Lock, G. von Pechy 756,276
Lock, P. Tropp..... 756,435
Loom, G. S. COXuivvrivanesnsosnnnosncancane 756,334
Loom, heddle movement, hand operated, A.

S. Horlacher ......cceeeieennnnnns . 756,235

Loom warp stop motion, C.

Lumber sorter’s toe cap, R. P. Adams 756,198
Macaroni press, Malone & Davidson. 56,259
Mail bag catcher, W. A. Horrall.......... 756,498
Mail matter registering machine, D. di B.
SAVOrgnan ......e.ieeciiiieiiteiieeenan 756,714
Mail sac¢k holder, W. M.. Falen.. . 756,610

Manifolding device, I. H. Mallln 756,258
Massage apparatus, A. Ward.... .. 756,441
Match strip, Stolte & Smith.............. 756,806

Measure, siphon-gaged liquid, W. F. Vroo-
IAD . vterneenonnoeocannasanssesseasans 756,439
Meat chopper, J. A. Sander........ . 756,713

.. 756,449

Meat slicing machine, J. L. Worrell .
. 756,356

Meat tenderer, C. D.

Metal articles, making hollow, E. Polte.... 756,404
Metals from solutions, precipitating, C. But-

173 756,211
Meter, J A. Tilden. 756,299
Meter, R. J. Hoffman | .es 756,366
Milk jar cap, W. E. Heath 756,234

Milking apparatus, Lawrence & Kennedy.
Milling machine, W. Porteous....
Mine curtain raiser, C. J. Diebo
Mining purposes, hydraulic press

7.)6 598

& Eaves .....ciiieitritecetncnniananann 756,738
‘\’Ioistening and sealing envelopes, machine

 HeSS. ot iii it ittt 756,635

Mop or brush holder, J. C. LoOK..eve.vun... 756,385
Mortising-machine,  hollow- chlsel H. 8.

1 13 1T =3 756,725
Motion, means for converting reciprocatory

into rotary, W. B. May...cccovuvennnn. 756,388
Mowing machine attachment, Harrah &

Int i e e e 756,360
Muffler, O. E. Barthel........ .. 756,203
Multiple motor, H. W. Martin..... .. 756,513
Musical instrument, G. Verrecchio.... .. 756,743
| Musical instrument pick, J. A. Fornev...... 756,348

Musical instruments, pneumatic motor for
automatic, C. S. Burton.....e.coeuvee.. 756,469
Newspaper rack, F. X. Krabach..... 756,509
Non-conducting handle, C. M. Perkms 756,401
Nut lock, J. P. McMahon....... 756,269

Nut lock, W. Ghiglieri .. 756,620
Nut loek, J. F. Rieman .. 756,709
0il burner, fuel, W. H. V. 756,742
0Qil vaporizer and burner, G. S. R 756,410
Oiling device, track, A. M Frazee.... 756,617
Ordnance recoil carriage, O. Behnke .. 756,205
Ore concentrator, C. G. Weller.............. 756,305
Ore pulp to concentrating tables, apparatus

for distributing, W. Carkeek.......... 756,327
Ores and tailings by electrolysis, treating

low grade, E. Fahrig.....cc.ocvvuion.. 756,223
Ores, liquids, or gases, apparatus for treat-

ing solids, such as, P. Naef............ 756,271
Oscillating piston engine, F. H. Lindner.... 756,664
Overalls, W. C. McLaury.......ccoevvueunns 756,396
Package, shipping, H. C. Finley............ 756,613
Packing gland for throttle stems, J.

Sturtz . .ooeeiiiiiii ittt 756,731
Packing, rod, H. W. Goodall. 756,621
Pad, M. E. Buckle ........... 756,575
Pail, Puddefoot & Briscoe. .. 756,406
Pail, milk, E. J. Barton......ceeeeeeienenns 756,318
Panel or front for furniture, etc., flexible

sliding, H. Romunder.........ceceveeeas 756,288
Paper bag feeding apparatus, W. Pippert 756,279
Paper box, . . Davidson......... 756,478
Paper box, collapsible, F. R. Adams 756,311
Paper holder, toilet, A. E. Sexton... 56,804
Paper, utilizing waste products from e

manufacture of, W. N. Cornell........ 756,214
Partition for bu1ldmgs, etc., D. H. Watts, Jr. 756,749
Paving block, F. E. Cooper ceessess.. 156,333
Pen, fountam, F. M. Kegrlze ......... .. 756,376
Pen, self-filling fountain, R. Conklin. .. 756,778
Pencil sharpener, F. M. Robinson..... .. 756,287
Photograph apparatus, E. J. Ray. 756,708
Photographic lens, T. R. Dallmeyer........ 756,779
Photographic plate carrying and changing

apparatus, W. A. Peters......cceveveeens 756,402
Piano player, automobile, H. Meyer........ 756,674
Piano players, adjustible pedal for mecham-

cal, A.-E. Whitehead.........cce0auun. 756,755
Picker. See Cotton picker.

Pie-making machine, J. C. Hutchison...... 756,639
Pile for forming concrete piling, removable, -

F. Shuman .......ccceeeeenneennnnnanas 756,805
Piling, sheet, L. P. Friested 756,618
Plant chopper, rotary, W. E. 756,384
Planter, corn or cotton, Simmons & W 756,722
Plate holder, Smith- & Brown. 756,422
Pliers, H. F‘. Kellemen. .... 756,505
Plow, L. SaCK ....vvvivurereiosarennennnans 756,414
Potato bug gatherer and destroyer, F. Keener 756,650
Pottery kiln, E. S. BacCOon...ceeeeeeeeenenns 56,561
Press safety device, W. M. Rockstroh. 756,801
Printing press, W. 0. Todd............ .. 756,4
Printing press, platen, W. M. Rockstroh.... 756,802
Printing surfaces, making, F. C. Whippey.. 756,753
Protractor tape, G. I. HerricK...ooeeveeenens 756,63
Pulley, Moore & Deming...... .. 756,391
‘Pump, air. J. S. Hemenway...... 756.630
Pumping jack, Yocum & SWlhart . 756,766
Radiator, R. Barrett............... 756,202
Radiator valve, F. W. Leuthesser... 756,383
Radiator vent, W. W. Lower......... 756,795
Radiator vent, steam, W. W. Lower... 756,794
Rail joint, Fisher & Holston......... 756,226
Rail joint, J. W. Smith....... 756,423

Rail joint, G. A. Weber. . 756,443
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The Improved Method of

FINISHING FLOORS

oid or new, for rugs or other-
wise, with GripPIN’S Woon
Crack and Crevick FILLER
and FINISHING SPECIALTIES, is
very simple and_economical,
not requiring skilled labor
though the highest degree of
perfection is attained. We
give full instructions for treat-
ing all surfaces, Write to-day
for our descriptive matter to

GRIPPIN MFG. CO.
Dept. 6
\ Newark New York

Filling Cracks
with
GRIPPIN’S

Fitler and
b TatentApplier

gl

Gl

YES

There are other railroads be-
tween the east and the west.

BUT

it is always well to secure the
best you can for the money.

THEREFORE

You should bear in mind this
remark of an experienced
traveler:

““ For the excellence of its tracks, the speed of its
trains, the safety and comfort of its patrons, the
loveliness and variety of its scenery, the number
and importance of its cities, and the uniformly
correct character of ils service, the New York
Central & Hudson River Railroad is not surpassed
by any similar institution on either side of the
Atlantic.”

Send to George H. Daniels, General Passenger
Agent, Grand Central Station, New York, a
2-cent stamp for a 52-page illustrated Catalogue
ot the * Four-Track Series.”

ELECTRIC LAUNCH MOTOR.— THE

design in this paper is for a motor of unusual simplicity
of construction, which can easily be built by an amateur
atsmallcost. it isintended for a boat of about 24 feet
over all and 4 feet 6 inches beam, drawing 18 inches, and
is capable of propelling such crattat a speed of 7 miles
per hour. Illustrated” with 21 cuts. €€ SCIENTIFIC
AMERICAN SUPPLEMENT, No. 120%2. Price 10 cents by
mail, from this office. and from ail newsdealers.

And this wreuhc
willdo the work
for you in less
than half the
time of other
wrenches, and
the harder the
work, the tight-
er it holds. The
body of this
wrench is made of malleable steel and warranted
not to break,  Retail Price, #1.00 Each.

HUDSON PARER COMPANY
Leominster, Props. & Mfrs. Massachusetts

“Time is Money”

The APP“T,F:‘

Saves battery troubles, attached f
to any gas engine. Governors, ¢

Storage and Dry Batteries, Spark

Coils, Plugs, Switches, Automatic

Timing Devices.

The Dayton Electrical Mfg. Co.
98 Reibold Bldg.. DAYTON, O

[ RADIUM
RADIO-ACTIVITY

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

The following articles, written by men who
have played a prominent part in the discovery
of the marvelous properties of radium, should
be read by every student of chemistry and
physics :

RADIO ACTIVITY AND THE ELEC-

TRON THEORY. By SIR WILLIAM
CROOKES. SCIENTIEIC AMERICAN SUP-
PLEMENT 1402,

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

SOME PROPERTIES OF THE RADIO-
ACTIVE SUBSTANCES. By PRO-
FESSOR HENRI BECQUERE],. SCIENTI-
FIC AMERICAN SUPPLEMENT 1427,

PRODUCTION OF HELIUM FROM

RADIUM. BySIR WILLIAM RAMSAY,
SCIENTIFIC AMERICAN SUPPLEMENT 1444,

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

RADIUM IN MEDICINE, By DR.

SAMUEIL, G. TRACY. SCIENTIFIC AMERI-

CAN SUPPLEMENT 1455,

RESUME OF RECENT_ SPECIAL

STUDIES OF RADIUM AND RADIO:

ACTIVITY. SCIENTIFIC AMERICAN SUP-

PLEMENTS 1468 and 1471.

RADIVM AND RADIO-ACTIVE SUB-

STANCES. By WILLIAM J. HAMMELR.
SCIENTIFIC AMERICAN SUPPLEMENT 1429.

A COMPLETE MANUAL OF RADIUM
ECHNOLOGY, cleargr explaining the
methods of obtammg radium, conducting
experiments with the substance ‘and measur-
ing its radio-active force will be found in
SCIENTIFIC AMERICAN SUPPLEMENTS 1475,
1476, 14717.

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

Price of Scientific American Supplements

TEN CENTS BY MAIL
for each number mentioned. Order throuah
your newsdealer or from

kUNN & CO., 361 Broadway, New Yoﬁ

A




Scientific

American

ApriL 16,

1904.
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Pencil Guide

“Globe”

‘Marine Engines

Improved. Simple.
Reliable, Economical,
Substantial. - Prices
Right. Guaranteed.
Write for Catalogue.
Builtby....

GASOLINE

A book indexing various voca=
tions and giving list of pencils
best suited to each—is valuable in-
formation for pencil users—free.
Saves Pencil Troubles
‘Write for one to-day—keep it handy
for reference.
Department W
Joseph Dixon Crucible Co.
Jersey City, N. J.

NOT

BURNS AIR .5%E.
One ‘BEST’ Light

Gives more Light than
Six Electric Lights, or Ten
Kerosene Lamps or One
Hundred Candles, and
Costs lessthan
Kerosene.

Burns 90% Air 107 Gas

Airis frees The Lamp makes all
the gas needed.

gea,unful, pure Wwhite, steady,
sat‘e light. No Wick! No Grease?
No Smoke! No Odor! Hang or Set
it anywhere. Over 100 Styless

AGENTS WANTED

THE BEST LIGHT CO.,
87 E. 5th St. Canton, Ohios

PENNSYLVANIA IRON WORKS CO., Philadelphia, Pa.

and 136 Liberty St., New York,U.S. A.

$6.00 QUTFIT FREE,

A Dunlap block, Derby or Fedora Hat.
A pair ofstylish L.ace Shoes, the new queen last
A Percale Shirt, detachable Qollar & Ouffs
A Neat Silk Four-in-hand Necktie or Bow..
A pair of fancy Web Elastic Ruspenders.
A Japanese Silk Ilandkerchief..
A pair of fancy Lisle Thread Socks
Thousands of Amerlcan citizens pay cash for thi $8.00
To introduce our
famous made: to
? mousure custom
tailoring we make
" this uuequaled offer
ofa CENUINE
CHE

sure -]

latest Enzllqh Sack
Style, wellmade and
durably _trimmed
foronly $10. Equa,
toyour local tailor’s
820 suitand give you

all the above com—
plete outfit FR
Send us your name
and address and we
will send you

FREE SAMPLES

£ cloth, measure.

: menll;I Iolfzmk1 am}

h tapeline for size o:
Suit, Hat, Shoes and Shirt.

8end no money but write to- day to

GENTS' COMPLETE OUTFITTING CO.

Dept. ogs, 242 Market St,, CHICAGO,

REFERENCE: First National Bank,

\Chicago; Capital and Surplus, 812,000,000.

THE MIETZ & WEISS

Sizes from
1 to 60 H. P.

fend for
( atalogue.

KEROSENE

and GAS ENGINE
burns KEROSENE cheaper and
safer than gasolme.  Automatic,
simple, reliable. No electric bats
tery or flame used. Perfect regulas
tion. Belted or directly coupled 1:0
dynamo for electric lighting, ch:
mg storage batteries, pumping an
all power pur&mes
A. 1'Z

128-138 Morr Srt., NEW Yomk.
ADOPTED BY
U. S. GOVERNMENT,
Ilighest Award, direct coupled
Generator Set, Paris E'proslt)on,lQOO.
Gold Medal, Pan-American Ex.

position, 190!. Gold Medal, Charleston, S. C., Exposition, 1902.

—
Send for this Book

Get our 190t catalog.

INDIAN MOTOCYCLE

HENDEE MFG. CO.

SPRINGFIELD, MASS.

Hot Water

instantly, anytime, anywhere.

It tells of the cZeapest and most conveneint way to
secure hot water and plenty ot it, summer or winter,
in bath room, laundry, kxtchen, etc., byusing the

Humphrey Crescent

Instantaneous Water Heater
Sold by all Plumbers.

This heater is handsome in appearance, occupies
little space, is easily and quickly installed and lasts a
lifetime. Gasis thefueland lessis required than in
any other heater giving equal service. Hot water
flows the moment the gas is lighted. 50,000 in use.
Price $16 to $45, depending upon size. Sent on
30 days trial.

Humphrey Co., Dept. L, Kalamazoo, Miclﬂ

STEAM HEATERS

!f\
“ ' For Manufacturing and Laboratory Purposes

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

J. A. STOWELL CO.

Leominster - -

Mass.

has acapacnv of 50 ga]]ons 125 feet and 100 al]ons
67 feet. Equals 30 men pumping w
Y]ete re; to attach to pump. Uses gaso-
ine i rtion to water pumped, W
gine spee d 375 revolut:

or other power purposes.
ple, safe and economical. Outside g
i ft. long, 3 ft. wide, 5 ft.

igh. pacity, 25 gallons per
minute 250 feet.
‘Weber Gas and
Gasoline Engine Co.,
P. 0. Box 1114a, Kansas City, M B
EastERY OTFICE, 115 Liberty Street, New York Clty.‘

TAKE
NO SUBSTITUTE
A Dated Guaranty
Tag on Each Tire

Protects you

acainst 01d Btock J
A LLIGATO R PUNOTUREPROOF SELF.
HEALING BICYCLE TIRES
Thke ORIGINALand only Puncture-proof and Self-healing Tiremade. Nails,
tacks, and glasg will not let the air out. Positively will not become porous.
Strong, durable, reallieat. Greatest thickness where needed (see G in illua.)
Examine—t‘feel of it.’* Sent C.0.D. anywhers, subject to examination~—no
deposit asked; but we pay expresa only when cash acoompanies order, State
dismeter of rim and size tire wanted. CaTaroc FREY. Rtate and Lake Sts.

THE VIM COMPANY, Sole Manufact'rs. OHICAGO.
Mention Scientific American )

PAIR
Express Paid,

Radium

The Spinthariscope, improved
with particle of radium, postpaid,
New Radiant Tubes, containing radium and ra-
dioactive salts for lecture demonst-ation, $7.50
Ten mllhgrams radium, 7,000 actlvlty.

$17.'0
LLIA’\IS, BROWN & EA
918 Chestnut 8t., Philadelphla. Pa,

very br\lhant
9,00

The Darlington Disaster

could not have happened had Seaboard Cast Steel bases, columns and caps been used instead of cast iron.

true to pattern, solid and reliable. It will stand any strain that can be put

Our metal averages 70,000 tensile, is
upon it in building work.

SEABNARD STEEL CASTING CO. Chester, Pa.

Every Elgin Watchis fully guaranteed. All jewelers

have Elgin Watches. “Tim

emakers and Timekeepers,”

an illustrated history of the watch, sent free upon request to

ELGIN NATIONAL WATCH CO., ELGIN, ILL.

1 Rail joint splice bar, lock, R. Lang

Rail loading machine, F. Thompson........
Railway carriages, \mgons, ete., automati-
' cally coupling or uncoupling, J. Darling.756,217
Railway, electric, T. D. Lovell... 756,511
Railway rails from creeping, me

venting, J. D. Legge

Rajlway rails from spreading, device for

preventing, J. D. Legge .............. 756, 247
i Railway switch, electremagnetic, R.

Baldwin ........coiiiiiiiiiiiiiiiiiieas 756,316
Rallway system, third rail electric, J.

WIIKEDS o.uveetiiii it 756,757
Railway tie and rail fastening, combined,

J. "Leightham .......cccceeveenieenann. 56,660
Railway tie, metallic, F. L. Teel .... ..... 756,733
Railway track securer, J. D. \lc(,lll 756,267
Railways, automatic power cut out for elvc-

tric, Pieper ......ciiiimiiiiiinn. 756,523
Razor, folding safety, A. I‘ormmder 756,615
Reamer, expansive, E. Cornelius.......... 756,590
Receptacle, bracket supported, H. F. Keil. 756,504
Receptacle, delivery or shipping H. 3.

TNIEY v vveeeeeteetataeeiriaaaaanas 756,612
Record, unit, D. Townsend .............. 756,739
Reeor(lmg and adding machine, G. W. &

udley 756,340
Refrlgerator i .

McNamara 756,397
Rein holder, C. E. Chamberlin. 756,581
Rheostat, H. J. Wiegand 756,445
Roasting or desulfurizing .

Falding . 756,485
Rodent Kkilling machine, R. Jack....... 750,370
Roof, building, Wilder & Vanderveen. 106,756
Rope holding device, A. M. Seyster.. 756,418
Rotary engme, T. P. Butler ...... 756,210
Rotary engine, R. Hazelrigg... 10,362
Rotary engine, H. A. Benson ...... 756,568
Rotary engine, Jolliffe & Coulthard. . 756,646
Rotary motor, T. Eastmoore............... 756,606
Rubber type, means for making, Kern &

JOhNSON ...ttt it 756,652
Rugs, manufacturing weft for, A. S.

Horlacher ............cciiiiiiiiinnnn, 756,236
Running gear, pivotal, W. P. Henry...... 756,497
Safe, sectional or knockdown  kitchen,

T. Grabs .eevvvierniinereirrnnnnnnnnnn 756,355
Salt box, animal, A. F. W. Schroder. 7.)6,416
Sash bolt, Arens & Teich 756,453
Sash fastener, A. Arens 756,559
Sash lock, C. W. Randall 756,799
Sash, window, R. Adams ......... 756,552
Saw gage, raker, W. Stephens 756,425
Saw set, J. B. Lester ...... 756,662
Sawing machine, E. I. Hof 756,789
Scale, computing, W. Gerhard . 756,352
Scale, ingredient, R. W. Romig..... . 756,710
Scale, spring balance, O. O. Ozias......... 756,274
i Screen. See Centrifugal screen.

Seal, bottle, E. D. Schmitt .............. 756,715
Sealing device, W. E. Heath . 156,232, 756,233
Separating impurities from granular or like

substances, machinery for. H.

Roberti ........coiiiiiiiiiiiiiiinnn., 756,285
Sewing bench, book, H. S. MacGregor.... 756,256
Sewing machine attachment, buttonhole,

L. ECRer ....iuiiiniiiinenntinennnnnnns 756,483
Sewing machine, filled bag, J. Bigelow.... 756,569
Sewing machine ruffler, C. F. Goforth..... 756,787
Sewing machine tension and thread con-

trolling mechanism, W. M. Ammer-

.................................. 756,314
Shﬂde attachment window, G. F. chkmson,

............................... . 756,597
Sh.ido roller B. F. Jackson . . 756,238
Shirt waist, J. A. Kennedy 756,240
Shoe shield, N. Austin.. . 756,560
Shuttle, self-threading, J. B. . 756,592
Side comb, O. Vallendar . 756,545
Sifter, gyrating, J. M. 756,292
Sight feed lubricator, .

RoODErts ....civiiiiinninennnnnennennnns 756,286
Signaling system, H. Shoemaker .......... 756,719
Signaling system, wireless, H. Shoemaker,

756,718, 756,720
Siphon, C. Miller........c..coiiiininennnennnn 756,617
Skirts, woven interlining for, G. S. Cox.... 756,215
Sling, F. L. Webster .........cciciviiunen. 756,304
Smoke consuming furnace, P. J. Kraetsch. 756,379
Smoke stack, P. Dickinson, reissue....... 12,210
Smoke stack for locomotive engine houses,
H. A. Walden .............ccciiinnnen 756, 440

Snap fastener, A. E. Plowman .
Snap hook, R. C. Eldridge
Spindle driving mechanism,
Spinner, H. F. Stimps
Spool rack, A. S. Horlacher
Spring dowel forming machine, J.
Spring knotting machine, J. H.

Spring switch, C. Stiff

E .............

Square, hip root framing, W. J. Davis....
Stair mat, C. Knopf .................. . 756,507
Stall, horse, J. F. Schmidt 756,716
Stamp and punch, combined ticket, A. S.

Martin ... . i 756,387
Stamp mill, M. P. Boss ......... .. 756.774
Station indicator, H. G. Miller.. .. 756,680
Stave column, J. S. Miller .. 756,261
Steam engine, Lane & Oakes .. 156,657
Steam generator, H. E. Penney ... . 756,694
Steam separator, F. A. Simonds . 756,537
Stereoscope, C. L. Pappenhagen 756,692
Stiffener bath, P. Belle......... 756,319
Stirrup, G. E. McVey ...... 756,270
Stone, artificial, V. Steger .......... . 756,295
Stop motion device, S. W. Wardwell..... 756 303
Storage and display receptacle, C.

Brewer ...c.cieiiieiieianns . 756,466
Stove, camp, Clergy & Morro 756,330
Stove, cook, Koch & Humbeli 756,378
Stove, heating, J. Cockrell .... . 756,587
Stove 1id and cooking utensil

bination, G. W. Stengel 756,727
Stovepipe fastener, C. T. McClarin. .. 756,266
Stretcher, P. Sommer, et al....... . 756,539
Support, adjustable, A. Fleming 756,486
Suppository molding machine, F. R. Bent. 756,457
Surgical knife, S. A. Connell, Sr.......... 753,213
Surgical or obstetrical sheet, W. W. Town-

T £ U 756,544
Surveyor’s pin, G. I. Herrick .. 756,633
Suspenders, A. Giesen .............. .. 756,490
Switch connection, F. C. Anderson. .. 766,771
Syringe, vaginal, W. S. Locke ........ .. 756,252
Table and desk, combined, J. M. Wood.... 756,761
Tackle block, self-locking, J. O. Walton.. 756,747
Tag or label holder, J. M. Waid.......... 756,301
Tanning drum, B. Allen, Jr.. . 756,554
Tanning wheel, B. Allen, J 756,553
Tape holder, G. I. Herrick 756,634
Taper, sanctuary, J. H. Boersig . 756,322
Target, G. L. Tonnoffski.........coouveuuen. 756,433
i Telegraph . receiving system, wireless, E.

Dueretet ....... ..ot 756,219
Telephone, J. Trowbridge .......... . 756,437
Telephone attachment, G. Konigstein..... 756,508
Telephone circuits, selective signaling for

polystation, B. Stryker ................ 756,296
Telephone memorandum holder, O. G.

Byers ...ttt ittt 756,470
Telephone samtary attachment, H. L.

ThompPSON  evieriiinieennennnennennns 756,543
Telenhone sw1tchboard secrecy system, E.

Smythe ...c..oiiiiiiiiiiiiiiia.., 756,424
Telephone switchboard spring jack, M. S.

L0703 11 1<) A 756,331
Telephony, J. Trowbridge . 756,436
Tellurian, . P. Epes...... .. 756,345
Thill coupling, J. A. Steele ........... .. 756,726
Threshing machine, W. G. Stewart . 756,728
Tile for wall finish, W. K. Gore ...... . N
Tire covers, lever for manipulating p

matie, B. Michelin .... . 756,615
Tire, safety, A. F. Sherwood . 756,536
Too! handle, D. Tappan .............. .. 756,732
i 'Tooth crown, artificial, W. N. Kidder.... 756,506
Torch, vapor, C. F. Warner.......... .. 756,748
Toy block, H. B. Haefele....... .. 756,625
Traction wheel, J. P. McEwing . 756,395
Transfer table power device, L. Bates ...... 756,772
Transmitter fronts, etc., machine for mark-

ing, W. Kaisling ............... ... 756,649
Traveling carrier, D. M. Motherwell .. 756,264
Trolley, C. M. Wilson ............. .. 756,550
Trolley pole, Wakefield & Morse. .. 756,547
Tube making machine, H. Inman.... . 756,500
Tubular or hollow body, J. A. Hurdle...... 756,368
Turbine, compound steam, C. V. Kerr.... 756,241
Twisting head for thread dressing machines,

G. A. Fredenburgh.................... 756,487
Typewriter carriage feeding mechamsm, J.

Alexander .........ccccci0000000 ... 756,199

Umbrella geat, C. B. Baldwin. 756,662
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PRI

\All over the civilized world
THE IMPROVED

IS KNOWN and WORH
/ Every Pair Warranted
Ny “ZZ The Name Is

stamped on every W
foop — g
CUSHION

BUTTOW

CLASP

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

Geo. Froat Co., Makers,
25¢. for CO“ODy ‘Boston, Mass., U. 8. A.
Sample Pair.

L REFUSE ALL SUBSTITUTES

50c. for Silk,

WITTE &xcoiivc ENGINES

Free

are sold Days®
Trial. Catalogue
WITTE IRON WORK
G17W.5th St.Kansas City
or Witte Gas & Gasoline
Engine Co., 48 8. Canal
St., Chicago, Tlinois.

TYPEWRITER HEADQUARTERS

332 Broadway, New York, sell all makes under half-price. Don’t buy
before sending for samples of writinguprices, exchange and unprejudiced
advice. Immense stock for selection. Shipped for trial. Guaranteed
first-classcondition. Dealers supplied.

RUBBER STAMP MAKING.— THIS

article describes a simple method of making rubber
stamps with inexpensive apparatus, A thoroughly
practical article written by an amateur who has had ex-
verience in rubber stamp making. _One illustration.
Contained in SUPPLEMENT 1110. Price 10 cents. For
sale by Munn & Co. and all newsdealers.

Lackawanna Motors

are Simple and Valveless.
start and easy to operate.
For automobiles and launches.
3324 H.P.
Cut shows Lackawanna Reversing
o Device attached to our 6 H. P. marine
motor. No reversing gear necessary

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

The Best AUTOMOBILE
Dry Battery ' SPARKING

Beeko Sp park Cell

4 Cells 81.25

BUNNELL & CO.
20 Park Place, NEW YORK

Volt Ammeters

Pocket size, but large enough for accuracy

and practmal use Varicus ranges for test-

ing batteries electrie lignt, telephone and

other circuits. etc  Also, Voltmeters and

Ammeters for general measurements.
§F=Sena mr Circutar.

M. PIGNOLET,
80 Cortlandt St., New York, N.Y.

PORTLAND CEMENT MAKING IS
described in excellent articies contained in SCIENTI¥IC
AMERICAN SUPPLEMENTS 1433, . .
Price 10 cents ‘each, by mail. Munn & Company, 361
Broadway, New York City, and all newsdealers.

A Handy Book
To Have

Montgomery & Co.’s Tool Catalogue

It _is illustrated throughout and de-

scribes and prices Tools. 7104 pages, 6%4x

ins. The latest edition, with dis-
count sheet by mail for 25 cents.
MONTGOMERY & €O,

105 Fulton St., New York City.

D PF PRI NTS YOUR NAME.

N ECRE L ECaT e 0 o

Easy to

or

J. H.
Electrical Manufacturers

N\ <T00b
CNOGE

POCKET STAMP 20 C.
PEN AND PENCIL. POSTPAID

MARKS
ANYTHING
STAMPS OF ALL KINDS, RUBBER TYPE ETC.
PERKINS RUBBER STAMP CO, S 50 NEW HAVEN,CONN

The Franklin Model Shop.

Experimental work for inventors: any=-
thing in metal from a sinile piece to a
complete working model. Apparatus for
colleges. Fxhibition models. Introduc-
tion samples of patentedarticles. Spe-
cial tools for making metal novelties.
Inventions perfected. Drawingsand de-
signs worked out, from inventors’ ideas.
Send for circular 9.

PARSELL & WEED,
129-131 West 31st Street, New York.
For MEN,

B16 PAYING BUSINESS %iemew:

for mmesofhundreds of del d
eustomera. Make $80 to 50 de lghte
weeklye. business et home
or trav ling, a. l or spare time, |3
selling Gra; f ts and doing
genume gold srlver, nickle and metal
%E ing on Watches, Jeweir 3 Tablewar b
icycles, all metal goods, avy plate. No ex- §
&erlenee, uickly learned. Enormous demand.
0 toys or humbug. OQutfits all sizes Everytbin
ernnteed. Let us start you. We teach you F
to today, Hh GEAY & 00., CINCINNATY, O

G4 FRANKLIN,
Model Shop
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Scientific

American

Founded by Mathew Carey, 1785.
A House vn touch with Three Centuries.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U.S.A.

B¥” Our New and Revised Catalogue of Practical. and
Scientific Books, 4 pages, 8vo; a Catalogue of Books on
Metallurgy, Mining, Pms’putmg, Mineralogy, Geology,
Assaying, Analysis, elc.; a Catalogue of Books on Steam
and the Steam LngmL Machinery, etc.; a Catalogue of
Books on Sanitary Science, Gas Mttmg Plumbing, etc.,
and our other Catalogues and Circulars, the whole covering
every branch of Science applied to the Avts, sent free and
tree of vostage to anyone in any part of the world who
will furnish his address.

CAL ENGINEE

Write for our Free Illustrated Book.
**CAN I BECOME AN
ELECTRICAL ENGINEER 2”
We teach Electrical Engineering, Electric Lighting,
ilectric Rallways, Mechanical Engineening, Steam Engi-
neering, Mechanical Drawing, at your home hv mail.
[ustitute indorsed by Thos. A. Edison and othe
) ELECTRICAL ENGINEER INSIIT 'IE
Dept o, 240-242 W. 23d 8t. New York.

The Only Scientific
Soap in the World

¢ VELVA” is the
only sctentific Toilet
and Pumice Soap com-
bination manutactur-
ed. KEndorsed by U. S.
Government under let-
ters patent February
4,1902. Isso scientific-
ally arranged that
p[l[!]lce portion is en-
tirely independent of
toilet soap portion and
yet a part of it. Two
soaps in one. “ Velva
will remove instantly persistent stains ot every char-
acter from the hands, ‘Wears t vice as long as ordinary
toilet soaps. Send 50 cents for a box of three cakes,
postvaid, and be convinced. All leading dealers and
druggists in the United States sell it.

WILLARD CHEMICAL CO.. 9d Cornhill,

= ~ Perfectionin Burners

5 For coal or gasolme gas. Oxida-

Boston, Mass.

tion complete, no *snap-back.”
Removable
-« SEE THE CURVED TUBE! Adjustable

Tube and Pan aboon to Dentists.
The construction insures economy,
stronger heat—Flame ntrol,
Prepaid on receipt, Alcohol, %0.850
X Gas, $1.50. Patent applied for.
$#5-  W.S. C. RussuLL, 15 Harcourt St., Boston, Mass.

Boiler Scale 1s a Pest

It needlessly wastes hundreds of dollars’ worth of fuel
every year There is only one way to escape its ravages
—by using the wondertul

Dean Boiler Tube Cleaner

Our booklet, “ Economy in the Boiler Room,” tells of
this cleaner and of our offer to loan you one for a free

Write for it.
WM. B. PIERCE CO.’
319 Washington Street, Buffale, N.

trial.

Y.

DYNAMO AND MOTOR COMBINED.—
Fully described and illustrated in SCIENTIFIC AMERI-
CAN SUPPLEMENTS 844 and 865. The machines can
be run either as dynamos or motors. Price 10 cents
each, by mail. Munn & Company, 361 Broadway, New
York City, and all newsdealers.

The Hygrophant

shows with accuracy and
without computation the
temperature and degree of
humidity. Send for circular

J. S. F. HUDDLESTON
Bl 20 Devonshire St, Boston

Make YOUR OWN GAS

Better, brighter, purer, whiter by far
than ordinary illuminating gas is that
produced from carbide and water by

7 ACETYLENE GAS

: CARTER™ "“GENewaror

Eliminates all waste, danger, dirt and
trouble. Simple to operate. Gives
highesi candle-power gas at least cost.
NIAGARA FALLS ACETYLENE GAS

GENERATOR CO., Niagara Falls, N. Y.

Marine Motors

If you want a Gasoline
Motor, with all the good
pomts a.nd none of
the bad, buy a

“RELIABLE”
Either jump or make
and break Spark.
Boston tasoline Engine Co.
134 Broad St., Boston, Mass,

i

50 Years’
Experience

Trade Marks,
Designs,
Copyrights, Etc.

Anyone sending a sketch and descrlﬁtion may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions smcclg 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 hfmdsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a
year; four months, $1. Sold by all newsdealers.

MUNN & C0.361 Broaamay. NewYork -

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

Valve, M. J. Chaplin....civiiennerncnnnns
Valve, air pipe coupling pressure relief, El-
liott & Ruby.........ciiiiiiiiiiins
Valve, automatic flushing, K. A. Schossow.
Valve, back pressure, J. Wessinger....
Valve, blow off, C. B. Bosworth......
Valve, induction, P. B. Bosworth..
Valve, shut off, L. Gschwind..... .
Valve, steam, J. L. McJunkin.............
Valve, train pipe steam, E. E. Gold.756,491, 3
Vapor absorber, J. Patten................. 756,521
Vapor burner, F. F. Dow.... .. 756,603
Vehicle wheel, L. Lange............ 756,658
Vending machine, J. G. Hendrickson 756,788
Ventilator, L. M. 00d....ovuinnn. 756,762
Vest and drawers holder, A. Lustig. 756,666
Wagon, dumping, A. F. Otto........ .. 756,400
Wagon, eight-wheeled, W. E. Jones........ 756,647
Waistband, H. Beerwald 7.)6767
Warping machine clock m .
Rhoades ................. .. 756,800
Washboard attachment, . 756,386
Washing machine, R. C. Beekm 756,204
Washing machine, W. C. Fawkes.. 756,224
Washing machine, W. C. Lott... 756,253
Washing machine, S. M. Farwell... 756,347
Washbowl or spittoon, L. F. Lerchner .. 756,250
Watch regulator, W. W. Conover.......... 756,589
Watch, stem winding and setting, A. Blanc 756,459

Water meter, J. Thomson................. 756,431
Wave responsive device, F. W. Midgley.... 756,676
Weighing apparatus, F. W. Moldenhauer.. 756,681
Weighing device, W. Bugler.............. 56,208
Weighing machine, automatie, E. T. Pollaru 756,281
Well brake, S. J. Wallace................. 756, 751
Welt cleaner and blacking spreader, C. F.

Ziegler ....iiiiiiiiiiiiiicicitieianen 756,768
Wheel, R. C. Sayer.. . 756,290
Wheel, J. Carpenter 756,472
‘Wheel guard or fender, D. McCausland

756,392, 756,393
‘Wheelbarrow, T. J. Montgomery 756,262
‘Wind motor, D. Phronimos.. 756,278
Windmill, J. D. Johnson.... .. 756,372
Windmill, A. Fornander................... 756,616
Windmill pitman and means for its auto-

matic lubrication, W. P. Brett........ 756,775
Window cleaner, J. C. G. Fritz..... .. 756,229
Wire joint, J. F. Leslie......... .. 756,251
Wire rope cutter, M. T. Wolf...... .. 756,769
Wire stretcher, J. W. Montgomery. .. 756,389
Work holding device, C. F. Skoog. . .. 756,723
Wrench, Rankin & Abrams......... .. 756,407
Wrench, A. B. Green....... . T 64()5
Wrench, T. H. Barry.. .. 756,565
Wrench, E. C. Miller........ccovivvnnnnnns 756,679

DESIGNS.
Chair, D. W. Kendall ............ 36,870
Clock case, L. V. Aronson....... 36,864
Gas ‘light globe, W. S. McLewee. 36,869
Glass dish, cut, T. Singleton..... 36,866
Glass globe, M. W. Gleason........ 36,867
Glass vessel, cut, W. C. Anderson........ 36,865
TRADE MARKS.
Beds, spring, National Wire Mattress Co.. 42,342
Belting, leather, Graton & Knight Manufac-
turing Combany ....... 42,347
Butter, P. H. Hofmann & . 42,349
Canned vegetables and fruits
(¢ 42,317
Cement, Pmtland
ment 42,341
Coffee, G. A.msmek & CO. viiiiiiiiiii 42,325
Colors for printing and painting, prepared,
L. D. Gardner .........c.ceeeeeeeencnns 42,339
Cotton piece goods, G. Willis & Co......... 42,314
Fabrics, cotton and partly cotton, Smith,
Hogg & COo. ..ivniiiiiiiiiiiiniiennns 42,311
Fur coats, jackets, robes, and wraps, Han-
sen’s Empire Fur Factory.............. 42,316
Grape fruit juice, California Citrus Products
L 42,324
Herb tea, R. F. Shimanovsky .. .. 42,326
Lard, T. M. Sinclair & Co....ccvvvuenenns 42,319
Lard and fruit press and sausage stuffer,
combined, Landers, Frary & Clark...... 42,343
Linens and other linen fabrics, table and
household, Ireland Bros. .............. 42,313
Liniment, Hume & Freeman 42,337
Liniment for external applic
Wristen . 42,336
Meats, certain named, T. M. Sinclair & Co. 42,318
Medicinally prepared tablets for certain
named diseases, G. H. Fuller.......... 42,334
Medicine, rheumatism, C. H. Platt........ 42,348
Medicines for regulating or controlling the
flow of blood, Abbott Alkaloidal Co.... 42,333
Med!cmes, liquid proprietary, P. D. Strick-
D 1 5 S 42,328
0il, .mtlseptlc L. M. Webb & Co. .. 42,335
0il, olive, F. Sanguinetti & Cie........... 42,3233
0Oils, olive, Marcbesini Brothers.. 42,320 to 42,322
Papers, photograpbic, Farbenfabriken of
Elberfeld Co. .....ovvuiivnnninnnnennns 42,313
Remedy for certain named diseases, J. A.
JAMeS ittt i e 42,329
Remedy for certain named diseases, ILe
Compte & Gayle COvevervrernnnnnnnnnnns 42,330
Remedy for diseases of the blood and skin,
E. Campbell .......coviiiveinnennnn. 42,331

Soda water fountains, L. A. Becker Com-
42,345
42,338

Tonic or remedy for fever and ague, Estorge

Drug Co. ...vvtininiiiniiiiiiiecnneenns 42,327
Underwear, certain named, Conradi & Fried-

MANN  ceeneeennensncasresnssonanansnns 42,315
Valves and swing joints, L. Schutte........ 42,346
Weldin, compound, chemical, Cortland

Welding Compound Company.......... 42,340

LABELS.
““All Stone,” for wall plaster, Garden City

Sand Company ..........ceeceiieennen 10,913
‘““Anti Whalebone,’’ for whips, C. H. Clark. 10,910
‘‘Bobemian,”” for lager beer, Iroquois Brew-

ing Company ................... eeveees 10,923
‘“Bu Ko,”” for tea, A. Lubarsky.......... 10,922
‘“Dr. -‘Hickox’s Malarial Capsules,”” for

medicine, J. M. HickOX ....cccovvuens 10,918
“E. & Brand of Pure California Olive

0il,”’ for olive oil, Ekman-Stow Co.... 10,925
“Elixir of Radium,”” for med,lcme, G. P.

Gehring  .........ciiiian veeeee. 10,919
“Grippura (Germ

A. Crichton 10,916
‘‘Hermits Friend Rheumatic Remedy,’”’ for

medicine, G. C. Smith ................ 10,917
“Ki-Ki,”” for medicine, E. B. Clifford...... 10,915
‘“Kosciuszko,’” for cigars, J. Szymanski.... 10,921
“Lafayette,”” for flour, J. D. Warren’s.Sons. 10,926
‘“‘Photazote,”” for medicine, A, L. Muir-

Y 10,914
““Pure Sisal Twine,” for twine, Interna-

tional Harvpster Company of AmPrica.. 10,912
“Radium,’’ for soap, Gerhard & Boehning.. 10,928
“Roach Rest,”” for roach powder, H. C.

Fueller Drug Co. ....cvviiernnnnnnannns 10,920
“‘Stricker’s Paste,”” for paste, H. H

Stricker & C0. ...iviiiiiiieiiiiriieens 10,927
“The Beer Yon Like,” for lager beer,

N. Biever, Jr. ..ceuieeceeveencnnns 10,924
““Zatan,” for toilet paper, Scott Paper “Co. 10,911
PRINTS.

“Base Ball Card Game,” for:a game, Alle-

gheny Card Co. ........... Sesecesenne .. 948

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, prov1ded 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 auy of the inventions named in the fore-
going list. For terms and further particulars
address Munp & Co., 361 Broadway, New YXork.

PEFO RATED METALS

FORALL USES. MADEAS REQUIRED.

225 N.UNION ST. IR

HARRINGTON&KING PERFORATING €.CHICAGO.

SPECIAL LOW’ RATES VlA THE NICKEL
PLATE ROA

to points inthe West and South west One way Colonist
and round trip Homeseekers’ tickets on sale first and
third Tuesdays of each month to April inclusive. See
local agents, or write R E. Payne, General Agent,
Buftalo, Y., or A. W. Kecclestone, D. P. A. 335 Broad:
way, New York.

FACTUR
N

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 Eugﬁnes. Brewers’
and Bottlers' Machinery TER
MFG. CO.. 899 Clinton St., Mllwaukee, Wis
MU El & EXPERIMENTAL WORK,
Inventions developed. Special Machinery.

V. BAILLARD, Fox Bidg.. Franklin Square, New York.

SPECIAL MACHINERY £ enmens Wosk:

Costilo Machine Works, 60 Centre St, New York
OF ALL

CHEMICAL EXAMINATIONS 25

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

The National Sheet Metal Works is especially
equipped to manufacture small articles stamped. pressed,
cut froiw sheet metal. White metal casting and plating a
specialty.

The National Sheet Metal Co., Perun, 111.

~ CATALOG
UNION MODE.L WORKS
CHICAGO.

193 CLARK

_*Buunans

NOTICE TO CONTRACTORS,

The Board of Visitors of the South Carolina Military
Academy asks for Plans, Specifications, anc Bids for
placing a Heating and Lighting Plant in the Military
T.:&cadsex(njy, known as the Citadel, in the City of Charles-
on, S.

Separate ectimates must be submitted for Heating
and for Lighting. "I'heseproposals must be in the hands
of the Chairman ot the Board by the 20th April. 't he
right is reserved to reject any or all bids. Information
furnished upon application to

. GADSDEN, Chairman. Charleston S. C.

How to use Portland Cement, 50c.; P
Cement BOOkS. Tand Coment Sidewalk Constfuetion, 800

Cement and Engineering News, 164 La Salle St., Chicago

of Special Machinery., Models
Experimental work. Inventions devel-
oped. THE FENN-SADLER MACH. Co., Hartford, Conn.

CHI AGOM

DEL WOR
MAD/ISN ST CHICAGO, /él.
WRITE FOR CATALOGUE OF MODEL SUPPLIE 5

MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT 82 W Broadway, New York

Saves oney.  Big prrht
prmtln% tor others. = Large
presﬂ or book, newspaper,
Full instruction sent

My Own toruse Write for catalogue
Clrculars presses, type, &c. to factory
S Cards &c. THE PRLSS CO.
7 ExceLsior W4el PRESS Meriden, Conn.

PEACH TREEQ 4to 6 ft..3 cts. 3 to4 ft., 24 cts.
Circular fne Trees kept dormant late as ‘me 15 if
desired. S. JOHNSTON, Box 175, Stockley. Del,
First Class Lathe and Bench Work, Dle Smkmg
and Chasmg J. T. WAITE, 275 Water St., New York_
M o D E L Draughting and Expenmenml Work

Inventions developed. Salable ar-

ticleg. Yanufactured on royalty or contract.
MARION MODEL WORKS, Box 487, \larwn Ind

WORKING MODFLS furnished of your inven-
tion. Send drawing and descripticn for estimates.
J. WEINERT & CO., 134 Pierce Ave.. Ch1cag0 1.

MECHANICALLY TRUE.
Our machinery for correctly shaping and
spacing the teeth of all kinds of gear is as-
suring work that is mechanically perfect
Wood gear patterns.
BUFFALO GEAR &

' and costs much less.
Send for free booklet.
PATTERN WORKS, Buffalo, N. Y.

WORRELL
Hanmba] Mo.

DRYING MACHINES. °

Dies, Tools, Mnderls and Special Machinery, ~ faping Ranuiseiuirs

& MOORE, Chicago, U. S. A.

;R ST FIFTH AV ENUE, TSIIASA & FitAVKLLY STIESTS.

O IO

WE HAVE BUILT SLOT MACHINES

of allkinds tur 15 years. Can improve, perfect. develop
or build yours in quantities. Write us.
MICHIGAN NOVELTY WORKS. Kalamazoo, Mich.

VOIS

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

‘SPLITDORFA SPARK COILS

“*2m 25 VANDEWATER ST.NY, =g~
Parts. Our line of automo

A “To M 0 B l l bile parts is ccmplete and

embraces new and original ideas in construcnon Send
tor Catalogue and Prices.
OTTO KONIGSLOW, Cleveland, Ohio.

Model Machinery and Experlmental Work.
H. CRAWFORD, 194 Broadway. New York City.

STRONG YOUNG MEN FOR LOCOMOTIVE

Firemen on all railroads. Also Brakemen. Firemen
average $65.00 monthly. become engineers and average
$125.00. Bmkemen average $6000, become conductors
and average $105.0 Name position preferred. Send
stamp for particulurs

Railway A ssociation, Box 48
Station B., Brooklyn, N. Y.

Beat

Squabs Pay g3

Easier, need attention omly part o1
time, bring big prices. Raised in one
month. ttractive for poultrymen,
farmers, women. Send for FREE
BOOKLET and learn this immensely
Tich home industry.

2%9 Atlantic Ave., Boston, Mass.

N\

PLymMouTn Rock Squas Co.,

Hoggson Pocket Time Stamp

Prints Year. Month, Day, Hour and Min-
ute, correctly timing every act, operation
or transaction. An absolute necesgity in
every business. H. HOGGSON & CO.
261-269 W est 17th btreec NEW YORK.

TIndlspensable for home

and general use. — For

sharpening edge tools, such as

knives, scissors, h\tchpts, ete.

For rleamng and polishing me.

tals, silverware, glassware, and

furnishing light power for me.

chanical purposes. Dentists,

butchers, cooks, jewelers, car

’ penters }\lumbers, automobil,

ists and mechanics generally cannot afford to be

without this newly patented invention. Price $8,00 com-

plete, including emery wheel, buffing wheel, and pulley. Sent

L upon receipt of this amount, or c. 0. d. it prefen'ed Money

refunded if not satisfactory /—this is not a toy. Booklet giv-

ing full description sent free. Correspondence with dealers is
solicited, and agents wanted everywhere.

WARNER MOTOR ©O.

Dept. 15, No. 90 Wall St., New York City

ON 30 DAYS TRIAL

For $69.00

We will sell our 2 H. P, Marine Engine complete.
Supiect to 30 days trial.

DAVENPORT MOTOR CO.
1416 West Locust St., Davenport, lowa-

SOLER
oR
M®§)

All ‘automobile lamp burners are much alike but the
generators, the real key note of lamp success, are
vastly different. Examine the perfect system of the
Solar Generat.r and we feel sure you will agree with
us that in Jamps S=Q=L-A=R sgclls success and sat-
istaction. You have enough cther 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

Don't Drink Dirty Water

The best way tobesure isto filter

it. Sometimes it looks clean
fl when it isn’t. Be on the right
sideand protect yourself and your
family from the possibility of
water contamination by always
using a

Berkefeld Filter

in your home. Scientifically construct-
ed. Furnishes one galion of absolutely
pure drmkuw water in four minutes.

Eagy to clean and care for.

BERKEFELD FILTER CO., 4 Cedar Street, New York

we SHIP on APPROVAL

without a cent deposit and allow 10
DAYS FREE TR on_every
\ bicycle. Any wheel not satisfactory
N\ 7eturned at our expeuse.

Highest Grade

1004 Models $ 87510 $17

® CoasterBrakes. Hedgethorne puncture
xoo& tires and1 best equipment.

1902 & 1903 Models

Best Makes 7 fo '2

8500 Second-Hand Wheels

bl
(PR All makes & Models .
good as new $3 to $8
| Great Factory Clearing Sale at
f half factory cost
*EARN A BICYCLE taking orders
“from sample wheel furnished by us.
f Our agents make large proflts. Write
at onre for catalogues and our special offer.
AUTO OBILES, TIRES, Sewing Ma-
hines, Sundries, etc., half usual prices.

MEAD cYcLE €O., Dept. 59¢, Chlcago

EASIER TO ROW

Write
to=day
for free
catalogue

15-foot
boat, crated

seat five persons in coritort,
able for ladies and children.

$29.00

© 1904 SCIENTIFIC AMERICAN, INC

The modern row boat for pleasure, safet vand durability.

apsoneLy saPE Mullin Unsinkable

Steel Pleasure Boats

Made of steel. Practically indestructible.
Air chamber each end. Cannot sink. Can-
not leak. Require no caulking. [deal boat.
for family use, summerresorts, parks. Guaranteed. Will
No other boat so desir-

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



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

Orient Buckboard

g g
With
Two Speed
Price, $425

4H.P.
Weight, 500 1bs

g

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.

CHARTER

GAS and GASOLINE

For All Work.

Stationaries, Portables, Hoisters, Pump-

ers, Sawing & Boat Outfits.
Send for Cat: and Testi

State Your Power Needs.

ials

All varietiesatiowesc prices. Best Kairoad

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes,

S[:ai BS Sewing Machines, Bicycles, Iouls, etc. Save

Money. ListsFree. CHICAGO SCALE Co.. Chicago, 111

Our Microscopes, Microtomes, Laboratory
Glassware, Chemical Apparatus, Chem~
icals, Photo Lenses and Shutters, Field
Glasses, Projection Apparatus, Photoe
Micro Cameras are used by the leading
Laboratories - and_ Government Departe
ments Round the World,

Catalogs free,

& LOMB 0PT.CO.

ROCHESTER;N.Y.

What Is Daus’ Tip-Top?

TO PROVE that Daus’ *Tip-Top” is

the best and simplest device fgr making
y 100 copies from pen-written and 50
copies from typewritten original, we will
ship complete duplicator, cap size,
without deposit, on ten (10)
days’ trial,
Price #7.50 less $
trade discount o1
88 per cent, or

Daus Bidg, 111 John 8., New York

Net

\ =

Tho Reis P, Dans Duglicator Co,

CAND FOR CATLOGCE

15 to 21 Clinton Street.

NECHANICALLY 1

FASTENED

g
»
a

stay on the Rim when in use, but can be de-
tached by a novice. Get a catalogue Gescribing it.

» FISK RUBBER COMPANY
Chicopee Falls, Mass.

Braxcugs a¥D REPaTR Drpors: Bosion, Springfield, New
York, Philadelphia, Washington, Syracuse, Buffalo, Detroit,
Omaha, Cheago, St. Louis, Minneapolis, Deaver, San Fran-
cisco, Los Angeles, London, Eng,

Y

KNOWING

IS NOTHING

DOING

IS THE THING
What are you doing? |,

V7

DO NOT LOSE TIME or become a sluggard in the race

to acquire an independent position in this world,
and with it a competence that will insure you against
worry, care and anxieties. By enrolling as a member of
our school you can profit by becoming a skilled watch-
maker. engraver, and optician, equipped to reap the
fruits of your knowledge and labor and earn at the out-
set from $1.000 to $1,200 per year.

The standing of this school insures prompt recogni-
tion for our graduates as well as profitable gositions.
The greatest watchmaking center in the world.

ept. A Pamphlet- mailed free on request.
WALTHAM

HOROLOGICAL SCHOOL, Waltham, Mass.

$10,000.0

REWARD

2,473,464

Douglas uses Corona
shoes. Corona Colt is
to be the finest patent

Fast Color Eyelets

Scientific American

ApriL 16, 1904.

willbe paid to anyone who can prove
that W. L. Douglas does not make and
sell more men’s $3.50 shoes than
any other manufacturer in the world.

0

The reason W. I,. Douglas $3.50 shoes are worn by more men in all

stations of life than any other make is because they hold their shape, fit
better, wear longer an

AIRS WERE
KNI) SOLD BY W. L. DOUGLAS IN 1903.

¢ Foryears I could not beheve it possible to make a first-class shoe for $3.50, until at last I
treed @ pair of your $3.50 shoes.
thebest wnthew orldfor the money.” —Merritt L. Brown,with Knoz,the Hatter, New York.

W. L. Douglas High-Grade Boys’
Shoes, $2.00 and $1.75.

are of greater value than any other $3.50 shoe.
OF FINE SHOES MADE

1 am now comvincedthat W. L. Douglas $3.50 shoes are

Business
State size

Coltskin in his $3.50
conceded everywhere
leather yet produced.

Used Exclusively.

everywhere.
are within your reach. If

Douglas has the largest men’s $3.50 Shoe Mail Order
s in the world. No trouble to get a fit by mail.
and width; narrow, medium or wide.toes
with or without cap on toe; kind of leather desired;
congress, lace or button. 25c. extra
ilLtf)ougilasts{,ls.m s}loeis aire 1x;(i)ld.
retail stores in the principal c:
No ma&er where you llve, Douglas shoes
you desire further informa-
tion before purchasing, write for Illustrated Catalogue.

W. L. DOUGLAS, 157 SPARK STREET, BROGKTON, MASSACHUSETTS.

rep ays delivery.
ghrough his own
es, and shoe dealers

CAUTION

said Selden patent.
Electric Vehicle Co.
Packard Motor Car Co.
Olds Motor Works
Knox Automobile Co.

The Autocar Co.

Smith & Mabley, Inc.
Central Automobile Co.
Alexander Fischer

machines are liable.

Winton Motor Carriage Co.

The Haynes-Apperson Co.
The George N. Pierce Co.

Apperson Bros. Automobile Co.
Locomobile Co. of America

be enforced against infringers.

ASSOCIATION

The following Manufacturers and Importers are licensed under the pioneer patent No. 549,160, granted to
George B. Selden, dated November 5th, 189, on

Gasolene Automobiles.

In view of their license agreement they and their agents will not sell, keep on hand or in any manner
disposeof o1 deal in directly orindirectly any unlicensed new or second-hand gasoline vehicles, infringing

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

E. R.

Pope

Crest

No. T EAST 424 STREET, NEW YORK

Northern Manufacturing Co.
Pope-Robinson Co.

The Kirk Manufacturing Co.
Elmore Manufacturing Co,

Buffalo Gasolene Motor Co.
The F. B. Stearns Co.

Sandusky Automobile Co.

Auto Import Co.

F. A. LaRoche Co.
SidneyB.
Both thebasic Selden patent and more than 400 other patents owned by membersofthis Association wlli
Manufacturers, Importers, Dealers and Agents, also Users of unlicensed

OF LICENSED AUTOMOBILE MANUFACTURERS

Thomas Motor Co.

Manufacturing Co.

Manufacturing Co.

Bowman Auto’bile Co.

Panels. Etc.
Genealogies Traced.

Scrutinized.

181 St. Botolph St., BOSTON,

Coatsof Arms

Establighed for Trade-Marks,
Stationery, Carriage and Auto-

Colonial Records and Registers

Revolutionary Lineages. \
St. Botolph Research Burean

Mass.

exist.

the very
EVA

s L

NOTE:—To those who tind it con

merit of thisappliance,

STIMULATION without

Means New Life to the Sca'p.

The E
thorough mussage and encourages a free
nd 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
The Ca
twice a day an

money in full if results are not satisfactory
after a thirty days’ use.

ot1s OFFIcE, Fullerton Building.

give a sufficient number of demonstrations free to satisfy them as to the

IRRITATION

vans Vacuum Cap gives the scalp a

ENNEN'S

" ARgsitiveReTier
JPRICKLY HEA'
CHAFING, and - 18
SUNBURN, =4 o
Removes all odor of perspiration.
fightfu! after Shaving.

malled on receipt of 25¢. Ger Mennen's (the original). Sample Free.,
GERHARD MENNEN COMPANY, Newark.N.J.

BORATED
TALCUM

A UTTLE HiGHER
1% PRICE, PERNARS,

¥ THAN GGTALESS
SERSTITUTES,

an 7o

De-
Sold everywhere, or,

is used about ten minutes

its effects are pleasant from

beginning, We will refiind your

Call on or address
N8 VACUUM CAP CO.

Ew YORK OFrICE, 1300 Broadway.
venient to call at our offices we will

Screw Cutting Back Geared

*** Lathes $35

and up, to suit your need either-as to size or price.
rite us, we will interest you.

» The Carroll-Jamiesen Machine Tool Co.
Baravia, Onio, U. S, A,

ACCURATE
RELIABLE
DURABLE

Seesed

STYLISH @
EFFECTIVE
IN DESIGN

WATCHES

7 Snow Hill, London, England

" Perfection in time-keeping quality. combined with beauty of design, must of
necessity create that feeling of satisfaction known to the users of our watches

THE NEW ENGLAND WATCH CO. 37 ®@. 39 Maiden Lane, New York

P

It is simply lawlessness to life énd apparatus not to
takelgﬂrivantage of the new principle applied in the
new

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., Elmira, N. Y.

RICE, $5.

Trade-Mark

by selling direct to us

" SAVE ONE THIRD

By Buying of the Makers
We are actunl manufacturers—not a commission ‘house.
‘We can anid do save our customers one third on retail prices

All our goods carry our guarantee. Our freeillustrated cata-~
logue shows & greater assortment of carriages and harness
5 than any dealer can show you. Send for it.

THE COLUMBUS .
Y CARRIAGE AND HARNESS COMPANY,
COLUMBUS, OHIO.

er and cutting out all dealers’ profits. -

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano INFORMATION on APPLICATION.

NICKEL

Electro-Plating

Apvaratus and Material,
THE
Hanson & VanWinkle
O
Newnl'k: N. J,
92 William St., N. Y.
30 & 32 S. Canal St.
Chicago.

- The -
= POCKET
ANICURE

COSTS 25 CENTS LASTS 25 YEARS

Solid German Silver. Trims, Files and Cleans the nails with
either hand. Don’t take imitations. Sold everywhere or
by mail for 25e. Money back ic_you want it. Manicure
Book, ‘*A Handy Hand Book of the Hands”—
complete instruction on the care of the hands and nails.
Sent for two 2c. stamps.

Klip-Klip Co.; 556 ClintonAve. S., Rochester, N. U,

ROTARY PUMPS AND ENGINES.

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

BANK CHECK PROTECTOR
PAPER CUTTER and SCALE,
Glives an individuality to personal checks

R U

g S 2

DIRECTIONS.—To use Protector place check on
blotter, draw or push roller over figures so as to per-
forate check, as shown above. By Mail 2 cents.
Novelty Appliance Co., 369 Broadway, New York

Computing Figures

mentally is probably the
hardest kind of toil known.
The Comptometer makes it
easy, is twice as quick, in-
sures accuracy and relieves
all mental and nervous strain,
Why don’t you get one?

Write for Pamphlet,:

FELT & TARRANT MFG CO,
&£2-56 ILLINOIS §T., CHICAGO.

CAPACITY 999,999,899
The $6 calculating machine

which does more work than

the mogt expensive. Adds

9 columns at once. Sub-

tracts,

#£ —Divides. 8
ple,drn.pid, )

lifetime.
It is all you claim for it,
A. R. HARPER, Danville 1l
We highly recommend 1t.—J 48,
WALLACE & SON, Parnassus, Pa,
S8ize 4 x 10% inches. Price5.00

" prepaid in the U, 8. rite
for Free booklet. Agents wanted.

The culmination of progressive enterprise |

Eastern

Wi -
Dep::t‘;r:nt, Two speed (iear, Department,

Chicago, 11,  Coaster Brake Hartford,Conn.

CHAINLESS BIGYCL

Catalogues free at our 10,000 dealers’ stores or any one
catalogue muiled on receipt of 2-cent stamp. -

p@p MANUFACTURING

COMPANY
OP'S S

\J ESSFOR TOOLS,

ETC.
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

PRESIDENT SUSPENDER

Any shop or by mail.
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Comfort and service. Guaranteed—“All breaks made good.” 50c and $1.00.

€. A. EDGARTON

MFG. CO., Box 310, Shirley, Mass.






