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STILL ANOTHER RADIUM PUZZLE.

‘What is becoming of our science of chemistry? Our
century-old atomic conceptions have received a rude
shock; the law of the conservation of energy, to which
everything in this universe was supposed to be subser-

vient, is attacked; and now we seem to be reverting to .

the dream of the medieval alchemist—actually thinking
of the transmutation of metals.

This, at least, is what we have come to, after the
announcement made by Sir William Ramsay that
radium apparently changes to helium. When he com-
pares the resultant product of radium with helium, Sir
William Ramsay is sure of his ground; for in conjunc-
tion with Lord Rayleigh he carried on a series of
classic experiments which ended in the discovery of
argon and helium—a discovery which deserves to be
considered one of the most noteworthy achievements in
chemical physics of the nineteenth century. Sir
William Ramsay caught the heavy gas which radium
emanates, a gas so evanescent that it disappears after
a time; he found that gradually its spectrum, en-
tirely different from any hitherto recorded, displayed
the characteristic yellow line of helium. Day by day
the helium line grew brighter. In a word, one element
seemed to have changed to another, It is quite neces-
sary to know how fast radium is turned into helium.
As yet little that js definite has been furnished. If

nothing else occurs but the changing of radium into -

helium, then, Prof. Ramsay figures, it will take 2,000,000
years to dissolve the gas.

Are we not perhaps on the verge of some great gen-
eralization, which will ultimately prove that just as
we have many kinds of forces, all manifestations'of one
great force, so we may have seventy-odd elements,
hitherto regarded as simple forms of matter distinct
from each other, but in reality mere manifestations of
but one matter? This strange, newly-discovered phe-
nomenon certainly tends to show that one element may
be changed into another. “What is this?’ asked Sir
William Ramsay, “but an actual case of that transmu-
tation of one element into another in which the an-
cient alchemists believed when they painfully sought
to change lead into gold and incidentally founded the
modern science of chemistry?”’

. Clearly, there are more things between heaven and
earth than are dreamed of in our chemical philosophy.

WIND BRACING DURING ERECTION.
i The concurrence of several fatal accidents, due to the
overturning by wind storms of partly-erected steel
structural work in bridges and buildings, calls for a
word of warning on this too-little-understood and too-
much-neglected subject. We had occasion to draw at-
tention in these columns, a few years ago, to the com-
plete collapse of the steel structural work of a whole
terminal shed®on onesof the new steamship piers :in
this city, the accident being due entirely to the care-
lessness or oversight of the.superintendent of erection,
in not placing sufficient temporary wind bracing. To
the same cause must be attributed the fall of a trav-
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eler on the new Wabash Railroad bridge at Pittsburg,

in which several lives were lost; the fatal accident on
the Jersey Central bridge over Newark Bay; the fall
of a considerable section of structural work on a
New York warehouse; and the collapse of the steel
work of a mill that was under construction at Chicago.
The best modern construction in tall buildings makes
special provision, in the way either of knee bracing
or lateral ties and struts, for wind pressure; but
there are scores of buildings put up, in which the skele-
ton frame has nothing to offer in resistance to wind
pressure more than the relatively insignificant strength
of the bolts and rivets with which the columns and
beams are fastened together. To guard against collapse
of such buildings during erection, it is .customary to
put in temporary ties of wire cable; and were this pre-
caution always followed, and did the tying up ad-
vance as fast as the erection of the structural work,

'Ybuilt in place, there will be no disaster;
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fatal accidents would never occur. As it is, the desire
to make a record on the part of the erecting gang, or
the carelessness or parsimony of the construction com-
pany, too often permits the erection to be carried to
dangerous lengths before wind bracing is put in. If
the weather is settled and no heavy blow should occur
before a bridge is slung or the masonry of a building
but too often
the contractor is caught napping by a summer squall
or winter gale—and another list of fatalities has to
be recorded. It would be well for building inspectors
and railroad engineers to exercise .a more searching
superviéion of this most impotant feature in steel
construction.

OO

THE SIXTEEN-KNOT SAILING YACHT.

As an aftermath of the recent yachting season, there
are two events which have served to stimulate the
waning interest of yachtsmen in the closing months
of the year; one is the offer of Emperor William of a
cup for an ocean race from Sandy Hook to the east-
ward across the Atlantic Ocean, and the other is the
remarkable speed shown by the latest of the large
auxiliary sailing yachts, which are gaining such great
popularity. We refer to the trial trip of the three-
masted auxiliary schooner yacht ‘“Atlantic,” of which
we gave an illustrated description in a special issue of
some twelve months ago. This fine vessel, which meas-
ures 135 feet on the water line and 185 feet on deck,

- has been built for the express purpose of deep-sea

cruising, and to this end she has been given the very
moderate draft for a yacht of this size of 15 feet, and
has been furnished with steam motive power which,
on her recent trials, proved capable of driving the boat
at a speed of 10% knots an hour under steam alone.
In order to try out her rigging, spars, sails, and ma-
chinery before the finishing touches were put 'on, the
yacht was recently taken out for a cruise on Long
Island Sound, during which she showed remarkable
speed, and proved that the claim of her designer that
she would, under favorable conditions, be capable of
making 16 knots an hour, was well founded. The run
in question was made between New London and New-
port under sail alone. The yacht, after being delayed
in harbor some little time because the wind outside
was too severe for a sail-stretching spin, weighed
anchor at New London, at 7:45 in the morning, to
find when she was outside that the wind was still
blowing at 35 miles an hour, with a strength of 40 miles
in the puffs. As the wind was abeam, and the condi-
tions _favorable for a rapid run, it was decided not to
return, but to push through under lower sails only;
and anchor was dropped at Brenton’s Cove, Newport,
at 10:50 the same morning. The ‘“Atlantic” thus cov-

'ered the distance of 43 knots, from anchorage to an-

chorage, in three hours and five minutes. The sailing
time from Race Rock to Watch Hill a distance of
91% knots, was exactly thirty-one minutes, which is
equivalent to a speed of 18 knots per hour., After
making corrections for a two-knot tide in the yacht’s

favor, she was found to have been making 16 knots ..
~an hour, an estimate that agreed very well with the
ship’s log, according to which she was making 161 -

knots. The tidal conditions, which favored the yacht
at the start, were against it during the latter part of
the run; and the calculated rate of speed, after mak-
ing corrections, works out for 37 knots of the course
at a trifle over 15 knots an hour.
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: AN ELECTROMAGNETIC THEORY OF THE AURORA

, BOREALIS. .
In a paper previously read before the French Acad-

-emy of Sciences, C. H. Nordmann showed by means of

theoretical considerations that the sun must emit
Hertzian waves, the intensity of which is a maximum
in the regions, and at times, of greatest solar activity.
From this proposition an explanation of the solar

- corona and its peculiarities as well as of the spectra of

comets was derived. In a recent note presented to the
Academy, the author tries to show that thegsame ex-
planation would elucidate the nature of the aurora
borealis, as well as the origin of the oscillations .and
disturbances of terrestial magnetism. Previous inves-
tigations have .shown a close connection between the
spectrum of the aurora borealis and that of the light
surrounding the cathode of a tube containing oxygen
and nitrogen; it is hence inferred that the aurora
borealis is a cathodical phenomenon occurring in the
upper exhausted atmosphere. Some special properties
of the aurora borealis are explained by the well-known
property of cathode rays to orientate themselves along
the lines of force of a magnetic field. As regards the
only Adifficulty left by the explication, viz., the origin
of the cathodic phenomena giving rise to the aurora
borealis, the author is able to resolve this questicn
by means of the above proposition.

Tubes containing sufficiently exhausted gases will,
as shown by Ebert and Wiedemann’s work, become
illuminated under the influence of Hertzian waves, the
luminous phenomena thus produced being accurately
identical with the cathode phenomena of Geissler
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tubes. The author therefore thinks aurora boreales:
are caused by cathodical phenomena produced in the
atmosphere under the action of the Hertzian wave:
emanating from the sun, according to the well-known
property of these waves.

On this explanation, the different periods of the
auror®e boreales will easily be accounted for; the fact
that the greatest frequency of the aurora coincides
with the greatest frequency of sun spots is due to the
greater intensity exhibited by the Hertzian wave given
off from the sun during the maximum of sun spots.
The undecennial period of the aurorz seems to corre-
spond with the period of synodical rotation of the sun;
this is accounted for by the fact that the regions of
maximum activity of the sun performing a complete ro-
tation in about 26 days, the aurora borealis must of ne-
cessity possess an identical period. The diurnal period
of the phenomenon is equally explained by this theory:
though the maximum production should correspond with
the maximum of solar radiation in a given point, i. e., to
the passage of the sun through the meridian, the
apparent maximum of the aurore cannot be observed
until in the early hours of the evening, in accordance
with experimental facts, as the brilliancy of daylight at
the instant of the real maximum will hide the phe-
nomenon.

The oscillations of the magnetic needle, as is well
known, exhibit an undecennial period, closely corre-
sponding to the period of sun spots, like that of aurora.
borealis. ) It thus seems as though the variation of ter-
restrial magnetism should be due to the same cause as
aurora boreales. On the other hand, it is generally
presumed that the intensity of terrestrial magnetism
and the variations of this intensity are in close con-
nection with the general electric current of atmosphere,
produced mainly in the upper exhausted layers of at-
mosphere, being relatively conductive, under the in-
fluence of the unipolar induction of vaporization. Prof.
Righi has finally shown the conductivity of an ex-

~ hausted gas tube to be notably augmented under the

influence of Hertzian waves, the tube thus behaving
like a coherer. Now the theory of the author will
readily account for the undecennial period of terrestrial
magnetism; at the  time of the maximum of the
spots, the more intense Hertzian waves of the sun will
give rise to a relatively high diminution in the resis-
tance of the upper atmosphere, resulting in an increase
in the intensity of the electric currents of atmosphere,
and accordingly in an increase in the intensity of ter-
restrial magnetism.

The accidental and instantaneous production of
aurore boreales, as well as the variations in the in-
tensity of terrestrial magnetism, may equally be ex-
piained on the theory of the author. Many examples:
are known of magnetic thunder storms attended by
aurora boreales and coinciding with a violent disturb-

~ance of a solar spot, as detected by means of the spec-
.troscope.

The best instance for the truth of this
theory is, however, derived from the fact observed by
Young, as far back as 1883, that any considerable dis-
turbance of the solar surface will be transmitted to
our terrestrial magnetism with the speed of light. Now
this is just the velocity of Hertzian waves.

o

ARSENIC IN HI'NS’ EGGS.

Since M. Armand Gauthier established the fact that
arsenic forms one of the elements of living organisms,
the attention of scientists has been directed toward
this question. Among the new researches are those
of M. Gabriel Bertrand, and in a paper lately presented
to the Academie des Sciences he brings out the fol-
lowing facts: Following his previous work upon the
presence of arsenic in the organism, he thinks it logi-
cal to admit that this element, like sulphur, carbon,
and phosphorus, is a ‘constant element in the living
cell. Instead of being localized in certain tissues, as
Gauthier supposes, it exists, on the contrary, in all
tissues. If this conclusion is true, and if arsenic is
an element which is necessary to maintain existence,

~ it should be found in the organism at all periods of

life. in the cells of the embryo as well as those of the
adult. It should therefore be found in the bird’s egg,
where the embryo is obliged to accomplish all its de-
velopment without taking from the outside the smallest
part of the arsenic which is needed. Accordingly he
looked for arsenic in the hen’s egg, and succeeded in
finding it, of course in very minute quantities. The:
eggs were obtained from chickens raised at Paris in an
inclosed space and fed since they were hatched upon.
wheat and debris of vegetables. Four parts of the egg
were observed separately—the shell, the shell mem-
brane, white, and yolk. The matter was first dried
and then attacked by a mixture of nitric and sul-
rhuric acids, which were perfectly pure and did not
show a trace of arsenic. To detect the arseni¢ he em-
ployed the usual method of projecting a hydrogen
flame against a porcelain plate, and found that all the
parts of the egg contained appreciable quantities of the
element, but the yolk is by far the richest. Of 1-200th
milligramme which he findg on an average in a single
egg, one-half or two-thirds is contained in, the yolk.
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The white has a much less proportion. In spite of its
small weight, the membrane contains about the same
quantity and sometimes more than the white. With
certain eggs it 1.as sufficient to treat 0.15 gramme of
membrane (the amount contained in one egg) to obtain
a clear arsenic ring. These results, which differ from
thoese which have been obtained hitherto, have only
been made possible by an especially sensitive method
which he uses. They confirm the existence and the
probable role of arsenic in all living cells, and scien-
tists may be confident in drawing the conclusions
which follow from such an important fact.
—_—————————ll O P—
THE HEAVENS IN DECEMBER.
BY HENRY NORRIS RUSSELL, PH.D.

The most interesting event of the past month, from
the standpoint of the amateur astronomer, has un-
doubtedly been the appearance of two large groups ot
sunspots.

The first of these, which is situated some distance
north of the sun’s equator, must have originated about
the end of September, on the far side of the sun. On
October 4 the sun’s rotation carried it into sight, and
it was a conspicuous object, visible even to the naked
eye, until it disappeared behind the western limb two
weeks later. On October 31 it came round again, and
on November 3 and 4 it was followed by ancther new
group of spots, situated in the sun’s southern hemi-
sphere.

At the time of writing the first group consists of
two large spots, about 30,000 and 20,000 miles in diam-
eter, and about 80,000 miles apart, with a few smaller
companions. The second group, though containing no
such large spots, is more extensive, forming an irreg-
ular line fully 200,000 miles long. )

It is impossible to predict just how these spots will
look next month, for sunspots are short-lived affairs,
and c¢hange rapidly; but both groups are s¢ large that
it is probable that they will last through at least one
more rotation of the sun.

The first group should cross the sun’s central merid-
ian about December 3, and the second on the 7th or
8th, so that both of them should be visible during the
first ten days of the month. If they are anything like
as conspicuous as they are now, they will be easily
visible with a field-glass, and perhaps even with the
naked eye.

As is often the case with great sunspots, the appear-
ance of these groups has been accompanied by great
magnetic and electrical disturbances on the earth, cul-
minating in a “magnetic storm” of unusual violence,
sufficient to disturb telegraph lines all over the world,
and accompanied by a brilliant auroral display.

It is now pretty well established that the aurora is
due to electrical action—probably electric currents—in
the extemely rarefied outer layers of our atmosphere,
perhaps 100 miles high. So this, together with the de-
flections of the magnetic needle and the ‘“earth cur-
rents,” which affected the telegraph lines, may be re-
garded as parts of one great disturbance of the earth’s
electrical and magnetic condition. If the coincidence
of such a disturbance with the appearance of a large
sunspot stood alone, it would mean nothing; but doz-
ens of such instances are known, and, what is more,
the number of magnetic storms rises and falls from
year to year in exactly the same fashion as the num-
ber of sunspots. The correspondence of the curves
representing the two is very striking, and extends
even to minor details.

It follows that the sunspots and magnetic storms
must be connected in some way or other. But we do
not yet know what this connection is, or how it works.
It would be unsafe to assume that the visible sunspots
are the cause of the magnetic storms. Both may be
due to some common cause, perhaps something acting
deep down inside the sun. Whatever it is that hap-
pens, it must be on an enomorus scale. The recent
magnetic storm supplied energy enough to run tele-
graph lines several hundred miles long without bat-
teries; and it is obvious that such lines must have taken
up only an infinitesimally small fraction of the energy
of the earth currents. The total expenditure of energy
must have been enormous. But where this “energy
comes from, and how it reaches us, we do not know.

It is improbable that the observed electro-magnetic
disturbances are simply inductive effects from much
greater cnes on the sun. Lord Kelvin h,as calculated
the amount of energy that. would have to be spent in
the sun to create a typical magnetic gtorm on the earth
in this way, and it comes out so éxcessively great—
greater in a few hours than all the energy which the
sun radiates in the or(ﬁnary way in years—that th
hypothesis seems very unlikely. -

It is possible that a clew to the problem ‘may be
given by the recent discoveries in electrical science,
especially those which have introduced to us the new
ideas of electrons and of radio—ac_tivity. But, consider-
ing the present rapid growth of the department of
physics, it seems to be as likely that the explanation,
if we get it, will depend upon some yet undiscovered
fact, as upon those that have become known in the last
few years. For the present we must simply admit that,
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though the connection between sunspots and magnetic
storms is unquesticnably real, its nature is unknown.

As for any relation between the sunspot period and
other terrestrial phenomena, such as the weather, all
that can be said now is that the eifect, if present at
all, -is small, and is so much covered up by much
larger variations due to other causes, that there is
still much discussion among scientific men concerning
its reality.

THE HEAVENS.

The most brilliant region in the starry heavens is
that which now occupies the eastern and southeastern
sky. At 9 P. M. on the 15th Orion is well up in the
southeast. The line of his belt points upward toward
Aldebaran and the Pleiades, and downward to Sirius,
which, though still low, already vindicates its claim
to be the brightest of the fixed stars.

To the left of these constellations lie other hardly
less conspicuous groups. Procyon, a little higher up
than Sirius and considerably farther north, marks the
constellation Canis Minor. Gemini lies above and
Auriga still higher, near the zenith. Foll.owing the
Milky Way westward, we first reach Perseus and then
Cassiopeia. Farther south is Andromeda, below which
in the west lies Pegasus.

Aries lies on the meridian below Perseus, marked
by a. triangle of unequal stars. Eridanus and Cetus
occupy a large area in the south without affording any
conspicuous objects. The southwestern sky is equally
dull except for the presence of Jupiter.

Cygnus is low in the northwest, and Lyra still lower.
Cepheus is sinking on the left of the pole, Draco and
Ursa Minor are below, and Ursa Major beginning to
come up again on the right.

THE PLANETS.

Mercury is evening star throughout December, but is
at first too near the sun ®o be seen. During the last
part of the month he is visible low in the southwest
just after dark. On the 31st he sets an hour and a half
later than the sun, but he is too far south to be con-
spicuous.

Venus is morning star, and is very brilliant all
through the month. She is in Virgo, about 4 deg.
north of Spica, on the 1st, and moves eastward into
Libra during the month. On the 1st she rises at about
3 A. M., but as she is moving southward, she rises later
every night, and on the 31st does not appear until
nearly .4 o’clock.

Mars is evening star in Sagittarius and Capricornus,
and sets about three hours after the sun. On the 20th
he is in conjunction with Saturn, being a little more
than ‘half a degree south of him. As the two planets
do' not set till 7:30 P. M., they should be easily seen.
. Jupiter is evening star in Aquarius, and is the most
conspicuous feature of the evening skies. On the Tth
he is in quadrature with the sun, and is due south at
6 P. M.

Saturn is evening star in Capricornus, and sets
about 7:30 P. M. in the middle of the month.

Uranus is in conjunction with the sun on the 18th,
and is invisible. ) )

Neptune is in opposition on the 27th. He is in the
western part of Gemini, his position on the 1st being
R. A. 6h. 22m. 41s., dec. 22 deg. 15 min. 33 sec. north,
and on the 31st 6h. 19m. 10s., dec. 22 deg. 17 min. 22
sec. He appears in small telescopes as a greenish
star of the eighth or ninth magnitude, and, in the ab-
sence of a good star-chart, can only be surely identi-
fied by his motion. It requires a large telescope to
show his disk, which is only 21 seconds of arc in ap-
parent diameter (about 1-20 of that of Jupiter).

THE MOON.

Full moon occurs at 1 P. M. on the 4th, last quarter
at 6 A. M. on the 11th, new moon at 4 P. M. on the
18th, and first quarter at 9 P. M. on the 26th. The
moon is nearest us on the 7th, and most remote on
the 23d. She is in conjunction with Neptune on the
6th, Venus on the 14th, Uranus on the 18th; Mercury
on the 20th, Saturn and Mars on the 22d, and Jupiter
on the 25th.

At 7 P. M. on the 22d the sun reaches his greatest
southern declination, enters the sign of Capricorn, and,
in almanac parlance, “winter commences.”

Cambridge Observatory, November 6, 1903.
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REPORTING BY ELECTROPHONE,

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.
On the occasion of the recent speech at Birmingham
of the Right Hon. Joseph Chamberlain, a remarkable

* journalistic development was accomplished by the Lon-

don Evening News, which reported the speech in Lon-
don and published it complete within twelve minutes
of the speaker’s,resuming his seat. The feat was
achieved by means of the electrophone.

Birmingham is - "113 miles distant from the English
metropolis. In the London editorial office of the Even-
ing News an electrophone receiving station was estab-
lished, comprising twelve receivers. At the hall where
the speech was delivered, just in front of the speaker,
were ‘arranged - on all sides electrophone transmitters
in small boxes. The wires connected thereto were
switched onto the wires of the national telephone sys-
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tem, which were carried inte the hall for this purpose.
These wires led to the Birmingham post office, where
they were switched through onto the trunk cable to
London. At the metropolitan post office they extended
to the National Telephone Company’s exchange, and
thence to the newspaper office.

The task of reporting the speech was carried out by
ten reporters, and their work was divided into two-
minute spells of reporting, silbsequently reduced to
one-minute intervals as the speech neared completion.
That is to say, the first shorthand reporter was con-
nected to the wires for two minutes, then gave way to
the second reporter, who also had a two-minute in-
terval, and so on with the whole of the ten men in ro-
tation. Then while No. 2 was reporting, the first
shorthand writer who had been relieved transcribed
his notes and was ready for another spell of reporting
after the tenth man had completed his two minutes.
In this manner the whole speech was reported ver-
batim et literatim. Then as fast as the shorthand notes
were transcribed they were handed to the linotype
operator, and the speech was composed and made ready
for printing. B

To guard against risk of breakdown of the cable, two
other trunk cables were held in reserve, but the first -
cable proved sufficiently reliable for the work.

By this enterprising development the newspaper was
enabled to obtain its report and publish the newspaper
more than an hour before the first complete tele-
graphic report was received.

Mr. Chamberlain commenced his speech at 8:10 in
the evening. The first batch of copy was sent to the
composing room and set at 8:22. Mr. Chamberlain sat
down at 10:05; the last batch of copy was sent to the
linotype operator and set at 10:20. The type was cast,
printed, and on sale in the street at 10:32, and the last
batch of the telegraphic report was not received until -
11:37, so that the electrophone beat the telegraph by
1 hour and 5 minutes.

The speech was set up and made up into columns
from end to end, even including the last passages,
which were not issued in the stop-press news space.
Had the stop-press column been utilized for the last
passages of the speech, the paper might have been
published earlier.

The enterprise was purely an experiment, but was so
successful that in future the electrophone will play
an important part in the report of a great speech, since
it is now realized that distance does not militate
against the successful operation of the instrument.
The words were heard with perfect distinctness, as if
the reporters were in the room in which the speech
was delivered. At times, it is true, the words of the
speaker were drowned in the applause of the audience,
and thus escaped the reporters, but that was a contin-
gency against which they would have had to contend
had they been present in the room, unless they had
been exceptionally close to the speaker. Every sound

in the hall was heard with extraordinary clearness.
el O G——————— —— ———

SCIENCE NOTES.
To detect the presence of dissolved oxygen in water,
A. Kaiser makes use of a solution of ferrous sulphate

.in boiled water acidulated with sulphuric acid. This

solution is introduced - by means of a pipette into -a
flask filled with the water to be examined; an excess
of caustic potash solution is then added, the fiask stop-
pered and shaken. If the water be rich in oxygen, thea
precipitate remaining in suspension immediately be-
comes of a yellow color, ferric hydroxide being formed.
If little oxygen be present, only a greenish precipitate
of ferrous hydroxide is formed, and with water free
from oxygen, the precipitate remains of a greenish-
white color. Small quantities of nitrates or nitrites
present do not interfere with the reaction.—Journ.
Soc. Chem. Ind., after Chem. Zeit.

The hypothesis that the energy lost by radio-active
bodies should be recovered in the form of gravitation
energy has frequently been made, and in a recent
paper Herr Seigel tries to confirm this theory by expos-
ing a small lead sphere to Becquerel rays, when a
loss in weight would be noted. As, however, these
losses seem to remain within the limits of possible
experimental errors, T. Forch, in a note puﬁliShed in
the Physikalische Zeitschrift, No. 11, proceeds to test
his conclusions by repeating his experiments in a some-
what modified form. It results from the author’s ex-
periments that, with the radio-active substance used,
no absorption of gravitation energy exceeding 1-25,000,-
000 of the mass of the lead will take place. A theoret-
ical research by G. Kucera relative to the same subject
is published in the same issue of the above periodical.
The theoretical considerations Seigel bases himself on
are tested and his assertion -criticised, that the masses
acting,on the lead sphere should be taken as being
condensed in the centers of gravity of the chords
cut out by the surface of the earth and as being pro-
portional to their flength. - In order to carry out an
integration on a tri-dimensional figure, tri-dimensional
elements should be chosen as elements of integration.
Correcting in this way Setgel’s calculations will modify
them considerably.—A. G.
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A MOTOR “ PULLMAN *=LORD
ANGLESEY'S NEW MORS.
A singularly imposing car.

has been seen in London late-

ly, under the pilotage of Mr.

Montague Grahame:-White, and

excellent ideas of its exterior

and interior alike are afforded
by the accompanying illustra-
tions. The Mors in question
has just been sold to the Mar-
quess . of Anglesey. It is the
only one of its type ever built,
and has created quite a sensa-
tion wherever it has gone.

The interior was completed

from designs by Mr. Grahame-

‘White, excellently carried out

by Lamplugh et Cie, of Paris.

A car of similar design is now

being built for the Countess de
Carrié, and will be shown at
the Paris Salon in December.
Mr. Grahame-White has sup-
plied us with the fcllowing de-
tails of the Marquess of An-
glesey’s new acquisition:

This car was specially de-
signed and built to represent
the finest work it is possible to

embody in the production of
the latest automobile carriage.
The cost was not taken into
consideration at all, but the chassis and
carriage work were the outcome of many
months’ thought and consideration. The
idea was to produce a car with all the com-
forts of a Pullman carriage, now well known
on the leading railway systems in England.

The frame is specially constructed with a
wheel base of 10 feet 6 inches and suspend-
ed on extra long springs, with equal size
wheels, ‘all- of which are fitted with 120
mm. Continental tires giving a smoothness
of running hitherto unknown. The engine
is of the new Mors type with four cylinders,
giving between 35 and 40 horse power on
the brake, having a four-throw crank and
double cam shafts, mechanically operating
both induction and exhaust valves.

Magneto ignition is fitted with the usual
“make and break” firing. The motar is. ex-.
tremely silent when throttled, and an extra
lever is fitted to the top of the steering
wheel which regulates the time of firing by
altering the position of the cam shaft actu-
ating the tappet rods. The radiator is of
the well-known Mercédés type and fan cool-
ed. The firing of each cylinder can be
tested independently by releasing the spring contact
rods forming the circuit to the sparking plugs, each cyl-
inder being hinged to a rod forming positive conduct
from the magneto.

The pump, cam shaft, and magneto gear wheels are
made of 114 inch fiber with a center strip of brass,
which give very silent running. The fan is driven
from the magneto shaft by a ‘belt. The main crank
shaft bearings are lubricated by a geared lubricator,
while the cylinders themselves aressplash lubricated
by the dip of the connecting rods in the base chamber.

Scientific American
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THE 85 H. P. “PULLMAN” MORS JUST ACQUIRED BY THE MARQUESS OF ANGLESEX.

inside is fitted with four re-
volving armchairs, one at each
corner, luxuriously wupholster-
ed in dark red morocco leather,
The whole of the inside wood:
work is of polished mahogany,
In between these are two sidc
tables forming small cup-
boards and drawers. The tops
of these are polished, while
they can be opened up to form
one large table covered on the
face with green baize.

The front of the car inside
(behind the driver’s seat) is
fitted with a morocco leather

holdall, comprising clock, ba-
rometer, thermometer, mani-
cure set, note books, looking

glass, and an electric telephone
to the driver with an indica-
tor marked right, left, turn,
steady, home, quicker, etc.
There aie two electric light
sprays, each having two 8
candlepower lights with glass
shades, which ~ derive their
power from two sets of accum-
ulators giving 16 volts each.
These are placed in the well of
the car between the driver’s
seat and the main body. A
» heating apparatus for the win-

PART OF THE INTERIOR OF THE “PULLMAN” MORS.

The exhaust box is arranged with an additional fitting
by which the engine can be still more muffled in traffic
and allowed to exhaust comparatively -free when in
the open country or ascending steep hills.

The body is, as already stated, fitted as a Pullman
car, as will be seen by the accompanying photograph;
it has large windows at the sides and ends, and at
each corner curved panes, all of beveled plate glass.
Sliding ventilators are fitted above these, and the front
glass is made to drop inside the frame of the body.
All the windows are fitted with spring sun blinds. The

THE NEW ORE CARRYING STEAMER “ GRANGESBERG,”
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ter (which can be connected to the exhaust
at will) is also provided.

The ceiling is decorated in the Louis XV.

style, while the car is furnished with royal
blue plush curtains. The dashboard is of

" the hooded Da.mler pattern, and is fitted
with main sight lubricator, clock, gradome-
ter, voltmeter, and the direction indicator
connecting with the inside of the car. On
the roof provision is made for carrying a
good supply of luggage. The whole of these
are lit electrically at night. The car is also
fitted with four large size brass Blériot acety-
lene lamps, one pair giving light laterally,
and the other showing direct on to the road.
The two top doors of the bonnet are covered
with copper sheeting, the fittings throughout
are all brass plated; frame and wheels are
painted in pale yellow and lined black; the
body is dark blue with fine red lines; two
side baskets are fitted between the steps and
rear mudguards, capable of carrying a large
supply of tools.

The car is geared to travel at an average
speed of twenty-five miles an hour with a
full load. These particulars as well as the

illustrations are taken from The Car.

THE ‘ GRANGESBERG”—A GIANT ORE-CARRYING
STEAMER.

The “Grangesberg” is a recently constructed steamer
intended to carry iron ore from the Baltic to Rot-
terdam, and was built to the order of Messrs. W. H.
Muller & Co., of Rotterdam. To unload her in the
ordinary way would take a fortnight. With her ingen-
ious equipment of derricks she will be able to unload
in 30 hours.
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She has 14 masts ranged in two lines on each side
of the hatchways. To each of the masts, except the
pairs at both ends, are fixed two derricks, and to each
mast of the end pair is fixed one derrick. She has thus
24 derricks, and they are so arranged that they can all
be worked together. The ship has no ’tween-decks.

Scientific American

exposition of the Société Francaise de Physique several
remarkable photographs produced - by electric dis-
charges. The following interesting facts have been
procured from Prof. Leduc:

The object is to direct the electric discharge on the
sensitive plate, so as to render it regular and symmet-
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leaf and the metallic point form the armatures.
Only one discharge is produced; the plate is care-
fully dried with .a dry cloth, so that no powder
may be . left, and is then developed. in the usual
way. That the result is always unforeseen, makes
these experiments quite fascinating. As a gener-

ORNAMENTAL PATTERNS PRODUCED UPON SPECIALLY-TREATED PLATES BY ELECTRICAL DISCHARGES.

Instead, she has 12 holds, each hold being divided
lengthwise into two compartments.

There are thus 24 compartments, and each derrick
has one twenty-fourth of the ship to unload. Obvious-
ly this is a vastly quicker method than the present slow
praetice, whereby often only a couple of derricks are
able to work on a whole cargo—one at the forward
hatchway, and one at the aft.

The masts can, if necessary, be used for sails, but
the spread of canvas will be very small. She will rely
on her engines, which are of 2,200 horse power. Her
contract speed is 10 knots an hour, but on being tested
over the measured mile she is stated to have traveled
at the rate of 101% knots.

Her dimensions are: Length, 440 feet; beam, 62
feet; depth, 29 feet. When loaded with her cargo of
10,300 tons she draws 22 feet 8 inches.

PHOTOGRAPHY BY ELECTRIC DISCHARGES.

M. Stephan Leduc, professor of biological physics

at the Ecole de Médicine of Nantes, presented at a late

rical, while producing designs capable of furnishing
motifs for ornamentation which may be indefinitely
varied. In order to do this, the sensitive plate must
be thus prepared: In the dark room lighted with red
light, a dry plate coated with gelatino-bromide of sil-
ver is covered with pasteboard; frem which previcusly
the symmetrical design desired to be produced by the
electric discharge has been cut out; the plate is sprink-
led by means of a sieve with an insulating powder, such
‘as fecula, starch, sulphur, or a powdered oxide or
metallic salt. Then the pasteboard is taken off; the
cut-out design is reproduced on the sensitive surface
by the powder, the remainder of this surface remaining
clean and smooth. ¢

The result may be varied not only by employing dif-
ferent designs, but by distributing over the sensitive
surface pieces of tin, lead, copper, etc., cut variously.
The powders give to the lines more or less firmness,
according to their fineness and density; the most com-
pact powders give the finest lines, and a great diversity
in appearance may be obtained by employing different
powders variously

ator of electricity, either an induction coil (Ruhm-
korff coil) or a static machine may be utilized, and the
smallest generators are sufficient.

. ELECTRIC BLUE-PRINT MACHINERY.

- The great value of electricity for blue printing has
long been reccgnized, permitting as it does the produec-
tion of prints immediately upon completion of the trac-
ings . without the inconvenience and delay caused: by
cloudy or rainy weather.

Manufacturers, architects, and engineers have long
appreciated the fact that a good machine for this pur-
pose would be invaluable, because it would enable them
to obtain blue prints at any hour of the day or night
without loss of time from atmospheric conditions, and
without obliging the operator to remain idle during
rainy weather.

The Franklin electric blue-print machine, manufac-
tured by Williams, Brown & Earle, of Philadelphia,
represents the latest and best type of its kind and

distributed by means
of several paste-
board covers.

The plate coated
with  gelatino - bro-
mide of silver thus
prepared is placed
with its non-sensitive
side on a metallic
leaf, put in commu-
nication with one of

the poles of the
generator of electri-
city.

On the sensitive

surface, in the center
of the symmetrical
design formed by the
‘bowder, a metallic
point is ‘placed,
which communicates
with the other pole
* of the generator. The
differences of the
poles likewise con-
tribute in varying
the results.
In the operation
thus conducted the
. plate coated with
gelatino-bromide of
silver represents the
dielectric of a con-
denser, of which the

Examining the Finished Print,

THE FRANKLIN BLUE-PRINTING MACHINE.
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overcomes entirely the many objections to the ma-
chines now in use for this purpose.

The portion of the machine by which the printing is
accomplished consists of two continuous bands of
transparent celluloid. Each of these bands is held
firmly in position by two rollers, of which one is an
idler and the other a driving roller which actuates the
band. The driving rollers are geared together and re-
volve at exactly the same rate of speed, causing the
bands to move synchronously. The transparent cellu-
loid bands, as they travel from one roller to the other,
pass over a convex surface or ‘“hump,” shaped in the
section of a cylinder, and are held in absolute contact
with this surface and with one another by an auto-
matic adjustable tension device. In order to make a
print, the tracing and sensitized paper are introduced
between the transparent bands, by means of which
they are held in absolute contact with one another, and
in this position pass in front of the electric lamps.
The printing is thus accomplished automatically; and
the action of the machine being continuous, prints of
any length can be made, or one separate print after
another may be obtained in rapid succession.

The lamps and motor are furnished for the direct
or alternating currents of 104, 110, or 220 volts. Eith-
er four or five inclosed arc electric lamps are used.
These lamps are each arranged to pass from 23, am-
peres on the 220-volt current to 5 amperes on the 104
ard 110 volt currents, making ‘a very low cost of oper-
ation.

The motor is of 1-10 horse power and can be furnish-
ed for any current or voltage. By an ingenious cone
device the speed of the bands may be altered so that
the tracings and sensitized paper pass at a rapid or
slow speed across the -convex surface, thus making
either a long or short exposure.

Prints can be made at a maximum speed of ocne min-
ute exposure, or a minimum speed of 10 minutes. This
great range permits all kinds of sensitized paper to be
used. Tracings of any density, including paper nega-
tives, drawings on bond paper or crumbled tracings,
are all printed with ease by any intelligent boy. Thus
is it possible to make prints by electric light, rapidly,
at a low cost, of any size and continuously, without
stopping or readjusting the machine.

el O
s

Other Ship Canals Than Panama,

The renewed attention being given to the proposed
isthmian canal at this time lends especial interest to
a discussion of the great canals of the world, presented
by the Department of Commerce and Labor through
its Bureau of Statistics. The ship canals of the world,
it says, are nine in number, as follows:

(1) The Suez Canal, begun in 1859 and completed
in 1869. ’

(2) The Cronstadt and St. Petersburg Canal, begun
in 1877 and completed in 1890.

(3) The Corinth Canal, begun in 1884 and completed
in 1893. .

(4) The Manchester Ship Canal, completed in 1894.

(5) The Kaiser Wilhelm Canal, connecting the Bal-
tic and North seas, completed in 1895.

(6) The Elbe and Trave Canal, connecting the North
Sea and Baltic, opened in 1900.

(7) The Welland Canal, connecting Lake Erie with
Lake Ontario.

(8 and 9) The two canals, United States and Cana-
dian, respectively, connecting L.ake Superior with Lake
Huron.

THE SUEZ CANAL.

The Suez Canal is usually considered the most im-
portant example of ship canals, though the number of
vessels passing through it annually daes not equal
that passing through the canals connecting Lake Su-
perior with the chain of Great Lakes at the south. In
length, however, it exceeds any of the other great ship
canals, its total length being 90 miles, of which about
two-thirds is through shaliow lakes. The material ex-
cavated was usually sand, though in some cases strata
of solid rock from 2 to 3 feet in thickness were encoun-
tered. The total excavation was about 80,000,000 cubic
yards under the original plan, which gave a depth of
25 feet. In 1895 the canal was so enlarged as to give
a depth of 31 feet, a.width at the bottom of 108 feet
and at the surface of 420 feet. The original cost was
$95,000,000, and for the canal in its present form slight-
ly in excess of $100,000,000. The number of vessels
passing through the canal in 1870 was 486, with a
gross tonnage of 654,915 tons; in 1875, 1,494 vessels,
gross tonnage, 2,940,708 tons; in 1880, 2,026 vessels,
gross tonnage, 4,344,519 tons; in 1890, 3,389 vessels,
gross tonnage 9,749,129 tons; in 1895, 3,434 vessels,
gross tonnage, 11,833,637 tons; and in 1900, 3,441 ves-
sels, with a gross tonnage of 13,699,237 tons. The rev-
enue of the canal is apparently large in proportion to
its cost, the Statesman’s Yearbook for 1901 giving the
net profits of 1899 at 54,153,660 francs, and the total
amount distributed among the shareholders 51,538,028
francs or about 10 per cent of the estimated cost of
$100,000,000. ’

The canal is without locks, belng at the sea level

width at the surface 190 feet.
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the entire distance. The length of time occupied in
passing through the canal averages about eighteen
hours.. By the use of electric lights throughout the en-
tire length of the canal passages are made at night
with nearly equal facility to that of the day. The
tolls charged are 9 francs per ton net register, “Dan-
ube measurement,” which amounts to slightly more
than $2 per ton United States net measurement. Steam
vessels passing through the canal are propelled by their
own power.
THE CRONSTADT AND ST. PETERSBURG CANAL.

The canal connecting the Bay of Cronstadt with St.
Petersburg is described as a work of great strategic
and commercial importance to Russia. The canal and
sailing course in the Bay of Cronstadt are about 16
miles long, the canal proper being about 6 miles and
the bay channel about 10 miles, and they together ex-
tend from Cronstadt, on the Gulf of Finland, to St.
Petersburg. The canal was opened in 1890 with a nav-
igable depth of 201% feet, the original depth having
been about 9 feet; the width ranges from 220 to 350
feet. The total cost is estimated at about $10,000,000.

THE CORINTH CANAL.

The next of the great ship canals connecting bodies
of salt water in the order of date of construction is the
Corinth Canal, which connects the Gulf of Corinth
with the Gulf of Zfgina. The canal reduces the dis-
tance from Adriatic ports about 175 miles and  from
Mediterranean ports about 100 miles. Its length is
about 4 miles, a part of which was cut through granite
soft rock and the remainder through soil. There are
no locks, as is also the case in both the Suez and Cron-
stadt canals, already described. The width of the canal
is 72 feet at bottom and the depth 2614 feet. The work
was begun in 1824 and completed in 1893 at a cost of
about $5,000,000. The average:tolls are 18 cents per
ton and 20 cents per pdssenger.

THE MANCHESTER SHIP CANAL.

The Manchester Ship Canal, which connects Manches-
ter, England, with the Mersey River, Liverpool, and
the Atlantic Ocean, was opened for traffic January 1,
1894. The length of the canal is 35% miles, the total
rise from the water level to Manchester being 60 feet,
which is divided between four sets of locks, giving
an average to each of 15 feet. The minimum width is
120 feet at the bottom and averages 175 feet at the
water level, though in places the width is extended to
230 feet. The minimum depth is 26 feet, and the time
required for navigating the canal from five to eight
hours. The total amount of excavation in the canal
and docks was about 45,000,000 cubic yards, of which
about one-fourth was sandstone rock. The lock gates
are operated by hydraulic power; railways and bridges
crossing the route of the canal have been raised to
give a height of 75 feet to vessels traversing the canal,
and an ordinary canal whose route it crosses is carried
across by a springing aqueduct composed of an iron
caisson resting upon a pivot pier. The total cost of
the canal is given at $75,000.000. The revenue in 1901,
according to the Statesman’s Yearbook, was £621,128,
and the working expenses, £483,267. For the half year
ending June 30, 1900, the canal yielded £16,488 toward
paying the £112,500 of interest which the city of Man-
chester has to pay on the capital invested in the enter-
prise. The freight-paying tolls on the canal amounted
to 1,487,841 tons in the half year, an increase of 12 per
cent over that of the corresponding period of the pre-
ceding year.

THE KAISER WILHELM CANAL.

Two canals connect the Baltic and North seas through
Germany, the first, known as the Kaiser Wilhelm Ca-
nal, having been completed in 1895 and constructed
largely for military and naval purposes, but proving
also of great value to general mercantile traffic. Work
upon the Kaiser Wilhelm Canal was begun in 1887,
and completed, as above indicated, in 1895. The length
of the canal is 61 miles, the terminus in the Baltic Sea
being at the harbor of Kiel. The depth is 2914 feet,
the width at the bottom 72 feet, and the minimum
The route lies chiefly
through marshes and shallow lakes and along river
valleys. The total excavation amounted to about 100,-
000,000 cubic yards, and the cost to about $40,000,000.
The number of vessels passing through the canal in
1900 was 21,571, with a tonnage of 4,282,258, and the
dues collected amounted to 2.133,155 marks.

SHIP CANALS CONNECTING THE GREAT LAKES OF NORTH
AMERICA.

Three ship canals intended to give continuous pass-
age to vessels from the head of Lake Superior to Lake
Ontario and the St. Lawrence River are the Welland
Canal, originally constructed in 1833 and enlarged in
1871 and 1900; the St. Marys Falls Canal at Sault Ste.
Marie, Mich., opened in 1855 and enlarged in 1881 and
1896; and the Canadian canal at St. Marys River,
opened in 1895. In point of importance, measured at
least by their present use, the canals at the St. Marys
River by far surpass that of the Welland Canal, the
number of vessels passing through the canals at the
St. Marys River being eight times as great as the num-
ber passing through the Welland, and the tonnage of
the former nearly forty times as great as that of the
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latter. One of the important products of the Lake
Superior region, iron ore, is chiefly used in the section
contiguous to Lake Erie, and a large proportion of
the grain coming from Lake Superior passes from
Buffalo to the Atlantic coast by way of the Erie Canal
and railroads centering at Buffalo. The most import-
ant article in the westward shipments through the
Sault Ste. Marie canals—coal—originates in the terri-
tory contiguous to Lake Erie. These conditions largely
account for the fact that the number and tonnage of
vessels passing the St. Marys River canals so greatly
exceed those of the Welland Canal.

The Welland Canal.—The Welland Canal connects
Lake Ontario and Lake Erie on the Canadian side of
the river. It was constructed in 1833 and enlarged in
1871 and again in 1900. The length of the canal is 27
miles, the number of locks 25, the total rise of lock-
age 327 feet, and the total cost about $25,000,000. The
annual collection of tolls on freight, passengers, and
vessels averages about $225,000 and the canal 'is open
on an average about two hundred and forty days in a
year.

The Sault Ste. Marie Canals.—The canals of Sault

‘Ste. Marie, Mich., and Ontario, are located adjacent to

the falls of the St. Marys River, which connects Lake
Superior with Lake Huron, and lower or raise vessels
from one level to the other, a height of 17 to 20 feet.
The canal belonging to the United States was kegun
in 1853 by the State of Michigan and opened in 1855,
the length of the canal being 5,674 feet, and provided
with two tandem lccks, each being 350 feet in length
and 70 feet wide, and allowing passage of vessels
drawing 12 feet, the original cost being $1,000,000. The
United States government, by consent of the State,
began in 1870 to enlarge the canal, and by 1881 had
increased its length to 1.6 miles, its width to an aver-
age of 160 feet, and its depth to 16 feet; also had built
a single lock 515 feet long and 80 feet wide, with a
depth of 17 feet on the sills, which was located 100
feet south of the State locks. The State relinquished
all control of the canal in March, 1882. In 1887 the
State locks were torn down and replaced by a single
lock 800 feet long, 100 feet wide, and a depth of 22
feet of water on the sills. This lock was put in com-
mission in 1896. The canal was also deepened to 25
feet. The Canadian canal, 14 miles long, 150 feet
wide, and 22 feet deep, with lock 900 feet long, 60
feet wide, with 22 feet on the miter sills, was built on
the north side of the river during the years 1888 to
1895. The number of vessels passing through the
United States canal in 1902 was 17,588 and through
the Canadian canal 4,204. In 1900 the number of ves-
sels passing through the United States canal was 16,-
144, and through the Canadian canal, 3,003, showing
an increase of 1,200 in the number of vessels passing
through the Canadian canal, and a slight decrease in
the number through the United States canal, the in-
crease in the number passing through the Canadian
canal having been due to the development of the Michi-
pocoten district.” The tonnage passing through the
United States canal in 1902 was: Registered tonnage,
27,408,021 tons; in 1901, 22,222,334 tons, against 20,
136,782 in the year 1900; the freight tonnage in 1901 °
was 25,026,522 tons, against 23,251,539 tons in 1900.
The Canadian canal shows: Registered tonnage in
1902, 4,547,561; in 1901, 2,404,642 tons, against 2,160,-
490 in 1900. A marked contrast between the business
of the St. Marys Falls and Welland canals is found in
a comparison of their figures for a term of years. The
number of vessels passing through the Welland Canal
in 1873 was 6,425, and in 1899, 2,202, a reduction of
more than one-half in the number of vessels. The
number of vessels passing through the St. Marys Falls
Canal in 1873 was 2,517, and in 1902, through the
American and Canadian canals, 22,659.

_— .t r———
A Convention on Mosquito Exclusion.

A convention is called to be held on December 16 in
New York, at the rooms of Board of Trade and Trans-
portation, in the Mail and Express Building, in the
interests of “Mosquito. Extermination.” It is expected
much interesting data will be given; and in view of
the well-known fact that certain species of mosquitoes
promote the spread of malaria, the subject becomes
one ‘of  special public interest, particularly as the
proposed general mosquito extermination will greatly
benefit: the public health.

—_— e

Those who are looking forward with trepidation to
the time when the world’s coal supply shall be ex-
hausted will' find solace in some rough calculations by
John Clarke . Hawkshaw, a prominent civil engineer,
concerning the water power now going to waste. He
says: “Assume a depth of 10 inches of rainfall to
flow off each square inch of land surface, the mean
height of which may be taken as 2,250 feet above sea
level. Then the water from the whole surface falling
through the mean height would give 10,340,000,000
horse power in perpetuity. Our present yearly output
of 225,000,000 tons of coal would give that horse power
for only a little over half a day.”
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The Mexican Cotton-Boll Weevil and the Damage
It Has Caused This Season.

The most serious menace that the cotton planters
of the South have ever been compelled to face is the
Mexican boll weevil, which is ravaging the cotton
fields of Texas. The weevil has not been found out-
side that State except in the instance which occurred
in August at the Louisiana Sugar Experiment Sta-
tion at Audubon Park in the environs of New Or-
leans. In that case the circumstances have led the
Louisiana authorities to the conviction that the pests
were purposely placed in the cotton plots by some in-
terested person. The station authorities promptly de-
stroyed all the cotton of the experimental plots by
picking the fallen fruit, uprooting and burning the
plants, and subsequently plowed and flooded the land
after it had been thoroughly sprayed with crude petro-
leum. As there are no. cotton fields within 10 miles of
Audubon Park, and several examinations by the station
entomologist failed to reveal any weevils, it is very
probable that the colony was completely exterminated.

The difficulties in the way of controlling the boil
weevil lie as much in its habits and manner of work
as in the peculiar industrial conditions involved in
the production of the staple in -the Southern States.
The weevil lives in all stages, except the imago, within
the fruit of the plant well protected from any poison
that may be applied, and in that stage takes food only
by inserting its beak within the substance of the plant.
It is remarkably free from the attacks of parasites and
diseases, occupies but fourteen days for development
from egg to adult, and the progeny of a single pair in
a season may reach 134,000,000 of individuals.

The weevil adapts itself to climatic conditions to
the extent that the egg stage alone in November may
occupy as much time as all the immature stages to-
gether in July or August. These factors combine to
make it one of the most difficult insects to control.

The territory at present affected by the boll weevil
is entirely in Texas. The nearest approach to the
Louisiana line is in the immediate vicinity of Timpson,
25 miles away. The nearest approach to Shreveport
is in Wood County, about 100 miles distant. On the
north it has been found in the vicinity of Sherman just
south of the Red River. In the region between the lati-
tude of Greenville and the Red River the weevil is only
scatteringly present and has caused no general dam-

“age. It will require nearly two years for it to reach -

such numbers as to materially reduce the normal pro-
duction. Although many conditions make it very diffi-
cult to reduce to figures the damage caused by the wee-
vil, calculations made in the Division of Entomology
of the U. S. Department of Agriculture; based upon
statements showing the production of cotton in ten
leading counties in Texas when the boll weevil was
absent and when it was present, and showing the in-
crease in ten other counties when the weevil was ab-
sent at both similar periods, appear to justify the esti-
mate that the total damage caused by the insect is
about 50 per cent. Upon that basis the Texas planters
have suffered a loss of $15,000.000 during the present
season, and this estimate, it is stated, agrees with those
of conservative cotton statisticians. As the normal cot-
ton crop of the United States is estimated to represent
a value of $500,000,000, the probable ultimate damage,
when the pest has become spread over the entire cotton
belt, provided nothing were done to check it, would
be in the neighborhood of $250,000,000 annually.

Nevertheless there are conditions at work that seem
to indicate that planters in weevil regions are gradu-
ally adopting changes in their system of producing
the staple that have a tendency to avoid damage.

The work of the U. S. Department of Agriculture

with the boll weevil consists of field experiments and
laboratory investigations. Mr. W. D. Hunter, of the
Division of Entomology, assisted by several entomolo-
gists, has charge of the investigations in Texas, and
Mr. E. A. Schwarz of the Division has conducted
studies in Cuba. The field work comprises tracts of
cotton grown in such manner as to constitute demon-
strations of the means necessary in order that the
staple may be produced profitably in spite of the wee-
vil. These fields are located in six different points
representing the:five regions in Texas, which, by rea-
son of variation in climate and soil, constitute as many
distinct cotton districts. In these fields every expe-
dient that has been found to be useful in avoiding
damage by the weevil is being tried. The work of the
Division of Entomology during the season of 1902
demonstrated that it is possible to produce cotton pro-
fitably in spite of the weevil; the work of the present
season shows this again under different conditions of
climate and soil, and in addition furnishes practical
demonstrations of the value of the recommendations of
the Division to planters at six different points in the
State. In the laboratory the life history of the pest
is being carefully investigated. In addition, Mr.
Schwarz has spent several months of the present year
in Cuba, studying the manner in which natural con-
ditions, whether of parasites, diseases, climatic condi-
tions, or of bringing about a degree of resistance on
the part of the plant, control the insect where it has
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existed as an enemy of the cotton plant for a. much
longer period than in the United States. He found
what he supposes to be the original food plant of the
insect in the “algodon de rifion” or kidney cotton of
that island. He failed to discover any parasites at
all and did not succeed in finding any important ten-
dency toward immunity on the part of the five distinct
varieties studied.

The steady extension of the territory affected by the
weevil year by year until the northern boundary is
far north of the center of cotton production in the
United States has convinced all observers that it will
eventually be distributed all over the cotton belt. Al-
though its progress has been comparatively slow during
the time it has been in Texas, it has displayed no ten-
dency toward dying out.

The fact that several Eurcpean governments are
sending agents to this country to procure seed to be
used in experiments in producing the fiber in their
colonies calls attention to the probability that the wee-
vil may be carried to remote portions of the globe. Al-
though the insect does not, except accidentally, hiber-
nate within the hull of the seed, every seed house at-
tached to a gin in the ‘infested territory harbors any
that are brought in from the fields in seed cotton.
They crawl into the seed bins as they would crawl any-
where for protection. All danger could easily be avoid-
ed by fumigation of the seed or by leaving it sacked in
storage rooms isolated from new cotton for a year
previous to-shipment. ) ] )

The work of the Division of Entomology has demon-
strated that no direct or specific means, such as poisons,
will ever be of much avail in fighting the weevil and
that there is little hope for the artificial propagation of
diseases or in obtaining a variety that is in any sense
resistant. Experiments, however, with cultural methods
have been highly successful and have obviated the ne-
cessity of looking to direct ones.

The cultural methods consist of reducing the num-
per of the pests in the fall by early destruction of the
plants and in hastening the maturity of the crop the
following spring by every means available. Fall de-
struction consists of plowing up and burning the
plants as soon as the pests have multiplied to such an
extent as to render the picking of any more cotton
doubtful. Under normal conditions this should occur
some time in October. The benefits resulting from this
process are threefold. Many weevils are actually kill-
ed, the development of several of the so-called broods
is prevented, thus further reducing the number which
go into hibernation, and, moreover, the hibernating
season, during which many causes bring about a con-
siderable mortality, is lengthened.

While this apparently causes a loss of the top crop,
it is not a loss when the other recommendations of the
Division of Entomology are followed. A crop can
be obtained which will mature -before the weevils have
an opportunity to do considerable damage, and this
is brought about by the use of a rapid-growing variety
accomplished by the planting of northern seed. This
must be planted early when the season permits; the
rows must be planted at a somewhat wider distance
than has been the préctice, and a thorough cultivation
of the crop must follow. In this way it has been shown
the past season that from a half bale to a bale per acre
can be cropped in territory where under the old sys-
tem one-tenth of a bale more or less is secured with
difficulty.

By these methods it _is possible to produce the
staple at a margin of profit that will compare favor-
ably with that realized in the production of most of the
staple crops of the United States, even though the
large 7yields of: cotton -occasionally gained in earlier
years seem no longer possible in the districts affected
by the weevil. ’

Ot

Slight Display of Leonids, A.M. November 16, 1903.

BY PROF. EDGAR L. LARKIN.

A watch was maintained for Leonid meteors at this
observatory, from Oh. 40m. to 2h. 5m. A. M. on Mon-
day, November 16, 1903. The display was feeble in-
deed when compared with the magnificent shower
observed here on November 15, 1901, when 661 were
recorded. Twelve Leonids were seen this year; the
first being at Oh. 44m. and the last at 2h. 5m. A. M.
Pacific time. They were all from within the sickle of
Leo; two from the radiant point, that is, almost ex-
actly “head on.” The first from radiant was at 1h.
4m., and the other at 1h. 22m., and were equal in bril-
liancy to Gamma Leonis. The brightest meteor was
equal to Arcturus, the others small. At 2h. 5m. a
mountain fog condensed, ending the watch. No ob-
servations - were made on the morning of the 15th,
owing to fog. At 6h. 10m. and at 6h. 23m. P. M. on
November 14, two meteors were seen in the south, in
thin fog; and from the illumination of the vapor, it
was thought that their brilliancy was as intense as
that of Jupiter, which was shining through the same
layer. At 5h. 30m. A. M. a bright light flashed in all
the rooms of the observatory, which must have been
from a large meteor, as quite a dense cloud inclosed
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the peaks and building at the time. This was on Sun-
day morning, November 15, 1903.

Lowe Observato'ry,' November 16, 1903.

_———r—
THE OBELISK OF MONT PELE.

Mont Pelé stands unique in the history of vol-
canoes in more than one particular. A little over a
year ago, scientists who were studying this volcano
discovered a peculiar tooth-like formation growing out
of the old crater. Owing to the quantity of vapor and
smoke which covered the mountain, this formation was
not observed until it had grown to a height of 295
feet above the rim of the crater. The formation could
not be mistaken for a cone, such as is commonly
formed in craters by the heaping up of matter ejected
from the volcano, since the sides were quite smooth,
and approximately vertical, as shown in our front-
page illustration. It had rather the appearance of a
solid shaft of stone, and was hence called the “obelisk
of Pelé.” From the time it was first discovered it
steadily increased in height, and when measured in
the latter part of March, 1903, it was estimated to be
5,143 feet above the level of the sea, or 1,109 feet
above Morne Lacroix, but this did not mark the maxi-
mum height, because a period of heavy volcanic ex-
plosions had reduced it somewhat and caused its form
to undergo many changes. Thus, during the spring and
last summer it constantly altered in height and general
appearance, sometimes rising a number of yards, and
then, following a period of explosions, being reduced
again. From the time of its measurement in March,
the losses exceeded the gains until it finally disap-
peared within the cone which had been formed about
it. This cone seems to be made up of lava and ejecta
which have been forced up from the venfs, and cf
masses which have been shattered from the obelisk.

The peculiar phenomena of the obelisk have awakened
great interest. How such a huge monument, taller than
the Effel Tower, could be formed on the top of a violent-
ly active volcano is a problem that is not easy of solu-
tion. As far as we can ascertain, only one plausible
theory has been advanced, and that does not seem very
credible; namely, that the needle was formed of molten
lava during some previous period of activity, that this
lava solidified and formed a plug which closed one of
the passages of the crater, and that now it has been
worked loose and forced up by the recent renewed ac-
tivity. The obelisk does have the appearance of hav-
ing been forced up in a solid piece like a stopper in
the bottle, and held by friction against the sides of the
opening. The northeast side of the obelisk is very
smooth, almost polished in appearance. Its true color,
however, is a reddish brown partly covered with a whit-
ish incrustation. On the southwest side fresh surfaces
are constantly appearing, owing to the explosions, which
cause portions to continually fall off. This side has a
gray or reddish-gray appearance. It is impossible at
the present time to state just exactly what the nature
of the needle is, though in all probability it is largely
pumiceous, which is judged from the fact that masses
break off from it so easily, and also because of the
abundance of pumice found in the vicinity of the
Riviére Blanche.

These particulars have been abstracted from an
elaborate discussion of the phenomena of Martinique by
E. O. Hovey, published in full in the current SupPPLE-
MENT. - Mr. Hovey was twice sent to the scene of the
volcanic eruptions for purposes of study—once by the
American Museum of Natural History, and once by
the National Geographic Society. The photograph re-
produced on the front page of this issue was taken by
Mr. Hovey for the American Museum of Natural His-
tory.

'The Current Supplement.

Emile Guarini concludes his account of the Viennese
Metropolitan Railway in the current SUPPLEMENT No.
1457. Dr. O. Boudouard discusses at length the subject
of “Alcohol as a Motive Power.” A tandem compound
express locomotive for the Russian imperial railways .
is described. “Some Engineering Features of Drain-
age” is a subject which C. G. Elliott, drainage expert
of the Department of Agriculture, treats in a masterly
way. Recent advances in Roentgen ray apparatus are
outlined and illustrated. Dr. Salmon’s paper on “In-
fectious and Contagious Diseases of Farm Animals
is con-
cluded. William Finn tells much that is interesting
about the infiuence of sunspots upon electrical a:‘l
magnetic forces of the earth. O. F. Cook’s article on
the Central American rubber tree is concluded. Mr.
Walter J. Turney describes some interesting expéri-
ments with ultra-violet light and the electric dis-
charge.

A correspondent suggests to us that some one ought
to invent a movable cellar step which, when trod upon,
will turn off a switch and thus extinguish all electric
lights. - There are undoubtedly so many careless ware-
housemen, that a device of this character could be
readily introduced.
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PICTURESQUE CHINESE KITES.
BY WALTER L. BEASLEY.

The new Chinese exhibition now being installed and
arranged for eéarly exhibition in the American Museum
of Natural History, contains many novel and extremely
interesting objects, quite new to the eyes of. the Occi-
dent. To the liberality of Jacob H. Schiff, and a few
other friends of the Museum, among them Mr. Morris
K. Jesup, the present exhibit is due. The field work
was intrusted to Dr. Berthold Lau-
fer, who had previously carried on
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of the Upper ‘World. While being flown, a cord is at-
tached to three or more points of its length, in order
F'to keep it under control. In strong winds, sever-
‘al men are requiréd to- hold the reel. TUndoubt-
edly we have here one of the first and most an-
‘cient patterns of fiying-machines, thousands. of years
old, which -modern - investigators have utilized and
brought to almost successful perfection. Dr. Stewart
Cullen, of the Brooklyn Institute of Arts and Sciences,
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they employ. Certain days are set apart for kite-flying

in Japan, vafying in different localities. In one of the

current stories of Japan a famous kite episode is re-
corded. In the sixteenth century a noted ljobb'er_ and
bandit, Ishikawa Goemen, boldly tried to steal the

‘celebrated Golden Fish surmounting the castle of

Nagaya, by soaring up one stormy night by the aid of
a large kite. Since then the flying of kites of an un-
usual size has been prohibited in the province of
Owari. One of the peculiar sports
which has been evolved out of kite-

Eastern researches for the Museum
among the Amur River tribes of Si-
beria and the island of Sakhalien in
the Okotsk Sea. One portion of the
collection is devoted to the popular
amusements of the country. The
most curious and striking speci-
mens of this section are a varied
series of picture kites. unusually
picturesque in shape and ornamen-
tation. The kites are wonderful
specimens in their way, and portray
a deal of ingenuity, especially their
love of art and decoration, which
runs through the whole life of the
Chinese people, from their highest
creations to the most commonplace

flying, and which is extensively
practised in Japan and Corea, and
to a limited degree in China, is
that of kite-fighting. For this
aerial warfare, silk cords or strings
are used, which have been dipped
their entire length in fish glue and
a preparation of powdered glass or
porcelain. The kites are sent up,
and the moment the strings become
crossed the Dbattle begins. The
manipulators must let out their
lines, and the one that becomes
tense is cut through at once. When
half a dozen or more bezome en-
tangled, the sport lasts nearly a
day. Money is frequently wagered

objects of amusement. The Kkites

were obtained in the vicinity of

Peking, and they represent one of

the leading outdoor diversions of the sons of both
mandarins and nobles, as well as the native popula-
tion. In China kite-fiying is a national pastime. They
are fiown on certain holidays, one of the most popular
being the festival of Ascending on High, occurring on
the ninth day of the ninth month. On this occasion
the hills and open country are lined with great proces-
sions of kite-fliers, both young and old, who devote
the whole day to this sport. The universal use of the
kite is not looked upon as a form of amusement alone,
but has a sort of religious interest connected with it,
and is regarded as symbolic of the human soul, which
is likened unto a bird in flight. Each particular Kite,
therefore, has its meaning and conveys some emble-
matic idea. A story or legend is suggested, and some
famous god or warrior’s face is usua}ly depicted. The
likenesses of various animals and in-

sects, more or less believed to be crea-

A Chinese Dragon Kite Forty Feet Long.

a recognized authority on games and amusements of
the East, states that the first invention and origin of
the kite is attributed to a Chinese general named Han
Sin, who in the second century B. C., while engaged
in besieging the fortifications of Kao Tsu, the founder
of the Han dynasty, sent up a kite to measure the dis®
tance from his camp to the palace, which he had
planned to enter by digging a tunnel, through which
his army would come out about the center of the pal-
ace courtyard. Japan and Corea also imitate their
Chinese neighbors in kite-flying, a custom which was
probably borrowed and introduced from the latter
country, though their kites are not nearly so artistic
and fanciful in design as those of the Chinese. The
Japanese are likewise ardent lovers of Kite-fiying,
and come next to the Chinese in the variety of forms

and special matches arranged by

experts in kite-fighting. Besides the

wide array of unique picture kites
here shown and described, the new Chinese collection
contains rich examples of the best cloisonné work.
Numerous native paintings and drawings, illustrating
their religious belief and worship, medical methods,
the art of printing and boolimaking, together with a
thousand or more volumes in Chinese script on all
subjects, were obtained. When fully completed and in-
stalled the exhibit will be the largest and most com-
prehensive in this country, covering as it will nearly
the whole range of Chinese life and industries. It is
the ultimate hope and aim of the committee that the
present collection should but mark the beginning of
an exhaustive educational one, to be increased in the
future by additions from all the other Asiatic coun-
tries, which would thoroughly represent the whole
domain of their various cultures. The installing of.
such a collection, with its unequal-
ed opportunities for  practical. re-

tures of good luck rather than of evil
portent, such as frogs, fishes, firefiies,
owls, and butterflies, form the design
of most of them. A great number, how-
ever, are constructed in double-like
‘fashion, representing theatrical scenes
and heroes of their ancient drama.
Two of these portrait kites are shown
in the accompanying illustrations.
‘In most cases, excepting those of the
women, the faces are covered with
long-bearded, grotesque masks. A pair
~of boy-wrestlers in action and a typi-
cal Chinese maiden linked by the side
‘of a figure having a ferocious animal
head, evidently an Oriental version of
Beauty and the Beast, form some of
the curious shapes.

" Probably the most wonderful and
-ingenious achievement of the Chinese
- kitemaker is the one designed to be a
counterpart of the great Flying Dra-
~.gon. This is unquestionably the long-

search and study, would, it is thought,
give an impetus to Columbia  Uni-
versity which miight lead to the' es- .
tablishment of an Oriental School,
like those of London, Berlin, Leyden,
St. Petersburg, and Paris, in which
students could be trained for the diplo-
matic and consular service, and where
business men, intending to locate in
the Far East, could be made thorough-
ly acquainted with' the products, needs,
and commercial possibilities of these
lands. The chair of Chinese recently
inaugurated at Columbia, under Prof.
Frederick Hirth is the first success-
ful step in this direction.

STAFF—ITS USE AND TREATMENT.
BY J. 8. CRAWFORD.

The crest of Art Hill in the Expo-
sition grounds at St. Louis commands
a view of the general Exposition build-
ings. These buildings are finished in

est and most fantastic amusement de-
vice that has ever been constructed for
aerial fiight. From head to tail it

staff. The pedestals, columns, capitals,
pilasters, curtain-walls, friezes, pedi-
ments, arches, masks, figures, and

measures nearly forty feet, and is made
to fold up, accordion-like. The fierce
large head of the dragon, so famous
in Chinese mythology, having long
pretruding horns, huge eyes, and gap-
ing mouth, forms the front of the kite.
Extending from head to end, and con-
stituting the body portion, are a series
of bamboo sticks, running crosswise,
to the center of which are- fastened
twenty-five or more pasteboard disks,
a foot in diameter. These are painted
in circles of black, red, yellow, and
white, representing the all-seeing eyes
of the mighty dragon. A tail portion,
of narrow silk strips, is arranged to
the last piece of bamboo. By a me-
¢hanical contrivance, the curved pieces
of pasteboard forming the eyes are
made to revolve by the wind while the
kite is being flown. Seen in the air,
with its serpentine-like motion, its
huge, glaring eyes, swiftly twirling in

statuary groups are molded of that
material.

From the view above indicated the
facades, architectural members and en-
richments look like stone. They ap-
pear strong, solid, and permanent.
This view from the hill has been de-
signed to give the buildings perspec-
tive and emphasize their massiveness.
The tints harmonize with stone colors.
Like all pleasing constructions, the
elevations are simple and stately; they
please by the absence of fussy details;
they impress by the restraints of dig-
nity. Many times I have gone upon
Art Hill with delegations in which
were Congressmen, State officers, com-
missioners, and men high in the pro-
fessions—all agree that strength,
beauty, and dignity are the predomi-
nating features of these Exposition
buildings.

Yet they are temporary. At best

their sockets, the effect is said to be
astonishingly realistic, producing an
awe-inspiring scene, to the Chinese
mind, at least, of the powerful demon

The Captive Maiden--A Scéne Painted on a Chinese Kite,

PICTURESQUE CHINESE KITES,
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they are expected to last little more
than a half-dozen years.

-When I concluded to ,write this
article on staff, it did not occur to
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me that there would be the least difficulty in op-
taining facts. Here were a half-dozen shops. Here
were the contractors, the modelers, the molders, the
installers and hangers; some had operated in staff at
Chicago, Omaha, Paris, and Buffalo. But I soon found
that their statements did not agree. Some said that
Portland cement mixed with the staff made a compo-
sition stronger and better than staff alone; others said
that cement and staff were incompatibles—that the
mixture would not form adhesive plaster at all; some
said that marble-dust was mixed with the best grades
of staff; others never heard of marble dust. Most of
the Italian workers claim to have secret processes for
compounding the molds and releasing the cast from the
mold; Americans claim that the best treatment is
known alike to all skilled craftsmen in the art. Some
said that the first staff was used on the Chicago Expo-
sition buildings in 1893; others insisted that the an-
cients had plastered their houses very much in the
way that St. Louis mechanics are doing to-day—that
mummy-cases were made of staff. These staff-workers
did not even agree as to the origin of the name. One
pleasant fiction ran that W. D. Richardson, superin-
tendent of staff-work at the Columbian Exposition,
presented some specimens of his work to the chief
architect of the Columbian Exposition buildings and the
architect was so much pleased that he adopted Rich-
ardson’s suggestion, saying: ‘“This is the staff upon
which we shall lean;” that the phrase was catching,
and that the name crept into general use.

In the main these contradictions do not grow out
of a purpose to deceive. ‘The ndustry is so new in our
country and its possibility so great that all sorts of
theories have become current. No standards have
been established and there are no printed American
authorities. Staff workmen are enthusiastic and their
imaginations do not always subserve their judgments.

Magazine writers have apparently overlooked the
subject and there is scarcely anything in the elemen-
tary or periodical literature of the country treating
of staff. William Millar, a London plasterer, printed
a book in 1891 on ‘“Plastering, Plain and Decorative,”
which furnishes some valuable subsidiary matter. This
is the only English authority I could find. Watching
the molding operations, however, I became able to
reconcile a certain line of statements so that I ought
to be abie to give the essential facts relating to staff
and its treatment.

Suppose that one hundred spread-eagles of colossal
size are wanted. First, Missouri yellow clay is giround
and tempered to the consistency of putty when ready
for the glazier. The modeler shapes this clay in- ai:
details exactly as he wants the eagles. This work
requires an artist. The model is kept free from cracks
and toughened by moisture. ‘

The next thing is to get a flexible mold which con-
forms in every particular to the details of the eagle.
From this mold the one hundred birds will be cast.
This mold is made of gelatin. It is one or two inches
thick, cohesive, tough, and flexible. It is mobile, so
that parts of the cast which cut under may be re-
leased. It may be bent and handled with little danger
of breaking.

. How shall we cast this mold?

First, overlay the model with a coat of clay one or
two inches thick. Then overiay the coat of clay with
a shell of plaster-of-Paris four ov five inches thick.
This ‘“shell” may be cast in sections, or it may be cast
whole and cut through to the overlay with a saw, then
taken down in sections. The overlay of clay is then
taken down; the model now stands alone. This model
is oiled or greased. The inner surface of the shell is
likewise oiled or greased, the shell replaced, and the
sections keyed together and locked. The mold and
model are held in their relative positions by a shore
underneath and small posts called struts on the sides.
There is now a vacant space between the shell and
the model—the space before cccupied by the clay.
Through a small opening in the top this space is filled
with ladles of melted gelatin, which soon sets. The
shell is again taken down, the gelatin cut in sections
coinciding with the shell and removed from the model.
Each part is placed in its counterpart of the shell, and

~ when these parts are approximated the mold is com-
plete. The oil prevents the gelatin from sticking to
either the shell or the mold. ‘Alum water applied to
the mold hardens its surface, causing the plaster to set
more quickly.

From this mold twenty or twenty-five plaster-of-Paris

. eagles may be cast. As soon as the mold shows signs
of weakening the gelatin is melted again and molded
again. Ten eagles may be cast a day, and these casts
ought to season two or three days before installation.
So that giving time for making and renewing the molds
it would be two weeks after the model is finished be-
fore the figures of these colossal birds would perch
along the sky-line of a colonnade or building. '

A discriminating mind will at once s2e the value of
gelatin, which is a superior kind of glue, for molding
ornamental figures. An intractable material su~h as
wood or wax would not allow the “undercuts” to be
withdrawn—no elaborate figure could be duplicated
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in the same mold. Gelatin (being tough,. flexible, and
mobile) cheapens, diversifies, and enriches the reliefs
of the decoration.

The gelatin mold was invented by Mons. H. Vincent
in London in 1850. The great exposition of 1851 pop-
ularized the process. Italians, always expert in terra
cotta and.the plastic arts, were quick to adopt it, and
most of the men who follow exposition staff-work in
this country are Italians. However, there is no spe-
cial secret about the process of molding, and when a
strike is threatened there is little difficulty in finding
Americans or Germans who soon pick up the work.
John Pianta, it is claimed, applied for a patent for a
glue mold in the United States twenty-five years ago—
a fact which no doubt tended to confirm -Italians in
the notion that they could monopolize the work. Some
minor improvements have been introduced, such as
using shellac to season and harden the surface of the
clay model, stop the suction, and prevent adhesion.
This gelatin searches out the minutest recesses in the
model; it will refiect the grain in tanned skins and a
day’s growth of the human beard.

Of what are these eagles made?

Gypsum is the sulphate of lime. - Gypsum rock is
mined at Fort Dodge, Iowa; Blue Rapids, Kansas, and
different points in Michigan. This rock is crushed and
reduced in a grinder until it will pass through a burr-
mill which reduces it to an impalpable flour. It is
then cooked for two hours in kettles which hold eight
or ten tons each. This cooking process gives it the
chemical properties of stucco. The flour is commer-
cially known as plaster-of-Paris. Out of this plaster
alabaster is made.

A solution of glue retards the setting of mortar, giv-
ing the workmen more time to manipulate the plaster.
A cast of simple plaster-of-Paris may be sawed, chis-
eled, whittled, and fitted, but it will not stand ham-
mering or nailing. It will break and shatter. It is
brittle and needs a binder.

Under the patronage of Owen Jones, the famous
author of “The Grammar of Ornament,” M. Leonard
Alexander Desachy, a French modeler, in 1856, took
out letters patent in London for a fibrous plaster. The
Frenchman failed financially, but his method was so
successful that at the Paris Exposition of 1878 panels
forty feet square were shown made of fibrous plaster.
This work for the first time was called “staff.” The
embellishments of the panel were called ‘“chassis-en-

staff.” These panels were fastened with nails or
screws; the enrichments were planted in the same
manner. At this exposition some of the arches along

the “Streets of All Nations” were made of staff. Where
it was not possible to mold the sections in situ, they
were nailed in placé. Tow was used as a binder and
the process gradually spread among engineers, me-
chanics, and workmen everywhere.

It is claimed that over 150,000 square yards of the
fibrous plaster were used at the Columbian Exposition.
For interior decoration it is as permanent as adamant.
It is used to restore old ceilings; to build new center-
pieces, pilasters, columns, medallions, running friezes
and borders; to mold original and free-hand pieces,
etc. It makes fine stage properties—great cannon,
temples, images, stone ledges, and the like. They are
cast around a core to make them light and cheap. It
was used in the interior decoration of the new opera
house in Paris, and a replica of Michael Angelo’s ‘“Mo-
ses” was made of staff in one of the Italian churches
and transported to the museum in South Kensington.

The ordinary fibrous plaster is made of plaster-of-
Paris and Manila fiber. Desachy used a coarse canvas
called “scrim.” At the Colurbian Exposition burlap
was largely used, at a cost of twelve cents a pound. In

‘Mexico a species of cactus—the same from which

pulque is made—furnishes a good fiber, and the coarse
tow of New Zealand flax ranks high. I am told that
some kinds of sea-grass and excelsior have been used
successfully. This binder must be rather loose and
coarse to allow the plaster to percolate and to give a
surface for adhesion. It must be strong and well
teased to give the cast uniform resistance. Mr. Jos-
eph Eastman is perhaps the first contractor who used
the unwoven fiber in this country, and Mr. Leo Bonet
the first to exploit what is called staff-work in America.

Urmixed with fiber, a thin ccating of mortar called
“firsts” is first introduced into the mold to give a smooth,
finished appearance. As soon as the firsts become tacky
the “seconds” are introduced with relatively large

‘quantities of fiber. Hundreds and hundreds of tons of

this flber from Manila have been 1sed in the World’s
Fair buildings at S$t. Louis, at a cosc not to exceed four
cents a pound. Most of the casts are made in sections$
with open, unfinished backs. The mortar is banked
against the mold as though the cast were hollow;
strips of scantling with ends projecting are hanked
in with the fiber and imbedded along the back of the
cast. These ends make good handles for carrying the
figures and the strips give additional strength to the
work. Molders become very skilled in judging the
amount of mortar necessary to fill one of these sec-
tions. I have frequently seen them gage the amount
so exactly that not a quart of the material was left.
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And they appear to know just how fast to work the
gaging before it becomes hard and refractory.

If it is sought to reinforce the fireproof qualities of
staff English workmen introduce slag and breeze with
the fiber. It seems that a few years ago a music hall
in Oxford veneered with staff burned and gave the Eng-
lish architects an opportunity to determine the fire-
resisting qualities of various retarding ingredients.
Staff and slag stood the test. ’

Staff is splendidly adapted for all kinds of relief
ornamentation. It readily adapts itself to arcs, ovals,
scrolls, or irregular, free-hand figures. Its lines are not
hard and studied like those of brick. They are soft,
swimming, and pleasing. .

Like the Bath stone in England, it may be put on
in slabs to imitate heavy ashlars. Its cost is about
one-third that of wood. The contract price of the Man-
ufactures Building was $720,000; of that sum $165,000

" was paid for the staff-work. This is a fair illustration

of the proportional cost. The gelatin mold increased
its production; the fiber increased its use.

Staff is well-nigh fireproof. Frost does not hurt it.
Rain has little effect upon it. A drip injures it. Yet
as a veneer for the ordinary Exposition building it
Why? Ordinarily these
buildings have inadequate foundations. They settle
and force cracks in the walls. Much of the plane sur-
face is plastered on Burkitt-Hall sheeting, one-half
inch pine, which costs about $16 a thousand. This
sheeting is plowed with a tool like that used for match-
ing flooring, the grooves running an inch or two apart.
This sheeting swells in wet weather and shrinks in dry
30 that the clinches are broken and the plaster scales
off. When anchored to brick buildings or spread on
expanded lath, staff will doubtless prove to be a ser-
viceable outside finish, easily repaired and moderate in
cost. But its fitness for a permanent finish is just be-
ginning to receive the attention of American builders.
Before we shall know its real value we must await
their verdict.

Besides the ornate decorations of the Exposition
buildings done by the contractors, a half million dol-
lars is being spent under the supervision of the Chief
of Sculpture, Mr. Karl Bitter. In this department of
the Fine Arts no less than six hunded groups and fig-
ures will be executed. Under methods prevailing
twenty years ago it would have been impossible to do
this work in the limited time or with twice the sum
of money appropriated. One device alone, the pointing
machine, has worked a saving of more than $300,000.
This machine was invented by Mr. W. H. Pain and
operates on the principle of the wood-carving frame
used in the Pullman shops, and no doubt evolved from
the pantograph. The model is, of course, made in the
studio of the artist commissioned to produce it. This
model is conveyed to an enlarging shop, of which there
are two—one at Hoboken, N. J., and the other in the
Education building. One arm of the pointing machine
follows the reliefs of the model while the long arm
indicates on a wooden frame the height of the corre-
sponding relief on the enlarged work. Nails and
slender spikes are driven into the frame just far enough
to mark the height indicated by the pointer. Staff
heavily bound with fiber is laid through this arrange-
ment of nails until the heads are barely covered. With
a little skill and practice the reliefs and surfaces of the
original are enlarged to any size required. One group
here known as the Center Cascades weighs over twen-
ty tons and is built up in twenty sections., Many of
these groups weigh five or six tons, and the statue of
‘“Peace,” by Karl Bitter, is a female figure sixteen feet
high. The workmen in these enlarging shops get from
70 to 90 cents an hour.

Closely related to staff is pargeting—using a die on
plastic ceilings to indent the ornamentation—a method
which superseded hand-carved stucco.

Of course; molded work is cheaper and more diversi-
fied. But the relations of staff to the older methods
of decoration is an interesting study, one upon which
I shall not enter further than to say that plaster-of-
Paris cannot be used Wwith Portland cement. Miles
of buildings in Paris and London are veneered and em-
bellished with cement alone, but never in composition
with staff; they are incompatibles.

et —————————————

One of the greatest enemies and causes of trouble
to any first-class packing is water in cylinders, which,
when it occurs, demoralizes the packing. Strange to
say, no metallic packing has been designed which will
give first-class results as a water packing—the water
rods of pumps, for instance, When first applied they
usually work with fair success, but soon commence
to leak and continue doing so. Also no thoroughly
satisfactory packing has been invented and used for
expansion joints. There is quite a large field for in-
vestigation in this direction.

Charles T. Yerkes is the authority for the state-
ment that the London underground system is now
half completed, and that it will be entirely finished in
about five years. The section from Baker Street to

‘Waterloo will be open within a year.
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THE LEBAUDY AIRSHIP.

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

The remarkable flight which was made by the Le-
baudy airship on the 12th of November will no doubt
mark a date in the annals of aerial navigation. The
most noteworthy performance was the circuit Moisson
to Mantes and back, in which the airship covered
about 38 miles in 1h. 41m. and came back to the start-
ing point. It had been the intention of the aeronauts
to make the trip to Paris as soon as they felt sufficient
confidence in the airship’s perfection, and they have
now carried out their idea
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ence of horizontal and vertical planes, the first of
which concur toward limiténg the pitching motions and
the second assure the stability of the direction.

The car has the form of a flat-bottomed pontoon
with pointed extremities. It is 15.75 feet in length,
5.25 in width and 3.28 in depth. It is formed of a
metallic frame. In the experiments of 1902 it was
entirely covered with aluminium, for which has now
been substituted a fireproof fabric that covers only its
prow. In order to stiffen all the parts of the car
and firmly crossbrace the horizontal shaft of the pro-
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car, between the forks of the pyramidal crutch. The
mouth of the chimney is protected by a ball of wire
gauze, which suffices to extinguish the projections of
ignited gas. In order to prevent any ignition that
might occur should drops of gasoline falling from the
motor come into contact with the hot walls of the
exhaust, the latter is protected by a sort of semi-
cylindrical tunnel. It will be seen, then, that mn-
utest precautions have been taken against the chances

of fire.
The motor actuates two double-bladed propellers
arranged on each side of

with complete success.

M. Juchmes, who piloted
the airship, after an en-
thusiastic reception, stated
that ke left the balloon
shed at 9:20 A. M. accom-
panied by the machinist,
Rey.. After passing over
the Seine region to the
west of Paris it crossed
the Forest of St. Germain,
then entered the city by
way of the Bois de Bou-
logne. The airship was
then headed direct for the
Eiffel Tower, which it
reached, and landed just
behind it, carrying out his
‘original intention. As the
wind came somewhat from
the side, he was obliged to
hold the point of the bal-

the car at the extremit es
of a hollow horizontal
journal in the interior of
which revolves the driving
shaft. The transmission
to the propellers is effect-
ed through the interme-
dium of bevel wheels pro-
tected by casings. In con-
sequence of their position
it would be difficult to give
the propellers a great
sweep. Those now used are
but 8 feet in diameter, but
make up for so small di-
mensions by a high rotary
velocity, say of from 800
to 1,000 revolutions a min-
ute. The blades of the pro-
pellers are of steel plate
of from 0.04 to 0.06 of an
inch in thickness. The

loon to the right of the
course. At the start he
had 640 pounds of ballast,
and threw out 286 during the trip. The maximum alti-
tude he reached was 1,000 feet, and the mean 330 feet.
The duration of the trip was 1h. 4lm. From Moisson
to the Champ-de-Mars, the distance in a straight line
is about 32 miles. He estimates that the actual dis-
tance he made is about 38 miles. As to the speed the
airship made on this trip, it can be reckoned in two
ways. Taking account of the straight-line distance,
it is about 19 miles an hour, or according to the real
distance covered by the airship, 22.4 miles an hour.
The mean speed of the wind as registered at the top
of the Eiffel Tower was 20 feet per second. It blew
from the northwest. At the St. Jacques Tower, 200
feet high and therefore in the atmospheric layer in
which the airship sailed (it kept generally 350 feet
above the ground) the wind showed 10 feet a second,
blowing from the west-southwest.

The balloon is asymmetrical, its midship frame be-
ing situated slightly toward the front. The total
length being 190.24 feet. The midship frame is situ-
ated at 81.67 feet from the prow and 108.57 from the
stern. The extreme diameter of the balloon is 32.14
feet. With respect to the length of 190.24 feet we have
thus an elongation of 5.6 diameters. In the entire
median part the section of
the fusiform bag is not a
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pellers, there is arranged beneath the car a sort of
crutch of pyramidal form composed of tubes and
stretchers and the point of which serves for the at-
tachment of the necessary rigging. It is through this
pyramidal point that the balloon is placed upon the
ground, and there is no need of a more solid base,
since the landing of a dirigible does not necessitate an
immediate disinflation. The car is suspended at about
10 feet beneath the oval frame by means of 28 small,
flexible steel cables about 0.25 of an inch in diameter.
‘We might be tempted to criticise the builders of the
Lebaudy for having introduced into their suspension
a rigid element called a “thrust frame,” and which
conflicts with the above principle. This is a piece of
trapezoidal form, of well braced tubes, which starts
obliquely from the car and ends in front of the oval
frame and thus transmits to it directly, through com-
pression, the thrust of the propeller . M. Jullict thinks
that this frame, by rendering the car and balloon more
completely interdependent, opposes itself to the effects
of torsion that necessarily occur in turning about.
At all events, the thrust frame is a new element that
it was of interest to experiment with, and that seems
to have given good results.

arm to which each blade is
riveted and welded is form-
ed of a hollow nickel-steel
tube which becomes more and more oval and flattened
in measure as it recedes from the center of rotaticn.
Each blade occupies 1-16 of the circumference.
‘When the balloon is freshly inflated with hydrogen
possessing about one ounce of ascensional force to the
cubic foot, the carrying power is 5,848 pounds. .The
principal elements of the dead weight are as follows:

Pounds.
Aerostatic part .......... ... o ... 1,056
Oval platform ........................ 660

Car, motor, propellers and mechanism.. 1,760

Total 3,476
There remain, then, 2,200 pounds disposable for car-
rying four aeronauts (660 pounds), 462 pounds of gas-
oline, representing-a supply sufficient for a trip of 15
hours, 44 pounds of cooling water, 440 pounds of bal-
last, and a certain number of accessories, such as ex-
tinguishers, a statoscope indicating the ascending and
descending motions, manometers indicating the press-
ure of the gas in the balloon, various cordage and two

guide ropes in the front and rear.

In order to regulate the equilibrium and the distri-
bution of the loads, so that the axis shall be perfectly
horizontal, the builders
have provided two small

complete circle, but a seg-

ment limited by a chord at
its lower part. This means
that the balloon presents a
flat portion fixed to a linen-
covered plane and held by
a rigid frame which is at-
tached to the side of the
bag and, on another hand,
supports the suspension.

The surface of the bag is
about 13,000 square feet.

Its weight, stitching in-
cluded, 1is about 880
pounds. The impermeabil-

ity is so complete that last
fall the balloon remained
inflated for more than for-
ty days without the gas
having perceptibly lost any
of its ascensional force.
The floating apparatus is
completed by an air bal-
lonet for compensating for
the incessant variations in
volume that the gas under-

reservoirs of water at the
two extremities of the oval
platform. These communi-
cate with each other
through a flexible tube
passing through the car
and upon which is ar-
ranged a small pump by
means of which water may
be sent from one to the
other.

An oil-propelled motor
rajlroad coach is in course
of construction for the
Great Northern Railroad
of Great Britain. The car
is to be of the standard
gage, with a capacity for
30 passengers. The motor
will be of the Roots oil
type, developing 40 horse
power. Four speeds will
be provided forward and
reverse. There will be a

goes in consequence - of the
modifications in tempera-
ture and pressure. In the Lebaudy, the ballonet has
a capacity of about 11,900 cubic feet, say about a sev-
enth of the total capacity. It is divided into four
compartments in order to prevent displacements of the
mass of air. A blower of great discharge serving to
inflate the ballonet is placed in the car and actuated
normally by the gasoline motor that furnishes power
to the propelle}'s, but, in case of accident, may be set
in operation by means of a small dynamo driven by
accumulators.

A characteristic of the Lebaudy balloen is the pres-
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The motive power is furnished by a 40-horsepower
Daimler motor cooled by a circulation of water and a
radiator. The carbureting is of a system analogous to
that of the Krebs apparatus. The gasoline tank is

placed beneath the car and the motor as a measure of |

precaution against fire. A little compressed air is sent
to it by means of a bicycle pump for feeding during
the setting in operation. The exhaust pressure after-
ward suffices.
per hour, say about 6 fluid ounces per horse hour.
The exhaust chamber likewise is placed under the
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The motor uses 30.8 pounds of gasoline .

cab fitted at either end of
the vehicle for the accom-
modation of the engineer,
so that the coach may be propelled either forward
or backward and the engineer will always be at
the front of the vehicle. The engines and pro-
pelling mechanism are being constructed by Sir
W. G. Armstrong, Whitworth & Co.,, of New-
castle-on-Tyne, and the engine is to be available for
various kinds of liquid fuel, such as ordinary petro-
leum oil, gasoline, paraffin or kerosene. In the first

. car, attention will not be devoted so much to speed

as to reliability and efficiency in the -motor. The top
speed will not be greater than 35 miles per hour.
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: FOLDABLE SEAT.
In the accompanying illustration we show a folding
stcol of improved form, which has just been patented

FOLDABLE SEAT.

by Mr. James Sharkey, of Eton, Ohio. An essential
feature of this improved stool lies in the provision of
means for automatically locking the stool in open posi-
tion, so as to afford a stable support whereon the seat
top may be conveniently held for service. As shown in
the illustration, the four legs of the stool are pro-
vided with flattened surfaces near the upper and lower
ends, on which wear plates are fastened so as to slight-
ly project outward from the surfaces of the legs and
serve as clearance washers. To each pair of legs a
foldable brace is secured. This consists of two arms
crossed and pivoted at their centers. Their lower ends
are pivoted to the clearance plates of the stool legs.
The upper portions of the arms are slotted, and pivot-
ally secured to the upper clearance plates by screws
fastened to these slots. These slots permit folding
of the stool, when the parts will occupy the positions
shown in one of our views. When in open position,
the stool is automatically locked in place because of
the lateral bend which will be observed at the upper
ends of the arm. This obviously prevents accidental
folding and holds the legs from drawing together un-
der the weight of a person sitting on the stool. The
canvas top of the stool is provided with four circular
openings, which may be readily slipped over buttons
formed on the tops of the legs. When the legs are
folded, the canvas top may be wrapped around the
frame and its ends buttoned together. A handle is
also secured to the cover, so that the folded stool
forms a neat package, which may be very conveniently
carried about. The invention is, of course, not limited
to the purpose just described. It may be elongated and
modifled so as to serve as a support for a foldable top,

a table, a field camera, and any other analogous pur-

pose.

O

DISPLAY AND VENDING CASE.
An attractive display of his goods means so much
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to a merchant, that novel and pleasing display cabin-
ets are constantly being des.igned by inventors. We
illustrate herewith a recent invention, which is par-
ticularly applicable to the display of small articles,
such as tobacco packages of different sizes. The in-
vention has been patented by Mr. William Meyer, of
120 Summit Avenue, West Hoboken, N. J. The pack-
ages are stored in three different magazines according
to size. The magazines lie one in front of the other,
and are divided into compartments by rails of I-shaped
cross section. These are vertically arranged, and are
adapted to retain the articles between their flanges.
Magazine A is provided with narrow compartments;
those in magazine B are wider and deeper, while the
largest compartments are found in magazine C. It
will be observed in the sectional view that at the lower
or delivery ends of the compartments the flanges are
cut away at the front, and that the delivery ends of
magazine C project below those of magazine B, which
in turn project below those of magazine A, so that
access may be easily had to any one of them from the
front. In order to prevent the packages from sliding
out at the bottom, foot-flanges are provided on the
lower ends of the side pieces. The delivery points of
magazine A are covered by spring-pressed plates to
prevent the lowest articles from sliding forward. In
order to make the appearance of the display case more
attractive, the front flanges of the side pieces are cut
away throughout their length, and vertical rods sub-
stituted to hold the packages in place. The magazines
are supported in the cabinet in such manner that they
may be slid forward when it is desired to remove them
therefrom. The entire front of the cabinet except the
lower or delivery portion is covered by glass doors,
which are fitted in grooves at the top and bottom of
the case. The upper groove is made so deep, that on
raising the glass door therein the lower end of the
door will be raised clear of its groove, and the door
can thus be removed. At the top of the cabinet is a
receptacle filled with moistened absorbent material,
which serves to preserve a proper de-

gree of moisture in the articles con-

tained in the magazine.

CENTRIFUGAL MACHINE,

An improved machine has recently
been invented by Mr. Paul Boulan-
ger, Obrapia 48, Havana, Cuba, for
straining out the liquid portions of
pulp in sugar-making. The machine
may be briefly described as consist-
ing of an outer stationary casing in \
which is located a revoluble perfo-
rated drum, and operating within this
drum is a spiral conveyer indepen- |
dently revotuble. In the accompany-
ing illustration the outer dasing has
been broken away to show the per-
forated drum and the conveyer. The
ends of the casing are closed by
flanges, which fit closely to the sur-
face of the drum. An outlet is, however, provided at
the bottom, through which the liquid may be drawn
off. The drum, it will be observed, is flared from the
center to the right-hand end, where it is supported by
spokes radiating from the central hub. Here it is also
coupled to a skeleton frame, consisting of a cylinder
section in which large openings have been cut. A sepa-
rate casing covers this frame, and is provided with an
outlet at the bottom; the frame is secured to a disk
provided with a hub keyed to the main driving shaft.
The latter is supported in bearings at each end of the
machine, and is provided with a pulley at the right
end, by which it may be rotated. The rotation of this
shaft causes the perforated drum to rotate, the left-
hand end of the drum being supported
by a ring which turns on roller bear-
ings mounted in ‘a circular frame.
The conveyer consists of a spir-
ally-coiled metal strip, which, at

the center, 1is supported by an
arm extending from a central hub.
This hub is keyed to a hollow shaft,
which is slipped over the main driv-
ing shaft, and is supported in a sep-
arate bearing at the- left end of
the machine and in a central re-

cess in the hub of the disk at
the right end. This shaft may be ro-
tated by connection with a pulley
"mounted thereon at the left end. By
this construction it will be observed
that the conveyer and perforated drum

DISPLAY AND VENDING CASE.

may be separately rotated and con-
trolled.

The pulp may be fed inté the ma-
chine through a tube at the left, and
by centrifugal action will be thrown
against the perforated wall of the
drum, the liquid matter passing
through the perforations into the cas-
ing, whence it may be drawn oft
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~ worked out by Mr. Shaw.
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through the bottom outlet. The solid matter, however,
is retained and fed forward by the conveyer until it
reaches the skeleton frame, through the openings of
which it passes into the auxiliary casing, and may be-
thence drawn off through the outlet provided therefor.

An Early Conception of the Telephonme.

The supposed inventors of the telephone are so many,
and their number is so constantly increasing, that the
claims of a certain Charles Bourseul, whose electric
telephone was described in French and German period-

. icals in 1854, may not be without interest. - In a Ger-

man daily newspaper which bears the strange title
Didas-Kalia, of Frankfort-on-the-Main, there appears in
the issue for September 28, 1854, a rather fantastic
description of the wonderful achievements of Bourseul.
After rhapsodizing on the “wonders with which elec-
tricity has lately surprised us,” the author mentions a
new invention “which will not only revolutionize teleg-
raphy, but will also immeasurably extend its useful-
ness.” The invention in question, we are told, is noth-
ing more or less than the electric transmission of
speech, and springs from the fertile brain of Charles
Bourseul, a soldier of the army of Africa in 1848.

It must be confessed that Bourseul had the right
idea. An electric current passing through a wire
energizes a piece of wrought iron with which it is in
contact, and converts it into a magnet. As soon as
the circuit is broken, the wrought iron is demagnet-
ized. The electro-magnet thus constituted is able alter-
nately to attract and release a movable plate, which,
by its coming and going, produces the conventional
signs used in telegraphy. Bourseul thought that if a
metallic disk could be invented which would be so
movable and flexible as to respond to all the vibrations
of sounds (as does air), and that if this disk were
placed in a circuit so that it could make and break the
current at every impact of the air vibrations, it would
by the same means be possible to cause a second similar

CENTRIFUGAL MACHINE.

metallic disk to repeat the vibrations in the first disk
in equal time. Hence, the ear placed at the second
disk would be affected as if it received the sounds
directly.

The author of the article is so imbued with the
possibilities of Bourseul’s invention that he informs
us, “if the idea is carried into effect, then the electric
telegraph will be of the past.”

It is, indeed, clear enough that Bourseul had the tele-
phone in his grasp not only before Bell, but even seven
years before Philip Reis produced his famous make-
and-break musical telephone at Frankfort. Bourseul,
however, seems not to have gone so far as to produce
a working instrument adapted for actual use. Further-
more, he probably knew nothing at all of the undula-
tory theory of the current, upon which articulate
speech depends. For that reason the courts have
ignored Bourseul’s apparent claims to originality in
the production of the telephone. Bourseul’s case is
rather striking, for it is the case of a man who had to
make but one short step in order to realize an idea,
which, only many years later, was practically carried
out.

>

>

About fdrty deaf-and-dumb persons gathered recent-
Iy at the house of William E. Shaw, an electrical work-
er living in Brookline, Boston, Mass., to witness a
demonstration of a new invention which has been
It is an alarm clock de-
signed to awaken persons who have the misfortune to
be deaf and dumb. Its function is performed in several
different ways. At the time for which the instrument
is set, an electric light is thrown into operation, and
the rays are reflected on the face of the sleeper, and be-
sides this there is an arrangzement by which the pillow
under the head of the sleeper is violently agitated.
The inventor says that he does not expect to make
any money out of the device, as there cannot be suffi-
cient demand for it, but he invented the thing more
out of compassion for persons afflicted in this unfor-
tunate manner than for any hope of reward,
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ODDITIES IN INVENTIONS.

Drir-RECEIVER For UMBRELLAS.—An Ohio inventor
has hit upon a very simple device which can be at-
tached to a wet umbrella
to catch the drip. It con-
sists of a rubber recep-
tacle having approximate-
ly the shape of a top.
The lower end of the re-
ceptacle is provided with
a small opening which
will snugly fit over the
slenderest umbrella rod;
yet the material is suffi-
ciently elastic to permit
of its being stretched
over the largest rod or-
dinarily used. At the up-
per end of the device is
a much larger opening
formed with an inwardly
extending flange which
serves to retain the drip-
ping even though - the
umbrella bhe raised for

DRIP-RECEIVER FOR
UMBRELLAS.

flange clear of the um-
brella, it has a-number of
ribs formed therein., An
opening is formed in the side of the receptacle, through
which the water collected may be removed. This
opening is normally closed with a rubber plug.

AN ImpPrOVED OIL CAN.—A recent invention provides
an oil can and funnel which may be used in filling
lamps or for other purposes in such manner as to
prevent waste of coil. The funnel is attached to the
can by a hinge, such as shown in Fig. 3. Normally,

AN IMPROVED QIL CAN.

the funnel covers the top of the can, as shown in Fig.
2; but when it is desired to fill a lamp or the like, the
funnel may be swung to the position shown in Fig. 1.
It will be observed that on the line where the funnel
rests on the top of the can, a groove is formed; also
from Fig. 2 it will be observed that the edge of the
funnel at the mouth is turned over, forming a trough.
When the funnel occupies the position shown in Fig.
2, any drippings from the can or funnel will be caught
in this trough and retained until poured cut on filling
of the next lamp. A slight projection on the inner
face of the funnel is adapted to catch on the mouth
of the can and hold the edge of the trough in snug en-
gagement with the upper edge of the groove on the
can.

NaiLLEss HoRSESHOE.—As a substitute for the ordi-
nary nailed horseshoe a Pennsylvanian has invented a
shoe which can be applied very readily and secured
by means of a single bolt. The shoe consists of a plate
of horseshoe form provided with heel and toe calks.
TYivoted to the upper face of the plate, at the heel
ends, are two draw-straps made to fit the contour of
the hoof. Tongue-straps are pivoted to these draw-
straps, and are provided with lugs at their ends to re-

NAILLESS HORSESHOE.

use. In order to keep this
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ceive the clamping.bolt. A toe-strip pivotally attached
to the toe of the horseshoe extends upward to meet the
tongue-straps. Openings provided in this toe-strip are
adapted to receive a projection formed on a sleeve 1ying
between the ends of the lugs on the tongue-straps. This
projection serves to hold the straps from working down-
ward. In placing the shoe on the horse’s hoof, the
straps may be quickly swung in position, and secured
by means of the bolt,

ImpPrOVED ToBACCO PipE.—Advantages claimed for the
recently patented tobacco pipe illustrated herewith,
are that it provides means whereby the burning portion
of the tobacco is always left exposed tc the air, that the
unused tobacco is kept fresh and pure, that it will

retain fire as long asa

cigar, thus doing away
with the tedious con-
tinuous sucking usual-
ly required, and that it
automatically controls
the feed of tobacco to
the zone of combus-
tion. The bowl of the
pipe is formed with a
central bore or tube,
around the upper end
of which is an annular
chamber connected at
one side with the pipe
stem. The tobacco in
the shape of a plug is
inserted in the tube,
and is pressed upward
against a burner head
by a coil spring. The
- burner head is attach-
ed to the mouth of the
bowl, and over it is
placed a cover piece. On lighting the tobacco, only
that part projecting above the burner head will burn,
but the adjacent portion of the plug becomes gradually
plastic under the combined action of the heat and
the moisture in the tobacco, so that the spring is en-
abled to force it up slowly to the zone of combustion.
The ashes formed are collected in the pipe-cover.

It is claimed that by this arrangement, even if the
pipe should go out a number of times, the flaver of
the tobacco would remain the same as that of a freshly
charged pipe. ’

HEATING ATTACHMENT FOR LAMPS OR GAS BURNERS.—
A lady in Chicago has recently invented an attachment
for lamps-or gas burners, which may be used to sup-
port any desired article above the flame, making use of
its heat without detracting from its luminosity. The
device may be easily attached to or removed from the
lamp and packed in a small compass, so that it will
be found very useful for travelers. As designed for a
lamp, the device comprises a base ring which fits upon
the lamp burner. The ring carries an upright arm
formed with a socket at the top, which is adapted to
receive the supporting pin of a spider. The spider is
thus held centrally over the chimney to support a cup

IMPROVED TOBACCO PIPE.

HEATING ATTACHMENT FOR LAMPS OR GAS BURNERS.

or other receptacle for heating liquids. A disk is also
furnished, and this placed on a spider serves as a de-
flecting plate. A curling iron may be heated by placing
the end through the central opening ip the disk. The
gas attachment differs mainly in the form of the sup-
porting arm; which is much shorter and is provided
with a socket at the bottom which fits over the burner.
A separate support is provided for curling irons, con-
sisting of a short tubular section with a pin to fit into

/the socket at the top, of the supporting arm.
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CIGARETTE. FORMER.—A simple little device for
forming cigarettes is shown in the accoﬁipanyiné illus-
tration. It may be .conveniently fastened to.the ordi-
riary package of tobacco, to which it may‘\remain at-
taqhed unti] the tobacco is exhausted. It comprises
an oval shaped cup and a stem of either circular or oval
cross-section depending upon the form of cigarette
desired. The cup is slipped into the mouth of the

CIGARETTE FORMER.

tobacco pouch and fastened therein by the shirring
string of the pouch.

In use the cigarette paper is wrapped about the pro-
Jjecting stem of the device and the pouch inverted 'so
that the tobacco will flow into the paper. A plunger
is arranged in the stem, and may be operated to gov-
ern the flow, and also to pack the tobacco in the paper
tube, which is slowly drawn off the stem as it becomes
filled.

Brief Notes Concerning Patents.

An improvement in air brakes which is covered by
sixteen patents has been devised by W. V. Turner,
air brake inspector, and George R. Henderson, super-
intendent of motive power of the Santa Fé system. A
great feature of the innovation, according to the in-
ventors, is that it is possible to recharge the brakes
on a train while the brakes are set, thus making it
impossible for a train on a grade to start and run
away while the brakes are being reset. It will do
away with the creeping, due to the leakage on a train
line, and will maintain a uniform pressure on all the
reservoirs of a line, preventing the possibility of a
train’s breaking in two. A train set with this brake
will remain any length of time on a grade without any
danger of moving. It requires only about two-thirds
as much air as the best brakes now in use, and is said
also to effect a great saving in pumps.

Col. U. R. Brooks, clerk of the Supreme Court of
the State of South Carolina, is at the head of the
Brooks Improved Steam ‘Valve Company, with head-
quarters at Columbia, S. C. The device made by the
company, it is claimed, decreases the steam consump-
tion of a locomotive and at the same time increases
the speed of the engine. The‘inve_n,tion,is that of a
man who has been for sixteen years employed at the
shops of the Southern Railroad Company, and whose
name is for certain reasons withheld.  The devicé has
been’ recently- called to the attention of a number of
railroad men, who have become much interested. be-
cause of some very novel features introduced, -and a
1ocomotive is being equipped with it, for the purpose
of subjecting the valve to the severest tests, in order
to determine exactly what the value of the invention
may be.

There are said to be about fifty’ thousand square
miles of land in this country covered with bituminous
shale, for an average depth of thirty feet, for which
there is little or no use, and a patent has been re-
cently granted to Otto Oppelt, a chemist' 6f New Al-
bany, Ky., chering a process by which a good quality
of gas and oil can be made from this deposit at a cost
far below that of gas at present. These shales abound
around Louisville, and in some places deposits are one
hundred feet in thickness. It is proposed to eréct a
plant at once, and supply gas for industrial use to
firms in Louisville. .This bu‘siness‘aloné could be profit-
ably engaged in, but another considerable source of in-
come will be derived from the sale of the by-products,
consisting of silicate and sulphate of alumina, am-

_monia, sulphate of iron, paraffine, and phosphoric acid.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

SAFETY-ALARM DEVICE FOR MARINE
VI'SSELS.—M. SHEPARD, Edgartown, Mass.
The main feature of this improvement is a ball-
bearing rod projecting below the hull. When
the rod’s lower end contacts with the bot-
tom, the pressure against it is increased above
the pressure required to hold the rod vertically
at other times. This increase gives movement
to the rod which makes an electric circuit and
sounds an alarm upon the vessel. The cir-
cuit closing arrangement and spring setting
device are in a cylinder within the hull which
carries at its lower end the ball and rod.
These parts and the alarm constitute the ap-
paratus which is telescoped into a cylinder and
valve secured. to, and opening through the
hull for safeguarding purposes.

ELECTRIC PROGRAM-CLOCK. — J. W.
PorTis, Buies Creek, N. C. The invention is
in the nature of a signaling clock designed
to ring vibrating electrical bells at various
points and at various intervals for schools,
colleges, factories, and such other institutions
where a daily program is necessary. The
device has three or more automatic circuit-
switches, to one of which is connected by wires
a large electric bell. From other switches
lines run to which bells are attached in vari-
ous rooms. These are all operated from one
battery and this battery-circuit is never closed
except while ringing signals on one of the
lines.

MINIATURE TELEGRAPHIC INSTRU-
MENT.—B. I. LeEvi, New York, N. Y. In the
sounder for this instrument is the combination
of a board with screw-holes and counter-
sinks, a sounder mechanism with a base-plate
and supports for a movable armature, screws
engaging the base-plates and supports for hold-
ing them together, the screws with heads
normally engaging both the board and base-
plate so as to space them apart, and screws
engaging the board and base-plate, the screws
with heads engaging the countersinks upon
the under side of the boards and connecting
the board and base-plates together so as to
exert pressure upon the screw heads.

Engineering Improvements.

ROTARY ENGINE.—M. A. RIcE, Los An-
‘geles, Cal. The object of this invention is to
provide a rotary engine which is arranged
to insure easy running, to allow of cutting off
the motive agent at any desired point; to
permit reversing the engine, to prevent end-
wise thrust of the piston in the cylinder and
to utilize the motive agent expansively to the
fullest advantage.

PARALLEL ROD FOR LOCOMOTIVES.-—
C. HousToN, Benson, Ariz. The object in this
improvement is to provide a parallel rod for
locomotives, arranged to insure a direct trans-
mission of the power from the piston to the
front and rear driving-wheels and to avoid
over-heating of the pivotal connection between
the main rod and the parallel rod.

Heating and Lighting.

SPREADER FOR OIL-BURNERS.—H. P.
AKERS, Crisman, Indiana. The present inven-
tion refers to railroad signal lamps and the
like; and the object is to provide a spreader
for oil-burners which is simple and durable in
construction, very economical in the use of oil,
and arranged to properly spread the flame with-
out causing smoke and without allowing dirt
to accumulate in the spreader.

SAFETY-LAMP.—G. W. ReiLLy and C. A.
PuaiLLip, Wichita, Kan. The invention is an
improvement in that class of lamps which are
adapted for burning hydrocarbon oils and are
provided with a chamber adapted to contain
a substance which is non-combustible and
which will serve in case the lamp is broken to
extinguish the fire due to ignition of the oil.
The glass lamp chamber is provided with a
horizontal partition formed integrally with
and also made thinner than the chamber or
body, and thus made easily frangible.

Machines and Mechanical Devices.

LOOM.—E. VAHLE, West Hoboken, N. J.
The object of the improvement is to provide
a loom for weaving all kinds of textile fabrics
and arranged to carry double-up weft-thread
through the open shed by a spoolless shuttle,
to produce a fabric having double weft-threads
in each pick, the arrangement permitting. the
production of plain goods as well as figured
goods with the aid of a jacquard.

BEARING FOR DREDGING-MACHINE.—
P. SMALL, Oroville, Cal. In this instance the
purpose is to provide a bearing for dredging-
machines, more particularly a bearing for the
shaft on the free end of the beam, the ar-
rangement being such that any sand passing
into the bearing during the dredging operation
is quickly and continually washed out to pre-
vent the same from cutting into the bhearing
to the detriment of the proper working of the
apparatus.

WINDMILL-PUMP COUPLING.—C. Ww.
DECKER, Charles City, Iowa. In this patent
the invention is in the nature of an improved
windmill-pump coupling. The object is to
make it possible to throw the pump-handle in
gear and the windmill out of gear, or vice
versa, by means of the hand-lever alone, the
sawme being intended to provide a pump which

can be made at small cost and great simplicity
of parts.

Of Interest to Farmers,

PINDAL-PLANTER.—A. TYLER, Quitman,
Ga. Mr. Tyler’'s object in this case is to
provide a machine of simple and durable con-
struction which while especially adapted for
planting the pindal or peanut will reliably de-
posit in the ground all kinds of seeds and the
like ordinarily planted in hills separated a
predetermined distance from each other.

ANIMAL-CRATE.—W. A. STEWART, Wolcott-
ville, Ind. In this invention the object in
view is to provide a construction which may
be used to contain a number of animals, such
as hogs or pigs, the crate being equipped with
a tray in which one animal at a time may be
laid and held in a position convenient for op-
eration, such as pulling a tusk from the
mouth of a hog.

HARROW.—S. PrReJEAN and G. C. BELLOCQ,
Belle Alliance, La. The purpose of this in-
vention is the provision of a harrow which
will have a wheeled support to and from the
field and during operation.and means whereby
it can be kept in one position while rotating
relative to the rows between which cultivation
is to be effected. In operation the harrow will
not jump from side to side, as is customary in
ordinary harrows. This relieves the team
from unnecessary encumbrance and enables it
to direct all energy to the draft of the ma-
chine.

Pertaining to Vehicles.

BICYCLE-SUPPORT.—M. HENoOCH, Laporte,
Ind. This improvement has particular appli-
cation to a portable support to be attached to
the front of the machine. The majority of
supports which support the wheel upright at
four points tends to. permit the wheel to rock
when placed upon uneven surfaces, thereby
presenting an inclination toward the over-
turning of the wheel when the support receives
a jar or shock; but by elevating the front
wheel slightly from the ground and provid-
ing a three-point support formed by the two
arms of this device and the rear wheel the ten-
dency to overturn is obviated.

Miscellaneous.

EYEGLASSES.—W. H. WEASER, Pittsfield,
Mass. In this case the object is to provide
new and improved eyeglasses arranged to in-
sure a firm connection between the bow-spring,
the nose-guards, and the studs; to prevent
loosening of the bow-spring or nose-guard, and
to allow of adjusting the lenses up or down
relative to the nose-guards.

SPUR ATTACHMENT FOR STIRRUPS.—
C. L. PoOORTER, Marshall, Tex. In this con-
struction a body-bar having an offset carrying
a rowel is so hinged at its forward end to
the stirrup that when the latter is not in
use the bar will hang perpendicularly down-
ward, but when the foot I¥ placed in the
stirrup the bar will be brought to a horizontal
position, the offset carrying the rowel fitting
snugly to the rear of the boot heel, enabling
the spur to be as conveniently brought into
action as if the spur were attached to the
boot as ordinarily, but leaving the boot free
from the spur at the moment of dismounting.

FAN ATTACHMENT FOR SEWING-MA-
CHINES.—O. G. OGDEN, Louisville, Ky.
In this case the object is to provide a
construction by which the fan attachment
can be readily connected with and dis-
connected from the fly-wheel of the machine
and to so construct the fan-supporting devices
and the connecting means for securing the
same to the fly-wheel that these means may be
adjusted to one side or the other of the fly-

wheel and can be turned in the knockdown posi- |

tion of the parts to secure a compact arrange-
ment for shipment or storage.

CANDLESTICK.—W. NicoL, 52 Tay Street,
and J. H. STEWART, 47 Tay Street, Inver-
cargill, New Zealand. The invention refers
to candlesticks, its object being to provide one
that candles of any size may be held equally
firm in the holder or socket, the candle easily
raised as it burns down that almost the whole
may be burned, and the spring fixed from the
side of the bowl facilitating cleaning. The
bottom of the bowl is domed inward, so
that should the wick fall through alight, any
grease about it will quickly leave it and its
burcing can injure nothing on which it stands.
The handle is attached to the bowl in such
a way that any unusual pressure on the spring
will not break it. These inventors have se-
cured another patent wherein the invention pro-
vides a candlestick arranged that candles of
any size may be firmly held in the socket of the
candlestick, the candle easily raised as it
burns down, enabling most of it to be burned.

MARKING-BOARD.—F. MoOEHLE, Mason
City, Iowa. In this instance the improvement
relates to a device for facilitating marking and
cutting glass, cardboard, and like articles. By
means of the invention a sheet of glass, for ex-
ample, may be readily marked to the desired
form and dimensions and cut, or a sheet of
cardboard may be similarly treated. For ex-
ample, a mat for pictures may be marked and
cut with any desired exterior and interior mar-
ginal form.

WATCH-GUARD.—W. F. MARTIN, New
York, N. Y. This invention comprises a
peculiarly-constructed guide intended to have

the chain of the watch run through it, so
that when a thief grasps the watch by the
chain the watch will strike the guide and
cannot be withdrawn, this arrangement not
interfering, however, with the withdrawal of
the watch by grasping the watch itself, in
which case the chain will run idly through the
guide.

WRITING-TABLET.—H. V. LoucH, North
Plainfield, N. J. The improvement has refer-
ence to those tablets which are formed of a
number of semistiff sheets connected by a
pivot or the like, so that each sheet may be
written on and each conveniently referred to
when desired. Ordinarily these tablets possess
the disadvantage that the sheets or cards bear
a fixed relation to each other—that is to say,
their relative positions cannot be changed, so
as, for example, to place the top sheet on the
bottom, or vice versa.

NON - REFILLABLE = BOTTLE. — M. M.
KEARNEY, Scranton, Pa. Mr. Kearney’s pur-
pose is to provide a construction of bottle—
particularly a construction of the neck of a
bottle, stopper, and valve—which will prevent
the possibility of refilling the bottle after the
original contents have been poured out. The
bottle in its entirety is simple and readily
understandable to any person of ordinary in-
telligence.

MATCH-SAFE.—F. KinNG, New York, N. Y.
The purpose in this case is to provide a safe
or receptacle for matches so constructed that
the matches can be removed singly only, one
after the other, and to render such removal
convenient and expeditious; also, to furnish ex-
teriorly-operated means for insuring the
matches being compactly and accurately fed to
the outlet of the match safe.

OVERSHOE FOR HORSES.—J. E. HOFF-
MAN, New York, N. Y. The object in this case
is to provide an overshoe of simple and in-
expensive construction, that may be readily
secured to the hoofs of horses or other draft
animals and as easily removed therefrom and
that when in place will effectually prevent the
animal from slipping on icy or otherwise slip-
pery pavement.

MUSICAL INSTRUMENT.—H. E. HIBSH-
MAN, Newark, N. J. In this patent the inven-
tion relates to reed instruments of the mouth-
harmonica type, and its object is- to provide
a new and improved instrument which is
simple and durable in construction and arranged
to enable a person to properly execute a piece
of music with the aid of a perforated music-
sheet without requiring practice or knowledge
of music.

DEVICE FOR EXHIBITING GOODS.—M. J.
BEBB, Xenia, and E. G. EATON, Athens, Ohio.
In this patent the invention is designed for
suspending and displaying goods in stores or
shops from the ceiling or any other fixed over-
head support, and is particularly useful for
displaying handkerchiefs, ribbons, hosiery, un-
derwear, belts, neckwear, laces, shirt-waists,
towels, etc., to the best possible advantage.

APPARATUS FOR FORMING CEMENT
WATER-TANKS.—J. T. DoNAHOO, Edgar, Neb.
Hand labor is usually employed for forming
tanks that are classified as apparatus for
Hdrming cement water-tanks; and it is the
object of the inventor in this instance to pro-
vide an apparatus by which the work may be
quickly facilitated and the tank thereby fin-
ished in a shorter time as well as in better
form and also at the least cost.

DEVICE FOR FILLING FOUNTAIN-PENS.
—UL. Fisk, Woodcliff, N. J. Provision is made
in this invention for the easy filling of the
pen by merely holding the mouth of the pen-
reservoir to the spout of the instrument, and
upon operating this instrument the ink is
caused to flow into the pen-reservoir, all of
this being effected without danger of spilling
the ink, as repeated operations will not over-
flow the pen-reservoir.

SUSPENSORY-BANDAGE.—E. R. DRAKE,
De Land, Fla. Mr. Drake’s invention is an im-
provement in that class of suspensory bandages
having a leg-band connecting the scrotal bag
or pouch with the body-band. He has devised
an improvement in such leg-bands and they
may be worn with entire comfort, besides
sliding more easily and being more durable
than those constructed and arranged in the
usual manner.

MIRROR DECORATING AND ILLUMINAT-
ING DEVICE.—SABELLA G. DOHERTY, New
York, N. Y. The present invention refers to
decorative lighting by electric lamps of the
incandescent type; and the object is to pro-
vide an illuminated garland for use on mirrors,
walls, interior and exterior balconies, and
other objects and arranged to heighten the or-
namental effect of the object as well as pro-
vide the desired illumination of the surround-
ipg objects.

SCISSORS-HOLDER.—A. E. MooRE, Win-
nipeg, Canada. The prime object in this case
is to provide means for holding the scissors
within convenient reach of the user and by
which the scissors may be held securely and
readily engaged with or disengaged from the
holder. To this end the invention comprises
a body, gripping-fingers carried thereby and
serving to hold the scissors, and a device at
the rear of the body for attaching it to the
clothing of the wearer.

FLASH-LIGHT ATTACHMENT FOR CAM-
ERAS.—J. H. HAMMER, Marquette, Mich. Thei
purpose in this case is to provide a device
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for direct connection with the shutter of a
camera having means for supporting and ex-
ploding a flash-light charge and automatically
and simultaneously operating the shutter,
which may be brought about by direct connec-
tion with a cylinder operated at the time
of the explosion by the flash-light material and
connected by a tube with the shutter or by the
automatic compression of a bulb in tube con-
nection with the shutter,

RAPID-FIRE PISTOL.—W.
Tacoma, Wash. This pistol is specially de-
signed for army and navy use. Officers
object to the 38-caliber revolver’s lack of
shocking power. It being impossible with
the length of barrel practicable in a pistol to
obtain velocities with small bores sufficient to
make up for lack of energy and stopping power,
the only way to acquire the power lies in the
use of a larger, heavier bullet having greater
striking surface and propelled with a velocity
unobtainable from a revolver. This powerful
weapon does not exceed small bores in weight
and size, and for use as a pocket arm is
smaller, lighter, and more compact than maga-
zine pistols of similar caliber.

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

B. KNOBLE,

Business and Personal (Wants.

READ THIS COLUMN GAREFULLY.—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 & CO.

Marine Iron Works. Chicago. Catalogue free.

. Inquiry No. 4830.—For machinery used in mak-
ing hardwood toothpicks.

AUTOS.—Duryea Power Co., Reading, Pa.

Inquiry No. 4831.—For an economical process of
evaporation.

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

Inquiry No. 4832.—For manufacturers of hand
ore crushers.

Handle & Spoke Mchy.
Cbagrin Falls, O.

Ober Mfg. Co., 10 Bell St.,

Inquiry Ne. 48323.—For a machine to turn wooden
rolls of about 8¢ to 33{ inchesin diameter and 36 inches
lorlllg. also to bore Il4-inch square hole through the
rolls.

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

Inguiry No, 4%34.—For a thread-cutting die
g]hlchdwi]] open when backing off so as not to strip the
reads.

Sheet, bar, rod or wire, cut, formed, any shape.
Metal Stamping Company, Niagara Falls, N. Y.

Inquiry No. 4835.—For makers of pliable iron,
such as used for grilles, etc.

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

Tnquiry No. 48%6.—For machinery for the manu-
facture of starch from the roots of the cassava plant.

Automobiles built to drawings and special work done
promptly. The Garvin Machine Co., 149 Varick, cor.
Spring Streets, New York.

Inquiry No. 4837.—For theaddress of the Union
Parer and Corer Co., manufacturers of a tin potato
peeler.

¥~ 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. 4838.—For manufacturers making
patented articles by contract, made of part wood and
part sheet steel,

We manufacture anything in metal. Patented arti-
cles, metal stamping, dies, screw mach. work, etc.,
Metal Novelty Works, 43 Canal Street, Chicago.

Inquiry No. 4%39.—For makers of small punched
gears, such as clock gears.

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

_Inquiry No. 4840.—For manutacturers of gaso-
line Jamps for country residences. .

Empire Brass Works, 106 E. 129th Street, New York.
N. Y., have exceptional facilities for manufacuring any
article requiring machine shop and plating room.

No. 4841.—For manufacturers of dredges

Inquir
Yng machinery.

and ditch

The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
EBngine is built by the De La Vergne Refrigerating Ma.
chine Company. Foot of East. 13Sth Street, New York.

Inquiry No. 4842.—F~r makers of small induc-
tion coils outfits, etc., for the mail order business.

Contract manufacturers of hardware specialties, ma-
chinery, stampings, dies, tools, etc. Excellent market-
ing connections. Edmonds-Metzel Mfg. Co., Chicago.

Tnguiry No. 4843.—For molds for molding arti-
cles, such as pails, etc.

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

Tnquiry No. 4844.—For manufacturers of tobacco
planters.

Tnquiry No. 4845.—For makers of long distance
telephones.

Inquiry No. 4846.—For outfits for bath purposes
and Turkish baths.

Irquiry No. 4847.—For dealers in trial test sets
for opticians.

Inquiry No. 4848.—For a machine for drilling two
holes at once in a joist, used by electricians for inside
wiring.

Tnguiry No 4849.—For parties engaged in the
devexliopment of electrical inventions.

Inquirry No. 4850.—For manufacturers or dealers
in slot or coin vending or amusement machines.

Inquiry No. 48531.—For manufacturers of gun
tools and locksmith materials.

Tnquiry No. 4852.—For dealers in sewing ma
chine repairs.
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Notes
and Querzes

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. Price 10 cents each.

Booksireferred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9232) G. B. E. asks: Will you kindly
inform me if the current going over a tele-
phone line when a person speaks into a
battery transmitter is a direct or an alternat-
ing one? A. With an induction coil, the
transmitting telephone being in the primary
circuit, the current in the secondary is alter-
nating, since an increase of the lines of force
takes place when the diaphragm is approach-
ing the magnet of the telephone transmitter,
and a decrease takes place while the dia-
phragm is receding from the magnets.

(9233) C. D. R. M. writes: Since air
freezes at about 310 degrees below zero, and
since the temperature falls one degree for
every 333 feet of ascent from the earth, or
about 153; degrees to the mile, it is clear
that air must be frozen at less than 20 miles
ascent from the earth, and if frozen, it must
fall, and friction, heat, and electric phe-
nomena must result. If it is said that 800
cubic feet of air must be compressed into one
foot of liquid air, I reply more than 1,700 feet
of vapor must be condensed into one cubic
foot of rain water, but nature has an easy
way of doing it. If it is said, again, that the
air is far too rare to be frozen at such a
height, I reply, if this were true In general,
which is not proven, yet with the wind blowing
50 to 70 miles an hour, as it sweeps upward
from the earth, it must carry plenty of com-
mon air up into those unexplored regions.
A. The constituents of the atmosphere are
all of them unsaturated gases at the surface
of the earth. As their density is produced
by gravity, it follows that they are less sat-
urated at a higher altitude than they are
at any lower place, and therefore farther
from the point of liquefaction. The contrac-
tion produced by cooling is less than that
produced by the pressure of gravity. There
is, so far as we can see, no reason to sup-
pose that there is liquid air in the higher lay-
ers of the atmosphere. It would seem that
it should be detected by optical methods, by
its effect upon the light, if it were present
anywhere in the atmosphere.

(9234) E. P. J. writes: Please give in
your inquiry column the number of pounds
of lifting power exerted by 10,000 (or 100,000)
cubic feet of pure hydrogen gas. Great inter-
est is now manifested by the general public
in the possibilities of aerial navigation.
There seems, however, to be considerable dis-
agreement in regard to the facts pertaining
to the subject. I recently submitted to two
supposed scientists the question as to what
the lifting power of the hydrogen gas con-
tained in a cylinder 100 feet long and 40 feet
in diameter would be, and one gave the answer
as 3,000 pounds, and the other 8,000 pounds.
Of course, one of them must be wrong, and
perhaps both of them. 1 would be glad to
know what your estimate would be. A. The
usual allowance fer the lifting power of hy-
drogen gas is 70 pounds per 1,000 cubic feet
at the normal pressure of the atmosphere. A
balloon 100 feet long and 40 feet in diameter
will contain 125,000 cubic feet, and will
therefore lift about 8,750 pounds at the start.
This includes all weights, bag, car, ballast,
aerohauts, food, etc. The answer 3,000 may
allow for all these and leave the excess of
lifting power. The answer 8,000 evidently is
a round number, and includes all weights.

(9235) R. J. L. says: I want to ask
you the following question: How to demag-
netize a watch? I am working in an electric
light plant, and recently my watch became
magnetized. Our dynamos are 110-volt, Gen-
eral Electric machines. I have worked around
them, and have been lealning on the frame and
had the watch close to the field coils many
times, but have mnever had the watch af-
fected before, so I am not sure whether the
machines or having the watch close to pieces
~-of magnetized iron is responsible for the trou-
ble. I see jewelers use a coil of wire with a hole
in the center large enough to admit a watch,
which is connected to an alternating current,
and the watch is dropped in the coil and pulled
out and it is demagnetized. Now our ma-
chines are direct current, and T would like
to-know if it is possible to do it with our
machines, and what the outfit would consist
of. I have been taking your paper for about

three years, and have never. noticed any in-
formation of that kind in your question col-
umn. A. A watch may be demagnetized by a
direct-current dynamo by hanging it by a
string and twisting the string so as to rotate
the watch rapidly, near to the pole of a
strong magnet. While it is whirling, gradu-
ally remove it from the neighborhood of the
magnet. The method you describe with an
alternating current is far more effective and
reliable. You cannot bring the watch into
the positions you describe without magnetiz-
ing it.

(9236) J. M. M. asks: W:ill you please
to state the approximate weight of water, and
also the weight of the iron jackets required
to cool a 60-horsepower automobile motor?
A. The amount of water required for cooling |
automobile motors depends upon the tank air
surface that can be obtained in location and
design of the automobile parts. In the Dest
designs of the present date, about two gallons
of water per horse power is used with a rib
pipe cooling tank weighing about six pounds
per horse power.

(9237) C. E. B. asks: 1. Is it at pres-
ent practicable to run an automobile with
compressed air? A. The operation*of auto-
mobiles by compressed air has not been a
success. It requires expensive machinery to
compress the air, and the system is consid-
ered too limited in a single run for its success-
ful operation. 2. Could I make a working
model of tin? A. You can make a tin model
of an invention, but not a proper working
model. 3. Have any large corporations ex-
perimented with compressed air for a motor
power for automobiles, street cars, etc.? A. Com-
pressed air is in use for motive power for
railways and street cars, factory tramways,
and many other uses requiring transmission
of power to considerable distances. 4. Would
five or six hundred dollars be enough to per-!
fect it? A. Five or six hundred dollars will be ‘
of little aecount in perfecting a compressed-air
plant, on which millions have been spent with
but indifferent success.
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DIE ASSANIERUNG VON WIEN. Bearbeitet
von Paul Kortz, H. Schneider, H.
Goldemund, Dr. med Alois Grunberg
und - Dr. med. Alfred Freund. Her-
ausgegeben von Dr. Th. Weyl. Mit
einem Vorwort von Franz Berger und
Dr. med. A. Lofler. Mit 76 Textfig-
uren und 14 Tafeln. Leipzig: Ver-
lag von Wilhelm Engelmann. 1902.
Pp. 194. Price $4.

DIE ASSANIERUNG VON ZURICH. Bearbei-
tet von Biihler, Dr. Alf. Bertsching-
er, J. Fluck, H. Peter, G. Fr. Roth-
pletz, H. Schatzmann, V. Wenner, E.
Wiist. Herausgegeben von Dr. Th.
Weyl. Mit einem Vorwort von Dr.
Th. Weyl. Mit 41 Textfiguren und 10

Tafeln. Leipzig: Verlag von Wil-
helm Engelmann. 1903. Pp. 120.
Price $4.

The publication of monographs on the sani-
tary systems of the larger European cities
will doubtless be welcomed by those who have
the interests of municipal engineering at all
at beart. Data which have hitherto not been
available, either because they have not been
published, or because they are to be found
only in widely-scattered periodical literature,
are. here collected for practical utilization;
municipal officers are given the opportunity of
studying with the greatest convenience the
improvements which have. been made in the
sanitation of the leading cities of the world.

The first of these monographs, dealing with
the sanitation of Vienna, shows how difficult
a task was encountered in that city by en-
gineers. With municipal traditions extending
back for hundreds of years, it was no light
task to undertake a complete renovation. It is,
therefore, not to be wondered at that Vienna
was transformed into a- modern metropolis only
after it had outgrown its city walls, which hap-
pened about forty years ago. Even in that
brief space of time the city has not been quite
able to counterbalance the losses which its
previous tardiness had entailed; still, a city
of its size more than deserves the attention
of the municipal engineer.

The city of Ziirich, which forms the subject
of the second monograph, has progressed far
more rapidly in the same period. The town
has been provided with a good supply of
drinking water. An admirable drainage system
has been installed. Large sums of money
have been appropriated for the extension of the
water system and for the building of broad
streets. The administration of the health board
of the town is admirable. TUnfortunately, the
rather defective vital statistics of the tewn
render it impossible to prove the effect which
these sanitary conditions must have had upon
the health of the community.

TeLepHONY. Part III. The Construction
of Cable Plant. By Arthur Vaughan
Abbott, C.E. New York: McGraw
Publishing Company. 1903. 12mo.|
Pp. 142. Price $1.50.

The appearance of the third part of this
excellent work will be welcome to electrical
engineers. The subject is a very important
one, and as far as our knowledge of the sub-
ject goes, is well treated. The contract and
specifications for cable construction occupies
more than half the book. We have already
called attention to the very lucid nature of the

contracts outlined in the previous volumes.
would be wise if every industry had similar
contracts adapted to its own peculiar line
of business. -

HANDBUCH DER INGENIEURWISSENSCHAFT-
EN. Zweiter Band. Der Briickenbau
Sechste Abteilung: Eiserne Briick-
enpfeiler, -Ausfiihrung und Unter-
haltung der eisernen Briicken.

richs. - Herausgegeben von Th. Lands-.
berg, Dr. Th. Schéiffer, und Ed. Sonne.

Dritte vermehrte Auﬁa.ge. Mit 275
Textfiguren, Sachregister und 13
lithographierten Tafeln. Leipzig:
Verlag von Wilhelm Engelmann
1903. Pp. 371.

The second volume of this admirable hand-
ook of civil engineering (which may be re-
garded more as an exhaustive treatise than as:
a handbook) - deals with certain important |
questions in bridge construction, notably iron

bridge piers, and the construction and mam-’

tenance of iron bridges. Particularly in the
chapter on Iron Piers is to be noted an ex-
cellent theoretical discussion as well as a
description of practical improvements which
have been made within the last decade.

late W. Hinrichs prepared the chapter on

Bridge Maintenance with praiseworthy thor-.

oughness.

Youne Ivy oN OLp WALLS.
Verses. By H. Arthur Powell.
ton: Richard G. Badger. -1903.
57.

Mr. Powell has here collected several poems
which have appeared in the popular magazines
of the day, and has added thereto verses which
have hitherto not been published. Although
it hardly falls within our province to pass
upon the poetical merits of his verses, to us
it seems that he is at his best in his descrip-
tions of nature. Particularly happy seem to
us the poems entitled ‘“After the Rain” and
the “Mummers.”

LyaHT WAVES AND THEIR Usgs. By Albert
A. Michelson. Chicago: = The Uni-
versity of Chicago Press. 1903. 8vo.
Pp. 164. Price $2.

This book contains a course of eight lectures
delivered before the Lowell Institute at Boston
in the year 1899. In these lectures the results
of the investigations with which the author
has been engaged for the last twenty years are
presented in language as free from techni-

A Book of]
Bos-
Pp.

cality as possible. They contain much in-
formation about light waves which is to be
found only in scientific periodicals. The sub-

ject while of great scientific interest is pre-
sented in such simple form that comparatively
little training is needed to enable one to com-
prehend the essential facts and fundamental
principles involved. The three colored plates
are admirably executed.

THE WELLCOME PHYSIOLOGICAL LABORA-
TORIES. By Walter Dawson, M.A,,
M.D. Brockwell Hall, Herne Hill,
London, S. C., England. 12mo. Pp.
36.

It was for the purpose of participating in
the inevitable advances of scientific thought
and discovery, which concern not merely in-
stitutions and individual scientific workers, but .
upon which the progress and intellectual status
of mankind so largely depend, that the Well-
come Physiological Laboratories were founded.
Mr. Wellcome, who established the laboratories,
while a manufacturer of drugs, keeps this in.
stitution entirely separate and distinct from
his business and under independent direction.
The work which these laboratories are doing is
very valuable.

POCKET-
RULES,

THE MECHANICAL ENGINEER’S

Book orF TABLES, FORMULZE,

AND DATA. By D. K. Clark, M. 1., C.
E. New York: D. Van Nostrand
Company. 1903. 18mo. Pp. 692.
Price $3.

The fifth edition of Clark’s Pocket-Book will
be. warmly ~welcomed by engineers. It has
already stood the test of time, and has proved
itself to be an accurate and useful book. It
would be almost useless to give any account
of its contents; as far as this goes, it re-
sembles other well-known pocket-books. It
deals with mathematics, mensuration, metals,
alloys, strength of materials, heat, fuels, steam,
steam engines, boilers, railways, steamships,
gas, compressed air, windmills, water powers,
electrical engineering, and allied subjects.

FUNFUNDZWANZIG JAHRE IM DIENSTE DER
SACCHARIN-INDUSTRIE UNTER BERUCK-
SICHTIGUNG DER HEUTIGEN SACCHARIN-
GESETZGEBUNG. Votrag gehalten von
Dr. Constantin Fahlberg vor dem V.
Internationalen Kongress fiir ange-
wandte Chemie, Reichstagsgebdude.
Berlin. 1903. Pp. 38.

GOVERNORS AND GOVERNING MECHANISM.
By H. R. Hall. Manchester, England:
The Technical Publishing Company,
Ltd. 1903. 16mo. Pp. 119, 76 illus-
trations. Price $1.

The subject of the governing of engines by
mechanical means is a most important one,
and the writer has done a distinct service to
mechanical engineering in the preparation of
the present lucid volume, which is admirably
illustrated by engravings and folding plates.
Some of the types of governors shown are
most novel, and are not used at all in Ameri-
can practice.
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' INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
November 24, 1903,
AND EACh BEARING THAT DA1C

[See note at end of list about copies ot these patents.!
‘Abradmg wheel truing tool, L. A. Sherman 745,1.
‘Accumulator plate, . W. Buhne.......... T4,
‘Acid, preparing dialkyl barbltunc, M. knget-

IOANIL o eeeieeeenceecnnaensanannanennnns T44,7,2
Acid vat, T. W. Ruffner ........... oo T44,2.2
Adjustable table, G. H. Cummings . . 745,160
Advertising envelop, F. Howey ............ 745,18(
Air or other aeriform bodies, compresson

for, Sergeant & Raymond ............. 745,298
Alkalies and alkali earths, manufacturiug

hydrates of, F. Jahn ................. 744,920
Alumina and by-products, making, L. R.

Keogh .....cuiiiiiiiiiiiiiiinnananen, 744,765
Amalagamator, G. Fletcher et al.. .. 745,047
: Angle chair, G. A. Weber .. . 744,833
! Animal trap W. H. Reiff 745,118

(Apron guiding meclianism,

' reissue
! Atomizing deviee, W. Sams, reissue
Automobile controller, L. Mott

Automatic sprinkler, H. C. Perham ......
Awning, M. F. Wiedemann .. ...744,844, 744,845
Awning, C. W. MONIOE ...ceeeeveeeancennn 744,971
Axle and wheel, vehicle, B. B. Gilmore.. 745,009
Bags, self-closing mouth for, G. W. Will-

1amMS  ..iiiiiiiiiiiiiii it ... 744,846
"Balance staff, D. H. Church .............. 744,719
Balls, manufacture of golf, P. A. Martin. 745,213

Balls, manufacture of the cores of golf or

like, P. A. Martin ......c..coivuaen.. 745,212
Barrel lifter W. J. Stewart .......... . 744,813
‘Bath tub, collapsible, W. G. Gittings ee. 744,745
Battery. See (Galvanic battery.

‘ Battery connector, flexible, P Kennedy 745 193
Battery plate, storage, J. Bijur .......... 3895
Bearing plate, center, C. A. Lindstrom. . 744,922
Bearing, roller, W. Houldsworth .......... 744,917
Bearing, roller, E. Klahn ...... .. 745,198
Bearing, thrust, J. T. Cowley . . 744,906
Bed rest. J. A. Palitzsch ..... . ,234
Bell, electric, P. G. Tismer .............. 744,944
i Belt and fastener therefor, conveyor, A. .
‘ RASMUSSEN  «euvivenuennoinannnnocnnnns 744,979

Bicycle attachment, C. G. Hightower

Billiard chalk holder, J. Pejchar ........ 3
Binder or file, loose leaf, C. F. W. Graun. 744,749
Binder tension, C. J. Tuseth ............ 745,123
Blind and curtain fixture, ad_mstable, w.

E. Wilson ......ccciiiiiiiiiiiinnnnn. 745,129
Block mold, J. C. Miller ..........ccoo0ut. 744,970

Block signaling system and apparatus there-

for, J. E. Allison .............oouuun.. 744,706
Boat, illusion, M. E. Smith .. . 744,880
Body protector, J. Gamble ... . 745,007
Boiler compound, J. I. Broughton 745,147

Bolt holding tool, M. C. McDaniel
Book, account, J. H. Rand ........
Bouk handle or carrier, A. J. Sleght
Boots or shoes, article fo: use in the man

744,930
744,793
745,251

facture ofY E. P. Worth .............. 744,850
Borlln\f apparatus boring tube or rod, Mec-
amara & Schanke ..........cccceeenn 744,873

Boring or drilling machine, multiple spindle

horizontal, F. L. Eberhardt 744,859

Bottle closure, milk, J. C. Kimsey . 745,195
Bottle filler. S. B. Goff .............. . 745,051
Bottle, non-refillable, B. W. Glass .. . 744,746
Bottle stopper, A. Fredericksen .......... 745,185

745,191

Bottle stopper, self-closing, F. W. Johnson
744,855

Box, Becker & Sprenger

Box® fastener, C. W. Beehler . . 745,138
Brace, J. Holley ......ccvuune . 745,059
Brake, J. H. Pick ......... . 744,792
Brake beam, S. A. Crone .......... . 744,723
Bread making machine, C. Kessler .. . 745,018
Breast strap, W. Kavetzki ...... . 744,967
Bridge, floating, H. Kampmann.. . 745,192
Brush or broom, . M. Musgrave ....... . 744,784
Building construction, A. Menczarski ...... 745,068
Buckle, harness, F.,, E. & H. Boldt ...... 744,714
Burner, S. A. Rosenthal ............ .. 744,800
Burner grate, J. F. Swarens.... . 744,883
Button, separable, C. Yoemans ... 745,089
Cabinet, kitchen, M. H. Shanley.. 744,808
Calcining apparatus, A. Lawrence.... 745,067
Calculating machine, J. Mallmann ... 745,024
i Calculating machine, A. R. Boynton ... 745,144
Calculating machine, Bundy & Boynton . 745,149
\Calculatur E. C. Duncan ............. 745,167
Calipers, W. A. Mcdonald 745,229
Calipers or gage, W. Reilly .......... 744,796
Camera attachment, W. E. Mulhollan . 744,783
i Camera, panoramic, C. Mills ....covvnnvnnn 744 928
Camera sighting device, F. M. Steadman... 745,258
Can. See Creaming can.
Can, J. Achterman ........oeeveeeeees 744,991
Can opener, M. L. Hawks . 744,914
Candle attachment, M. L. Bush .......... 745,151
Cane fabrics, machine for inserting diag-

onal strands in woven, Janson .. 745,062
Car Dbolster, railway, A. Stucki .......... 745,262

Car brake, W. D. Rearwin . 744,981

Car brake beam, railway, S. A.

Car coupling, C. A. TOWer .......ccoeeeueee 745,265
| Car coupling, McConway & Kelsq, reissue. 12,175
; Car coupling, emergency, Carlisle & Elder, . 745,093
Car door, grain, A. G. Steinbrenper 45,259

Car fender, T. J. Glynn ..........
Car frame, motor, J. J. MacMulkin
Car, mine, W. H. Morris
Car moving mechanism, J. Barnes .
gar, ore, G. G. Newcomb .. 745,113
ar reglstering and annunciating dev e, “Al
Abizaid . 744,704
Car, street, W. P. Michel .. . 744,780
Carbureter, E. D. Parrott

Carbureter, gasolene engine, P. Jenness.. 745,063
Carpet cleaner, G. A. Cowgill ............ 4,721
‘[Carpet holder, stair, J. D. Miller.......... 745,220
Carriage, combination cutunder, M H.

KashiaD ..eeeeviieiiiinnniinenaeeeeees 745,108
Carriage step, C. E. Hopper ............c... 744,863
Casein, preparing fat free, O. Eberhard.. 745,097
Castings, mcld for making brass, Friese &

GilDert ..iveeeveninrennennenneeaananans 745,005
Cement pipes or the like, apparatus for

manufacturing, B. Noldner . 745,291
Cement post, H. McMaster ........ . 744,976
Centrifugal drier, H. Monk ............... 745,223
Centrifugal separators, driving mechanism

for, M. L. HOyt «.cvvivirerienenanncnns 744,966
Chair, G. H. Hersey .....c.coceeeees . 745,104
Chariot, cycloidal, W D. Cro 745,159
Cigar bunching machine, H. W Albright 744,951
Cigar piercer, W. J. Bailey .............. 744,893
Cleaver and knife, E. P. Donnelly .. 745,162
Clevis, plow, 7. L. Bay ............ ... 744,854
Cloth treating machine, D. Gessner .. ... 744,744
Clothes drier, S. Butterworth........ . 744,901
Clover buncher, Wheeler & Boice .......... 744,840
Coin operated machine, Jarboe & Keller.... 744,921
Coke, apparatus for the manufacture of, P.

DTS 745,290
Collar fastener, W. J. Baker ............ 745,135
Collar or cuff, woven, A. L. Willard ... 745,305
Comb, J. Koenig ...... ceeeceaeann . 744,768
Comb, H. Prevear .........eceeeeeeeeee.. 745,073
Combustion in coal, compound for promoting,

G. M. Dallas ......... 744,908
Composition, L. C. Gauvreau . 745,050
Compositor’s stick and type chase, eomblned

F. WeeKkS ...oiiiieeinnccananannns 744,838
Concentrating apparatus, Tucker & Goddard 744,823
Condenser, steam, . Hornbrook . 74

Conveyer, dumping, F. Head ............
Conveyers,

for belt, A. M. Acklin .

dumplng,. F. Head
device for operating trippers
745,031, 745,032

Conveying apparatus, G. W. Smith ........ 45,253

Cooking utensils, jacket attachment for
steam, W. F. Stubinger .............. 745,2€1

Cooling jacket W. R. Hamm ............. 745,004

Coop for poultry, folding, W. H. Warner, Jr. 744 827
Cordage machine, J. P. Tolman ............ 44,987
Corn shelling machines, automatic- corn feed-

er and regulator for, O. Petersen ...... 745,116
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00D orMETAL
Workers '

Without Steam Power shonld
use our Foot and Hand Power
ry. Send for Catalogues
A~Wood-working Machinery,
B—Lathes, etc.
SENECA FALLS MFG. CO. »
69Z Water St., 3oneca Falls, N.V.7#

T MACHINE SHOP OUTF/TS,

 TOOLS: SUPPLIES

CATALOGUE FREE.

 SEBASTIAN LATHE COcAidnviro
Foot and POWer and Turret lLiathes, Plan-

ers, Shapers, and Drill Presses.
SHEPARD LATHE CO.. 133 W. 2d St., Cincinnati, O.
A PERFEGT BALANCE G bt s

are put together properly.

SGHIEREN BELTING
RUNS STRAIGHT

because of our longitudinal lap construc-
tion. Of course the leather is of unusual
excellence, as we have explained in our
new ‘ Dixie Belt Leather Book.”

Want a copy?

CHAS. A. SCHIEREN & CO.
New YoRK: 52 Ferr;
CHICAGO : 92 Franklin St.
&=BosTon : 192 Lincoln St.
PITTSBURG : 243 Third Av.

PHILADELPHIA : 228 N. Third St.

ENVER : 1519 Sixteenth St.
Hamsure : Pickhuben4,

The Vulcan Jron WorkS Oo'

THE EUREKA CLIP

The most useful article ever invented
tor the purpose. Indispensable to Law-
ye:s, Editors, Students, Bankers, Insur-
ance Companies and business men gen-

®w

=
crally. Book marker and paper clip. ®
Does not mutilate the paper. Can be Z
used repeatedly. In boxes of 100 for 25c. Q
‘To be had of all booksellers, stationers »

and notion dealers, or by mail on receipt
of price. Sample card, bymail free. Man-
ufactured by Consolidated Snfe!:]y
Pin Co., Box 121, Bloomfield. N.

New Type
2-Cycle Motor

PATENTED.
Range of Speed. 200 to 2,000 Revo-
lutions.
4 H. P., Auto. or Marine, 100 1bs.
8 H. P. Auto. or Marine, 175 lbs.
Manufact urers in sea.rc‘h of the
best should address

Lincoln, Nebraska.

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with
BARNES’ FOOT POWER
MACHINERY e

allow lower bids on jobs, and give
greater profit on the work. Machines
sent on trial it desired. - Catalog Free.

W.F & JOHN BARNES CO.
Established 1872,

1999 RuBY ST., ROCKFORD, ILL.

A Desirable H oliday Gift.
DRAPER’S

Recording Thermometer

Traces automatically a correct and

continuous record in ink of the tem-

perature on egraduat ed weekly chart.

Standardized and fully guaranteed.
THE DRAPER MFG. CO.

152 Front St., New York

Makers of Recording Instruments.
SHOE .BLACKING.--FORMULAS FOR

liquid and. soiui blackmgPare iven in SUPPLEMENT
Nos, 1213 an 0 cents each. For sale
by Munn & Co and all newsdealers

If you want the best CHUCKS, buy Westcott'
Little Giant Douable Gri

N D
.7, N rill Chucks, Little Giani
o "%, Drill Chugl }
= Improved,

Ll :11]]]» Oneida Drill

e, Chucks, Cut-

R R seron
- ucks,Scrol

N Combination

Lathe Chucks, Geared :
Combination Lathe Chucks, Plain Umversal Lathe
Chucks, Independént Lathe Chucks. Made b
Westcott Chuck Co., Oneida, N.
Ask _for catalogue in English, French, Spanish or German.
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1583,

MAXIMUM POWER MINIMUM COST.

If you use dpump for
beer, lard, acids, starch,
potioleum, browors

mash, tanners liquor,
cottonseed oil or ﬂuids
hot or cold. thick or thin
i u want to get the
TABER ROTARY PUMP
which does the most work at
he least expense. Simply
F constructed. Can be run at
any desired speed. Perfect-
{-11 durable. ' All parts are im.erchangeable. Needs no
led workman. Defects guaranteed. Catalogue free.
TABER PUMP CO., 32 Wells St.. Buffalo, N.Y., U.S.A.

INDUCTION
COILS for expeti-

ments in X rays and

other electrical work,
Catalomw Free.

E. S. RlTCHIE & SONS BrookLine, Mass

The Right Kind
of a MOTOR

-on iandor waber Doubie Cylinder
Motor 4}4x5. Water Jacket Cvlin-
ders s,nd Head. Aluminum Crank
Case, Self-Oiling. Nickel Steel Val-
ves. Forged Steel Shaft. Can fur-
nish Transmission Gear, Carburet-

JABER PUMPLO.BUFF,

ter and Muffler. Cut onapplication.
BUFFALOWENGINE 00.

e o Ny B

€USHMAN MOTOR CO.,.

Corrugating press, J. P. Sneddon
Cotton cleaner and feeder, M. F. & J
Seward
Cotton gin brush, T. Brantley
Ceotton opener grid, H. S. Houghton.
Coupling, W. Miles
Cradle, J. Barta .............
Crate, egg, White & Wagner .
Crate for carboys, etc., E. G. Howe..
Crate or box, collapsible, J. O. Black..
Cream separator, H. H. Stussy .

Creamer, centrifugal, O. Ander: . 744,892
- Creaming car, C. betz ........ . 744 789
Cross head pins, machine for turning, .
Matheny ...uveeienneeiinnnneeennnenenns 745,214
Cultivator, G. W. Hamilton ............... 744,753

Cultivator and cotton chopper, combined, F.

Bandy ..c.cieiiiccenciiteciiiiaieainens
Current ' interrupter, T. A. Houghton.
Curtain fastener, M. L. Thomas
Curtain fixture, H. H. Forsyth
Cutting tool, yielding, L. W. Gates
Desk implement, combination, W. R. Owens
Desk, office, Widman & Messler
Digester lining, G. Lanzendoerfer
Disinfectant vessel, H. Pfluger ...
Display rack, R. F. Hatch
Displaying lace curtains, rugs, embroideries,

A.

744,708
.. 745,280
. 744,819

. 745,012

tapestries, ete., frame for, W. Mec-
Dougall .........cceeenennn. 745,288
Dobby, W. Crutchlow . 745,041

.. 745,038

Dock, ore, E. C. Carter
Hull 44,918

Door, J. P.
Door closer and check, Bardsley & Rosen-

tretel  ..eieiiiiiiiiiiiiiiiiieiieiea 744,709
Doubletree spring attachment, A. Holritz.. 745,014
Drapery, frame for attaching, A. Brower.. 744,955

| Draw bar, M. AmeS ........ 745,132

Dress suit case, M. Axelman 745,133

Drying kiln, L. C. Van Duzer. . 745,085
Drill and reamer, combined, J. E 745,048
Drill coupling device, screw, C. Christian-

T ¢ 745,039
Drip pan, B. McCaughey ..... .. 744,785
Driving mechanism, G. H. Fry .. 745,741
Dust collector, J. M. Schutz .......... .. 745,076
Dust collector, 'E. R. Draver, reissue e 124174
Dynamo governor, T. 8. Tague .......... 744,986
Egg boiler grd server, L. A. & C. N. King.. 745,196
Eggs, preserving, J. W. Green ............ 744,750
Electric conductor, A. E. Lytle .. . 744,926
Electric controller, A. Sundh . 744,818
Electric cu.rent regulator, P. Ki . 745,194
Electric heater, J. F. McCEIrOy ............ 744,974
Electric light switch, E. L. Etheridge..... 744,911
Electric machines, suspension of dynamo, J.

F. MCEITOY ..ivveereencnonocsnsonanes 744,975
Electric motor control system, A. C. East-

WOOA  tovevieeneiviereresescassnsnsnnas 745,168
Electric switch, G. E. Felt .......... . 744,736
Electrical machine, static, T. Archer . 744,707
Electrical receptacle, P. H. Fielding . 745,173

Electrical switch, H. Lomax et al... 744,924
Electrically heated handle, R. A. Fliess.... 744,739
dlectricity in electric therapeutics and elec-

tric treatment, L. Williams . . 745,128
Electromagnet, D. L. Lindquist. . 744,773
Elevator and dump, J. W. King. . 744,767
Elevator bin, J. A. Jamieson..... . 745,017
End gate fastener, D. E. Leonard .......... 745,205
Engine starting mechanism, explosive, C.

0K i iieiiiiiiiiiiiiiiiiiiaaaa 744,857
Englne supportlng frame, pumping, E. T.

............................... 744,851
Engraving. N. S. Amstutz .. .. 744,852
Eraser, H. B. Tooker ....... .. 745,084
Evaporator, H. J. Lyman ... .. 744,867
Excavator, E. J. Beard ........... .. 745,137
Exercising machine, F. H. Chlada. .o. 745,154
Explosive engine, H. Schnlein ..... .. 744,881
Explosive engine, B. Harris . 745,055

Extension bit or drilling tool,
ton .....iiiieiiiiiiiiiea.

Extension table, A. M. Petersen ..
Fan, automatic, W. H. Vanfossen .

... 744,925
... 745,115
.. 745,267

Faucet, A. R. Stone ....coeevieennecnnanns 745,027
Feed water purifying apparatus, boiler, T.

Sault ...iiiiiiiiiiiiiiiiiiieriiaann 745,297
Feeder, boiler, W. Herrington .o 744,965
Felly retalner Wagner & Barnes ... .. 744,825
Fence machine, wire, W. N. Parrish . 745,072
Fence post, J. D. Paldi............. . 744,790
Fence post, J. W. Childress .....cccoccnnn 745,153
Fifth wheel and king bolt, ball bearing,

H. W. Gander ...c..cveiieneennannnn . 744,742
File and file case, E. B. Jepson ..... 745,106
Filter press, A. JameS ....... ce. 744,761
Filtering apparatus, W. Kathol . 744,764

Fire alarm system, A. J. Woodwo . 744,849
Fire escape, M. C. Johnston ceesenn 744,762
Fire escape, F. Bielhen 745,141
Fish hook, W. E. Koch . . 745.066
Fish hook attaching device, C. A. Abbath.. 745,131
Fish hook, weedless, J. N. Miller ........ . 745,221
Fish or minnow trap, E. B. Cahoon........ 744,903
Fishing hook or bait guide, H. R. Stewart.. 744 942
Flashlight apparatus for photographic pur-

poses, J. F. Guimaraes ...............0 745,052
Floral design frame, folding, P. Raysik.... 745,295
Fluid pressure mechanism, J. P. Coleman.. 745,307
Fluid pressure regulator, J. Hancock...... 744,964
Fluids, electrical method of dispersing, J.

F. Cooley c.eeeveceaens ceeeeceaaaan 745,276

Fly paper holder, stlcky, Katzke
Food products,. preparing, J. P. Roche
Framometer, . Bones .

Fuel economizer, J. Milne ....... 744,929
Fumigating candle, E. Kimmich 744,766
Furnace, E. C. Brice ........ceieeeveen 744,954
Furnace attachment, roasting, D D & J.

O.. Bailey ...veiveeirerecrescscscncnanns 744,992
Furnace for heating asphalt, ete., A. Montu-

POl tiienenenenneesancnsancnnnnns 744,871

Furrow opener, disk, W. Bills .... 744,711

The Dr.

Deimel Underwear is
the body’s true protector and
shield. It makes the skin ‘all
face; ” that is, hardy, robust and
unaffected by temperature changes.

Booklet telling all about them
and the garments may be had

AT LEADING DEALERS EVERYWHERE

THE DEIMEL LINEN-MESH CO.,
(Originators of Linen-Mesh)

491 Broadway, New York.

MARINE Gasolene MOTORS

Experts for years have ranked om‘en%ne with the high-
est grade, and 1t is now being copied by other builders.
We always endeavor to be on top, and for 1903 offer an
engine built from Brand New Patterns, with new and
original features—just what other engines will have
five years hence.

If you /wnnt to bein the lead send for catalog fullgq describ-

all parts, and then buy a * Rochester.
ROCHESTER GAS ENGINE cCO.,

693 Driving Park Ave., ROCHESTER, N. Y., U.S. A.

it
THE LEVEL”

You see in an instant just *“where” your
@ work is out by using the “Which Way?

) Pocket Level. ~ Size of a silver dollar, 34-in.

thick, neatly nickeled. Sample for twenty-

five 9-cent stamps, [ Caliper catalog free.

E. G. S’VIIT‘]’I, Cotrmeia, Pa, U, 8. A,

" Liberal Inducements to Agenls

The Franklin Model Shop.

Experimental work for inventors; any-
thing in metal from a single piece to a
complete working model. Apparatusfor
colleges. Exhibition models. Introduc-
tion samples of patented articles. Spe-
cial tcols for making metal novelties.
Inventions perfected. Drawings and de-
signs worked our, from inventors’ ideas.
Send for circular 9.

PARSELL & WEED,

Gse FRANKLINE «
Model Shop

FREE TRIAL

WITTE 832 5ne

ENGINES ./

Ml are sold on 80 Days®
Free Trial. Size 1} to
40 H.P, For all power
purposes, Catalog B
WITTE IRON WORKS
1517 W.5th St. KansasCity.

MOSLER SPIT-FIRE SPARK PLUG
for Jump Spark Jgnition, Made to fit
any engine, Standard sizes in stock.
Protected insulation and sparking pomts
Simple. Indestructible,  Reliable.
auarantecd. Epergetic Ignition.  Greater power.
D. Any length of spark by accurate screw adjustuent,
Discounts in quantines ask your dealer. A trial is conclusive,
‘Write for leaflets, testimouials, etc. “Manuf: ’ prices.

Mosler Spit-Fire, - - - 1679 Broadway, New York

A high-class
self-regula-
ting incubator
onasmallscale.
Fifty egg capaa
city. Heat
moisture and ventilation automatically
and perfectly controlled. Price only $6.8
Send for the Wooden Hen Book s mail-
ed free, together with a book containing 14
colored views and telling all about the
EXCELSIOR INCUBATOR, ir you §

name this paper.
GEO. H. STAHL, Quincy, Illinois.

-Phonograph SPEED Regulator

for Edison’s Home, Standard, Triumph and Con-
cert Phonographs. Just what you have been lo ooking for as
a Christmas Gift. Easily attached. Write for circular,

. HILTON, 80 Broadway, New York,

YOU ARE EASY

If youneed a carpenter to help you repair your roof with
Warren’s Natural Asphalt Sand Surfaced Roofing

The best and most ser-
viceable prepared roofing
on the market. 1t is dur-
able, fire-proof, and does
not require pamtm%.
Comes ready to lay in
rolls containing 108 8q.

Warren Chemical & Mfg. Co., 18 Battery Pl., New York

The Largest Exclusive
Gasoline Engine Dealer

on Earth.

ENCINES

of all makes and sizes. Station-

129-131 West 31st Street, New York.
E ND FOR

SC CATALOGUE

W&D MOGEY.
BAYONNE CITY. N.J.

ary, bile and Boat En-
gines.  Propellers. Always
ready for immediate shipment,
I can save you 50 per cent. on
a deal. rite me for prices.
Automobile castings for sale.

‘A. H. McDONALD,
38W. Ran,iolphSt ,Chicago,Ill

BARKER MOTORS
fto 8 H. P, $80 to $220

Have more good points, fewer
parts and require less atten-
tion in operation than any
other.

Launches, Valves, Specialties.
C. L. Barker, Norwalk, Ct.

TOOLS AS A TOPIC

must be interesting to every bandi-
craftsman. 'T'here is a mine of infor-
mation in

Montgomery & Co.’s Tool Catalogue

which enumerates thousands of tools.

Capital handbook of reference. Pro-

fusely illustrated. Sent by mail for

25 cents, discount sheet included.
MONT'GOMER

co.,
105 Fulton St., New York City.

TOOL
CATALOGUE

3 GATALOGUE Ne21

du USE GRINDSTUNES

[f 80 We cuan suppi:y you. Al sizes
smounted and nnmounred. always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. Ask for catalogue

The CLEVELAND STONE CO.
=== 2d Floor, Wilshire. Cleveland, 0.

ARMATURE WINDING, RIGHT AND
Left Handed.—An important paper for all amateurs. 17
illustrations SCIENTIFIC AMERICAN SUPPLEMENT,

1139. price 10 cents. For sale by Munn & Co. and
ail newsdealers‘ Send for catalozue.

PALMER

MARINE and STATIONARY

MOTORS

2 and 4 CYCLE

are no experiment,as they

For PIPE-THREADING
or TING

there is no machine on the market that can com-
pare for ease of operation and excellence of work

, "8 FORBES PATENT DIE STOCK
Vise i8 self-centering and dies are adjust-

able to any variation of the fittings. Parts

can be duglka@ed at slight cost when worn

Galvanic battery, D. L. Winters . 744,989 out. Will thread and cutup to 12in. pipe.
Ggs burner, J. Hutchinson ........ 744,919 OATALOGUR FREE.
Gas engine, C. W. Tremain ..........c.o. . 745,266 MACHINE No. 30. CURTIS & CURTIS CO..
Gas generator, acetylene, C. A. Butler.... 745,037] Range %4-2in. R. & L. 6 Garden St., Bridgeport, Conn.
Gas heater, J. H. Brownlee ........ 744,898
Gas heater cr stove, H. Maytrott 745,287 Our
Gas or oil engine, A. G. Melhuish .. . 745,215 Specialty s €
Gas producer, J. R. George ....... . . 745,176
Gate, V. R. Duvall ........ . 744,731| Knock-
(é}ove, g Vl;lin-gleli) . ;2?,(1?3 Down

ove, F. H. Busby . , :
Golf ‘club, W. Dunn 745,044 | BoBt8 of any
Governor, R. HAITIS «eeeeeeenrennenneennnns 745,056 | description
Goveirnor, centrifugal separator, H. F. Hass- 745,057 AMERICAN BOAT & MACHINE co.,

L5 .. X W. L ND PLEASURE B TS

Grain binder, C. R. Straughn . 745,082 RO ﬁ,rse%‘{,tlon.A AST.ULOUIs, M(()) ATS,

Grain drill, D. B. Saltsman

Grain drill, G. M. Kingsbury ...... 745,197
Grater, rotary vegetable, H. H. 744,774
Grinding mill, J. Q. Adams ...... . 744 705
Gun firing devme, breech loadmg, .

TaBKET vt vveenrenecnnsosaseasasansnnn 745,301
Hame trace attachment, adjustable, E. Litt-

TNAND . eeueesocecsansuoncasssssssananss 745,209
Hand strap, U. MecClinchie .............. 744,973
Handle fastening for traveling bags, cases,

ete., Maxwell ...oveevennnncnnns 745,286
Harness box loop, B. F. Shepherd . 744,809
Harrow, A.- Broomfield ........... .. 744 715
Harvester, H. J. Case .. 744 956
Harvester, corn, D. Binns ..... .. 745, 091
Harvester, -cotton, I. Jefferson ...... .. 745 190
Harvesting machine, J. H. Brammer...... 745,035
Hatchet, hammer, and nail extractor, com-

bmed C. R. Saunders ...........
Hay or stock rack, F. Goodsell ..
Hay rake, horse, H. Lingelbach
Heating system, A. D. Hill
Hinge, barrel cover, R. H. Fesperman .
Hinge, sofa-bed, T. G. Weyer
Hoof protector, 0. J. Ohlson
Horn,

collapsible, L. de Vineau

Hose pipe coupling, Noble & Wigton 745,788
Hot air heater, T. B. Jackson ............ 44,760
Hot water and hot air furnace, combined, :
J. Ziegler ......c.iiiiiiiiiiiiiaaaaaan 745,130
Hydrocarbon burner, A. G. Porter.......... 745,025
Ingot mold, T. E. Rees ....... 745,117
Insect destroyer, J. F. Butz .... 744,902
Insect destroying deviee, F. Hu 745,016
Instep supporter, L. Dulligan ,
Insulated joint, G. A. Weber
Insulated rail joint, G. A. Weber ...... 44,832
Insulating handle connection, J. H. Gault.. 744,743

Insulator, F. M. Locke ..........

(Continued on page 417,y

. 745,284

ARMSTRONG’S No. 0 THREADING MACHINE

Can be attachedt obench or post.
Desiened for threading the
smaller sizes of pipe, iron or
brags, also bolts. Hastwo speeds,
one tor pipe 3§ to 1 mch the
other for pigI 14 to 2 inches,
inclusive. ar
Armstrong adjustabie dles Oth-
erattractive features. Send for
articulars. The rmstroug
gs_Co0., 139 Centre Stree
New York. Bridgeport, Conn.

HOW TO MAKE AN ELECTRICAL
Furnace for Amateur's Use.—The utilization of 110 voit
Plectric circuits for small furnace work. By N. Monroe

1p ins. This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be made by any amateur who is versed in the
use of tools. This article is contamed in SCIENTIFIC
AMERICAN QUPPLEME\I’I‘ 1182. Price 10 cents.
For sale by MUNN & Co., % Broadway, New York City,
or by any bookseller or newsdealer

ARTESIAN

Wealls, 0il and Gas Weiisdrilled
by contract toany depth from 50
10 3000 feet.. W e also manufac-
ture and furnish everything re-
.quired. to drill and complete

same. Portable Horse Power
and Mounted Steam Drillin,

Machines for 100 to 1200 feet.
Write us stating exactly what
is required and send for illus-
trated catalogue. Address

PIERCE WELL ENGINEERING AND SUPPLY CO,
136 LIBERTY STREET. NEW YOLK, U. 8. A.

© 1903 SCIENTIFIC AMERICAN, INC

are in tul operation

in all parts of the world.
Launches in stock.
Send for Catalogue.

PALMER BROS.,
os Cob, Conn.
New York Office, 136 Liberty St.

GAS ENGINE
IGNITERS

for Marine, Stationary and
§ Automobilé engines.  Will
save their cost many times
over in one year.
Write for circulars.
The Carlisle & Finch Co..
239 E. (,liflon Ave. Cmcinnati, o

NTYPEWRITERS. Ax
AKES

All the Standard machines SOLD or RENTED ANY-

WHERE at HALF MANUFACTURERS’ PRICES.

# Shipped with privilege of examination. Send for Cat.
Typewriter Emporlum 203 LaSalle St., Chicago

EVOLUTION OF THE AMERICAN LO-
comotive.—By Herbert T. Walker. A valuable series
by a member of the National Railway Museum (Commit-
tee. The locomotive from 1825to date is described and
illustrated by careful drawings, great attention being
given to historical accuracy. 21 illustrations SCIEN-
TIFIC AMERICAN SUPPLEMENTS 1112 3,1114
Price_10 cents each. For sale by Munn & Co. and all
newsdealers.

MILLS FOR AL MATERIALS.

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

MACRINE,COME TO
US AND YOU WiLL

AND S'TlLL SAVF.

MOHN
D YU wonr CHANGE

ﬂfAL WITH Us 0/VC£ A/V
CoESTIMATES FREELY FURNISHED.

PROUT, WALDRON & CO.

SENOFORCATALOG NO 4.)

MUNCY, Pa.
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Internal combustion engine, G. Erikson....
Intestinal skins, apparatus for dressing, C
A. Bitterling

Jar opening or closing grip, J. Koehler ..
Journal box guard, W. F. Bossert .
Label  retainer for salve boxes,
boxes, etc., C. A. Myers

745,098
744,712
745,200
744,896

745,227

Lace machine, S. ()}J eDW}s ll&W 745,206
Lacing, temporary shoe, risco. as

e L porary e e ieaaeaaaa, 744,729
Ladder and ironing board, combination step,

J. W. Treen .....ceeecececsocssccanss 744,821
Lamp attachment, combination, J. & G. C. .

€V. Magruder ........ecocceececencanss 745,111
Lamp base, incandescent electric, J. E.

CASEY cevevverrecsensaasasacsscsoscens 744,957
Lamp chimney, mica, J. D. Warren ...... 744,828
Lamp socket, incandescent, G. H. Proctor.. 745,294
Lamp, vehicle, C. L. Betts ................ 744,952
Lantern, signal, F. W. Dressel....745,164, 745,165
Latch, M. S. Thorud ............. ceseessss 744,820
Latch, W. W. Daves 745,042
Latch, O. F. Immell .........cc.cceteenne 745,189

Laundry marking machine, T. L. Taylor.... 745,302

Lens for spectacles or

Schneider ......ceceeeceeceioonennannns 744,982
Letter opener, H. C. Zenke ...... . 74§,090
Level, plumb, W. B. Bradshaw .. 745,146
Lifting jack, Bolin & Goff ........ .. 745,142
Lifting jack, T. Hampton ......... .. 745,180
Lightning arrester. C. E. Nicholas . .. 745,114
Limb, artificial, J. F. Rowley....... .. 744,801
Limekiln, S. W. Shoop ...... .. 745,248
Limekiln door, S. W. Shoop .. 745,249
Line holder, J. H. Lee ...... . T44,772
Liquid meter, O. R. Pfau ................ 745,236

Liquid separator, centrifugal, G. Rennerfelt 744,938

Liquids by solvents, extracting matter from,
L.

. REESE tvvvvnrennennnnnaracsnans 744,795
Load retaining or releasing means for vehi-
cles, McLaughlin  ...........0000 745,289
Lock, O. Katzenberger ...........cccevea. 745,064
Locking device for connecting tubular or
.other perts, F. E. Stuart ............ 744,985
Loom batten operating mechanism, C. W.
Widerstrom ................ ... 744,843

Loom friction let off, H. Taylor
Loom let off mechanism, C. F. Roper
Loom picker motion, H. L. Goodwin ....

Loom picker stick connection, J. A. Bottom

745,121
744,941
744,862

745,143
744,910

Loom warp beam, N. J. Martin ........ 745,211
Loom warp stop motien, C. F. Roper .... 744,940
Loom weft replenishing mechanism, A.

Smith et al. ......l....ccciiiiiiinnn 745,078
Lubricator, F. X. May ...ccecececans . 744,927
Mail box attachment, J. R. Clark 744,904
Mail chute closure, J. W. Cutler 744,724

holder for,
........................ 745,053
. 744,718

Marking or erasive material,
R Hafner
Massage appliance, I. Cassidy

Matrix material, G. J. Wildridge 744,889
Measure, tailor’s attitude, E. Wakefield.. 744,826
Measuring device, F. M. Steadman.......... 745,257
Measuring device, foot, Hertzler & Smith. 745,184
Meat cutter, C. F. Smith ................ 745,079
Mercury and amalgam from ores, machine
for recovering, T. H. Hicks .......... 744,759
Metal bars or rods, cooling bed for, M. A. .
Neeland .......cciveiieiieiinienneennns 744,874
Metal transferring apparatus, E. E. Slick. 745,252
Metals and alloys, reduction of, F. J. Tone. 745,122
Milk or cream vat, T. L. Valerius ....... 745,124
Molding machine, W. F. Prince ......... 745,293
Motion, machine for converting, G. A. Wal-
-] 745,086
Bﬁotor, T. E;lcham}n ..... l ....... JG 744,899
otor sparking plug, explosion, J. Geiss-
linger g ..... g ...................... 745,102
Movement cure apparatus, J. J. Lewin .... 745,021
Mucilage jar, S. G. Reynolds......... . 744,939
Musical instrument, G. Rossi ............. 745,241

Musical instrument, mechanical, P. Wuest,

744,990

745,224
744,778
745,152
744,822
745,177
745,169
. 744,945

0Oil cup, J. Chesbro
0Oil engine, kerosene, W. W. Tuck et al..
Ordnance sighting attachment, T. Ghenea.
Ore feeder feed regulator, C. Z. Ellis
Oven oil burner, H. G. Tucker .
Overshoe, A. E. Roberts
Package fastener, Wright & Edwards
Package wrap and receptacle, R. R. Lawson
Pail spout, removable, C. P. Capron
Paper bag holder, W. G. Haas ............
Paper bag machine, G. R. Ward...744,947,
Paper cutter for roll holders, R. T. Jones.
Paper cutting machine, W. H. Hansell ....
Pasteurizer, A. Jensen
Pavement, C. H. Sayre

Peat digging and excavating machine, C.

Schlickeysen .....ceceeieeeeieerecnanns 744,805
Pencil holder, pocket, E. F. Rogers ...... 744,799
Penmanship practice, training device for,

Forbush .............ccitiiennnnn. 745,100
Perforating and round-cornering machine, J.

. N ) - | 744,891
Permutation lock, O. Smith...... 745,080, 745,081
Petroleum, desulfurizing sgulfur bearing, T.

F. Colin ......ccviiiiiiiiiiinninnnnnns 744,720
Photographic plate holder, A. C. La May.. 745,202
Photographic shutter, T. Brueck .......... 744,998
Photographic shutter, C. Bornmann . .. 745,272
Piano plate, C. A. Haddorff ......... . 745,103
Piling, sheet metal, H. Wittekind 744,847
Pipes against bursting by freezing, means .

for protecting water, N. M. Hopkins.. 745,060
Planer, fixed knife smoothing, C. C. Stuart. 745,260
Planer, floor, F. Herbeck .......cceceuueees 744,757
Planter, potato, H. J. Springer . 744,984

Planter, seed, S. M. Merrick
Plastering tool, W. A. Warson...
Plastic composition, R. H

744,779
745,126
744,997

Plow, Griffin 744,751
Plow,. J. S. Felt 745,172
Plow, G. S. Latta ......... 745,203

Plow and planter, combine

L P 745,250
Pneumatic dispatch system, K. E. Stuart .. 744,814
Pneumatic dispatch tube sender, K. H.

Stuart . .vieiiiiiiiiiiiiiiretettiaanann 744,815
Pocket battery, W. Heym ...... . 744,758
Pocket book or file, F. Mann ............ 745,210
Post office lock box lock, J. A. Durnbaugh 744,858
Powder, face, R. Belfert .................. 745,139
Power translating device, G. W. Marble . 744,776

Preserving fruit, D. F. Sherman
Printer’s quoin, W. H. Scovill ...
Printing machine, W. T. Bailey .
Printing machine, A. R. Boynton
Printing, multi-color, P. G. Frauenfelder..
Printing presses, doctor for regulating and

.. 744,810

controlling the feed paper to, F. . :

Rolland, Jr. .......c.ccooeeiiiiiiinnnn. 745,240
Printing surfaces for color printing, making, i

C. G. SUDEIZren ......eceveeenneennens 745,263
Protractor, machinist’s, C. T. Frantz .... 744,963
Pulverizer corrugated lining, J. M. Schutz. 745,075
Pump, centrifugal, E. G. Harris .......... 745,181
Punch, ticket, H. Cottrell . 744,958
Puzzle, W. D. Taylor ..........ccceuunnn 744,884
Rack. See Display rack.
Radiator, gas, T. E. McNeill ............ 744,787
Radiator, stovepipe, B. Edgar .. . 745,004

Rail joint, Santee & Hines ......
Rail joint, L. T. Stephenson
Rail joint, G. A. Weber
Rail joint, J. G. Kutzner
Rail joint, G. A. Weber ...
Rail support, Weber & Coates
Rail tie, metallic, H. I. Jeffers

. 744,803
744,812
744,835
. 744,968
745,304
744,830
745,282
745,285

744,868
744,716
745,308
745,309
.. 745,237

Railway brake, electric, J." S. Lockwood..
G. H. J

Railway rail joint,

Maas .
Railway signal, W. C. Bryant .
Railway signal, J. P. Coleman
Railway signal, J. P. Cameron ..
Railway switch, M. S. Pittman ......

suspended

Railway switch and track construction, J.

W. Koch ...i.iiiiiiiiiienennnsnannas . 745,199
Railway track layer, W. B. Michel ........ 744,870
Railways, underground conduit system for

electric, A. H. Angle ................. 745,033
Rheostat, W. A. Sherlock ............ .. 745,077
Rice hulling machine, R. W. Welch . 745,269

(Oontinued on page 418,
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The Youth’s Companion
THE BEST CHRISTMAS GIFT FOR $1.75
SEE CHRISTMAS OFFER BELOW 2 99

THE CONTENTS OF THE 52 ISSUES OF THE 1904 VOLUME
WILL INCLUDE

250
1000
2000

ANNOUNCEMENT FOR 1904 AND SAMPLE COPIES OF THE PAPER FREE.

SERIAL STORIES of absorbing in-
terest, each a book in itself.

10
50

SPECIAL ARTICLES by Men and
‘Women famous in every walk of life.

TIMELY Editorial Articles on Impor-
tant Public and Domestic Questions.

SHORT STORIES by the Best of
Living Writers. :

SHORT NOTES on Current Events
in Science and Natural History.

BRIGHT ANECDOTES, Bits of Hu-
mor, Poems and Sketches.

CHRISTMVMIAS PRESENT COUPON.

If you cut out and send this slip or the name of this publication at once, with

name and address and $1.75, we will send

Gift l All the issues of The Companion for the remaining weeks of

AND 1903, including the beautiful

Gift 2

The Companion’s 1904 ‘Springtime” Calendar, in twelve
colors and gold, for Companion subscribers only.

Then the fifty-two issues of The Youth’s Companion for 1004 —a library of
the best reading for every member of the family.

THE YOUTH’S COMPANION, BOSTON, MASS.

Holiday Numbers; also

CH127
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™ eeene “BLUE: PRINTER

or kind. The tension is automatic.

THE FRAN[(I.IN AUTOMATIC CONTINUOUS FEED ELECTRIC BLUE PRINT MACHINE
prints continuously by Electric Light, day or night. Handles tracing of any length, size

operator; there are no curtains, pads or levers to adjust; automatically delivers the print
ready to wash. - Made in two sizes, for 36 and 42inch tracihgs. Send for descriptive circular.

~ WILLIAMS, BROWN & EARLE, Dept. L, 918 Chestnut St., Philadelphia.

The Machine does not depend on the skill of the

Valuable Books!

¥$F9
1903 EDITION

All the World’s Fighting Ships

By FRED T. JANE
Author of the Naval War Game (Kriegspiel)

Used as a text-bock in European navies. The only
il.bﬁoléxpely correct and complete work of the kind pub-
ished.

422 Pages. Over 3,000 Illustrations. Oblong Q’ua/fta. Cloth
Price $5.00, post free

The Progress of Invention
In the Nineteenth Century

By EDWARD W. BYRN. A.M.
300 Wustrations. Price$ L0g- "% Octave- 480&?'
YA Postpads, ol ed
over pubaned oa tavention Remer @]
s o, ot B 11.%[”1» Jcali
L
F]?uiml‘&“i
il
¥
I
1

I

'he book gives 8 most com-
prehensive -and. coherent ac-
count -of -the. progress which
distinguishes thisas the “gold-
en age of invention,” result-§
ing in industrial and commer-
cial development which is
without precedent. A chrono-
logical calendar of the leading
inventions is one of the most
important features of the
book, enabling the reader to !
refer at a glance to important ]"
inventions and discoveries of ”‘

i
l

any particular year. The book §
is printed with large type, on {
fine paper, and i8 elaborately
illustrated by 300 engravings
and is attractively bound.

MECHANICAL
MOVEMENTS

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

Large 8vo. 402 Pages. 1649 Illustrations, with
Descriptive Text. Price $3.00.
A Dictionary of Mechanical Movements, Powers, De-

vices and Appliances embracing an illustrated descrip-
tion of the greatest variety of mechanical mov 8

inlpopular style.
I

N

ICE YACHT BUILDING.—COMPLETE

details for the construction of Ice Yachts, with a)%ny
illustrations, are contained in SUPPLEMENT Nos. 4

54, '? and 12253. FEach number gives plans of
a different boat. Price 10 cents each. For sale by Munn
& Co. and by all newsdealers.

MANUFAGTURERS

Contemplating establishing plants
In the West should take advantage
of a location on

L

Chicago & North-Western Ry.

which reaches the famous

WATER POWERS,
COAL FIELDS,
IRON ORE RANGES,
HARD AND SOFT
LUMBER DISTRICTS

of the West and Northwest, and
affords the best means of transpor-
tation to the markets of the world.

FOR FURTHER PARTICULARS APPLY TO

MARVIN HUGHITT,Jr.,,  E. D. BRIGHAM,
Freight Traffic Mgr., Gen'l Freight Agent,
CHICAGO.

A FOLDING CAMERA. —WORKING

Drawings showing how to build a folding camera. A
practical paper by an amateur for amateurs. 4 illustra-
tions. ontained in SUPPLEMENT 1021. Price 10
cents. For Sale by Munn & Co. and all newsdealers.

A.W.FABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS
RUBBER GOODS, RULERS, ARTISTS' COLORS.
78 Reade Street, New York, N. Y.
GRAND PRIZE, Highest Award, PARIS. 1900.

and devices in apy language. A new work on illustrated
mechanies, mechanical movements, devices and appli=
ances. covering nearly the whole range of the practical
and inventive field, for the use of Machinists, Mechanics,
Inventors, Engineers, Draughtsmen, Students and all
others interested in any way in the devising and opera~
tion of mechanical works of any kind.

MUNN & CO., Publishers,
361 BROADWAY NEW YORK.

§®~ Its triangular shape prevents
entangling and gives three times
the capacity of any other Clip for
attaching papers together.

Best & Cheapest. All Stationers.
CLIPPER MFG. CO.,
401 West 124th St.,
BRASS OR STEEL. New York, U. S. A.
For free samples and information write to us.

JEFFRE

ELEVATING"GUNVEY'NG"PUWER THE JEFFREY MFG. CO.

Transmission--Screening--Dredging--Coal Cutting
Drilling--Hauling--Washing Machinery.

For Catalogues address

CoLumsus, Onro, U.S. A,
NEW YORK DENVER

The Balanced Motbr

Fmployed in all Haynes-Apperson cars is of the
famous double cylinder type which has proved its su-
periority over all other forms. This motor was de-
signed for automobiles by The Haynes-Apperson
Company, and is used exclusively in every type of
carriage they manufacture. Many manufacturers have

tried to imitate this construction, but have produced
nothing equal to the original. X

Patents Cover the Three-Speed Transmission,
the Most Distinctive Feature of the
Haynes=-Apperson Car
This transmission produces the various s%eed changes
1n easy stages, without the jerky motion cbaracteristic
of the French gear, and is more flexible under all road
conditions than any other automobile speed changin,
device in existence. It has been consistently devel-
oped through tea years of hard service, and has been
more’ thoroughly tested under all conditions than any
other transmission made,
Should this be of interest, we shall be glad to
tell you more about it. Send for our literature

THE HAYNES=-APPERSON CO., Kokome, Ind.
(T he'Oldest Builders.of Motor Cars in America)

M of the iation of Licensed Automobile Manuf

National Automobite Mfg. Co., San Francisco, agents

tor Pacific Coast, branch store, 381 to 385 Wabush Ave.

Please mention the ScIENTIFIC AMERICAN when you communicate with us,

A Monthly Magazine for n\
N
'DRAFTSMEN;, B
ENGINEERS AND'
STUDENTS IN; §

DRAWING |

Dzﬂartm'nu h\\ J
Mechanical, Electricab,
Architectural,(’
Structural, Patent'
Office, lllustrating
and!

Home Study.

$1.00 per year.
Single Copies 10c.

Ty €he Draftsman,,
hi- CLEVELAND, s, _
2 A

Four Months Trial 25¢.
e

SENSITIVE LABORATORY BALANCE.
By N. Monroe Hopkins. This “built-up” laboratory
balance will weigh up to one-pound and will turn with a
quarter of a postage stamp. 'Tbe balance can be made
by any amateur skilled in the use of tools, aud it will
work as well as a $125 balance. The article is accoma
panied by detailed working -drawings showing various
stages of the work. This articleis contained in SCIEN-
TIFIC AMERLAN SUPPLEMENT, No. 1184. Price 10

cents For sale by MUNN & Co. 361 Broadway, New
York City, or any bookegeller or newsdealer. Y. R

FOREIGN CAPITAL

NOT AFFECTED BY ATIERICAN CONDITIONS

JAMES S. WHITE, 61 Wall Street, NEW- YORK

© 1903 SCIENTIFIC AMERICAN, INC
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To enable owners of approved properties to
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Address, with full details, = ?



Scientific American

DecEMBER §, 1903

1LLIA

No Burning’

’SHAVING

M SOAP

Sensations

¢ Having used Williams’ Shaving Soap for years,
I can especially recommend it to those who have a
tender or sensitive skin, as after shaving I donot notice
the ¢ burning sensations ’ that other soaps cause.”

8old in theform of Sluwmq Sticks, Shaving Tablets and Shaving Cream
throughout the worl.

THE J. B. WILLIAMS CO., Glastonbury, Conn., U.S.A.

ENGINEER'S LICENSE

Mechanics, Engineers. Firemen, Electricians, Etc,

40-page pamphlet containing questions asked by Exame
ining Board of Engineers SENT FREE.
New 9%-page catalogue sent free.

GEO. A. ZELLER, Publisher
68 S. Fourth Street St. Louis, Mo.

A HANDSOME GIET

Send %1 at once

for this beautiful

(No. 263, )

dress in an indestructible, transparent handle.

Fine razor-steel blades. énarnntee with each

knife. Just the thing for Christmas.

Agents wanted. Send for Catalogue.
THE CANTON CUTLERY CO.

1244 W. Tenth Street Canton, Ohio

ade

AN ENGINEER’S LIBRARY.

An absolute Encvelopsedia for Engineers or for Steam
Users, Electricians, Firemen and Machinists, is the

HANDBOOK ON ENGINEERING.
By HENRY C. TULLEY.
Third edition, enlarged and revised, 5,000 coples. now

ready. Sent anywhere on recelpt of rice,
money back if dissatisfied. 900 pages. fine 1llustra,-
tions. Thoroughly reliable and practical. Handsomely

bound in leather and gilt. Pocket-book form.
H. ¢. TULLEY & CO.,
1060 Wainwright Bldg., St. Louis, Mo., U. 8. A,

SORULNOW R WA IR

Removed to 182 Milk Street.

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the subject is ex=
haustively treated from the following standpoints:
The use of the cycle by persons in health. 2. The use o:
the cycle by persons diseased. (‘ontained in SCIENTIFIC

ERICAN SUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers.

2> WONDER Acetylene_Burners
Price ARE THE BEST
40c.each. Sold by good dealers or write

Ghe STATE LINE MFG. CO.
9th & 10th Sts., Chattanooga, Tenn., U. S. A.

BICYCLE TIRE REPAIRING.—THE

Mending of Single Tube Tires.—A practical article illus-
trating the method of inserting % atches and plugs with
pliers and pluggers, together with rubber band plugging
and the use of puncture bands. 9 illustrations. Con-
tained in SUPPLEMENT 11022. Price 10 cents. For
sale by Munn & Co. and all newsdealers.

'/
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MACKINTOSH'S

EXTRA CREAM

TOFFEE

42 Delicious

'Otd English Conféctlon

which 18 being introduced into this coun
Most any dealer can sngp Gy you. A 4-
family tin sent by mail T a sample
e for 10 cents in stamp
LAMONT, CORLISS & 00s__.
Imy porters
%S Hudson Street New York Olt!

J. M. HANSON’S CLUVBBING OFFERS

LEXINCTON, KY.

s
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LFSLIE 'S

| M()\' "HLY

e aEni o8 wEVEwD 0B, tor P mim veu.
T ST O R Ba

ALL SUBSCRIPTIONS ARE FOR ONE FULL VEAR

The periodicals in any club offer will be sent to
one or ditferent addresses.
Join with your triends and take all.
The subscriptions may be new orrenewals. |

(he Housekeeper and Success (or Leslie’s

'he Housek
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UCCess,

Review:
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Ladies’ H%me Journal and Saturday Evenin
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) i![onthly (or Cosmopohmn)
Duting, Four-’l‘rac News and Cosmopolitan (or Lealie’s)..

an
Art Iuterchnnze, Review of Reviews and Success..
, Outing and Success
he Housekeeper, Pearson’s, Success and Woman’s Home Companion..

HARPER’S BAZAR or PEARSON’S
WOMAN’S HOME COMPANION
COSMOPOLITAN or LESLIE’S

For

$2i

Reg Pr OurClanr
Post ...
onthly)

and Cosmopolitan
ompanion (er Leslle’s)
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WE ALSO FURNISH AS FOLLOWS.

Any three of
these only

$1.25

Any two with
one in
Class 2

$1.50

Home and Farm
The Housekeeper.
Ladies’ Worl
Modern Priscilla
Nickell Magazine .
Poultry Keeper
Vick’s Magazine
‘What to Eat

SkkEEaEalE:

-

American Boy..
Book-Keeper .. y
Boston Cook’g School .1
Cincinna. Enquirer(W)
Losmopnl itan.

Any two of
these

$1.50

Any three

$2.00

Any three of
these with
one of Class 1

$2.25

itry
lc‘ra.nkhenhe’sMonthly
Good Health

Harper’s B:
House Beautiful.
Household Ledger.
Inter-Ocean (Weekly).
Junior Toilettes

Nat; ..

Patl
Pearson’s..
Philistine.
Physical Ci
Recreation.

88’8'8'38‘8'8'8'8’3'8'8'8'8'8'8'8'8'8'88'8’8 ®

S 1y

Woman’s HomeCom’n.1 yr.
Youth . 1yr.
The Youth’s Companion (includin
Harper's Mngazine (or Weekly) £3.
Delineator $1.00; McClure’s $1.00°,
Agents Wanted 1o take orders Tor ur

; Centu
ervbody’s $ i

combination offers.

CLASS 3
The Art Interchange...1yr.
Country Life. yr
Craftsman.
Current Literature .

Any two of
these only

32338

(I)Jippmcotn’s
Pboto- Era
Toilettes .

Trained Nurse

$3.75
Any Three
Week’s Progreés
World To-da

World’s Wor $5'25
OUTING or GOIINTRY LIFE

will be sent in Clubs as follows 3
With any three inclassl........... ...83.
With any two in class 2.. .
With any three in class 2 .
With any two in class3..
With Success & Review of Reviews
With Success and any one in class 3..
With Success and any twe in class 3..
WIEh C .

With Scribner’s Magaz ne..
With Collier’s Wkily & Leslie’s ‘Mo
With Booklover’s Mag & Cosmop’n
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FRE E If you will send us three orders

for any combinations you may
have free as your premium a yearly subscrip-
tion to any periodical listed under class 2.
Your own club and twe other clubs make
the three.

all e tra numbers and calendar for 1904) may be addr’d for $175;

8t. Nicholas $2.65; Scribner's $2.85;
00+, American Inventor $1.35.
Liberal commission paid.

Munsey’s $1 00;
Club Raisers and

Address J. M. HANSON, Magazine Agency, 122 Hanson Block, LEXINGTON, KY.

¥ 44-PAGE CATALOGUE OF

3,000 PERIODICALS FREE. 'y

| Track device for inclined ways,

Rock drill or rock drilling machine, elec-

trical, A. Gibson .........c00000nn
Rotary engine, E. M. Sturgis .
Rule, Saxton & McDowell
Ruling machine, paper, A. L. Barber.
Sales recording device,
Sash balance, W. Berry
Sash fastener, E. W. Hasenflug..
Saw tool, E. G. Smith
Scaffold, C. B. Cummons ......
Scaffold, window, C. A. Cable
Scene displaying apparatus, automatic,

F. Mensing ..............
Scraper, wheeled, J. M. Brooks .
Screw cutting die, M. R. Mobeck
Seal, sheet metal, F. W. Brooks
Sewing machine shuttle driving mechanism,

A, Spear .......iiiiiiiiiiiiiie i
Sewing machine shuttle raceway attacb-

ment, L. B. Goeres .......ccecceeuvus
Sharpener, edged tool, T. Davis
Ship ventilator, C. A. Withers
Shoe creaser, P. J. Myer
Shoe tying machine, T. F. Hart ...
Shoe welting, welt, J. B. Hadaway
Show front or show case, J. L. Crane
Signal or other staff, H. M. Nourse ..

Signals, means for controlling illumin:
announcement and display, R. E. Lip-
pincott ... ... it i

Silk floss holder, F. C. Runge,
Sizing compound, J. C. Evans
Skirt former, S. Stratton
Skylight, J. Degenhardt ................
Smoke consuming apparatus, W. C. Courts
Smoke consumption or prevention, Fulen-
wider & Wood ............ciiiiiiaa.
Snap hook, J. F. Ellsworth ..............
Soldering the covers or bottoms of tin
boxes. machine for, H. Finne, Jr. ......
Sound reproducing and scene displaying ap-
paratus, C. F. Mensing
Sound repruducing and stereopticon appar-
atus, combined, C. F. Mensing
Spade handle, O. S. Haukvik.........
Speed indicator, F. L. Ebelhare ..........
Spinal curvature, device for correcting,
. P. Blomquist ................0.0.0
Spinning frame, W. P. Wingate
Spinning machines, appartus for dofling in
cap, A. H. Illingworth
Spooler, A. E. Rhoades ..............
Spraying device, liquid, G. Gordejeff
Square, Esbiornson ........
Stacker, hay, J. C. McCorkle ........
Stacker, straw, M. Heineke, reissue .
Stair rod securing device, R. H. Warren
Stall, horse, G. B. Eppley
Stamp affixer, F. E. Beck
Stamp, time, F. L. Schulz
Starching machine, W. J. Asher,
Stave, bung hole, F. .X. Schleich
Steam boiler, W. Dobler
Steam generator, J. J. Bush
Step joint, G. A. Weber
Step, sectional plastic, J. Walsh
Sterilizer, S. E.
Stoker, automatic,
Stop mechanism,
Stovepipe fastener,
Stovepipe joint, H. E. Moomaw
Strainer, G. Lafrentz
Support or leg, sheet metal,
Surgical appliance, A. V. To
Surgical bandage, J. K. Tole8 ............
Switch and fuse, combined, G. E. Clark .
Switch handle, electric- snap, M. Guett....
Switch indicator, rotary snap, M. Guett....
Switch lock, R. S. Bush

Switch mechanism, protected, A. Sundh....
Switch operating mechanism, automatic,
H. T. DUmas ........oeeuvevenannnnes
Table receptacle for
Weise ....oiiiiiiiiiiiiiiianen
Take up mechanism, E. H.
Tank and heater, combined, G. Thompson
Tank lug, G. P. RascK......ccvvvviennnens
Teeth, instrument for holding artificial, W.
F. McKibben .................. 45,070,
Telegraph or telephone receiver, wireless,
. Plecher ......ccceiieiiiiennainnanns
|{ Telegraph, typewriting, F. H. W. Higgins.
Telegraphy, means for directing electric

waves ror use in wireless, F. Braun..

Telephone alarm system, J. D. Peachey....
Plecher..

Telephone, alternating current, A.
Telephone exchange, C. S. Exley
Teleplhone exchange, automatic, W.

size
Telephone transmitter support,
Telephony, I. Kitsee ............cociiuiaes
Tentering machine, J. H. Lownsbury
Terry fabric, J. H. Margerison
Threshing machme cylinder wrench, J. T

Hume ......cciiiuennnieneroceonnannns
Threshing machine feeder, J. D. Barton..
Tile, J. M. Coffield .........cioevuniennnn.
Time recorder, workman’s, D. Hepp
Tire making machine, pneumatic,

Smith
Tire, pneumatic, T. J. Cooper .
Tool, combination, G. G. Gearhart
Tool holder, J. Dangerfield .......
Toql, pneumatic, C. B. Richards ..
Toy bank, M. J. Wade

A. Gamache

ClUFE . viieitennernannsecennnnasannanns
Track sander, C. E. M. Knight ....
Traction engine, Doney & Gordon ..
Train order catcher, J. W. Woodard ......
Train signal, electric, W. J. & J. P. Hare
Tramway bucket clip, E. A. Brown
Transits, solar and vertical sightlng at-

tachment for, J. S. J. Lallie .

Trip coupling, D. M. Motherwell
Trolley, L. L. Leathers ......
Trolley, Williams & Woomer
Trolley controller, W. B. Leecra
Trousers and hose supporter, combined, R.

T. Clarke ee.eecvveoeneiens tereseecnnes
Truck, car,
Truck, car, W. B. Scaife ........
Truck, house moving, P. Dahle
Trunk attachment, R. Weir, Jr.
Trunk tastener, J. S. Isidor
Tubes, means or apparatus for

metal, M. Sensenschmidt
Tubular articles provided with

making, J. P. Sneddon ....
Tufting machine, A. G. Eyles ...
Tunneling machine, J. P. Karns
Turbine, De Walden & Knudsen
Turbine, elastic fluid, J. Wilkinson
Turbines, means for improving the efficiency
of, A. R. Dodge
Turbines, means for separating moisture
from vapor in, W. L. R. Emmet
Type, F. W. Week8 ........cocvvuivnnn.
Type holder, F. W. Weeks
Type under pressure, apparatus for form-
ing, Little & Reed .............covunn.
Typewriter, G. W. Donning ...
Typewriter actuating mechanism,

Donning ... ...l
Typewrlter connecting rod, J. E. Molle ..
Typewriting machine cleaner, C. H. Reese
Undergarment, A. G. Velasko
Valve, A. C. Fambrough ................
Valve, fluid compressor, F. D. Holdsworth..
Valve gear, Neuhaus & Hochwald ........
Valve, quick-closing balanced and non-re-

turn, J. E. Martin
Valve, safety, Devers & Dunn
Valves, apparatus for manipulating

W. R. Herring .......ccoivieiennnnnn
Vehicle coupling, W. Neumeier, Jr.
Vehicle, ice, C. Anderson ...........
Vehicle runner, attachable, W
Vehicle top, fo]dmg, T. A. "Loftus. .
Vehicle wheel, J. )
Vehicles, means for driving traction, C. M.

DisBOBWAY .. ...iiiiiiiiiiiiiiiieae,
Vehicles, ‘means for operating motor, C. J.

Coleman .......c.ciiiiiiiiiieiiiraeaaas
Velocity meter, G. Dettmar...............
Vending machine, coin controlled, M. S. Ty-

molding

ler
Veneer package machine, W. J. Ott..
(Contanuea on page ua)
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HomeMechanics
for Amateurs

This book has a.chieved an unparalleled success in one
week, and a Special Edi-
tion of 4,00@ copies has been
ordered. It i8 py far the
largest and best bouk on
the subject ever offered at
such a low price. It tells
how to make thmgs the
right war—the ‘only ” way
—at small expense. It will
prove of value to you—
much more than you real-
ize. Do things with your
bands. Send for a circular
iving cortents—thbe circu-
ars costs only a cent -the
book $1.50 postpaid. If the
book could meet_you face
to face you would be the
first to purchase, The first
large edition is almost
gone, order to-day.

326 Illustrations Price $1.50

370 Pages

REVISED and ENLARGED EDITION

The Scientific American

Gyclopedia o=

Notes and S
15,000 R eceipts.

Queries. %
734 Pages.
Price, $5.00 in Cloth. %6.00 in Sheep. $6.50
in Half Morocco. Post Free.

This work has been re-
vised and enlarged,

900 New Formulas.

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

eneral reader It should

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

Those who already have
t]l]le Cyclopediamay obtian

e

1901 APPENDIX.

Price, bound in cloth, $1.00
postpaid.

anrm
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EXPERIMENTAL SCIENCE.

By GEORGE r1. HOPKINS

Revised and Greatw Enlarged. 2 Octavo Volwmes. 1,100
Pages 9(10 INustrations. Clth Bound, Postpaid,
Half Morocco, Postpaid, %700
Volumes Sold Separately : ( loth. $3.00
pver Volume; Half Morocco,
8400 per Volume.

EXPERIMENTAL SCIENCE is so well known to
many of our readers that it is hardly necessary now to
give a description of
this work. Mr. Hopkins
deciced some months
ago that it would be
recessary to peepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be fully described in its
pages. Since the last
edition was publisbed,
wonderful develop
ments in wireless tete-
for example,

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

ith this object in view
some 200 pages have
been added. On ac-
count of the increased
size of the work, it ha
been necessary todivide
it into two volumes
handsomely bound in
buckram.

A Complete Electrical Library.

An inexpensive library
of the best bhooks on .
Electricity. Put up in a
yneat folding box, as

shown in cut. FKor the
. student. the amateur, the
workshop the electrical

ineer, schools and
eges. Compnalng five
books as follows:

Arithmetic of Electricity [}
38 pages, . . . $L.00

Electric Toy Making, 140
pages, . “ . .ng$l.00 i
How to Become a Suc-
cessful Electrlelan 189
pages, . . . . . $1.00 {
Standard Eleetries.l Dic-
tionary, 682 pages,
Electrlcity Slmpliﬂed 158
pages, . .

Five wlumes 1 300 pages
$1.00 and over 450 illustrations.
A valwlble a'n,d md’ispmsable addition to every library.

Our Great Special Offer.—We will send prepaid
the above five volumes, h andsomely bound in blue cloth

with silver lettering, and inclosed in a neat folding box,
i as shown in the 111ustrauon, at the Special Reduced
Price of $5.00 for the eomplete set. The regular

price of the five volumes is $7

MAGIC

Stage lllusions and Scientific Diver-
sions, including Trick Photography.
This _work aplpea.ls
old and young ike. and
lt is one of the most at-
active boliday books of
e year. The illusions
n.rc- illustrated by the
highest class of engrav-
ings, and the exposés of
the tricks are, in many
cases, furnished by the
prestidigitateurs them-
selves. Conjuriug large
stage illusions, fire-eat-
ing, swor d-swsllowmz
ventriloquism, menta|
magic, ancient mnozlo,
automata. curious toys,
e effects, photogreph-
ricks, and the projec-
tlon of moving photo-
graphs are all well de-
scribed and illustrated,
making a handsome vol-
ume. It is tastefully
printed and bound, Aec-
knowledged by the pro-
fession to be the Stand-
ard Work onl‘!s ic.
40iilus. Price fso.

& Full descriptive circulars of above books will be mailed
Jree upon application.

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

J

By A. A, HOPKINS. 568 pages
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P A reference library (5,000
pages) of the latest and
best practice in

.
Electrlcal. Mechanical and Stationary

ENGINEERING

Included as an additional help to students in
our full engineering courses.

Wustrated Catalogue, 200 pages,
: ps:s of all courses,free cmrm

AMERICAN SCHOOL OF CORRESPONDENCE

—AT—
Armour Institute of Technology
d Room 14E CHICAGO, ILL.

THE
COUNTRY
GENTLEMAN

The ONLY Agricultural NEWSpaper,

AND ADMITTEDLY THE

Leading Agricultural Journal of the World,

Every department written by specialists, the
highest authorities in their respective lines.

No other paper pretends to compare with it
in qualifications of editorial st~fI.

Gives the agricultural NEWS with a degree
of completeness not even attempted by others.

'ESTABLISHED
1831

INDISPENSABLE TO
ALL COUNTRY RESIDENTS
WHO WISH TO
KEEP UP WITH THE TIMES,
Single Subscription, $1.503

Two Subscriptions, $2.603
Five Subscriptions, $5.50.

SPECIAL INDUCEMENTS to RAIS-
ERS OF LARGER CLUBS,
Four Months’ Trial Trip 50 cents.

SPECIMEN COPIES

will be mailed free onrequest. It will payany-
body interested in any way in country life to
send forthem. Address the publishers:

LUTHER TUCKER & SON,
Albany, N. Y.

DRY BATTERIES.—A PAPER BY L. K.

Bohm, treating of open circuit batteries, historical dry

batteries, modern dry batteries, Hellesen’s battery,

Bryan’s battery, Koller’s battery, and tne efficiency of

drv cells. ‘three illustrations. Countained in_ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Price

}10 cclants "I'o be had at this office and from all news-
ealers,

SHORT CUTS

IN FIGURES

Short cuts in ﬁgnm mean promotion. ‘We teach you to
1 rapidly. d ways to save labor and assure
accuracy. undreds of difficult problems solved instantly
and mentally with the greatest ease. Instantaneous addition’;
llghtmn multiplication ; every commercial calculation made
8o simple that a child can perform it instantly. We guaran-
tee to teach you; guarantee to satisfy you; guarantee to 1m-
rove your figuring one hundred er cent. You can learn at
ome during spare moments.

SEND FOR OUR FREE BOOK

1t contains numerous short cuts in figures fully explained.
"A postal card will bring it to your very rFu Address,

COMMERCIAL CORRESPONDENCE SCHOOLS
) 844 Schools Bldgs., Rochester, N. Y.

A Christmas Present Worth Having

Send $15.50 for a Complete High-Grade

Microscope

with eye-piece and a divisible objective
giving both high and low magnifications;
six mounted objects and instructions for
use. No better gift could be placed in the
hands of an mq\ming boy or girl who is be-
ginning the udy [0 n.nlmal or plant life.

Well adapted the examination of
starches. drugs, fabrlcs. fibers and ordinary

ercial uses.
SPENCER LENS CO., Buffalo, N. Y.

50 Years’
Experience

Trade Marks,
Designs,
Copyrights, Etc.
Anyone sending a sketch and descrlgt\on may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

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

Scientific American

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

MUNN & C0.361 eroacway, NewYork

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

Vermin on poultry, birds,
for dest:oying, L. F.
Vise, bench, J. M. Coffield.....
Voltage regulator, A. Le Blan
Voltmeters or simiiar instruments,
ing for the coils of,
Adelman .

ete.,
Mills

mount-
Farquharson &

. 745,046
744,980

tion dress, D. A. Seligman......... 745,245

Washing machine, I. J. D. Fairhurst. 744,962
Watch holder, C. P. Nicholson......... 744,933
Water gage shield, T. Barnes.............. 744,710
Water wheel and elevator, combined, L. Oli-

VI teeerocetocnsnonsssensnsesnsasnses . 745,233
Water wheel, feathering, M. F. McDonald.. 744,786
‘Weighing machine, rotary automatic, G. H

Froggatt ......... eeseasssearesesssne . 744,740
Wheel, W. DEWAr ....cceccvnescecsnssns . 744,959
Wlndow frame assembling machine, H. C

Smith ...ttt iiiieieieienncasennes 745,299
Window lock, Woodard & Dolphin........ 744,848
Window, pivoted, O. A. Essig............ 744,733
Window screen, Kreh & Parsons........... 745,201
Window screen, adjustable rolling, J. C.

BOWE toveereencrncssassncesscansnsnne . 744,953
Wire clamp, J. E. Dusang......c.cceeeees . 744,730
Wire loom selvaging device, J. McFethries 745,230
Wire stretcher, J. H. Heisey.......ovee0ns 745,013

Wood fiber cutting machine, G. E. Le Clair 745,204
Wrench, I. Martin ....... ...............744869

DESIGNS.

Easel, S. G. Dohertyeeeeeeeeceseecsossesss 36,644
File c]amps, member for paper, W. C. Cod-

IAN .t ettienninnernerosasesasscsns oo 36,643
Lavatory, Torrance & Whitehead........... 36, ,647
Spoons, forks, or similar articles, handle for,

Crees & Court ......c.ecoveee 36,637 to 36,642
Tile, facing, T. Woodward......... ceese 36,646
‘Weighing machine casing, M. Daab, Jr ceee 36,645

TRADE MARKS.
Antiseptic preparations for mouth and nose
washes, Crandall Pharmacal Co. ....... 41,517

Asphaltic cements, Barber Asphalt Paving
[0 T 41,529 to 41,534

Bakmg powder, W. E. Thompson.......... 41,515
Broadcloth, Sullivan, Vail & Co. .......... ,5604
Candles, De Roubaix, Oedenkoven & Co. 41,512
Cards, playing, H. E. Gavitt.........cc0e00ue 41,506
Cards, playing, C. Cortada y Guell........ 41,507
China and porcelain ware for certain named
purposes, F. JenkinsS.......co000ue 41,535
Chlorid of lime, Brookman Brothers........ 41,528

Cloths, woolen and worsted, H. Rebhan & Co. 41, 503
Coal, Monongahela River Consolidated Coal
Coke CO. tuvvrrvrennnnnennsnnnnsnnans 41,543
Duplicating machines and parts thereof, A.
B. Dick Company
Electrical transformers,
Packard

Fence, wire, Advance Fence Co.
Fence, wire Keystone Fence Co.
Files, D. B. Murphy File Co.
Food, breakfast,
Food products,
Potato Co. ..vviiiiiiiiiiiiiiiiiiiiaes
Furniture and floor polish, M. Lange.
Hair tonics, Henry Meier & Co. ............
Horseshoes, Master Horseshoers’ National
Protective Association of America......
Insulating preparations for electrical machin-
ery and apparatus, .\Iassachusetts Chemi-
_cal Co

Ready Bits Company
potato, Concentrated Flaked

-41,5623

................................... 41,505
Lead, dry or ground in oil, white, Chadwick-
Boston Lead Co. ...ovvvvininnninnnnnnns 41,526
Liqueurs, Nuyens & Co. .. eeeeeeeeae... 41,513
Liquid and paste compos: n for certain
named purposes, A. H. Andrews Co. ... 41,525
Ointments and lotions for certain named
purposes, Lehealol Preparation Co. 41,519

Paper, toilet, Scott Paper Co. ...... 41,508 to 41,510
Photographlc plates, preparation for treat-

ment of, J. Florian. 41,522
Salve, W)lson Company 41,521
Skin application, substance and salve for,

Lauderdale Chemical Co. .............. 41,520
Stationery, certain named, Theo. Schmidt-

man’s Sons Co. ...iiiiiiiiiiiiiiiiieenn 41,511
Toy building blocks formed of artificial stone,

American Art Stone & Manufacturing Co. 41,537

LABELS.
‘“‘Bear Facts,”’ for cigars, Schmidt & Co. ... 10,525
‘“Bob White,”” for flour, Advance Flour Mill
.................................... 10,530
“Cleanamel ** for chemical compound, W. W.

L U 10,545
“C]oretol >’ for an antlseptlc, W. R. Bartgis 10,541
“Common Sense Pile Cure,” for medicine,

G. CAS@..vvuitirieiensnsnennnsnnnnns 10,540
“Cubadura >’ for cigars, Schmidt & Co. .... 10,521
‘‘Egyptian Cream,’’ for a toilet preparation,

National Toilet CO. veueuevevenneeenens 10,535
‘‘Ferro-China,’’ for a tonic, V. Blotte & Com-

PANY  tetevneerocrasonsaniosnssnssnssnns 10,542
‘“‘Fruitatives,”” for medicine, A. Rogers...... 10,538
‘Hume Brand,”” for canned salmon, R. D.

Hume ...coiieiiientieirncnnanenns eee. 10,527
“J-B,”’ for ammonia, Jenkms Bros. ........ 10,544
‘‘Leader,’”’ for flour, Advance Flour Mill Co.. 10,529
‘“Medalla de ‘Prima Clase,”” for cigars,

Schmidt & Co. .......ccoiiviiiiiiiiaa. 10,524
““Merry Christmas and Happy New Year,”

for cigars, Schmidt & Co. ............ 10,523
‘‘Oberto,”’ for cigars, H. T. Scholey........ 10,519
‘“‘Pasteurized Milk,” for a preparation of

milk, Sir Joseph Causton & Sons...... 10,533
“Phxyne," for toilet preparations, T. H.

Gau
“Pilulos St Anne,”” for pills, F. X. Beaulieu
‘“‘Please,”’ for cigars, Schmidt & Co. 1
“Pride of Carrollton,’
Flour Mill Co. .....cuivviirennnnsranns 1
‘““Red Dandies,”” for cigars, Schmidt & Co. .. 10,520
‘‘Satinola,’’ for a toilet preparation, National
Toilet Co. uiiivviiiieiiiiineeinnannns 10,634
‘‘Supepsia,’’ for me ne, S. H. Brewton.. 10 539
‘“Turpentine Soap,”’ for soap, Our Soap Co. 10,526
“Union Health Shoes,”” for shoes, W. J.
................................. 10,517
10,5618
.................................... 10,532
“Welmald, for toilet paper, Scott Paper Co. 10 537

“Winner Brand,”” for canned salmon, R. D.
Hume ... 10,628

for flour, Advance

PRINTS,

“Aristoform,’”’ for medicine, L. J. Barker..., 856
“Crown Brand,”” for butter, C. H. Weaver & 8

Co.

“Dlscovery of the MlSllSSlppl by Marquette,
A. D. 1673,”” for sewing machines, Singer
Manufacturing L

‘“‘Hennenin at the Falls of St. Anthony, A. D.
1680, for sewing machines, Singer Manu-
facturing Co. .......... ... .. iiiiiiiiea.

“Humpty Dumpty’s Circus,”’

Schoenhut COmMDANY  .....vvvvvrenennnennns 857
“La Salle at the Mouth of the Mississippi, A.

D. 1682,”’ for sewing machines, Singer Man-

ufacturing Co. .......iiiiiiiiiiitineaiaan 61
“La Salle Lnavmg Fort St. Louis of Texas,

A. D. 1687, for sewing machines, Singer

Manufacturing Co. ......coieiiiiieniiinnn, 858

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

ork.

Canadian patents may now be obtalned by the in-
ventors for auny of the inventions named in the fore-
going list. For terms and further particulars
address Munp & Co., 361 Broadway, New York.

ERFORATED METAL

/’/// //;///‘

OFAEVEFBY DES C RéPTION
7 ”%'fl”mllﬂli’ﬂiiﬂ?llﬁli 6.’! 2258.UM10N 57, CHICAGO, ILL.USA

and Experimental Work.

Model Machiner,
19‘; Broadway, New York City.

W. H. CRAWFORD,

Experimental & Model Work

Cir. & advice free. Wm, Gardam & Son.45-61 Rose St.,N.Y.

NOVELTIES & PATENTED ARTIGLES

Manufactured by Contract. Punching Dies, S8pecial Ma-
chinery, E.Konigslow & Bro.. 181 Seneca 8t. Cleveland,O.

MACHII\EE,, Corliss Engines Brewers
ICE and Bottlers’ Machinery. THE VILTER
MFG. CO., 69 Clinton Street, Milwaukee Wis.

’

MASON'S NEW PAT. WHIP HOIST
for Outrigger hoists. kaster than Elevators, and hoists
direct from teams. Saves handling at 1ess expense.
Manfd. by VOLNEY W. MASONA‘& CO.. Inc.

Providence, R. 1., U. 8.

@ Magical Apparatus.
Grand Book Catalogue.

Over 700 engravings,
25¢, Parlor Tricks Catalogue, free.
MARTINKA & CO., Mfrs., 443 Stxth Ave., New York.

SPECIAL MANUFACTURING.
DIES AND STAMPINGS TO ORDER.

SPEC'L MACHINERY -

MODELS-EXPERIMENTAL WORK.
DROP FORGING DIES AND DROP FORGINGS.
HARDWARE SPECIALTIES e7c. MANFD TOORDER.SEND SAMPLES
OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET.
THE GLOBE MACHINE & STAMPING CO.
970 HAMILTON ST, CLEVELAND, OHIO.
F L A Y S free catalogue of over 2,000 plays.
The Dramatic Publishing Co.

368 Dearborn St., Chicago, or 40 W, 28th St., NewYork

NO LOOP-HOLES

in ourguarantee, for it makesev ery body safe—*“Money
back, if the Rellable Incubator oesn’t ive satisfac-
tory hatches after a fair test.” Ask about it and get our
20th annual cataloguefree. Justsend 10¢.ito pay postage.
Reliable Incubator and Brooder Co., Box B-105, Quincy, Iil,

Postal Scale $1.90

fells at a glance postage in CENTS on all
tpail matter. Capacity, 1 pound by halt
ounces. 3 inches high. Cuts down the
stamp bill. Useful and attractive pres-
ent. We make several styles from 8$1.00
in nickel, as shown, up to 86.00in sterling.
If dealer doesn’t sel it, we_ prepay
receipt of price. Latnlogue P. free.

Pelouze Scale & Mfg. Co.
132 W. JACKSON BOUL. CHICAGO.

FINE CONTRACT WORK

in wood and metal, and press work. Our optical work

gives us unexcelled’ facilities for handling the highest

grade of fine work in our Contract Department.
Correspondence solicited.

GUNDLACH-MANHATTAN OPT. CO., Rochester, N. Y.

Dialogues, Recitations and
other Entertainments. Send for

a8

on| EEn

'DEPARTMENT OF COMMERCE AND LABOR,
R Bureau of the Census, Washington, D. C., Novem-
ber 16, 1903. Sealed proposals (in duplicate) will be re-
ceived at the Office of the Chief Clerk of the Bureau of
the Census until December 7, 1903, at 2:30 P. M., at which
hour the bids will be opened, for furnishing all material
and labor necessary to the construction of metal cases,
double vault dnors, and a steel table in the ﬂre-pr()of
vault of the Bureau of the Census. at Washington, D. C.
Plans and specifications may be procured upon é)phca»
tion to the Chief Clerk ot the Bureau «f the Census.
NORTH, Director.

The right is regerved to rg;el%t aBy and all bids.
CONTRACT WORK
SOLICITED

Having so many factories and such varied
and complete eguipment we are taking
some contracts for manufacturing.

Pope Manufacturing Co.
21 Park Row, New York City

DTLE_STAMP CO.
ETTERS & FIGURES.
ORT CONN.

TO MAKE. A Dyna-
Stomge Battery, Telegraph
Motor. 5Books, 10c. eac

Box s. LYNN, MASS.

Grey Iron Gastings

ecialties manufactured in quantities for inventors
or the trade, Years of experienee and skilled workmen
as well as a large up-to-date plant.

AMERICAN LAMP & BRASS CO., Trenton, N. J.

ELECTRICITY &

Instrument, Electric Bel(}'
BUBIER PUBLISHING CO.,

TYPE WHEELS. MODELS &EXPERIMENTAL WORK.

NOVELTIES & ETC.

NEW YORK STENCIL WORKS 100 N% 8T m
How to Use Portland Cemen
cem el'lt BOOkS. 50c.; Monier, Cement & Steel 503.'
Cement and Engineering News, 162 La Salle St., Chidago
nn A FT' N . Mechanical, Patent Office, Techni-
cal, Magazines & books illustrated.
RANK D. LEWIS, 136 Liberty St., New York.
Dies, Tools. and Special Machines.

Models
and Experimentsl Work. General Machine Work.
PE. J. BENDER & SONS, Inc., 87 Frankfort sn ,NewYork

Craig Manufacturing Co.
Manufacture Hardware Specialties on
contract. Punches and Dies. Special Tools.

39-43 W. Washington Street, Chicageo, Ill.

MUDE[ & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.

E. V. BAILLARD, Fox Bldg.. Franklin Square. New York.

THE SPECIAL

IRON @ STEEL

NUMBER

‘'OF THE

Scientific American

WILI, ISSUE, ON

DECEMBER 12, 1903

R

It will have a Colored Cover
Its Price will be Ten Cents

HERE ARE A FEW OF THE SUBJECTS DISCUSSED :

1y

the U. S. Navy.
Structural Shapes at Pencoyd.
Tube-Making at McKeesport.

Chain Making at Troy.

Armor Plate and Gun Steel at the Bethlehem Works.
Recent Improvements in Gun-Making, by John F. Meigs, late of

Rail-Making at the Edgar Thompson Works.
Steel and Wire at the Donora Works.

- The Growth of the American Steel Industry; Facts and Figures.

What Becomes of the 17,281,307 Tons of Pig Iron Made Every
Year? The Iron and Steel Number will tell.

Striking pictures never before published, some of them photographs of works
which no scientific writer was ever before allowed to enter, will illustrate the text.
Each article is based on a personal inspection of the plants described. No more
authoritative review of the most important of American industries was ever published

MUNN & CO.,

Publishers of the Scientific American,

© 1903 SCIENTIFIC AMERICAN, INC

361 Broadway, New Yorks
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Simplicity and ease ot operation are cardinal points in the construction of the 20

Rorsepower Winton Touring Car. Thereare no oil cups or gauges

to call the oper-

ator’s attention from the road ahead. There is no bewildering array of levers and

brakes, two levers and one foot-brake being the total.
satisfaction and evjoyment of those who ride. The price of the W

THE WINTON MOTOR CARRIAGE CO.,

The result is the complete

inton is $2,500.

Cleveland, U. S. A.

PATENT

| Perfect Grip Clip.
Operated by’One Man.

Branch
Offices,

g 137 E. Lake Street,
leto Buinding, cor.

AERIAL

WIRE ROPE TRAMWAY

For Tra‘nsportation of Ore, Coal. Dirt, Timber, etc.

Absolutely Safe.
Cost of Maintenance Low.

 A. LESCHEN & SONS ROPE COMPANY.

” Cencre Street, New York

Loads Automatically.

Unloads Automatically.
Capacity Largest Obtainable.

Home Office, 320-922 North
First Street, St. Louis, Mo.

1717-23 Arapahoe St., Derver, Colo.

%{y, N. Y.
% Mml gomery & Mission Streets, San Francisco, Cal.

Orient Buckboard

Willciimb 25 per cent Model of 1904
rade. Noisere- With
luced une-half. TWO
Crank Starting. SPEED

Luxurious Spring,
rides like a parlor
care

" Price
— $425

Write for advance circular and agents terms.

WALTHAM MFG. CO., Waltham, Mass.

Running Gears R
& Gasoline Engmes

d  §28-898-830 8. 18th St.
% St. Louis, Mo,

and supply

all the

other
parts.
Our

New
Catalowue
Free.

We man
ufacture

UNS TOOLS &:Y:LES ’REV "'
NocI¥ €

15 to 21 Clinton Street.

The IGNITER An absolutely reli-
able civctric igniter with hard platinum
contact pints, the only metal which will
not corrode, is furnished with the

0 L 0 Gas & Gasoline

Engine
Our new illustrated cata
logue gives full particulars
about the many unique fea
tures on our Stationary En-

nes, 1 to 50 h. p.,, and
% rtable Engines, 8 and 12
b. p. A postal card will bring it
Olds Motor Works, =
216 River St., Laxsing, I\EICH

DRIVING LAMP.

1T is the only perfect nne.
IT will not blow or jar out.
IT gives a clear, white light.
IT ls like an engine head-

ght.
T throws the Ii lzg(;:lt straxght
ahead from
IT burns kerosene,
Send for book ( free).
R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.

Q9N —ESTABLISHED 1840.

The Highest Efficiency

is guaranteed in every one of the
smooth-running

Brennan Gasoline Motors

made on the latest approved

pattern, safe, sure and quick

to start, economical 1 fuel,

and of grent durability. Can
be used for Marine purposes.

BRENNAN MF6G. CO.
Syracusg, N. Y.,

)
Full protected
patents allowed,

S. A,

CONTROL OF FIRE.—VALUABLE PA-,

ger on fire extmgmshment. SCIENTIFIC AMERICAN |

UPPLEMENT ice 10 cents.

For sale by
Munn & Co. and all newsdealers. .

CRESTMOBILE <o
$750

The most logi-
cally construct-

ed car made.
Write for cat.
Other models
at $500
and $550.

CREST MF6. CO., Cnmbridge, Mass., U.8.A.

Back Lock STEERING GEARS.

for direct or chain drive.

‘We make a specialty of replacing worn
out steering and equalizing gears of
other makes.

Also sprockets for all chains.
. BROWN-LIPE GEAR CO.,
200 8. Geddes St.,

Track and Wagon or Stock Scales made.

Seales &

Sewing Machines, Bicycles, Tools. etc. Save !

Money. Lists Free. CHICAGO SCALE Co.. Chicago, Il |

LIQUID PISTOL

B Inches

Guaranteed
Will stop the
most vicious
dog (or man)
without perma-
nent injury.

Fires and recharges by pulling trigger.
Loads from any lqh uid. No cartridges
required. Over 10 shots in one loading.

Valuable to_bicyelists, unescorted ladies, cashiers,
bomes, ete. Retails for 50c. Good margin to the trade.

PARKER, STEARNS & SUTTON, 226 South St.. NewYork

Spur Gear Differentials, 9 Models,

Syracuse, N, Y. .
|
All vanetles atrowest prices. Best Railroad |

Also 1000 useful articies, including Safes.

(ESTABLISHED 1841)

Original and largest makers of
Fountain and Gold Pens
GENERAL LEwW WALLACE,

famous author of BEN HUR

writes:

“I find it a good
and f1a1thfu1 g

JOHN HOLLAND FOUNTAIN PENS

Hnnest alltha ‘way

thrnugh .
Over

100 styles

and sizes of

Fountain Pens

suited to every purpose

and every purse. Guaranteed
to wear five years and give perfect
satisfaction, or money back on demand.

Ask your dealer, if he won’t supply you,
REFUSE A SUBSTITUTE, and write us for
Free Catalog No. 17, and prlce list.

CRUDE ASBESTUS

DIRECT FROM MINE

pREPARED | R.H. MARTlN,
ASBESTOS FIBRE | oFFiCE, ST.PAUL BUILDING

| for Manufacturers use 220 B’way, New York.

We can refer to buildings
covered with

Perfected Granite Rmmng

. from 9 to 12 years, on which the roofs are still
in good condition, not one dollar having to
be expended for repairs.

Send for Photo Pamphlet.
EASTERN GRANITE ROOFING CO.
Irving Building New York

oy Motors

Headless  Self-Contained

lt 1s as easily controlledasa steam
Yme Variable sparker. The

perfect moderate pri

: la\mch engine on the market.

Let s convince you. Write

to-day.

Gront-Ferria Co.., Troy, N. Y.

On Your Hands <

Gre-Solvent

Takes off everything but the skin, and
leaves that smooth and white
BOXES, 10c. and 25c.

€ MILES AHEAD OF SOAP.” Sample sent FREE

. THE UTILITY CO., 227 Greenwich St., New York City

MARINE ENGINES

1% to 40 H. P.

1,2 3and 4
Cylinder

Launches

17 to 50 feet

Send for

new catalog

GRAND RAPIDS GAS ENGINE & YACHT CO.
Grand Rapids, Mich.

MI(ROS(OP[SW

for every purpose. Our instruments
are found in all the best laboratories
of the country. Catalog free.

Projection Apparatus

for scientific work. Superior in accuracy and convenience.
Bausch @ Lo mb O_pucal Co.,
Rochester, N.
CHICAGO

NEW YORK

\.

BOSTON

The Light Running YOST is easy to operate,
Its Beautiful Work is easy to read,
Our Unusual Catalogue is easy to understand.

Why not send for the UNUSUAL CATALOGUE
and learn of the BEAUTIFUL WORK done by
the LIGHT RUNNING YOST? Sent free.

YOST WRITING MACHINE CO., 245 B’way, New York.
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Send for Catalog of Information,

STEREOPTICONS

and Moving Picture Machines.
‘Write and we will tell you how
to give entertainments that

IANTERNS [:3

xSTlMULATIUN without IRRITATION
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The Evans Vacuum Cap gives the scalp a
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and healthful circulation without rubbing
and without the use of drugs or irritants.
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store a narmal growth where live follicles
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SANTA CLAUS will get
around more quickly this
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‘Stevens-Duryea” auto-
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St. Nick be welcomed, because
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Rifles, Pistols, and Shot
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