— — -

CIENTIFIC /X MERICAN

M S —

LEntered at tbe Post Office of New York. N. Y.. as 8econd Class Matter. Copyright. 1%3. by Munn & Co.)

$3.00 A YEAR.

Vol LXXXIX. xo. 10, NEW YORK, SEPTEMBER 5, 1903. [8 GENTS 4 S9BY

| T S W T 7 . T2~

Generating the Carbon Dioxide Gas.

oyt CERIBE e
it
-

The Stills and Condensers.—Capacity 20,000 Gallons a Day.

MANUFACTURE OF CARBONATED MINERAL WATERS.—[See page 165.]

© 1903 SCIENTIFIC AMERICAN, INC



162

SCIENTIFIC AMERICAN

ESTABLISHED 1845

MUNN & CO., . - [Editors and Proprietors

Published Weekly at
No. 36] Broadway. New York

TERMS TO SUBSCR1BERS

O2ae copy, one year for the United States. Canada. or Mexico.......... $3.00
U.u copy, one year. Lo any foreign country, postage prepaid. £0 16a. 5d. 4.00

THE SCIENTIFIC AMERICAN PUBLICATIONS.

scientific American (Kstablished 1843)......c.. o . ivveiiiiieeennn $8 00 a year
Boientitic American Suppiement (Kstablished 1876) .
Scientific American Buiiding Monthly (Established ] h! .
8cientific American Export Edition (Kstablished 1878).

The combined subscription rates and rates to foreign oount.nea mll
be furnished upon application.

Remit by postal or express money order, or by bank draft or check.

MUNN & CO., 36) Broa.dwn.y, New York.

NEW YORK SATURDAY SEPTEMBER 5 1903

The edltor is always glad 10 rece.ve for exa.mmauon hlustmted
articles on subjects or timely interest. If the photographs are
sharp, the articles short, and the facis authentic, the contributions
will receive special attention. Aeeemeu articles will be paid for
at regular space rates,

THE TRIUHPH OF THE SCOW.
Among the many conditions that contribute to our
apparently impregnable defense of the America cup,
not the least important is the great popularity in Am-
erica of the smaller classes of racing yachts, of from
21 to 30 foot measurement, and the rich store of ex-
perience which has been gained by our younger archi-
tects in the designing and building of these small craft.
To the infiuence of the Seawanhaka cup (which for
many years past, in the hands of its present Canadian
holders, has seemed about as impregnable as the Am-
erica cup itself) is no doubt to be largely 'attributed
the development of the vast fieet of small racing craft
which forms such a picturesque element in our waters
during the summer season. On account of the rela-
tively small cost of these boats, and the absolutely free
hand usually given to their designers, every possible
form of model and variation of sail plan has been tried.
Beveral seasons ago it had been proved beyond a doubt
that what has come to be called the “wholesome” yacht
of reasonably large displacement, moderate beam, easy
lines, and small sail plan, has no chance whatever in
competition with the broad-beamed, shoal, light-dis-
placement craft, with enormous overhangs, which has
come to be known by the thoroughly descriptive and
generic name of “scow.” Of course, the scow has its
limitations. In light breezes and a troubled sea it has
a way of standing bolt upright, slatting the wind out
of its sails, and moving with sluggish and leewardly
gait through the water, while its sweeter-modeled and
rounder-bodied sister, despite its smaller sail power,
was eating its way comfortably to the weather mark.
These conditions, however, are comparatively infre-
quent; and as soon as there was any heart in the wind,
the scow moved so fast through the water that the
advantage of higher pointing by the other type was
easily wiped out, and in nine times out of ten, the
boat with the larger sail spread was first home across
the finishing mark. It was only a question of time when
the success of the scow in the smaller classes should
lead to the incorporation, in a modified form, of its
principles in the larger yachts. When Gardner brought
out his “Weetamoe” and “Neola” and Crowninshield his
“Independence,” it was proved that with proper modifi-
cations the speedy qualities shown by the scow in the 21-
footer could be repeated in the 60-foot or 90-foot racing
yacht. Had she been the fourth or fifth 90-foot racer
to come from the Crowninshield board instead of being
the first, there is not the least doubt that ‘“Independ-
ence” would have proved much the fastest boat in the
“Columbia”-“Constitution”-“Independence” trials. Asit
was, she contained errors both in form and construction
which were due to the facts, first, that her designer
followed too closely the lines of his successful 21-
footers and secondly that he had no accumulated con-
gtructive data to work upon.

We never doubted for a moment that when the new
yacht that was to be bujlt by Herreshoff to meet “Sham-
rock III.” made her appearance she would embody the
characteristics of shoal body, full waterlines, and long
overhangs and excessive sail plan that distinguish the
scow type. It was evident that in “Constitution” Her-
reshoff had developed the normal type to about its ulti-
mate possibilities, and it was pretty certain that, of
the rival designers, the one who struck out boldly in
the direction. of the scow would -fly the winning fiag
in the next series of international contests. When
*“Shamrock II1.” came over here and went into drydock
it was evident that she conformed entirely to the type

"of boat. to which ‘“Shamrock II.,” “Columbia,” and
“Constitution” belonged, .and a great deal of the in-
terest attaching to the present races is due to the fact
that in “Shamrock IIL.” we see an attempt to beat the
scow type by a vessel of what might be called the
normal design. .The closeness 9f the contests proved
that Fife has carried the development of the. normal
type fu,rther than Herreshoff was able, for’ “Constitu-
tion,” except in absolutely smooth seas and light winds,
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was never able to push the *“Reliance” as closely

s ‘“Shamrock IIL.” has done, especially when sheets
were hard aboard. What was true of the 21-footer is
true of the 90-footer, namely, that the boat with the
larger sail spread and smaller displacement will win
out against a boat of larger displacement and carrying
a relatively small rig. As a matter of fact the dis-
placement of ‘“Shamrock” is about as large if not
greater than that of “Reliance”; yet such is the power
that is gained from the scow form, that the ‘“Reliance”
is able to carry about 14 per cent more sail area
on equal or less displacement. It is a great tribute to
the skill of Herreshoff that in adopting the scow type
he should have modified its objectionable features to
such an extent that “Reliance” appears to be relatively
just- as fast if not faster under conditions supposed to
be unfavorable to her type as she is under those in
which the scow has hitherto done its best work. It is
equally to the credit of Fife that, while retaining the
wonderful windward qualities of the more normal
boat, he has so improved the reaching qualities that
on this point of sailing she is practically a match for
the ‘“Reliance” in .spite of the 120-foot waterline on
which the latter sails when heeled to a scupper breeze.

O
. an oo o

“ SCIENTIFIC HOOLIGANISM " AGAIN.

The claim to perfect secrecy of wireless messages
suffered another shock last week during the yacht
races, when the Marconi and the De Forest wireless
messages were interfered with by some “scientific
Hooligan” as Prof. Fleming would call him. The
scientific world is still chuckling over the clever work
of Mr. Neville Maskelyn in upsetting Prof. Fleming’s
claim that tuned messages could not be intercepted
or interfered with, and the trick was justificd on ac-
count of Mr. Maskelyn’s motive and the fact that bhe
did not maliciously interfere with Prof. Fleming’s
lecture. Mr. Maskelyn’s unknown imitator in this
country, however, went to a spiteful extreme in en-
tirely interrupting with fioods of profanity and ob-
scenity the news for which the public was eagerly
waiting. The perpetrator of such a cowardly deed
should be vigorously prosecuted, the act being similar
to that of severing telegraph or telephone wires. The
difficulty of apprehending such vandals will always be
great, and for this reason the question of safeguarding
wireless messages should receive renewed attention.
The fact that tuning of systems has failed to accom-
plish all that was required of it is confirmed by the
statement of the De Forest Company, that prior to
the races an understanding was entered into with the
Marconi Company whereby their respective systems
should not be worked simultaneously to interfere with
each other. The character of the telegraphic signals
received on these two systems is very different. In
one system the dots and dashes are short and sharp;
in the other they are of much longer duration, and
we are informed that it is possible for two operators
to receive un one receiver messages sent simultan-
eously from a Marconi and a De Forest transmitter,
provided one operator devotes his entire attention to
the Marconigram while the other pays strict attention
to the De Forest message. Now if, with systems so
different in character,
arrangements for non-interference, how much more
necessary would it have been to prevent interference
in systems using approximately the same length of
telegraphic signal.

Wireless telegraphy is essentially similar to helio-
graphic signaling. As the Hertzian waves are invis-
ible, there is used in <wireless telegraphy an electric

) receiver which Lord Kelvin has aptly called the “elec-

tric eye.” To carry out our comparison, all efforts so
far have been made te cause the light flashed out to
have such a wave length or color as the “electric eye”
is best adapted to receive. The failure of this attempt
is due to the fact that the “electric eye” does with
varying efficiency receive Hertzian waves of greatly
varying léngths, the difference in efficiency being too
slight for practical detection. One thing seems to
bhave been forgotten—the ‘“eye” as now arranged is
capable of receiving waves from every point of the
compass, and similarly, the transmitting station
spreads out its waves to all parts of the horizon. Why
would not = practical solution of the difficulty be the
use of a len° for focusing the rays dlrectly on the
‘electric eye,” and furthermore, of prov1d1ng “electric
spectacles” as some one has called them, for the “elec-
tric eyes” themselves? It is well known that Hertzian
waves can be readily focused by the use of a lens
made of pitch, a.nd such an a.rrangement would cause
the ‘“electric eye” to see most plainly those rays sent
from one particular direction, while all outside sources

of Hertzian waves would affect it to a comparatively

small degree. If necessary, these rays might be
screened off by a screen of wire or plate-metal.

c o e 4 W —
TI-IE GREAT SUBWAY POWER PLANT.

New York city contains more power plants of un-

usual size and capacity than any city in the world, and

the remarkable thing is that eaéh successful plant that:
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is built exceeds greatly its predecessors. By far the
most imposirfg of these is the generating station which
is.now being built to supply power for the Rapid Tran-
sit Subway. "It is located on the Hudson River at
Fifty-eight Street, and the building covers a plot
of ground 200 feet in width by 700 feet in length. Its
enormous proportions must be seen to be fully ap-
preciated; but a fair idea of its size is gathered when
we state that it is nearly twice as large as Madison
Square Garden in this city. By the time it is fully
equipped, it is estimated that its cost will have reached
seven million dollars. When the complete plant has
been installed and the station is working up to
its fullest capacity, the combined power of the gen-
erators will reach the great figure of 130,000 horse
power. The great coal bunker which will be construct-
ed immediately beneath the roof and extend the full
length of the boiler room, will have a capacity of 25,
000 tons, or sufficient, if it were completely filled, to
run the plant continuously for nearly a month. The
coal will be brought to the docks at the river end of
the building, where it will be raised by belt conveyors
to an elevation of about 80 feet above the street, car-
ried for the full length of the bunkers, and automatic-
#illy dumped wherever it is required. From the
bunkers it will be drawn off by gravity through chutes
which terminate above the furnace doors. Here the
coal will be delivered into the hoppers of the mechani-
cal stokers, and after it has done its work in the fur-
naces, the ashes will be automatically dumped at the
rear end of the furnace into hoppers, through which
it will fiow into ash cars, that run upon tracks to the
river, where the ashes will be unloaded into scows. A
remarkable feature of the building by which, indeed, it
may be easily recognized will be the five great smoke-
stacks, each 265 feet in height, and a novel feature in
the construction of these stacks is that, instead of the
chimneys extending completely down to ground level,
they will be carried by massive steel platforms which
will extend 40 feet above the figor of the power
house. This is done to save a large amount of valuable
space which has hitherto been monopolized by the
square base of such chimneys. The building is of
the usual steel and masonry type.. The architectur-
al features promise to be pleasing and appropriate for
the size and character of the structure. The exterior
wall consists of cut granite up to a certain level,
above which it is built of terra cotta and pressed
brick, while the interior is lined with chocolate and
cream-colored brick for the first two stories, and above
that with an attractive shade of buff brick. In spite
of the serious delays which have been caused by
strikes, it is expected that this, the largest building in
the city, will be completed early in the coming year.

ELECTRICITY ON THE MIAMI AND ERIE CANAL.

Both direct-current motors and polyphase alter-
nating-current motors have been used with more or
less success for electric canal haulage, not only in
Belgium and other European countries, but also in
America. Recently electric haulage has been utilized
on the Miami and Erie Canal, and this is said to be
the first three-phase traction system in the United
States. This canal cost with its reservoirs about $8,-
000,000, the latter including the grand reservoir of sev-
enteen thousand acres, the Laramie reservoir of near-
ly two thousand acres, and the Lewiston reservoir of
somewhat over seven thousand acres. The canal
ranges from 4 to 6 feet in depth, and in width from
40 to 60 feet along the line from Dayton to Toledo and
Cincinnati. The electric haulage on this American
canal is largely due to Thomas N. Fordyce. The total
distance is about 68 miles, and a standard single-
track road is provided along the towpath of the canal.
From five to seven canalboats are hauled by each
electric locomotive, the current being taken from
overhead trolley lines, the track acting as the third
conductor. The trolley wires range in height from 7
to 22 feet, the ‘former being that used under the var-
ious bridges in -Cincinnati. The feeders are stranded
aluminium wire and the trolley wires are No. 0000 G.
E. grooved wires mounted on fiexible brackets. The
current is supplied from the power plant of the Cin-
cinnati Gas. and Electric Company and has a fre
quency of 60 cycles and a pressure of 4,000 volts.

At the Spring Grove substation.the current is re-
duced in pressure to 400 volts, and in phase is trans-
formed by the Scott method of arranging the trans-
former connections to two-phase. The voltage of the
three-phase on the transmission line along the canal
is 33,000 volts, and the frequency 25 cycles per second,
and to obtain this pressure motor-generators and step-
up transformers are employed at the substation.. A 300-
kilowatt three-phase generator of 390 volts is driven by
a. 450-horsepower synchronous motor, which is sup-
plied with the two-phase current entering. Spring
Grove converter station. .The 390-volt three-phase
current, which-then has a frequeney-of 25 cycles, is
raised in pressure by 250 kilowatt step-up transforth-
ers to 33,000 volts.

Step-down substations are located 'along the canal
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line about a dozen miles apart, and the current is re-
duced in pressure-from 33,000 volts to 1,090 volts for
use on the three-phase canal trolley line. The three
transformers installed in the substation are connected
in delta, and each has a capacity of 150 kilowatts. The
substations are 60 feét long, 25 feet wide and 25 feet
high, the basement being 7 feet high, and the maih
fioor transformer room 18 feet high. There are seven
Baldwin-Westinghouse 20-ton three-phase locomotives
to be used, most of which are now in operation. The
drawbar pull is 9,600 pounds starting, the coefficient
of adhesion being 25 per cent, the voltage on the trol-
ley line 1,100 volts, and the frequency of the current
3,000 alternations per minute. The motors are of 80
horse power capacity each and are wound for 200 volts,
which voltage is obtained by further step-down trans-
formers located upon the locomotive. With the two
induction motors operating in tandem the spéed is
about 4 miles per hour, but with one motor only in
operation the maximum speed is 6 miles per hour, and
the locomotive will haul a full load 10 hours con-
tinuously without a maximum rise of temperature of
the motors beyond 75 degrees. The transformers
on the locomotives are arranged with proper connec-
tions for supplying the required current to the mo-
tors when the trolley circuit has a pressure of 390 volts,
which is the potential used within the eity limits of
Cincinnati for absolute safety. F.C. P.

THE HEAVENS IN SEPTEMBER,
BY HENRY NORRIS RUSSELL, PH.D.

It is not an easy matter to impart variety to a long
series of descriptions of the starry heavens. The
moon and planets, to be sure, come and go, and their
changing phases and aspects succeed one another
quickly enough; but from year to year the stars are
altogether the same.

It is only when their positions are determined with
the greatest possible accuracy, and when such obser-
vations made at long intervals are compared, that we
can show that the stars are not absolutely fixed in
space. Even then, the great majority of the stars in
any catalogue show no certain evidence of any meas-
urable change of position, although they may have
been under observation for a century. But, never-
theless, there are many stars which are found to have
a small but unmistakeable ‘“proper motion” among
their neighbors, and in a few cases this motion is so
rapid that it might be proved from the telescopic
observations of a single year. .

From the standpoint of the naked-eye observer, even
such motions are of no account, as it would be.some
centuries before any change in the star’s position
would be noticeable, unless it happened to be very
near another star, or in line with two others. The
greatest known proper motion belongs to a star in the
southern hemisphere, too faint to be seen with :the
naked eye, which moves over more than eight seconds
of arc every year. Even at this rate the star. takes
over 200 years to travel a distance equal to the moon’s
apparent diameter. A smaller change than this i..n' the

position of an isolated star would hardly be degected‘

by mere eye-estimates. .

In general, we can therefore be certain that the
constellations appear just the same to us as they did
to the Egyptian and Chaldean astronomers, and as
they will appear five thousand years hence. There
will be a different pole-star then as the precessional
motion of the earth’s axis will cz use it to point in a
different direction from its present one, but the group-
ing of the stars themselves will be unchanged, though
their position relative to the horizon will be altered.

Only one or two changes in the starry heavens
would be great enough to strike the eye, if we could
suddenly see them as they will be five thousand years
hence. Sirius at that time will be nearly two degrees
farther south than he is now, and Arcturus will have
moved toward Spica by about 314 degrees, so that the
configurations which these bright stars form with the
neighboring small ones will be perceptibly different.

But by far the most important change will be one
in the southern constellation Centaurus. Its two
brightest stars, Alpha and Beta Centauri, are now
about 5- degrees apart and the line through them
points westward toward the Southern Crofs. Both
stars are ahove the first magnitude, and ar‘eivery con-
spicuous. Now Alpha Centauri is moving westward,
at the very rapid rate of one degree in about a thou-
sand years, while Beta, which is really ‘enormously
more distant than Alpha, has very little proper mo-
tion.
Centauri ‘will be almost directly between us and Beta,
and the apparent distance of the stars will be but a
small fraction of what it is now, while the line join-
ing thém will.be at right angles to its present direc-
tion and the whole aspect of that part of the sky will
be different.

But this is exceptional.. There are a few stars
which move faster but none of them are bright
enough to be at all conspicuous. On the other hand,
there are many groups of stars, such as the Pleiades,

Consequently, after about 4,500 years, Alpha’
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which keep.together in their motion, so that they will
retain their general appearance for centuries. The

principal stars of Orion (except for the red Betel-:

geuse) form such a group, and their motion is so ex-
ceedingly slow that all the observations that have
yet been made of them hardly enable us to say defi-
nitely that they are moving at all. It is practically
certain that Orion will look almost exactly the same
after 100,000 years as it does now, and it is not im-
probable .that the constellation could still be recog-
nized a million years hence. .

At 9 P. M. on September 15, the zenith is occupied
by Cygnus, which any one can easily identify as a
large cross of stars lying in the Milky Way. The
bright star northwest of Cygnus is Vega, and that
nearly south of it is Altair. Below the latter is Sagit-
tarius, whose most conspicuous configuration is the
little inverted “milk dipper,” on the eastern edge of
the Galaxy.

Arcturus is near the horizon, a little north of west,
and most of the other stars of Boites are visible
above him. The semicircle of  Corona Borealis, and
the quadrilateral which forms the central part of Her-
cules, lie between Arcturus and Vega. Ophiucus and
Serpens fill the southwestern sky, and a few stars of
Scorpio are on the horizon below them. ,

On the meridian, below Cygnus, is the small but
conspicuous group of stars which forms the constel-
lation Delphinus. Lower down is Capricornus with
its pair of double stars, which point almost toward
Altair. Saturn is below them on the left, and is far
brighter. Jupiter, which is some 45 degrees further
east, is brighter still, and cannot be mistaken for any-
thing else, especially as he is very much alone in one
of the dullest parts of the sky. The brightestar south-

west of him is Formalhaut, in the constellation of "

the Southern Fish.

North of Jupiter—that is, toward the pole-star—
is the great square of Pegasus. From its northeastern
corner a line of second-magnitude stars runs through
Andromeda and Perseus, and points toward Capella,
which has just risen in the northeast. Below this line
is the oblique triangle which marks the head of Aries.

Cassiopeia is above and to the right of the pole, in
the direction of Andromeda. Cepheus is above her,
and Ursa Minor and Draco are on the left of the pole.
Ursa Major is below them, the dipper being in the
only position in which it seems to be right side up.

THE PLANETS, N

Mercury is evening star throughout September, but
is in an unfavorable peeition, being far south ‘of the
sun. He reaches his gregtest elongation on the T7th,
when he is 27 degrees from the sum, rather ‘farther
than usual. “He crosses the meridian more than an
hour and a half after the sun, but sets only 45 min-
utes later. He will comsequently be very hard to see,
except with a telescope in the daytime. After the
middle of the menth he rapidly approaches the sun,
and disappears from view.

Venus is evening star until the 17th, when she
passes through inferior conjunction (that is,-between
us aad the sun), and becomes a morning star. She
is, however, not exactly in line with the sun, but is
farther south. She will be invisible to the n»ﬁked eye
except during the #first few days of the month just
after sunset, and the last few days just before sunrise.

Mars is evening star in Libra and Scorpio, but is
not now conspicuous. He sets at about 9 P. M. on
the 1st, and at about 8:30 on the 30th. At the end of
the month he is quite near Antares but both objects
are too low to be well seen.

Jupiter is in opposition on the 12th, and is visible
all night long. He is in Aquarius, much farther north
than last year, and consequently more conspicuous.
The markings on his surface, and the changing con-
figurations of his satellites, make him one of the most
fascinating of telescopic objects. The most interest-
ing occurrence among his satellites which is visible
to us during the month is a transit of the fourth sat-

- ellite, and a simultaneous occultation of the third,

which takes place on the evening of the 10th. Tran-
sits'or eclipses of one of the satellites are visible al-
mest ewery night. Their exact times may be found
in the Mautical 'Almanaé,

Satura is in Capricornus and comes to the meridian
at about nine o’clock in the middle of the month. He
1s also a very fine telescopic object.

Uranus is in Opkducus. He is in quadrature- with

" the sun on the 15th and" can-only"be"observedwest of

the meridian, as he craosses it before’dark.

Neptune is in ‘Gemini’ and is also in quadrature,

but on the other side of the sun on the 30th.
THE MOON.

Full moon occurs at 7 P. M. on the 6th, last quar-
ter at 8"A. M. on the 14th, new moon at 11 P. M. on
the 20th, and ‘first quarter at 8 ‘A, M. on the28th. The
moon is nearest us on the 18th and farthest away on
the 3d, and again on the 30th. She is in comjunction
with Saturn on the 8d, Jupiter on the Tth, Neptune
on the 15th, Venus on the 20th, Mercury on the 224,
Mars on the 25th, Uranus on the 27th, and Saturn
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again on the 30th. None.of -these conjunctions are at
all close.

On September 20 there is a total eclipse of the
sun, but it is exceedingly improbable that the total
phase will be observed, since the track of. the shadow
is confined to the southern Indian and the Antarctic
Oceans. The eclipse is visible as a partial one in the
eastern part of Somth Africa and in Madagascar
(where the sun rises eclipsed), and in the southern
portions of Australia and New Zealand.

e —t— i

S8CIENCE NOTES.

Recent statistics have shown that Germany heads
the list as a reading nation, and Russia is falling to
zero. In 1893, 23,607 books were published in Ger-
many, as compared with 8,082 in Russia. In regard
to newspapers, the inhabitants of the United States’
are catered to by 22,000 journals, while Russia, with
a population of 130,000,000, has only 800. The fig-
ures are easily accounted for by the censorship. In
Germany the actual number of professional writers is
estimated at 12,000, of which number 400 are poets.
In behalf of France -the assertion is made that she
provides the international literature, inasmuch as half
the copies of French novels printed are exported,
while two-thirds of her historic and scientific works
also cross the frontier.

A German scientist, G. Thilenius, has recently
brought out some interesting conclusions in regard to
the pigmy race, of which some specimens are still met
with in the central part of Africa. It is probable that
the pigmy races have existed also in Europe, at least
in some parts of it. This conclusion is arrived at
from the examination of numerous skeletons which
have been found in the region of Breslau in Silesia..
These skeletons are in a rather bad condition, but it
is possible to form a good idea of the height of the
individuals which must have existed at fleast one
thousand years ago. 'Their height is considerably be-
low the ordinary average, being about 4 feet 9 inches,
which represents the mean figure for a whole group
of skeletons. Similar remains have been found in
other parts of Europe not far from the above region;
thus Kollman, of Bile, describes the remains of pig-
mies which have been found in Switzerland. In this
case the average height reaches .as low as 4 feet 6
inches. Gutmann has also described the pigmy remains
which were found in Lower Alsace, near Colmar. These
are still smaller, and the height of many of the speci-
mens is but 4 feet. The pigmy race must be consid-
ered as composed of well-formed specimens and not
in any way degenerate or pathologic. They seem to
have persisted in Europe until a comparatively recent
epoch. The pigmies of Silesia appear to have been the
contemporaries of the Romans and slave races and to
have existed until the year 1000 A. D. At present no
specimens are to be found in Europe, and it is only
in the central region of Africa that the pigmies are
still to be seen.

The British Marine Biological Association has ac-
quired a steam trawler of 200 tons burden for the
purpose of investigating the currents and physical
phenomena of the North Sea relative to the fisheries
therein, in accordance with the International Confer-
ence held at Christiania last year. At this congress
a comprehensive programme of research was drawn up,
to be undertaken jointly by the several powers inter-
ested, and it was arranged that the various countries
should dispatch specially equipped steamers four times
a year, to a specific area in the North Sea, so that
simultaneous investigations of the temperature and
other physical conditions of the sea over the whole
of the area might be made. In the intervals between
the periodic crises it was also arranged that special
fishinig experiments and biological operations were to
be cgr‘ried out. The British government commissioned
the Scottish Fishery Board and the Marine Biological
Association to carry out the British part of the inves-
tigations, and Parliament authorized an award to be
equally divided between the two, to defray the cost of
the work. The steamer which the British section has
acquired has been rechristened the “Huxley,” and is 116
feet leng, with a speed from ten to twelve knots an
hour. The Plymouth laboratory of the Association
will be the headquarters of the steamer .during the
quarterly cruises, and the hydrographic material and
the collections of fioating life will be investigated
there. For the purpose of the North Sea work a small
laboratory has been established at Lowestoft, where
the fishery work of the North Sea and the investiga-
tion of the bottom life will be undertaken. One of the
duties of the naturalist on the “Huxley” will be.to
liberate, fishes bearing numbered labels in different
parts of the British area. This part of the work is to
be carried out on a large scale by all the participating
countries, in the hope of throwing light on the migra-
tions and growth of food flshes. in the North Sea. The
work of the various countries will be published in
summary form in annual reports by the International
Council,
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TURBINE YACHTS AT THE INTERNATIONAL RACES,
ERTAINLY one of
the most at-
tractive feat-
ures of the in-
ter national
Yacht races
this year was
the presence
of several
steam yachts
equipped with
the latest form
of motive pow-
er for marine
propulsion —
the steam tur-
bine. Perhaps
the most not-
able of these,
because of her
hign speed, which was exhibited at times, to the
great interest of the fieet of sightseers, was Mr. W.
K. Vanderbilt, Jr.’s, rakish-looking craft “Tarantula.”
Originally built for the late Col. McCalmont, who
placed speed before every other quality in the yachts
that he owned, she was subsequently purchased,
through Tams, Lemoine & Crane, by her present owner,
and arrived only a few weeks ago at Newport, after mak-
ing an uneventful trip across the Atlantic. The
“Tarantula,” which is built upon the conventional lines
of the torpedo boat, with sharp V-sections forward,
changing to fiat U-sections in the after body, has a
low freeboard and a comparative absence of deck-
houses, and with her two funnels and two pole masts
presents a very rakish appearance. She is built of steel,
and measures 152.5 feet in length, 15.3 feet in beam,
and her depth is 8.4 feet. She has greatly exceeded her
designed speed, making 26.75 knots an hour on her
trial trip. Her displacement is about 150 tons. As
originally constructed, she was designed to carry nine
propellers, three on each shaft, but in subsequent trials,
three of these were removed, with the result that there
was a marked increase in her speed. In the im-
promptu race which takes place at the conclusion of a

'Iurbine Yacht “i.oréna," Showing the Three
Propeliers,
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cup contest between the steam yachts and excursion
boats that witness the finish, it was remarkable to see
the “Tarantula” thread her way through the fieet,
passing such fast boats as the “Corsair” and “Kana-
wah,” at a speed which made them look to be relatively
slow vessels.

Another turbine yacht that possessed special interest
for Americans at the race was the “Revolution,” which
is the first yacht to be driven by a turbine of Ameri-
can make. She is 178 feet over all, 140 feet on the
water line, 17 feet in beam, and 7 feet in draft. Her tur-
bines are of the well-known Curtis type, which is now
being manufactured in large units for electrical power
plants. The engine has shown excellent results. In
a report of tests made by Prof. Denton, he says: “The
economy found for the turbine is, therefore, probably
quite equal at full power to that afforded by average
high-speed marine triple-expansion engines and nearly
the same for one-tenth of full power.” The great ad-
vantage of the turbine is, of course, its small weight
for the power developed, and the economy of space.
The same authority states that the weight of each tur-
bine from its throttle to the exhaust pipe fiange is
“8 2-3 pounds, and the space occupied one-tenth of a
cubic foot, per indicated horse power—figures which
are not approached by the average marine engine.”
Although the ‘“Revolution” has not been designed for
such high speed as the “Tarantula,” she is, neverthe-
less, a much faster boat than the average steam yacht.
Her lines are handsome, and the graceful sheer, which
is one of her marked characteristics, is shown to ad-
vantage in the picture of the yacht which we publish.

The “Emerald,” which is now the property of Mr.
George Gould, is another turbine yacht that attracted
considerable attention. She is 236 feet in length and
28 feet 8 inches beam, and she has a molded depth of
18 feet 6 inches, and a speed of 16 knots. Her en-
gines, like those of the “Tarantula,” are of the well-
known Parsons type. As we illustrated this vessel in
the ScienTiric AMERICAN of December 13, 1902, the
reader is referred to that issue for the various details
of this handsome boat.

In this issue we also show views of a large turbine
yacht that has recently gone into commission in Eng-
land, which was built by Ramage & Ferguson, of Leith
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for Mr. A. L. Barbour, of this city. The new vessel,
which is known as the “Lorena,” is not only one of
the latest and most luxuriously-appointed yachts that
have been built in Europe, but she is also one
of the fastest, her speed on trial having been just
under 19 knots an hour. She does not differ greatly
in design or appearance from Mr. G. L. Watson’s big-
ger boats, the most noticeable difference being that the
counter is rounded’off in a way that is strongly sug-
gestive of older models. If she carried the square
stern of the Watson type, she would be distinctly
reminiscent of “Varuna.” Her length over all is 300
feet; her water line 253 feet, her molded beam 3314
feet, and her yacht measurement close upon 1,400
tons. She carries a raised deck forward about 60 feet
in length, and there is a promenade deck extending
through the vessel to within 20 feet of her stern. This
latter deck is placed about 714 feet above the main
deck, qn which are deckhouses that extend for a length
of about 170 feet, provision being made for alleyways
on both sides which are about 5 feet in breadth. The
vessel has the great advantage of compactness of the
engine room which characterizes the turbine-propelled
vessel. There are three turbines, one on each shaft,
and two condensers. Reversing turbines are pro-
vided on each of the outer shafts, after the system
which is being followed in the recent turbine-propelled
passenger vessels. Instead of carrying five propellers,
as in the case of the “King Edward,” there are only
three, or one on each shaft, as shown in our illustra-
tion. The total horse power is 3,200 indicated. The
revolution of the center shaft is 530 and of the outer
shafts 750 per minute. There are four cylindrical tubu-
lar boilers, fitted with Howden’s forced draft, and the
engines are run under a working steam pressure of
180 pounds to the square inch. It is a remarkable fact
that all the turbine yachts that are at present in com-
mission are English-built boats sailing under the fiag
of American owners.

During the recent hot weather at Marseilles some
chlorate of potash exploded spontaneously, the explo-
sion being communicated to a line of barrels, one
after the other.

The * Revolution,” First Turbine ‘Yacht Built in thus Country.

— — - I

Turbine Yacht * Taraniula.” Speed 26.75 Knots.

TURBINE YACHTS AT THE INTERNATIONAL RACES,
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MANUFACTURE OF CARBONATED MINERAL WATERS,
In the year 1772 the English chemist, Priestly, sug-
gested the employment of water impregnated with car-
bonic acid gas for medicinal purposes, and fifteen years
later Selters water was. being made at Stettin, Ger-
many. The manufacture of carbonated water in the
United States began in the early part of the century,
and in 1810 a patent was granted for saturating
water with “fixed air.” It was only, however,
when the science of chemistry had developed so
that an accurate analysis could be made that
we find mineral waters prepared scientifically.
The therapeutical value of natural mineral
waters has been recognized for centuries, but
their use was practically confined to well-known
spas, owing to the difficulty of transporting
bulky material, and because natural waters lose
their original virtues more or less when removed
from their sources; therefore, artificial mineral
waters were warmly welcomed. These waters
when properly .prepared have practically all the
efficiency of those obtained from the natural
springs, and they have the advantage of being
of definite chemical composition, while the na-
tural waters vary somewhat from time to time.
The name soda water is a misnomer. Carbon-
ated waters were originally made in England by .
the reaction of sulphuric acid on sodium bicarb-
onate, whereas all of our aerated waters are now made
with the aid of marble or dolomite and sulphuric acid.
Without doubt Americans are the largest consumers
of aerated and ‘mineral waters in the world, and the
number of these beverages is very great, including as
it does ginger ale, root beer, etc. Such waters are very
far from being confined to medical use and the ubiquit-
-ous siphon is found in the smallest village as an article
of daily necessity. Where the water supply is ques-
tionable, carbonated waters, when scientifically- pre-
pared, are most valuable. The recent outbreak of ty-
phoid fever at Ithaca is an example of what a serious
matter the contamination of water really is. Urnfortu-
nately competition in the production of siphonwater
is very keen and in“many cases the water is carbonated
without being distilled, and put up under unhygienic
conditions and, in fact, the Board of Health of the
city of New York was compelled, a few years ago, to
pass stringent ordnances regulating this business.
Purity and accuracy are the two things which the man-
ufacturer must keep constantly in view, and in the
plant which we have selected for illustration, that of
Carl H. Schultz, of New York city, every safeguard is
employed to prevent the slightest contamination. All
of the water used is distilled and is taken from the
city mains. It is first conducted through coke filters
which remove all suspended matters. It is then pump-
ed into boiling tanks on the top floor of one of the
buildings. Here it is boiled with the aid of steam coils
and the volatile organic matter is thus driven off, the
boiling being conducted under a slight vacuum, which
is necessary to remove the steam. The water falls
down by gravity into the feed boxes which are con-
structed to maintain a constant level of water in the
stills. The stills are eight in number, the total capa-
city being 20,000 gallons per day, and are arranged in
four sets of two each. They are constructed of heavy
copper and are thoroughly tinned inside. They are
surmounted with a dome and separator to prevent any
solid particles from being carried over with the steam.
The stills are provided with water and steam gages,
two hand-holes on each side for cleaning, and two glass
peepholes on opposite sides on the top. In front of one
of these holes a gas jet is kept burning, which lights up
the inside so that the op-
eration can be watched.
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are no coils in the stills, but the steam is conducted
into what are termed ‘lenses,” which resemble a
double-convex lens. This steam, which is still very
hot when it leaves the still, is conducted to the top
floor and used for preheating the water before distilla-
tion, thereby utilizing all the heat. The hot distilled
water after leaving the condensers passes down through

Cooling Croton Water for Condensing, with Sea Water,

a series of heat exchangers, where it is cooled down
as much as possible by the filtered Croton water, and
then through a second set of heat exchangers, where
it is cooled down to about 40 deg. by cold water from
the refrigerating machine. It is then stored in large
covered tanks provided with cotton plug vents to pre-

Siphon Fiiler,

vent any contamination from the air, the water being
kept at a temperature below the germinating point of
bacteria. All of the pipes are either lined with block
tin or are silverplated on. the inside, and all of the
fittings are also silverplated, for distilled water acts
more powerfully on metals than does ordinary water.
The water is now run into large demijohns for the use

The condensation of the
steam takes place in tall,
vertical cylinders contain-
ing a large number of
small pipes through which
cooling water is pumped.
A large amount of cooling
effect is obtained indirect-
ly from river water, and to
guard against even the re-
motest chance of contam-
ination which would result
grom the river water com-
ing in contact with the dis-
tilled water by reason of
any unseen defect in pip-
ing, the river water is
pumped to the top of the
building and is allowed to
flow over coils containing
only Croton water, which
is run through the con-
densers. This hot water
Is then cooled down for use
again in the condensers.
Distillation is accomplish-
ed by steam supplied by
two large boilers. There

..‘L; g..‘l

Siphon Filling Rooms.—Total Capacity, 20,000 Siphons Per ‘Day.

MANUFACTURE OF CARBONATED MINERAL WATERS,
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of those who care for a water which is not aerated;
or it lows by gravity to the carbonating machines.

The carbonic acid gas employed in charging the
waters is produced by the action of sulphuric acid
upon dolomite, which is calcium magnesium carbonate
containing 54.35 per cent of calcium carbonate and
45.65 per cent of magnesium carbonate. It is ground
and placed in cylindrical generators constructed
of copper. The acid flows from lead-lined iron
reservoirs placed in proximity. The ground
dolomite is poured into the generators through a
hand-hole, which is then closed. The water and
acid are added and the contents are constantly
kept in motion by an agitator which resembles
a paddle. This is kept in motion by means of
power, its shaft passing through the end and
having a pulley attached to it. The evolution
of the carbon dioxide gas is rapid. After a thor-
ough purification the gas is stored in' gasometers,
from which it is drawn to the various carbonat-
ing machines.

In a spacious working laboratory are prepared
the solutions which are used in making the vari-
ous mineral waters. They are compounded with
the greatest care, every precaution being used to
secure results which shall be scientifically accu-
rate. The analyses followed in the compounding
of these waters are the recognized standard anal-
yses of the natural spas and were made by such men as
Strure, Bauer, Liebig, ete. All of the salts are ana-
lyzed for purity, and the finished product is subjected
to a constant scrutiny in a splendidly equipped labora-
tory, the water being tested for each thousand siphons.
The solutions are sent to the filling department and
are introduced into large graduated vessels which are
filled up to the mark with cold distilled water and
thoroughly mixed with a stream of carbonic acid gas.
Two samples are then taken, one from the top and
one from the bottom, and sent to the laboratory for
examination, no siphon or bottle being filled until the
samples have been approved.

Mineral waters are bottled with the aid of special
machinery. The bottles are thoroughly washed and
then rinsed by reservoir rinsers. The filling machines
are provided with valves and means for compressing
and inserting the cork. The charged water is pumped
into a reservoir at the top of the machine and from
there it fiows under pressure to the bottling machine
which both fills and corks. In the case of club 'soda
the bottle is seized by a pair of peculiarly shaped tongs
which serve to hold the cork in position until it can
be wired. The neck of the club soda bottle ‘is not
straight, but conical, so that the cork is expelled
immediately on unwiring. The pumps have water
lubrication, as it is not permissible to allow any aerated
water to come in contact with grease.

The siphon is the most convenient means of dispens-
ing carbonic or mineral waters. While quite an old
invention, slight improvements are made from time to
time. They consist of glass bottles to which a metal
head, forming a draft tube, is attached. They are
filled at a pressure of 120 pounds and the mechanism
of the head is so arranged that when the lever is
depressed the valve is opened and the liquid fiows
out by its internal pressure through a glass tube which
extends nearly to the bottom. The valve is kept
normally closed by a spring. In the plant which we
illustrate the siphons are made on the premises, with
the exception of the glass bottles, which are imported
from Bohemia. The first step in the manufacture of
siphons is to test the bottle. This is done by first
heating the bottle fllled with water to a temperature
of 98 deg. The bottle is
then placed in ‘a carrier
provided with a wire net.
Temporary testing heads
are screwed down on to
the bottles, and they are
then subjected to hydro-
static pressure of. 350
pounds to the square inch,
and the carrier is swung
into a tank containing ice
water. If the bottle stands
the test without breaking,
it is considered that it was
perfectly annealed and
safe to send out. The
siphon head is now at-
tached and the name of the
maker is etched upon the
glass with the aid of a
sand blast. The internal
working parts of the siph-
on head are silverplated,
including the spring, in
the electro-plating plant on
the premises. The siphon
head is of a composition
and is kept bright by being
buffed each time ‘it is re-
turned to the factory,
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Special machines are used to fill the siphons. The
siphon is inverted and placed at an angle in a forked
rest. The lever is depressed as the valve is opened to
allow of the infiux of water which is being forced in by
an adjacent pump. After filling the siphons and label-
ing them they are placed in a box ready for shipment
to customers. Some idea of the magnitude of the
mineral water business may be obtained when it is
stated that this plant has a capacity for filling 50,000
siphons per day, and it requires 52 wagons to take
them to their destination. We are indebted to A. P.
Hallock, 'Ph.D., for courtesies in the preparation of
this article.

e
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Death of Dr. John E. Watkins.

The United States National Museum feels keenly
Lthe loss it incurred by the sudden death in New York
city, August 11, of Dr. John Elfreth Watkins, who
for many years was curator of mechanical technol-
ogy.

Dr. Watkins received his academic education at
Tremont Seminary in Norristown, Pa.,, and then en-
tered Lafayette College, Easton, Pa., where he was
graduated in the scientific course in 1871, taking the
degrees of C. E. and M. S. For a year after gradua-
tion he served the Delaware and Hudson Canal Com-
pany as mining engineer, and then entered the em-
ploy of the Pennsylvania Railroad as assistant engi-
neer of construction, being stationed at Meadows
Shops, N. J., where he remained until 1873. On
his recovery he was assigned to the Amboy division
of the Pennsylvania road and served in various
capacities during the ten years that followed. In
1873 he was appointed chief clerk of the Camden
and Atlantic Railroad, and a year later was assigned
to a similar office on the Amboy division of the Penn-
sylvania Railroad, which place he then held until
1886.

Meanwhile, having become interested in studying
the history of the beginnings of mechanical arts in
the United States, he was brought into close relations
with the late Dr. G. Brown Goode, upon whose recom-
mendation the then secretary of the Smithsonian In-
stitution, recognizing his worth, invited him to be-
come honorary curator of transportation in the Na-
tional Museum, which place he accepted in 1884, and
at once began to develop that part of the museum’s
collections which are now so valuable. Two years
later he severed his connection entirely with the Penn-
sylvania road, in order to devete all of his time to
the museum, and continued as curator until 1892.

_ e
Around the World In Fifty-Four Days.

Jules Verne once wrote a story in which he de-
scribed the adventures of a certain Mr. Phineas Fogg
who, after many harrowing incidents, succeeded in
traveling around the world in eighty days. On July
2 of this year, Henry Frederick left New York on
the steamer ‘‘Deutschland.” He returned at midnight
August 26, after having completely encircled the earth
in fifty-four days, seven hours and twenty minutes.
To be sure, Mr. Frederick had one facility unknown
at the time Jules Verne’s story was writen, and that
was the Siberian railway. Eighteen days were passed
on the train from Paris to Dalny, China; two more
were occupied in crossing the Yellow Sea. Japan was
traversed in another two days. At Yokohama, Mr.
Frederick missed a steamer by ten bours. That cost
him seven days, for he was compelled to take a slow
boat two days later, which spent sixteen days in cross-
ing the Pacific. Landing at Victoria, he made the trip
across North America in somewhat more than four
days. In all that time the traveler slept in but one
hotel, and that was in Yokohama.

A Georgia mail carrier has invented an electric whip
which, according to Machinery, presents considerable
novelty. The mail carrier drives a wagon with doors
that could be closed in rain. In stormy weather he
naturally disliked to open one of the doors in order to
reach out and apply the lash to his horse, which,
being an intelligent animal, naturally took advantage
of this situation and always lagged in rainy weather.
To overcome this propensity the Georgia.- Edison at-
tached a pair of copper plates under the harness saddle
and connected them.by a wire to a hand-operated dy-
namo in the wagon. When the steed began to jog up
and down, without making much advance, it was time
to turn the dynamo crank, which gave the horse a very
evident wish to get over the ground more rapidly,
and almost any desired speed could be obtained, ac-
cording to the number of rotations per minute (given
the dynamo armature. An apparatus is now contem-
plated, says the Atlanta Constitution, which paper has
the distinction of first telling about this invention,
for use on plows, whereby both the mule and plow
hand shall be automatically shocked every few min-
utes. It is believed that such an attachment would

find a tremendous sale all over the South, as by its

use farmers could be very sure that no darkey would
80 to sleep between the plow handles.

Scientific American

GUARINI'S WIRELESS FIRE ALARM APPARATUS.

At Brussels on the 26th of July last, Emile Guarini
carried out some practical experiments with a fire
alarm device invented by himself, which possesses the
peculiar characteristics of notifying the engine houses
automatically without the intervention of a central
station, not only of the existence of a fire, but also of
the name of and position of the building in danger of
destruction. The tests which he made took place in
his laboratory. They were only the prelude to the
series of experiments which he is about to undertake
with the city for his field and the engine and truck
houses for receiving stations.

In one corner of his workshop was placed a structure
representing the building in danger, which structure
was fired. The fire was contained in a small brazier.
Removed to the farthest extremity of the laboratory
were the engine houses, or what represented them,
provided with means of receiving notice of a fire. These

BRECEIVER OF THE WIRELESS FIRE ALARM,

means consisted of a wireless telegraphic receiver with
its accompanying antenna. Of Mr. Guarini’s device
the essential feature is a thermometer which is so ar-
ranged that it is capable of releasing a toothed wheel
which serves to transmit the requisite information.
When the flames, or perhaps better said, the heat there-
from, reach the thermometer the mercury naturally
rises in the tube, and upon reaching the mark indi-
cated by 42 deg. on the Réaumur scale it touches a small
platinum wire inserted in the upper end of the tube
and thereby closes an electric circuit including an
electro-magnet. Thus excited the magnet attracts and
holds its armature. This motion releases a toothed
wheel which, by means of a weight or spring, is made
to revolve, and, during each revolution, produces a
series of makes and breaks upon a contact piece placed
in its path. It may be well to state just here that
this toothed wheel is not an ordinary gear wheel with
teeth cut at regular intervals, but a wheel of peculiar
construction, having irregular indentations, providing
thereby irregular teeth or projections which, coming in
touch with an ‘electric switch or contact piece, are
capable of making repeated connections and holding
them for varying intervals, by which- means an un-
limited diversity of signals may be sent over the line
and made intelligible at the receiving end. An indue-
tion coil is connected with this, and, being periodically
excited by the electrical impulses induced by the
toothed wheel, transmits, with the aid of its antenna,
the necessary message, which in this case describes the
exact location of the endangered property to the neigh-
boring engine houses. . .

At the engine house, again, another antenna collects

TRANSMITTER OF THE WIRELESS ALARH;

the electrical impulses, -excites in its turn a coherer,

a battery is cut in, ;the current flows through, and
starts a Morse a[jparatus which registers the meséage,
while an electric "gong calls the attention of the attend-
ants to the signal received. The receiver also has a
visible .sign in the shape of an incandescent lamp,
which glows when the alarm is sounded. The appar-
atus is tolerably simple, still it seems to be very com-
plete, and to have been well studied out as to its de-
tails. Mr. Guarini states that the idea which he has
elaborated and put into practical shape emanated from
a certain Signor Mollo, a flire chief of the city of Naples,

To avoid calling out the force unnecessarily the
transmitter is provided with an audible annunciator
situated and operating in the building attacked by the
fire. If the occupants, thus apprised of the danger,
think they can successfully cope with the flre with-
Qut the assistance of the fire department, they may
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easily break the connection and interrupt the transmis-
sion of the predetermined signal. Should the firemen
have started, however, they will be notified on the way.

‘For this purpose it is only needful to provide the en-

gines or trucks with a receiver such as is employed by
Marconi and attached to the war automobiles. The
whole thing is feasible because such vehicles easily
lend themselves to other uses.

Effect of ssadlum Rays Upon Frog Larvese.

As the radium rays have been found to attack animal
tissue and different organisms, causing destruction of
the tissue and even death of various specimens, M.
Georges Bohn thought it would be of interest to see
whether a greater or less exposure to the rays would
have an influence upon tissues in formation or upon
animals in course of development. Among other
specimens 80 larvae of toads (Bufo wvulgaris) and of
frogs were exposed successively to the influence of the
rays. They were placed for three to six hours in a
shallow tank containing a thin layer of water upon
which floated a tube with a small quantity of bromide
of radium. The action of the rays on the specimens
is strongly marked and brought out the following
results, a certain number of free specimens being used
for comparison. In the case of the toad’s larva, nor-
mally the growth is very slow in the first ten days
after hatching. He finds that 18 embryos, after ex-
posure to the radium, undergo a diminution in their
growth. The action is more strongly marked with
frogs’ larvee. In the case of the embryos, the normal
growth is more rapid than in the preceding. The
embryos, which are still inert after hatching, rapidly
acquire a caudal membrane and the gill-like append-
ages. Then on the eighth day the appendages are lost
and the embryos become transformed into tadpoles.
He used 38 embryos of different ages from 1 up to 8
days. Of these 9 died almost at once on exposure to
the rays. For the remainder there are two cases.
First, on the individuals of 8 days’ growth the radium
has an immediate action. The appendages disappear
and the skin swells up in some places and becomes
wrinkled, thus producing deformed specimens. Sec-
ond, with younger specimens the rays do not have an
immediate action, but regardless of the age of the larva
when it is flrst exposed, the same kind of deformities
are produced in a constant manner the moment it be-
comes transformed to a tadpole. The 29 deformed
specimens which he obtained differed but little from
each other. The younger the individual at the time of
applying the rays, the smaller is the development of
the tail, and the stopping of its growth acts upon the
natatory membrane which normally is developed in
the first few days. In all cases there is a shrinkage
in the rear of the head and here the skin is wrinkled
to a great degree. Some of these specimens live for 10
days. In the case of tadpoles exposed to the rays,
while normally their growth is slow and progressive,
19 specimens underwent a diminution in growth. In
these experiments it is clear that the rays act especially
upon the growth of tissues and organisms, and when
this is slow they cause a diminution in size, as with
the tadpoles, or when rapid and accompanied by trans-
formations (as with the frogs’ embryos) they destroy
the tissues and retard the growth or in other cases
accelerate it, and this according to the region and the
nature of tissues. A fact is brought out which is most
interesting and bears upon one of the most fascinating
problems of biology. The passage of the rays through
the body of an animal for a few hours causes the tis-
sues to acquire new properties, which remain in the
latent state for long periods and then are manifested
suddenly at the moment when the activity of the tis-
sues increases normally.

The Current Supplement,

A most striking illustration, showing how a single-
crown wooden face was attached to a four-crown cast-
iron 55-ton engine-pulley, forms the subject of the
front page of the current SupPLEMENT, No. 1444. Dr.
J. W. Wainwright gives many an interesting historical
bit of infoi'mation about the apothecary. An ingenious
portable electrical drill is described, the text being
accompanied with several striking pictures. The Laby-
rinth of Crete has been made the subject of some very
valuable arch®ological investigations, which are re-
corded in the SuppPLEMENT in a well-written account.
Some months ago mention was made in these columns
of;a new process of seasoning or vulcanizing timber
invented by W. Powell, of Liverpool. The process is
very fully described in the current SurpLEMENT. How
the United States Geological Survey measures the veloc-
ity in river channels is told by H. A. Pressey, both
by words and pictures. Sir William Ramsey and  Mr.
Prederick Soddy recount some new experiments‘in
radio-activity and the production of helium froms ra-
dium. Prof. Vivian B. Lewes, who is one of the feore-
most living authorities on gas illumination, treats: of
the future of coal-gas. “Fuels Other than Coal snd
Wood” is the title ‘of a suggestive article.
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HOW THE EARTH'S MOVEMENTS ARE NOTED.

The land on which we live and build our houses—
the land, which the sea-writers of the early part of
last century confidently and almost affectionately
termed terra firma—is well nigh restless as the ocean
which washes its shores. In England at least seventy
unfelt earthquakes, each of which has a duration
varying from twenty minutes to several hours, may
be recorded yearly. Our buildings rock and sway,
if we could but see them, as the masts of a ship on
a heaving sea. To be sure, the incessant risinrg and
falling of the waters is more violent than the motion
of the land. But the difference between the two is
largely a difference of effect—the difference between a
billow and a ripple.

We, who live far north of the equator, never perceive
the feeble fremors of the earth beneath our feet.
But the man who spends his life in studying the move-
ments of the land, great and small—seismologist he
calls himself—knows better.

The seismologist knows that the earth throbs, not
Lecause he has better eyes than other people, but
because he has devised wonderfully ingenious instru-
ments, so highly sensitive that they tremble as the
earth trembles, and thus-enable him, as it were, to feel
the earth’s pulse. And with the help of these delicate
instruments, he can tell us how large, or rather how
small, are the ripples that play over the earth’s sur-
face. Some day when more seismological stations
are established throughout the world, when more
seismological records have been gathered, and when
some master mind will burst forth whose grasp is so
bread that it can embrace many isolated scientific
facts that now apparently have no connection, we may

even know what earthquakes really are and by what

they are caused. When that scientific millennium
comes, the earthquake-prophet will appear in the land
and tell us when and where we may expect the next
volecanic eruption or upheaval of the earth.

It must be confessed that the theories of the origin
of volecanic eruptions and of earthquakes, with which
science has so far furnished us, are more picturesque
than useful. About one hundred and fifty years ago
a Cambridge professor, John Michell, advanced the
remarkable theory that the earth’s crust constituted
but a shell, the interior of which was a liquid body.
He thought that this interior liquid was in some inex-
plicable way lashed into waves, just as a carpet be-
comes a billowy mass when shaken by one corner; and
that such waves shuok the earth’s crust and pro-
duced earthquakes. For a century and more that
theory, modified slightly to suit newly-discovered facts,
has been paraded in every school and college that
professed to teach anything at all of geology. Modern
physicists, however, have contumeliously knocked
Michell’s theory on the head. We are almost ashamed
now that we ever believed it. With the fate of
Michell’s doctrine before them, scientists have been
loath to advance new ideas. Nevertheless, an English
geologist of note had the courage to believe that
earthquakes were due to “the snap and jar occasioned
by the sudden and violent rupture of solid rock masses,
and perhaps the instantaneous injection into them of in-
tumescent molten matter from beneath.” That seems
bewildering enough to be true. But the ‘*‘intumes-
cent molten matter” theory has also been laid at
rest. Well aware of the enormous expansive force
of steam, some students of earthquakes, have not
hesitated to attribute such violent eruptions as we
have recently witnessed in Martinique, to water which
has found its way down into the earth and come into
contact with highly heated masses of rock. The
theory is at least plausible. But it has been sharply
assailed by well-informed critics.

After all this indiscriminate theorizing, it must
be confessed that but little progress has been made
in furnishing an adequate explanation of the or-
igin of earthquakes and volcanic disturbances. Seis-
mologists have succeeded in establishing simply
the fact that the occasional displacements of the
earth’s crust are due to the sliding, erumpling, bend-
ing, and cracking of rocks. The origin of such a dis-
turbance may be best described as a wrench, which,
when analyzed, is found to consist of a pull and a
twist. This wrench both compresses and distorts. It
gives rise to two waves—a wave of compression and
a wave of distortion—which travel with different
velocities. Rock, like most bodies, tends to return to
its original volume, after compression, by virtue
of its elasticity. To the forcing together and spring-
ing apart of the rock molecules is due a wave of
longitudinal displacements—one of the two waves
mentioned. The rigidity of the rock gives rise to a
wave of transverse displacement—the other of the two
waves.

If an earthquake be simply the result of wave mo-
tion, an inquiring man might ask: How comes it that
only certain places experience the shock, and not all
those along the line of the wave.

A distinction must be drawn between the move-
ment of the wave and the movement of the molecules
of rock through which the wave travels. The pulse of
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the wave may be propagated to a vast distance; and
yet the excursions of the rock molecules are confined
within narrow bounds. Imagine a long row of
marbles, placed on a table, the one touching the other.
If a shock be imparted to the marble at one end of
the row, the marble at the opposite end will leap out
of its place; but the intermediate marbles will scarcely
move at all. The wave was transmitted through its
entire row, but only where it broke, was the shock
felt. Thus is the shore battered by sea-waves; thus
is the earth heated by the breaking of light-waves sent
by the sun; and thus it happens that such 'rock-mole-
cules during an earthquake may move only through
a few inches, while the undulation may travel for
hundreds of miles. The distance through which the
individual molecules eoscillate is called the ‘“ampli-
tude” of the wave.

With the effect of a seismical wrench determined,
the next step is to invent some means of detecting
and recording the waves, felt and unfelt, to which that
wrench gives rise. Such means are primarily of im-
portance for the purpose of determining the path of
the wave. Naturally, the waves that can be felt are
those most easily recorded. Every object that has
been visibly affected by a seismic disturbance is a
recorder, to a certain extent. Fractures and fissures
in walls rent by an earthquake are of inestimable
value to the seismologist, because they often indi-
cate the direction in which the waves emerge at the
surface and the manner in which they break. The
simplest of all recorders, one which has been used in
Japan for over twelve hundred years, is a lamp, which,
when overthrown, is extinguished. Still another form
of recerder, simple as it is rude, consists of a vessel

. containing some syrup-like liquid, which rocks as the

earth rocks, and leaves its mark—a rough indication
of the direction and extent of. seismic motion. A
device much used in Italy comprises a tray, formed in
its sides with recesses which are filled to the brim
with mercury. When the earth trembles, the mer-
cury is spilled inte small .caps, hwng beneath the
recesees. By measuring the amount of mercury re-
tajned by the cups, the imtensity of the shock can
be roughly gaged.

Buch recorders are too crude fer the modern scien-
tist; they can never reveal those finer perturbations,
which play so important a part in the study of earth-
quakes. For that reason the seismologist has been
compelled to devise ingenious self-registering instru-.
ments which furnish us with permanent records of
tremors, so exceedingly feeble in their effects that
the particles of earth-molecules are not displaced
more than a very small fraction of an inch in the
transmission of the pulse.

The instruments in question are called seismoscopes
and seismographs, and may be roughly divided into
two classes. In the one class, the earth’s motion is
translated into diagrams written on stationary plates;
and from these diagrams it is possible to ascertain
with wonderful accuracy the extent and the direction
of the principal vibration in a shock. In the other
class, the movement of the earth is recorded on a
surface traveling at a known rate; and from the
tracing thus made the seismologist can deduce the
reriod or the rapidity with which the earth’s undula-
tions follow one anether. These latter diagrams are
of extreme importance. They are the means of cal-
culating the acceleration or suddenness of movements;
in the hands of the engineer they are factors that
enable him to erect structures capable of resisting
known forces, and not structures simply strong enough
to withstand an earthquake, To the man who knows
an earthquake merely as a destroyer of towns, the
diagrams written by the earth seem a tangled, hiero-
glyphic script. To the seismologist, they are as un-
mistakable in their meaning as printed words; they
are autographs, as it ‘'were, written by the ‘quivering
earth at a time of great, internal violence.

In order to obtain a complete record of every de-
tail of a seismic disturbance, the movement of the
earth, in one of the most approved forms of instru-
ment, is resolved into three components, the one verti:
cal, the other two horizontal, and all at right angles
to each other. These three component movements are
registered by three distinct pointers on a sheet of
smoked glass, which is made to rotate at constant
speed by clockwork. A single earthquake always con-
sists of many successive displacements of the ground;
hence the mark traced by each pointer on the moving
plate is a line comprising many undulations, usually
very irregular in character. The amplitude, period, and
form of each of these tracings are measured; and by
compounding the three the seismologist obtains full
iﬂtopmation of the direction, extent, velocity, and rate
of. acceleration of the movement at any epoch in the
disturbance.

Instead of using a smoked disk of glass, a drum
can be employed, the record being made on a band of
smoked paper. The diagram is less difficult to inter-
pret than that of a plate, because it is written on
either side of a straight line, and not around a circle.
Ia order to avoid the troubls of handling smoked

© 1903 SCIENTIFIC AMERICAN, INC

167

paper, the diagram is sometimes written along a
straight line with a pen or pencil. When the shock
has passed, the drum stops. But if a second or third
shock should occur, which is often the case, the drum
is again automatically set in motion.

In order to record slight earth tremors, 4n instru-
ment called a tronometer is used. Every five minutes,
by clockwork contacts and an induction coil, sparks
are discharged from the end of a long pointer, and
perforate bands of paper. If the pointer be at rest
holes are pierced, following one another in a stralght
line; but if the pointer be in motion, the bands of
paper are perforated in all directions. The earth
movements which cause these so-called tremors are
apparently long surface undulations of the earth’s
crust, resembling very much the swell of the ocean.
A more satisfactory record of this swell is made by a
continuous photograph of a ray of light refiected from
a small mirror attached to an extremely light horizon-
tal pendulum.

Electrical seismoscopes are among the most delicate
devices yet invented for the measuring of earthquakes.
They are of such construction that they cannot be
here described for lack of space. So sensitive are
they, that the slightest disturbance closes an elec-
tric circuit, thereby actuating electro-magnets and
liberating the driving mechanism of the recording
surfaces on which the earth’s signature is written.

In some Japanese observatories the time of an earth-
quake is recorded by a curious form of clock. When
the ground trembles, the dial moves quickly back and
forth and receives on its surface three dots from ink
pads on the hands. Thus the earth is made to stamp
on the dial the exact hour, minute and second when
it trembled.

The list of the instruments might be tediously
multiplied. Enough have been mentioned, though, to
show through what means our knowledge of the
movements of the ground has been increased, and
how we are investing earthquakes with a significance
which they certaimly did not possess for our fore-
fathers.

- -
Fature Application for Radium.

The Anglo-Indian Review summarizes an interesting
account of the possible future applications of radium.
The area where success is practically assured is at
present not very large, but in the medical field it is
already fairly extensive. In the working of X-rays
and in the marvelous results achieved in the treatment
of cancer and blindness we have every hope for great
and universally benefiting results. In its industrial
application we are somewhat restricted by the extreme-
ly limited supply of radium available, but it is stated
that a small fraction of an ounce, properly employed,
would probably provide a good light sufficient for
several rooms and would not require renewal during
the present century. It has been calculated that the
energy stored up in 1 gramme of radium is sufficient
to raise 500 tons weight a mile high. An ounce would,
therefore, suffice to drive a 50-horsepower motor car at
the rate of 30 miles an hour round the world.

—ale—t- - e

A Test With Radium to Restore Eyesight.

The New York Sun publishes an account of an ex-
periment conducted by William J. Hammer and Dr.
Amon Jenkins for the purpose of ascertaining the ef-
fect of radium rays on a blind girl. Frem the account
published, it cannot be gleaned exactly what degree
of success was attaiped. Still it would seem that some
favorable results were obtained by the combined effect
of an X-ray tube with radium. Some change in the
patient has taken place; but just what that change is
has not been given out.

—— -

It is said that London has no less than 313 parks and
open spaces, while in 1884 their number was only 103.
They are reckoned to have cost $10,995,000. On a
rough calculation there is an acre to 752 persons,
reckoning to London a little more than 4,500,000 souals.
New York, on the other hand, has in the Borough of
Manhattan public parks covering an area of 1,415
acres, in Richmond 234 acres, in Brooklyn 1,026 acres,
in Queens 550 acres, and in the Bronx 3,866 acres, a
total of about 6,862% acres. In the boroughs of Man-
hattan, Brooklyn, Queens, and the Bronx there are
321,561 feet of parkways, streets, avenues, etc, under
the jurisdiction of the department. The vast play-
ground for coming generations in the Bronx is made
up principally by Bronx Park, 661 acres, against Cen-
tral Park’s 843 acres, Pelham Bay Park, 1,756 acres,
and Van Cortlandt Park, 1,132 acres.

- B oL L :

In “The Mineralogy of the Chicago Area” Prof.
Crook, of the Northwestern University, states that
diamonds are deposited between Chicago and Milwau-
kee. Some seventeen specimens, weighing together
about 70 carats, have been found. The largest weigh-
ed 21'% carats. They are commonly white or faintly
green or yellow in color, They were found in the
sand and gravel of the kettle moraines or in the beds
of streams,
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THE “SHAMROCK "-*“RE-
LIANCE” RACES OF 1908.

The two finished races
and the two inconclusive
attempts at a race which
have already occurred in
the contests this year for
the America cup, have
demonstrated that in av-
erage wind and weather
“Reliance” is unquestion-
ably the better boat un-
der the conditions govern-
ing the America cup con-
test; and to say this is to
say nothing disparaging
of the challenging boat.
“Shamrock III.” is by far
the best challenger that
ever hoisted sail at Sandy
Hook. She is a splendid
boat of which both her de-
signer and owner may well
be proud, but in “Reli.
ance,” as we have shown
elsewhere, she has met a
type of yacht which by its
peculiarities of form and
overpowering spread of
canvas is more than a
match for her in any but
certain specified conditions
of wind and sea, which are
rarely to be met with off
Sandy Hook.

A remarkable feature of
the present series of races
is that both boats have
proved to be weakest on
those very points of sail-
ing in which each was sup-
posed to show to the best
advantage against its op-
ponent, and the curious
thing is that this upsetting
of expectations applies not
merely to the general
public, and to the yacht-
ing experts, but even to
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Shamrock II Crossing the Line at the Finish, August 25. Relfance Won by 1 min., 19 see.
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the designers themselves,
Herreshoft believed that the
full-water line and great
overhangs of “Reliance,”
which increase her water
line to 1256 feet in a
scupper breeze, would
make her by far the fast-
est boat in reaching of the
90-foot class. At the same
time it was feared that in
light winds her work when
close-hauled for the weath-
er mark would be much
below her general average
on other points of sailing.
It has turned out to be
just the reverse, for in a
whole-sail breeze ‘“Sham-
rock III.,” as was prov-
ed in the triangular
race, was able to hold on
very closely to her
more powerful sister,
while in going to wind-
ward in a light breeze “Re-
liance” has proved herself
to be simply unbeatable.
On the other hand it was
expected by those who had
“Shamrock” in charge that
her best work would be in
turning to windward in a
light breeze, and that as
the winds freshened her
chances of defeating ‘Re-
liance” would proportion-
ately diminish. As a mat-
ter of fact it has been just
the reverse, the greatest
gains by ‘“Reliance” over
‘“Shamrock” being made in
light breezes to windward,
and the most successful
races for the challenger
being those in which the
winds were strongest. Evi-
dently there are more
things in sails and models

“Shamrock IIL”

Copyrighted, 1903, by James Barton.

The Start of the First Race, August 22,

“Reliance.”

QOopyrightad, 1903, by James Burton.
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Fioish, August 22. Rellance Winning by 7 min. 3 sece
THE ‘‘SHAMROCK "-“ RELIANCE " RACES OF 1908,
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than are dreamed of in our philosophy. In the first
finished race, sailed on August 22, over the windward
and leeward course, the yachts started at opposite
ends of the line, the “Shamrock” 4 seconds in the lead
at the easterly end and ‘“Reliance” crossing near the
committee boat at the westerly end of
the line. The wind was blowing steadily
with a strength of from 10 to 15 knots
and there was quite a little sea running
which, as the event proved, came very
near to the undoing of “Reliance” .in the
15-mile beat to windward. As will be seen
from the accompanying photograph of
the start, both yachts were on the star-
board tack, with the full length of the
line separating them. It was well known
that both boats were supposed to be at
their very best in windward work, and
it was felt that the first half -hour’s sail-
ing would, barring accidents, determine
the result.of therace. “Reliance,”with her
extra sail spread, including her giant club
topsail, of 2,300 square feet, was expected
to have no difficulty in pulling away
from ‘“Shamrock” when running home
under spinnakers, provided she could
round the mark sufficiently far ahead to
get a clear wind. On the other hand,
if “Shamrock” should round the outer
mark in the lead, or within a minute of
“Reliance,” it was believed that she
might blanket the leading boat sufficient-
ly to save her time allowance of 1 minute
and 57 seconds. The yachts had not
gone more than a mile on their way
before it was seen that “Shamrock” was footing as fast
and pointing considerably higher than “Reliance,” the
sweeter and rounder hull of the challenger taking more
kindly to the seas than did the flatter and longer hull of
“Reliance.” Although neither boat could draw away
from the other, “Shamrock” ate up steadily toward
“Reliance” until her back wind (that is, the rebound
of the wind from her sails) was bothering the Ameri-
can yacht, and, in order to avoid dropping into the
wake of “Shamrock,” “Reliance’”” was thrown sharply
around on the port tack. Here occurred the first mis-
take—that is, according to American ideas of boat sail-
ing—oi the race, for, instead of coming around sharply
on the weather quarter of ‘“Reliance,” “Shamrock” was
kept on the starboard tack for two minutes before she
came about, at which time the American boat had
pulled out from her uncomfortable position. What
was of greater importance was that ‘“Reliance” was
now about half a mile further to the westward, and
when the invariable westering of the wind took place,
which it did to the extent of a couple of points, “Reli-
ance” was thereby placed a couple of minutes to wind-
ward, an advantage which she improved still further
before she turned the mark, 3 minutes and 17 seconds
in the lead. Between 5 and 6 minutes more was added
to the lead of the American boat down the wind, and
she finished a winner by the comfortable margin of 7
minutes and 3 seconds in a race which was sailed in
the fastest time ever made over the windward and lee-
ward course in the history of the America cup contest.

The second finished race was sailed over a 30-mile
course of 10 miles to the leg. The wind varied in
strength from 6 to as high as 15 knots in the stronger
puffs, and the sea was considerably smoother than it
was in the first race. The skipper of “Shamrock III.”
elected to avail himself of the full handicap, but by
miscalculation he crossed 19 seconds later than the
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limit and was handicapped accordingly. In the beat
to the outer mark the breeze freshened until the
lee rails of the yacht were well awash, and in the
smoother condition of the sea ‘“Reliance” was not

knocked off her caurse so badly as in the previous

Frame of the Airship, Showing the Motor, Tractor, and Propeller.

race and began to pull out slightly on the challenging
boat. At the outer mark ‘“Reliance” was 2 minutes
and 32 seconds in the lead, having gained on the first
leg of 10 miles 49 seconds in actual time. If we com-
pare this with the gain of 3 minutes and 21 seconds in
the 15-mile beat of Saturday’s race, it will be evident
how much the shift of the wind must have helped the
leading boat on that occasion. On the second leg

The Airship ln Flight,

‘“Reliance” wag expected to pull rapidly away from the
English boat, chiefly because her easy lines and her
great water-line length when heeled, should theoreti-
cally make her much faster on a reach than the shorter
and deeper English boat. As it was, however, she only
gained 1 minute and 23 seconds in the 10 miles of
broad reaching. The last leg to the home mark was
a close reach, and in the freshening wind the two

~wonderful and striking marine picture.
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boats made a magnificent marine spectacle as they
rolled down until there was several feet of water
on their decks. “Reliance” in particular presented a
The water
would roll over her lee bow, sweep in seething
surges along her deck, and go boiling
over the taffrail to add its white smother
to that that came surging up from under
her counter. On this leg she was carry-
ing a little more canvas than she liked,
having sent up at ‘the start of the race
when the breeze was lighter, her largest
club topsail, whose sprit towers some 35
feet above her topmast truck. ‘“Sham-
rock” appeared to be the stiffer boat at
this angle of heel and carried a small jib
topsail throughout the leg. She hung on
doggedly to “Reliance,” losing only 45
seconds on the 10-knot reach. At the
close of the race the excitement was
intense, as it became doubtful whether
“Reliance” could save her time allow-
ance of 1 minute and 57 seconds plus
the difference between the two yachts at
starting. This, however, she did and
crossed the line with 1 minute and 19
seconds to spare. The race was one of
the most picturesque and exciting that
has ever been seen on the famous Sandy
Hook course.

Two days later the yachts attempted
to sail the third race which was ex-
pected to be final and conclusive. The
wind was light and the sea perfectly
smooth, conditions under which ‘“Reli-
ance” has done her very best work. Going over the
line with a lead of nearly a minute the defending
yacht both outpointed and outfooted the “Shamrock”
and secured a commanding lead of 12 minutes and 31
seconds at the outer mark. On the run home the fall-
ing wind and head tide prevented the finish of the
race, although “Reliance” was within 5 or 6 minutes
of the line boat when the time limit expired.

THE SPENCER AIRSHIP FOR 1903,
BY FREDERICK A. TALBOT.

The Spencer airship of 1903 is built on similar lines
to that which proved so successful last year, with
many improvements, which suggested themselves from
time to time, during the experiments, embodied. It
consists of the balloon or gas bag, with the deck or
keel suspended below.” The gas bag measures 87 feet
in length from tip to tip, while its greatest diameter
is 21 feet 9 inches, as compared with the 75 feet length
by 20 feet diameter of the first vessel. It is in the same
“fusiform” shape, to quote the inventors’ description,
which is the most suocessful design for a solid which
it is desired to pass easily through a liquid. In this
design the nose of the balloon is somewhat blunt, the
contour of the vessel curving rather rapidly from the
nose or bow of the balloon for a distance of one-third
its entire length—29 feet—at which point is its maxi-
mum diameter of 21 feet 9 inches. The curve then
decreases slightly during the next third of its length,
at which point the diameter is 20 feet 3 inches; thence
the taper is rather rapid during the last 29 feet to the
end. From this design it will be seen that at no two
points is the diameter of thé gas vessel the same. The
capacity of the balloon, which is made of varnished
silk, is 24,000 cubic feet, which with coal gas will give
it a lifting power of 960 pounds, while when inflated
with pure hydrogen the lifting power will be 1,680

NN

Broadside View of the Spencer Airship.

The Gas~-bag Gradually Tapers so that the
Greatest Diameter is to be Found Near the End.
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End View of the Airship, Showing the Belt from which the Framework Carrying
the Deck 18 Suspended. The Gas-bag is Flat at the Bottom.

THE SBPENOER AIBSHIP FOR 1008,
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pounds. Beneath the balloon is suspended the car or keel.
This is a framework structure of bamboo of the same
design as employed in the first vessel. It is about 50
feet in length, and is constructed of three horizontal
ribs arranged in the form of a triangle with the apex
uppermost. The top rib has a slight downward curve
from the center to the ends, the two lower ribs rising
~up a little to meet it at each extremity. The top rib
'has a vertical height of 4 feet 3 inches above the base,
‘while at intervals of 3 feet 4 inches are placed cross
struts to give strength and support to the ribs, and to
insure rigidity to the whole structure. An end sec-
tional view of the frame at one of these strengthening
points has the shape of an isosceles triangle. The
upper rib is built up of lengths of bamboo 3 inches
in diameter, while the bamboo for the lower ribs is
slightly thinner. The lengths are joined together by
means of metal sockets, while the triangular bamboo
struts, which are much thinner, are secured to the
ribs by means of metal clips. At the point of the keel
where the motor is placed the bamboo cross supports
are replaced by angle steel frames in order to supply
the necessary support to carry the engine.

Bamboo is employed for the keel, as it has been
proved to be the most suitable for this purpose, owing
to its combined lightness and strength. Ash and hick-
ory, though very strong, are deficient in that lightness
which is such a prominent characteristic of bamboo,
and in the construction of a framework for such an
airship as this, the maxim, “the minimum of weight
with the maximum of strength,” must be rigidly ad-
hered to. On the other hand, pine, though sufficiently
light if made thin enough, and strong, does not possess
the fiexibility and elasticity of bamboo. Aluminium or
steel tubes might also be used, but owing to their liabili-
ty to kink and buckle when :
brought end on into sud-
den contact with an obstacle, sm y.—
such as the ground, hedges,
or the branches of trees,
their utilization is not ad-
visable. Bamboo is of such
a springy nature, that it
gives and takes with the
shock, and so does not sus-
tain any permanent injury.
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bamboo frame. Its dimensions are 15 feet by 20 feet.
Two lines lead from it to the aeronauts’ car, and it is
easily and quickly manipulated in any manner desired
by the aeronaut.

A further distinct improvement in this year’s airship
is the communication between the motor and all its
driving parts from the car. This is carried out by Bow-
den wires, attached to levers placed in the car. By
this meaﬁ's, perfect control is insured over the engine,
the levers actuating and regulating, respectively, the
sparking and the air mixture to the petrol. The igni-
tion is the Simms-Bosch magneto-electric. The motor
is started from the car, the lever for which communi-
cates with the crank shaft, so that the engine may be
started whenever desired, either on the ground before
leaving, or after the balloon has ascended. This is a
most valuable improvement since should the engine
have to be stopped for any reason while the ship is in
mid-air, it can be immediately and easily started again
without necessitating return to the ground.

The balancing gear also communicates with the
aeronaut in his car by means of the pendent trail or
guide rope, and the upward and downward motion of
the balloon’.can be altered at will.. If the guide rope
is drawn to.the front of the keel, naturally the bow of
the vessel ‘will point downward in the direction of the
earth, and will descend by the action of the tractor.
If, on the other hand, the guide rope is drawn to the
rear, then the front of the vessel rises and the tractor
has a tendency to increase the altitude of the airship.

The inflator is also placed at the car and is in the

form of a fan actuated by hand. By means of this

_contrivance the constant distension of the gas vessel

is'ingured.  In the event ‘of a lower pressure causing
the gas to contract inside the balloon, by bringing this

At the bow of the vessel
is placed the tractor or pro-
peller which imparts the
traveling motion to the
craft. This innovation con-
stitutes a prominent feature
of the Spencer airship,
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shaft from the motor to the bow of the keel, is sup-
ported upon adequate bearings. The pinion at the end
of this propeller shaft meshes in a spur wheel. As the
motor is balanced to 1,500 revolutions per minute, and
it is only desired to drive the tractor at 300 revolutions
per minute at full speed, a ratio of 5 to 1 drop is made;
i.e., the spur wheel is five times the size of the driving
pinion. The motor is provided only with two speeds,
one forward and one reverse. It is furthermore pro-
vided with a free wheel clutch so that the tractor 1nay
be thrown out of action without stopping the engine,
and the racing of the llatter under such conditions can
of ‘course be prevented by retarding the ignition lever
in the car. )

A NEW RECORD IN HORSE TROTTING.
BY 8. W. BALCH.

The gradual lowering of the trotting record during
the last century from a mile in three minutes to the
new record of Lou Dillon on August 24 has led many
to question if a limit is ever to be reached. The
mathematician has a rule to guide him in a guess at the
answer to just such questions. In 1892 the writer
undertook to discover the law of trotting improvement
and published his results in the SCIENTIFIC AMERICAN
of September 24 of that year. A gradual lessening of
the rate of improvement which would indicate an ulti-
mate limit did not then appear. The chart accompany-
ing that article did indicate, however, that at the end
of the century the trotting record would lie between
2:03 and 2:04, as has proved to be the case, The Ab-
bott in 1900 lowering the record to 2:034.

With our new record a new chart becomes necessary.
The vertical lines represent the years in which the
record has been lowered, the spaces between the lines
indicating the time interval,
the length of each vertical
line indicating the record
for that year.

A curve is next sought
that will pass through as
many of the points as pos-
sible, or close to them, and
the continuation of this
curve across lines indicating
future years shows the best
answer to the main question
that the facts warrant.

If the curve proves to be
a hyperbola, it will afford
confidence in the accuracy
of the solution, for a pe-
culiar property of the hy-
perbola is that it constantly

Fmdlsec

Iz 3 sec.

being forced through the air. #m

approaches but never reaches

It is of the two-bladed form,
with a total diameter of 12
feet, and a pitch of 15 feet.
This tractor will make 300
revolutions per minute, and
will just consume the power
generated by the petrol mo-
tor, which is placed about 17

§ &

L4

a straight line called an
asymptote, and this asymp-
tote represents the ultimate
rate of speed. With Lou
Dillon at the two-minute
mark, a point is indicated
on the chart showing this
hyperbolic curve as the law

i 2

feet distant from the bow of
the keel.

The petrol motor is of the :
four-cylinder type and is exactly the same as those
employed for motor cars. It develops 24 brake horse
power, and will have a thrust of 250 pounds. The
petrol is carried in a small vessel placed above the
water tank, the spirit gravitating therefrom to- the
carbureter. Sufficient petrol will be carried for five
hours’ journey, but this supply can be easily augmented
if longer journeys are contemplated.

To avoid any possibility of the gas exuding from
the balloon being ignited by any hydrogen fiame issu-
ing from the exhaust of the motor, the exhaust gases
empty into a specially designed safety box of wire
gauze. By this device there is no danger of any repe-
tition of the 'lamentable disaster which befell Severo
in Paris. N

Amidships is placed a large water tank, which con-
stitutes one of tpe'.;novelties of this latest vessel. It
is for the dual purpose of cooling the motor, to which
the water is conducted through tubes, and also as bal-
last for lightening the airship to counteract the varia-
tions of temperature which are constantly altering the
" weight and buoyancy of the vessel. For ballasting, the
water will be discharged from the tank until the mini-
mum level is reached, this minimum level being that
requisite for the cooling of the engine. The circulation
of the water from the tank to the cylinder heads fis
maintained by means of a centrifugal pump, driven by
the motor, as in the automobile. The tank has a
capacity of 25 gallons of water, which is equivalent
to approximately 250 pounds of ballast.

About 34 feet from the bow of the keel is the car
which contains the aeronauts. It is oval in form, the

top rail being made of bent ash, with a wicker-work -

platform upon which to stand, and rope lattice sides.
The rudder at the rear of the keel consists of a
quadrilateral surface of balloon fabric stretched on a

EQUILATERAL HYPERBOLA SHOWING THE LAW OF TROTTING IMPROVEMENT.

pump into action air is forced into the balloon to
replace the lost gas. The employment of this pump
dispenses with the necessity of placing a ballonette
within the gas bag, which principle has been adopted
in some air vessels built on similar lines to the Spencer
craft. The hand pump has the further advantage of
enabling the aeronaut to vary the weight of the whole
airship. Should the vessel continue to rise above the
desired point, through the lifting energy of the gas,
by pumping air into the balloon the gas can be dis-
placed, escaping through the automatic valves, and so
lessen the specific gravity of the whole, causing the
vessel to be slightly heavier than the air and thus to
exert a downward motion until the desired equilibrium
is attained. It will be seen that this ingenious system
also obviates the necessity of opening the ‘main valve
to insure descent. i

The automatic valves are so made as to open when
a pressure of gas equal to one-half the bursting point
of the balloon is reached. A constant pressure is there-
fore maintained in the gas envelope, but not such a
pressure as would cause the fabric to break.

A further precaution has been adopted by means of
which in the event of the balloon bursting, the fall of
the airship may be lessened in force. The keel or car
is suspended from the balloon itself by means of a
horizontal hempen webbing extending completely round
the lower part of the gas bag. Consequently, should
the balloon burst either below or above the line at
which this horizontal webbing is attached to the fabric
of the envelope, the remains of the silk would float

upward and form a parachute, and thus by offering -

sufficient resistance to the air, prevent a too rapid
descent, and avert a disaster which otherwise would
be inevitable.

The tractor is driven by spur gearing. The crank
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of improvement. It is now
possible to pass the curve
of a hyperbola through the
record points of Trouble in 1826, Dutchman in 1839,
Nancy Hanks in 1892, and Lou Dillon in 1903. This
curve will be within a few seconds of many other
records in which the time was notably reduced.

The hyperbola is represented by the equation

zy = 10,000,
in which z equals the number of years since 1726,
¥ equals the number of seconds over 6314 seconds to
trot a mile. The notable records of Maud S. in 1881
and 1885, with the high-wheel sulky are 214 to 3%
seconds above the curve, which would indicate that
the change to the pneumatic sulky will account for
this measure of the improvement. This curve places
the ultimate limit of trotting speed at a mile in 6335
seconds, which, though constantly approached, will
never be reached actually, and it indicates the minute
and a half mark as two centuries away.
_— i —-———————
The New Pennsylvania Railroad Bridge.

On August 23 the bridge constructed by the Pennsyl-
vania Railroad Company between Trenton and Morris-
ville across the Delaware River was opened for east-
bound traffic. The new bridge will bring Philadelphia
and New York twenty minutes nearer each other. The
length of the new structure is 1,080 feet; its width 55
feet. The bridge is wide enough for four tracks,
two for passenger service and two for freight and coal
trains. With the exception of that at New Brunswick,
this .is the only bridge on which four parallel tracks
are laid.

The actual cost of the bridge was $1,000,000, but
about $2,500,000 additional was spent on approaches
and in removing several grade crossings. Two bad
curves have been done away with, so that much faster
time can be made by the trains. The total number of
grade crossings abolished between the two cities is 125.
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THE LARGEST TRANSFORMER IN THE WORLD,

What is claimed to be the largest transformer in the
world has just been built for the Pittsburg Reduction
Company, and will be used at their Niagara plant for
the manufacture of aluminium by the process of elec-
trolysis. The transformer is rated at 2,000 kilowatts,
which is 250 kilowatts more than the capacity of
any other transformer with which we are acquainted.
But more remarkable still is the unusual quantity of
current which is induced in the secondary winding.
This 'large current is required by the peculiarities of
the aluminium reduction process, in which the current
used may be very heavy, though the voltage must be
very low. The primary winding of the transformer
i3 designed to receive a current of 908 amperes at
2,200 volts and this will be transformed in the secon-
dary winding to a current of 40,000 amperes at 50
volts pressure. Our illustrations give an approximate
idea of the size of the mammoth transformer. The
transformer at its base measures 7 feet 2 inches square
and its height is 8 feet 8 inches. One of our views
shows the transformer in process of construction,

which construction, in view of the unusual capacity =

of the apparatus, is of special interest. The secondary
winding consists of heavy laminated copper bars, ia
large size being required to carry the emormous cur-
rent for which the transformer is built. These bars
obviously cannot be bent to form coils in the ordinary
sense of the word, but are connected at the top and
bottom by copper plates clamped thereto. These may
be seen best in our other view of the transformer.
The primary winding of the transformer is made
up of copper ribbon coil-sections, a coil-section being
placed between each successive pair of bars in the
secondary winding. Taps from each coil section of
the primary winding are run up to a switching device
called the “regulator head” whereby any number of
coils may be cut in or out to change the voltage to any
pressure desired, the ratio between the primary and
secondary voltages being of course directly propor-
tional to the number of turns in each. The illustra-
tion shows the windings complete and ready to receive
the iron core. This consists of thin sheets of soft iron
built ﬁp about the coils. The upper part of the appa-
ratus, after the core is in position, is surrounded by
a coil of piping through which cold water is circu-
lated to carry off the heat generated by hysteresis
and by the current in overcoming the resistance of the
conductors. An additional coil is placed above the
primary winding and within the secondary winding
as shown in one of our views. The entire apparatus is
incased in a tank filled with oil which -circulates
through the transformer and carries the heat from the
lower heated sections to the top where it is taken up
‘by the cooling coils. The oil also serves as an insulat-
ing medium in the gaps between the coil sections and
between t h e

coils and the
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no detonation, no rain of ashes, nothing but a stream
of lava and red-hot stones thrown to a height of 700
feet. Lava ran in a stream fourteen feet broad and
soon traveled a distance of three-quarters of a mile.

KUNZITE—A NEW GEM,
There is always something particularly interesting in
Lringing to light a new gem. A remarkable discovery

of unaltered lilac-colored spodumene has been recently

Kunzite—A New Gem.

made at Pala, San Diego County, Cal. The new gem
was named after its discoverer, Dr. George F. Kunz,
the well-known mineralogist and gem expert. The crys-
tals are of extraordinary size, transparency, and beauty,
some of them weighing 17 troy ounces. The crystals
are fiat and the color varies from a very pale tinge to
a rich amethystine hue. They have been etched by
weathering. They are remarkably free from flaws.
The specific gravity of the crystals is 3.183 and the
hardness is 7. When cut and mounted parallel to the
hase the gems are of rare beauty. The new mineral is
Heing analyzed by Dr. Charles Baskerville, of the
University of North Carolina, who suggested the name
“Kunzite.”

By the action of ROntgen rays Dr. Baskerville ex-
cited a crystal of the new mineral sufficiently to make
it photograph itself when placed upon a sensitive plate
and kept in the dark for ten minutes.

In the course of the tests by Dr. Baskerville the
Kunzite crystals were subjected to the action of ultra-
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Some Postal Figures.

Postal and telegraphic statistics for 1900 which have
just been printed in the Statistical Yearbook for the
German Empire, show the following figures, says Simon
W. Hanauer, deputy consul-general at Frankfort, in a
report to the State Department.

Germany had in that year 44,775 post offices, follow-
ing next to the United States, which had 77,957. Great
Britain had 22,194, France (including Algeria), about
11,000; Italy, nearly 8,000; Austria-Hungary and Rus-
sia about 6,000 each.

In the number of persons employed in European
postal departments, Germany stands first with 222,800;
Great Britain, 173,184; France, 77,245; Italy, 74,958;
Russia, 56,217; and Austria-Hungary, 67,584.

Letters and postal cards forwarded by the public
mails in 1900 were taken, in round numbers, as fol-
lows:

United States .........cciiiiiiiinnnnnnnn 7,250,000,000
Great Britain and Germany each about....3,500,000,000

"FTADCE v veeeeeeennnneeecseeenannnnns 2,250,000,000
Austria-Hungary .........cccceeieeannans 1,000,000,000

8 ) Y 755,000,000

L E: 7 « U 730,000,000

Russia ceeveviiinennnaann.n Yerrr: . Xyl ., 566,000,000

Nearly one-third of the total for Germany consisted
of postal cards, while only one-twelfth of the total
figures for the United States were postal cards. This
difference is attributed to the saving spirit of the Ger-
mans.

In 1900 Germany had 24,471 telegraph offices, with
36,000 instruments in operation; Great Britain, 11,512
offices and 38,000 instruments, and the United States,
22,954 offices and 81,000 instruments.

The number of telegraphic dispatches transmitted
in 1900 was:

Great Britain ..........c.ii ittt 92,000,000
United States ..........cciiiiiiiiiiniiinns 63,000,000
France .......c.ciiuiiiiiieineeneneacannanas 50,000,000
GEeIMANY . .vviveteneenanenaeanaaasannaanns 46,000,000

In Germany there were 2,411 cities or towns having
public municipal telephone systems, with 305,795 con-
nections. France had 1,199 public telephone plants
with 72,480 connections.

There are a variety of chemical methods for the sys-
thesis of ethe.. from acetylene, but they are in general
indirect, alcohol being formed as an intermediate pro-
duct. In a method proposed by Joseph W. Harris, and
described by Mr. C. P. Townsend in the Electrical
World, the transformation, for all practical purposes,
is direct. From ihis description it seems that acety-

. lene is introduced into strong sulphuric acid solution

in the cathode compartment of an electrolytic cell, the
anode of which is inclosed in a porous cup. The gas
reacts with the liberated hydrogen, yielding a mixture
of ethylene
and ethane,

iron core.
These parts
are also sepa-
rated from
each other by
sheets of in-
sulating ma -
terial. The
tank in which
the transform-
er is incased
is made of
heavy boiler
plate, which
cannot be torn
or .-broken in
the event of
fire and there-
by cause in-
jury to the
coils by the
release of the
o0ll. The trans-
former was
built by the
Stan'ley Elec-
tric - Manufac-
turing Com -
pany, and by
way of con-
trast we have
shown on the
base of the
partly com-
pPleted giant
transformer a transformer of one-half ‘kilowatt, which
is the smallest transformer built by the Stanley Com-
pany.

VESUVIUS AcGAIN BuUrsTS FORTH.-—Another new fis-
sure has formed in Vesuvius about two-thirds up the
mountain. Lava is fiowing out and has already reached
Atrio del Cavallo. This latest eruption occurred with-
out any warning whatever. There was no earthquake,

Top of the Transformer Case Removed, Showing Secondary
Windings and Cooling Cols.

THE LARGEST TRANSFORMER IN THE WORLD,

violet light without showing any evidence of fluores-
cence or phosphorescence, and it was. not until it was
subjected to the bombardment of X-rays of very high
penetration that it became at all fluorescent. On its
removal to a dark chamber, it exhibited a persistent
white luminosity never before observed in its class of
minerals.

The traffic receipts of the Forth Bridge for the past
half year were $365,000, an increase of $32,500.
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The Transformer in Process of Construction. A i¢-Kilowatt
Transformer Shown on the Base at the Right.

the conditions
of the reaction
being such as
to restrict as
far as possible
the production
of the latter
gas. This
ethylene,
formed in
strong sul-
phuric solu-
tion, passes at
once into
ether, the con-

trolling fea-
ture of the re-
action being

the presence of
relative-
lv small per-
centages of
water — not to
exceed 35 per
cent—in the
acid. At lower
acid concentra-
tions the for-
mation of al-
cohol is noted.
The author
states that the
reactions con-
sldered most
) probable by
Mr. Harris are as follows: first, acetylene by union
with hydrogen passes int:) ethylene; second, ethylene
unites with sulphuric acid to form ethyl-sulphurie
acid; and third, ethyl-sulphuric acid in the presence
of water breaks up with formation of ether and re:
generation of the acid electrolyte. Inasmuch as certain
of the known carbides and carbide mixtures react with
water with fori.ation of ethylene, it would be interest-
ing to determine whether they would yield some ether
by decomposition with strong sulphuric acid.
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A BOLAS-THROWING SPIDER.
BY CHARLES E. HUTCHINSON,

The spider known as Ordgarius cornigerus Hentz*
is spread widely over the United States, but, strange to
say, its habits have never been described. It seems
to exhibit little choice in its selection of a permanent
site, though I have found it less rarely on low-branch-
ing cypress trees. It remains secreted during the
day, always in the same place, curled up beneath a
leaf, limb, or fence rail. For this reason it is almost
impossible to find it until it reaches maturity, when
its conspicuous egg cocoons tell of its proximity.
These, three to five in number, are hung within a
few inches of one another, fully exposed to the sun.
They are made one at a time at intervals of ten or
fifteen days. At night-fall, the spider crawls out to
one of the outermost branchlets and there engages
in a most wonderful operation.

The branchlet selected is always
one that retains a clear space of at
least two or three inches below it
when depressed by the spider’s
weight. A few short threads are
first placed irregularly about the ex-
treme tip of the branchlet and along
its under side for a distance of sev-
eral inches, while additional threads
are carried out to adjacent branches
to lend stability to the part.

The spider now hangs back downward by its legs
to the lower threads stretched along the under side
of the branchlet. Attaching a new thread to one of
the others near one end, it crawls along the horizon-
tally inclined threads below the branchlet, drawing
out the new thread the while from its spinning organ
to the length of about two inches. The thread natur-
ally falls below the others, the spider taking care
that it shall remain free from entanglement.

The spider with its newly drawn thread still at-
tached now exudes a very small quantity of viscid
matter upon the thread at its juncture with the spin-
nerets. No other part of this thread bears any viscid
matter nor is any subsequently added.

Pressing the tips of its hind legs firmly upon the
thread it pushes each leg backward, alternately, al-
lowing the thread to slip between the short, stiff hairs
which clothe them. With each extension a small
quantfty of viscid matter is pushed outward and away
from the abdomen as far as the leg will reach.. At
the end of about twenty seconds, during which time
each leg is extended eight or ten times, there results
a globule averaging about 3-32 inch in diameter.

This finished, the spider undertakes to release itself
by severing the line between its body and the globule.
Obviously to release the ball suddenly, fastened as
it is to a nearly horizontal line, would be to allow an
oscillation which might readily result in some sort of
entanglement and the consequent destruction of the
pendulum. To guard against such an occurrence the
spider first lengthens the line by playing it out hand
over hand, as it were, precisely as a human might per-
form a like operation. save that legs were used in the
place of arms, the foot being well fitted to grasp and
hold a thread.

The ball having been carefully lowered until its sup-
perting line hangs vertically, or nearly so, the thread
running to the spider 1s severed by a dexterous move-
ment of the clawed foot, the free end losing itself in
the globule. As soon as the thread is cut the spider
turns about and approaching the pendulum thread
siezes it from above with its legs. In this act the per-
former hangs by two or more of the legs of one side
to the horizontally inclined thread to which the pendu-
Tum thread is attached.

THE SUBJECT.

WAITING FOR A MOTH.

Reaching well down with one of its long, arm-like
fore legs it grasps the pendulum thread between the
claws with which the leg is tipped, about half an inch
above the ball. By a few well directed movements
of the oiher limbs the upper part of the thread is
quickly passed under one of the short palps or mouth
appendages from which the thread continues to its
point of attachment to the main line, the upper por-
tion more often remaining slack. The two fore legs
extend horizontally to their full length like the shafts
of a wagon save that one is above the other.

*For the name of this spider I am indebted to Nathan Banks, Wash-

lngton, D. C,
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If the writer’s description is clear the reader now
perceives the spider holding in its hand, as it were, a
line to the lower end of which is attached a globule;
the whole forming a most singular and ingenious con-
trivance designed for a useful purpose. In this posi-
tion the spider may remain by the half-hour scarcely
moving except to lower its weighted leg for a brief
interval from time to time, presumably to rest it.
Should the spider remain in this attitude for thirty
or forty minutes the verdant observer may be aston-
ished to see the ball carefully transferred to the spi-
der’s .mouth and disappear forthwith. I have tried
to find a reason for this action and think one may be
found in the impaired viscidity of the globule due to
exposure, as this, transferred to a piece of glass, seems
to show deterioration at the end of an hour. Should
the ball be swallowed a new one is made, usually
within a few minutes, and hung out as was the other.

If now the observer is to be rewarded he will see,
by the light of the moon, a large moth approaching,
flying slowly along as though searching for some-
thing. As the marked victim draws near the spider
gathers itself for a supreme effort. The ball-support-
ing leg points straight down. The body swings about,
if necessary, to assume a favorable position with ref-
erence to the moth. As the insect comes within the
carefully measured limit the spider draws back the
bolas supporting leg and with a pendulum-like move-
ment swings it rapidly forward in the direction of the
moth. The bali is directed with almost unerring aim
and finds lodgment- on some portion of the victim. In
nearly every instance it strikes a wing, a part to
which it is probably particularly directed. Its violent
contact with that rapidly moving member insures a
wide and firm attachment.

The moth finding itself fast flutters violently in an
attempt to free itself, but the assailant drops quickly
down from its trapeze and sinks its fangs into a vital
part. In 1ts descent it follows along the bolas line,
but is supported by a new thread which it spins as it
goes—an admirable provision against a fall. By reason
of the poison injected the moth is soon paralyzed,
after which it is carefully enswathed in bands of silk.

Even the light of a full moon is not sufficient to
disclose this wonderful operation satisfactorily and an
artificial light is a disturbing element to the moth.
To avoid these objectionable conditions and the an-
noyance of waiting indefinitely it is only necessary
for the observer to catch a moth and, seizing it by
the wings of one side, between the thumb and finger,
move it within striking distance of the spider. A
common lamp may be held quite near without affect-
ing the spider in the least. The free wings of the

' moth must be in rapid vibration or the spider wil

not notice it. As soon as the strike is made the moth
may be freed from the hand with the assurance that
it cannot escape. The moth selected should be one
whose wing expanse does not much exceed two inches,
otherwise the spider will be likely to refuse it, al-
though the snare is strong enough to hold a much
larger one.

The globule is whitish or watery in appearance, ap-
parently odorless, and may be tasteless, though I fan-
cied that I detected a slight peppery taste. If an
object be placed in contact with it and drawn
back the globule will cling to the object and
a prolongation of the supporting thread will
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But in view of the limited number of moths ordinar-
ily about in thi: region and the almost unfailing sue-
cess of the spide: 1n making a capture during a night,
the odor theory is given weight. Were the spider not
dependent upon its individual resources we should
expect to find it hanging from a moth-attracting flower,
or at least upon a plant bearing such flowers.

Artificial Pumice.

While emery is used for sharpening tools, sand for
polishing stones and glass, oxide of iron for fine glass,
and chalk and felt for metal ware, pumice is most
frequently used for sharpening soft materials. Pumice
stone 1is unreliable, both in- grain and hardness.

MAKING THE GLOBULE.

Variations have been noted even in the same piece.
This has suggested the idea of replacing it with arti-
ficial pumice.

The factory of Schumacher, at Bietigheim, in the
valley of the Enz, has been manufacturing an artificial
pumice stone out of ground sandstone and clay for
some time, and it is interesting to note to what extent
this manufacturer has tried to adapt his products to
the various purposes for which they are required.
There are on the whole ten kinds, differing from each
other in regard to hardness and grain, viz.: There is
(1) a hard and a soft kind with coarse grain, partic-
ularly useful in the leather, wax-cloth, felt, and wood
industries; (2) a hard and a soft kind with medium
coarse grain, suited to stucco-workers and sculptors
and particularly useful for polishing wood before it
is painted; (3) a soft, fine-grained stone for the white
and dry polish of wood and for tin goods; (4) one of
medium hardness with fine grain, for giving the wood
a surface for an oil polish; (5) a hard, finc-grained
one for working metals and stones, especially litho-
graphic stones; and finally pumice stones with a very
fine grain. These artificial stones are used in pretty
much the same way as those of volcanic origin. For
giving a smooth surface to wood, a dry stone is ap-
plied, but to give it a fine polish the stone is dipped
in oil. For fine work no coarse-grained and for coarse
work no fine-grained stones are used.

Robesplerre and Franklin.
The library of the University of Pennsylvania has
acquired about five hundred manuscripts, once the
property of Benjamin Franklin, which are of con-

siderable historical value. Among them is an orig-

be drawn out of the mass, which becomes cor-
respondingly reduced. This addition to the
original thread will prove markedly elastic
and there will exist a tendency in the re-
mainder of the mass to recover the thread or
part drawn out. However, should the thread
be drawn beyond a certain point its reversion
will not be complete.

It would seem that this elasticity of the
thread should be of considerable importance
in mimimizing the strains put upon it by the
struggling captive. However, one might at
first thought overestimate the importance of
this property, for the insect selected for the
sacrifice is seldom strong enough to affect it
greatly. Moreover, the viscid matter spreads
considerably when it strikes and cannot,
therefore, be drawn out save to a small ex-
tent.

Some effort has been made to learn what
means the spider employs to bring its prey
within reach. Whether it is some agreeable
odor emitted by the arachnid or from its weapon, or
whether the prey comes accidentally within reach is
a problem of some interest. While the evidence gath-
ered is wholly negative it seems to support the con-
clusion that the spider does emit such an odor. None,
however, is perceptible to human nostrils except when
the arachnid is roughly handled, when a very notice-
able sour-bitter odor is encountered. This arises from
an amber-colored emission from the mouth. Small
pieces of cloth scented with this failed to attract a sin-
gle moth, though several passed by at no great dis-
tance,
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A CLUSTER OF EGG COCOONS.

inal letter from Maximilien Robespierre, the leader
of the revolutionary period during the Reign of Ter-
ror in 1794.

The letter was written in 1783 from Arras, France,
Robespierre’s native town, where he was then prac-
tising law as an advocate. In it he says that he is
sending to Franklin a brief of a case in which he
had defended, before the council of Artois, the use
of Franklin’s invention—lightning rods. Another
company had secured a judgment preventing their
use, but Robespierre was successful in inducing his
fellow citizens to avail themselves of the discovely.
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VARIABLE SPEED GEAR FOR MOTOR-DRIVEN SEWING
MACHINES.

The advantages of using an electric motor to operate

a sewing machine are greatly increased by the provi-

sion of a positive mechanical means for changing the

speed of the machine to suit varying requirements.

Our illustration shows a simple gear designed to ac-

Ak
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gr\-’aving; which shows a device adapted to use the
rolling motion of a ship to work the vessel’s pumps.
The inVention, which 18 to be credited to Mr. David L
Bradly, &ditor of the American Ship Builder, New
York city, is simplicity itself, comprising merely a
trough hinged at the center to a standard and secured
at its outer ends to the handles of the pumps. The

motion of the vessel causes a heavy ball in the trough ’

to raoll from 'one end to the other, rocking the trough
up and down, and thus operating the pumps. Since
the pumps practically balance each other the weight of
the ball when two pumps are used need be but little
greater than the weight of water lifted at a single
stroke of one of the pistons. Ships at sea, particularly
coastwise vessels, ordinarily roll much more than they

pitch; but if at any time it be desired to use

VARIABLE SPEED GEAR FOR MOTOR-DRIVEN SEWING

MACHINES.

complish this result, which is the invention of Mr.
Edward P. Dawson, of 708 South Main Street, Butte,
Mont. The gear is very simple and contains no parts
which are liable to get out of order. Secured to the
driving shaft of the sewing machine is a cone which
faces a similar cone secured to the armature shaft of
the motor. The cones are spaced apart, the axis of the
motor cone lying above the periphery of the other cone,
s¢ that their adjacent faces are parallel. A friction
wheel is located between the comes in such position
that its periphery will engage their faces. The fric-
tion wheel is mounted in a slide adapted to travel in
guide rods projecting from the motor and lying parallel
with the upper face of the motor cone. Normally, the
wheel is held in its lowest position by means of a
spring acting on a lever connected with the slide,
but by means of a cord the outer end of the lever may
be drawn down, thus raising the wheel. On operating
the motor motion is transmitted from one cone to
the other by frictional contact with the intermediate
wheel and obviously by raising and lowering the wheel
the speed of the machine may be easily varied to any
degree desired. The gear shown in our illustration
has been in use for six months and we are informed
has given perfect satisfaction.

WAVE MOTOR FOR PUMPING SHIPS,

“What can’t be cured must be endured,” says an
old proverb, but the Yankee version reads: “What
can’t bé cured must be put to some use,” and a capital
illustration of this appears in the accompanying en-

the pitching movement of a vessel the rocker
trough can be disconnected from one of the
pumps and the platform on which the rocker
is mounted may be easily swung about to the
desired angle and secured by hooks. The
simplicity and compactness of the motor
should appeal to the captains and owners of
all schooners or barges, for they will find it
very effective, requiring no attention, costing
nothing for operating power, having no in-
tricate parts liable to get out of order, and

of deck space, which is so valuable for the
stowage of freight.
; et r—
A ‘School of Invention.

A manufacturer at Newburg, N. Y., Mr.
Thomas Coldwell, himself an inventor of
some repute, advocates a new study in the
public schools, the cultivation of genius and
particularly of inventive genius. In a letter written
to the Newburg Journal, from which we make the
following extract, Mr. Coldwell outlines his interest-
ing plan.

“Some children show a greater natural taste or in-
clination for arithmetic or grammar, or any other line
of education, than do others, and yet we give them
all the same general education, regardless of their
natural taste and often through persistent study and
encouragement some of the dullest scholars at the
start graduate with the highest honors and become
our brightest and most successful men.

“If this be true in regard to developing genius in
these general and popular lines of education, why not
in the line of inventive genius? And why should not
every boy be given the privilege of developing him-
self in this line as well as in any other? I know that
inventors generally are looked upon as dreamers and
cranks, but the world would be in a sorry plight with-
out them. Next to religion we are indebted to them
for our advanced civilization more than any other one
thing.

“To give this a practical test I would suggest that
our Board of Education offer prizes in the manual
training department for the best inventions or im-
provements in connection with their work, or tools,
either in inventing something entirely new, or any
improvement in old things, or any suggestions for
improvements in connection with the same.

“If the Board of Education have not the power to
offer these prizes, they might allow private individuals
to do it. I have

— tried this plan in
our factory, and
have been sur-
prised at the de-
velopment of in-
ventiyve genius
amiong the men.
During the first
six months we
had only eleven
suggestions for
improve-

ments; during
the fourth six
months we had

over seventy. And
this rapid devel-
opment was from
men who had
shown no mark-
ed genius in this

line previously.”
— © ———
If the promi-

nence of his wit-
hesses is any cri-

Collis, of New
York city, must
certainly possess
a valuable pat-
ent. The patent

WORKING A VESSEL'S PUMPS BY MEANS OF A WAVE MOTOR.

covers an im-
proved car coup-
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ling. As witnesses to the inventor’s signature we note
on the drawing the names of Collis P. Huntington and
W. L. Strong and on the specifications the names of
Chauncey M. Depew and George J. Gould.

ODDITIES IN INVENTION.,

MIrRROR SUPPORT.—The advantage of having a small
mirror attached to a bureau mirror by an extensible
bracket is readily apparent, permitting, as it does, the
use of both hands when viewing one’s reflection at dif-
ferent angles. Nevertheless such an attachment is
liable to prove a great annoyance unless it can be
compactly folded up when not in use. A bracket
which can thus be folded is provided by a recent in-
vention, and is illustrated herewith. It consists of a
lazy tongs extending from a bar which is hinged to
the bureau. One of the links of the lazy tongs is

MIRROR SUPPORT.

pivotally connected with the upper end of this bar,
while the other adjacent link is provided with a pivot-
stud which passes through a slot in the bar and may
be secured thereto by a thumb-nut. Obviously on
raising or lowering this stud in the slot the bracket
can be extended or retracted to any desired extent.
The small mirror is mounted on the end of the bracket
in such manner that it can be turned to any angle.
The entire bracket also can be swung in a horizontal
plane to any required position.

TARGET PRACTICE WITHOUT AMMUNITION.—The raw
recruit may now be perfected in target practice without
wasting any ammunition or exposing himself and
others to the dangers resulting from carelessness and
poor marksmanship. This can be accomplished by us-
ing a new apparatus recently patented by a Swedish
inventor. The apparatus comprises a dummy gun
mounted upon a universally jointed support which
permits the gun to be pointed to any desired direction.
A pointer co-operates with this support to indicate even
the slightest movements of the gun. The parts are
normally so adjusted that when the gun is aimed di-

TARGET PRACTICE WITHOUT AMMUNITION,

rectly at the target the pointer registers with a bull’s-
eye mark at the center of a glass disk on the front of
the apparatus. A clamping device is actuated, when
the trigger is pulled, to lock all the parts against fur-
ther movement. Deviations from the proper aim may
be then determined by noting the position of the
pointer. In practice it may be found desirable to se-
cure a mirror in front of the registering disk so as to
reflect the position of the pointer to the marksman.
The unskillful operator being provided with a register-
ing target close at hand can thus more readily observe
his defective aim and more quickly learn to perfect
himself in target practice.
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Brief Notes Comecerning Inventions.

Charles Filer, who was: paroled recently from the
Trenton State Prison for good conduct, is the inventor
of a blind lock stitch sewing machine which he de-
vised while serving his fourth term for burglary. The
machine is 8aid to have been patented in thirty-four
countries, and its inventor is reported to have received
large sums for his patent rights. Filer is about forty-
two years old and has spent nearly twenty years of his
life in prison. He claims that all his good fortune
sprang from his imprisonment, for if he had not been
forced to work in the prison tailor-shop he would
never have thought of the blind-leck stitch-machine.

During his lifetime, Charles L. Pullman, brother of
George Pullman, invented a number of devices for
different purposes, and he spent the greater part of
his time before his death in the endeavor to introduce
these inventions and get some substantial recognition
of the value of the devices. One of them, an auto-
matic means of ventilation, has proven to have con-
siderable merit, and is now being exploited by quite
a powerful concern with a manufactory at York, Penn.
The system is said to be adapted to the ventilatien of
street and railroad cars as well as all kinds of build-
ings, and it has been adopted in the construction of a
number of office buildings. The feature of the Pull-
man apparatus is that the flow of air is so regulated
by means of an automatically-operated valve, that
there is a constant inflow of air without any objection-
able draft and at the same time excluding the rain
and dust. Some of these ventilators are in operation
in the White House.

An improvement in the construction of freight cars,
designed to facilitate the ‘handling of grain, has been
made recently by J. L. Hamel, a millwright formerly
of Grafton, N. D., but now employed in a Minneapolis
grain mill. His design of car is particularly intended
for the unloading of grain, which operation is per-
formed in a remarkably short time as compared with
the old method. Th.s is done without the removal of
the side doors, there being openings in the bottom of
the car, manipulated ertirely from the outside by
means of a convenient lever. It is necessary only to
run the car over a hopper and open the valves, and
the grain runs out by its own weight without any fur-
ther attention. There is provision for covering these
openings in the floor when it is desired for the pur-
pose of loading some other character of freight. A
car can be emptied in this manner in from three to
flve minutes.

The method of bringing a vessel to a stop by the
use of brakes in the shape of fins fixed along the side
of the hull below the water-line, has recently received
the indorsement of an agent of the Canadian govern-
ment appointed to examine into the merits of the
scheme. The Canadian government turned over the
steamer “Eureka” to the inventor of this system,

Louis Lacoste, and James Bowdin, Master of Dredging -

"of the Harbor of Montreal, was appointed to witness
the tests, which were made in the rapids of the St.
Lawrence River in the vicinity of Montreal. In his
report, Mr. Bowdin says the experiments were entirely
successful. He says that after the steamer had at-
tained a speed of eleven miles an hour, the fins were
opened and the steam shut off, and the craft was
brought to a full stop in less than her own length.
Many tests of stopping the boat under different cir-
cumstances were made, and all were said to be very
successful. In the matter of turning the boat with the
aid of the fin brakes, it was found that she could very
readily be reversed in her own length. In order to
test the strength of the brakes, one of them was
opened as the boat was broceeding at full speed, and
it successfully withstood this severe trial.

By the means of a new attachment to a flute, there
is secured a hitherto unknown quality of music which
is a combination of the flute and the clarionet. The
invention consists of a reed head which is transversgly
fitted to the head of the flute in such a manner that
it may be turned around the barrel of the instrument
freely. If the music to be performed calls for the
ordinary flute, the regular mouth 'hole of the instru-
ment is used, the reed head being slipped out of the
'way. ‘If within the range of the clarionet, and even
below the range of that instrument, the mouthpiece
is turned around until it covers the hole and forms
the “duo flute,” as it is called. This change from one
to the other can be made instantly and entirely with-
out the use of the fingers, or even removing them
from the keys, the musician using his lips-for the pur-
pose. The effect secured is said to be richer than the
clarionet, something like the violoncello, and even
more mellow than the saxophone. Another important
feature is the wonderful diminuendo and ' crescendo
possibilities. The volume of the tone can be swelled
or diminished better than in any other reed idstru-
ment. The duo flute can be tuned by the performer
to be in accord with the pitch of any other instrument.
This remarkable instrument is the invention of E. P.
Rogers, of New York, the son of the cashier of the
‘Nagsau National Bank of that city.

Scientific American

| Legal Noteéj

THE MEANING OF “UNFAIR COMPETITION.”—The case

of Allen B. Wrisley Company vs. lowa Soap Company

contains an excellent discussion of what is meant by
‘“unfair competition in trade.”” (122 Fed. Rep. 796.)

The complainant company manufactured from 1876
until the commencement of the suit a soap branded
“0Old Country Soap.” In 1898 the defendant company
began to make soap which it likewise branded “Old
Country Soap.”

It is a well-known rule of law that geographical
terms as well as words in common use to designate a
locality, cannot be monopolized as trade-marks. The
term “Old Country” is obviously such a term. The
Court of Appeals, before whom the case filnally came
for decision, confirmed the decision of the Circuit
Court, and held that the bill could not be sustained
for infringement of a technical trade-mark.

The use of geographical or descriptive words to in-
stitute or maintain unfair competition may, however,
be lawfully enjoined by a court of equity to the same
extent as the use of any other terms or symbols, on
the ground of unfair competition. Deceit is the basis
of suits of this character. The intention to palm off
one’s goods as those of another, and the use of suitable
means to effect that intention, are both essential ele-
ments of a good cause of action for unfair competition.
Intent to deceive, coupled with ‘actual means calcu-
lated to convey a false impression, is necessary. “In
searching for this intention, however,” said the Court,
“and considering the means adopted by a manufacturer
in selling his wares, it must be remembered that the
intent to institute or maintain unfair competition and
the use of reasonable means to effect this purpose,
are to be commended and permitted, not restrained.
Every manufacturer has the right to sell the goods
he makes or owns to the public, to his own customers,
or to the customers of his competitors—if he can—at
lower prices, and on better terms than those furnished
by them, and by these, and by all fair means, to divert
their trade to himself, even though his activity and en-
terprise may destroy the business of his rivals. The
ovly intention the law condemns is the purpose of a
manufacturer or vendor to palm off his own goods as
those of his competitors, and the only acts from which
such an intention may be lawfully inferred are those
whose natural and probable effect is to perpetrate such
a fraud.”

It would follow from this, that the line of demarca-
tion between acts indicative of a lawful and of an
unlawful intention runs wide and clear between those
which would, and those which would not be likely to
induce the common purchaser, when exercising ordi-
nary care, to buy the article of the vendor as the
product or property of his competitor. The duty is
imposed upon every manufacturer or vendor so to dis-
tinguish the article he makes or the goods he sells,
from those of his rival, that neither the name nor the
dress is likely to deceive the public or mislead the
common buyer. He is not required to insure to the
negligent or the indifferent a knowledge of the manu-
facture or the ownership of the articles he presents.
His competitor has no better right to a monopoly of
trade of the careless and indifferent than he has, and
any rule of law which would insure it to either would
foster a competition as unfair and vajust as that pro-
moted by the sale of the goods of one manufacturer as
that of another.

In the case under discussion by the court, it could
not be shown that the defendant intended to palm off
his soap as that of the plaintiff, since he had taken
care to distinguish his wrappers from those of the
complainant.

ARE CITATIONS FROM LAW B0OKS COPYBIGHTABLE?— .

A very important decision was recently handed down
by the Circuit Court of Appeals for the Secoad Cir-
cuit Court in the case of the Edward Thompson Com-
pany vs. American Law Book Company (122 Fed. Rep.,
922). The complainant is the publisher of two well-
known encyclopedias, one of American and English
law, the other of pleading and practice. The defendant
is compiling a work called “The Cycylopedia of Law
and Procedure,” two volumes of which were published
when the suit was commenced in 1901. The com-
plainant alleged that these volumes were Iinfringe-
ments of its copyright.

The court compared the methods of compilation em-
ployed both by complainant and defendant. They
certainly show that no very great amount of work is
necessary in the production of the bulky volumes
which cover a majestic yard or two of the shelves of
a law library. The complainant’s method was as fol-
lows:

When a topic was assigned to a writer, paragraphs
cut from the United States Digest, the American Di-
gest, and Jacob’s Fisher’s Digest bearing upon the
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subjeet in question were placed in his hands. In this
way the writer, without any labor on his part, mental
or physieal, had before him, not only the authorities
collected by others, but also the paragraphs written
by others, which were used by him in preparing his
article. It is alleged by the defendant that all of the
digests thus used were copyrighted and that the copy-
rights were infringed by the complainant’s verbatim
appropriation of a large number of these paragraphs,
and that, in any event, having adopted the same
method which it now denounces as piratical, the com-
plainant is not entitled to equitable relief. The de-
fendant’s method was similar to that of the complain-
ant except that it obtained from the owners of the
copyrighted digests the right to use these works.

The only act of the defendant which is complained
of is this: Lists of all the cases bearing upon a given
subject, including the cases found in complainant’s
books, were put in the hands of the editor chosen to
develop that subject. The list of complainant’s cases
contained authorities not foend in the digests. The
original reports of these cases were examined by the
editor,” and if the cases were found applicable, they
were cited by him in support of his article; if not,
they were rejected. There is no pretense that a word
of the complainant’s text has been. copied; in fact
the defendant’s editors were not permitted to open the
complainant’s books. The list of cases furnished the
editor was not copied in the defendant’s work and the
only use made of the list was as a guide to the volumes
where the cases were reported.

The question, therefore, presented to the court was
briefly this: Is a copyrighted law beok infringed by a
subsequent work on the same subject where the only
excuse against the author is that he collected all
available citations, including those found in the copy-
righted work, and after examining them in text books
or reports used those which he considered applicable
to support his own original text? The court was de-
cidedly of the opinion that no infringement could be
charged. If it be held that an author cannot consurt
authorities collected by his predecessors, the copyright
law, enacted to promote the progress of science and
useful arts, will retard their progress.

It is well known that Motley produced his great
work after years of patient research among the origi-
nal archives preserved at The Hague and other Euro-
pean capitals and that he brought to light and trans-
lated documents which had lain dormant for centuries.
The data thus collected enabled him to tread an al-
most undiseovered path of history. But can it be con-
tended that a subsequent historian of the Netherlands
would be debarred from consulting the same sources
of information because he was guided to them by a
list made up from Motley’s footnotes? It is thought
not. The literature of the law as it exists to-day
is the result of evolution. Each author has had the
beneflt of all that preceded him and .has thus been
able to add something to the common fund intended
to lighten the labors of the profession. It would be
a serious blow to jurisprudence were the rule enunci-
ated that the author of a law book is precluded from
taking a list of authorities cited by a previous writer
on the same subject and making an independent ex-
amination of them. Individuals might profit but the
development of legal science would be hampered by
such a rule—a rule not of advancement but of retro-
gression.

The court saw no escape from the conclusion that
if the defendant was the infringer so was the com-
plainant, for their methods in examining the authori-
ties cited in prior copyrighted works were substanial-
ly identical. A preliminary injunction was therefore
refused.

THE EFFEcT OF CHANGE OF FORM AND MATERIAL ON
INVENTION.—ID the case of Eames vs. the Western
Polytechnic Institute it appeared that a simple ele-
ment in a combination was made in one part instead
of two, as in a prior combination. The Circuit Court
of Appeals (123 Fed. Rep., 67) decided that this did
not alter their substantial identity or avoid anticipa-
tion, sinee it performed the same function and ac-
complished the same result. In a word, both were
mechanically similar. The mere carrying forward or
extending the application of a prior device with a
change only in degree does not amount to invention.

Similarly in the case of the Drake Castle Pressed
Steel Lug Company vs. Brownell & Co. (123 Fed. Rep.,
87), it was held that the mere substitution of steel
or of wrought iron for cast iron as the material
from which a structure is made, does not constitute
patentable invention, although such change of ma-
terial also'involves a change in the method of con-
struction and in form, the new device being stamped
or swaged from a single sheet of metal where when
made it performs the same function in substantially
the same way, its only change over the old strusture
being attributable to the inherent qualities of the ma-
terials used.
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Electrical Devices.

STORAGE BATTHRY.—A. V. MBESEROLE,
New York, N. Y. Mr. Meserole’s invention re-
lates to storage batteries and to other batteries
in which active absorbent material is em-
ployed for the purpose of supplying an electric
current through an electrolyte to fixed conduc-
tors or poles; and his object is the production
of a form of battery and of elements therefor
admitting of general use, and particularly
adapted for use in storage batteries of various
kinds.

Engineering Improvements,

PROPELLER.—A. C. J. H. McINTOSH,
Eureka, Cal. This propeller acts forcibly
against water at all points throughout its
working face, owing to the fact that all parts
of this face lie at the most efficlent angle to
the axis of the propeller, and this in turn is due
to the plane form of the blade and its position
on the hub. Constructed of slightly-resilient
metal the blade will in operation expand
diametrically at its outer portions not so much
from centrifugal force as from the pitch of the
blade and its horizontal assposition. The re-
sult is a steady increase in the screw diameter
in exact proportion to the engine speed, thus
gaining propelling power in the screw as the
driving effort of the engine increases.

DRAIN-VALVE.—C. A. DyuNHAM, Marshall-
town, Iowa. This invention has reference to
improvements in drain valves or traps, and
the object in view is to provide an improved
construction and arrangement wherein an ex-
pansion chambered diaphragm or disk is not
exposed or subjected to any pressure except
that which is discharged from the trap, thus
making the device more effective and lasting
than traps of this class.

Household Utliiities.

HEATING APPARATUS.—D. M. HorTON,
Fishkill, N. Y. In this patent the invention
relates to certain novel features of construc-
tion for enabling the inventor to heat various
apartments in a building from a single stove
or furnace. The improvement is particularly
adapted to domestic use, when applied to an
.ordinary heating-stove in a lower room, with
provision for heating rooms above.

EGG-BBATER.—M. SMiTH and W. SHER-
woop, New York, N. Y. The invention refers
to improvements in devices for beating eggs,
cream, spongy compounds, and other substances;
and a particular object in view is the provi-
sion of a simple and efficient device in which
the substance may be warmed or cooled during
the operation of beating.

GARMENT-HANGER.—MARY E. PIKE, New
Rochelle, N. Y. The purpose of this invention
is to provide a garment-hanger especially
adapted for hanging skirts and to so con-
struct the device that it will be simple, durable,
and economic and adjustable lengthwise, where-
by to accommodate itself to any size of waist-
band, and to provide a supporting device which
will enable a number of skirts carried by such
hangers to be hung in a closet in a small
space. :

BED.—C. A. NEEDHAM, New York, N. Y. The
mattress in this case is constructed in a num-
ber of independent sections, which are capable
of being independently placed in and dis-
placed from the bed, such adjustment being
effected by moving the section vertically be-
tween the side rails of the bed, thus enabling
any part of the mattress to be removed by
dropping it down from under a patient or to
be placed in the bed by a reversal of such move-
ment.

Machines and Mechanical Devices.

lin, Germany. In this case the inventian re-
lates to plants for. handling coke, and par-
ticularly for conveying coke to the crushing
mechanism, and has for its object to furnish
means for enabling uncrushed coke to be stored
during the night without the loss of energy
and in the quality of the coke which is experi-
enced with the ordinary procedure. Consider-
able economy is effected, as a double handling
of the coke is avoided.

ASSAYER’S ORE-CRUSHER.—A. C. CaL-
KINS, Los Angeles, Cal. In the present patent
the improvement is in the nature of an ore-
crusher designed mainly for the use of as-
sayers; and its object is to provide an ore-
crusher in which free access may be had to the
crushing-chamher to perfectly clean the same,
80 that the traces of a previous charge may
not remain and falsify the assay of subse-
qu_ent crushings of other samples of ore.

Pertaining to Vehicles.

NOSE-PIECE FOR SLED-RUNNERS.—A. J.
PETERTYL, Traverse City, Mich. The object in
view of this invention is to provide a metal
nose-plece for the front ends of sleigh runners
which will afford a continuation of the curva-
ture given to the runners, greatly strengthen
wooden runners at the points whereon the nose-
pieces are secured by clamping the runners,
afford an abutment for the forward ends of
the metal soles on the runners, give a shapely
design to the upturned front ends of the run-
-ners, and confer increased durability thereto.

VEHICLE DRIVING-GEAR.—M. W. TALEN,
C. F. PuarsoN, E. B. CHRISTOPHER, G. E.

JounsoN, and L. A. LINDBERG, Chicago, Ill.
This invention is intended particularly for use
on automobiles, and relates to certain novel
features residing in a speed-change transmis-
sion-gear of the sun-and-planet type and in a
novel construction by which this gear is com-
bined with a differential gearing in such a
manner as to form a concrete gearing serving
the two functions referred to.

SHIFTING-RAIL FOR VEHICLES.—W. B.
FLETCHER, Cameron, W. Va. Mr. Fletcher’s
invention has reference to detachable rails
for vehicles; and it consists in a certain con-
struction and arrangemeént of parts whereby
the top or canopy of a vehicle may be easily
and quickly removed to form an open vehicle
and when replaced the parts will be firmly se-
cured from rattling.

Railways and Thelr Accessories.

TELPHERAGE SYSTEM.—H. BENTz, New
York, N. Y. This system admits of a great
variety of uses. It can be employed in the
transmission of mails, telegrams, and parcels,
and can be used in stores, factories, and all
other places where it is desired to transport
comparatively small objects from point to
point over predetermined routes. It can be
used upon underground routes of every kind
and in connection with pneumatic tubes. The
number and variety of uses to which the
system may be applied is practically without
limit. .

DYNAMO-GEARING FOR RAILWAY-VE-
HICLES.—H. WESTON, Perth, Canada. The
present invention relates to a dynamo-gearing
for railway-vehicles—that is, to means for
mounting a dynamo upon a railway-vehicle so
as to cause the dynamo to be driven by the
revolution of one of the axles of the vehicles.
The improvement is particularly useful for
driving the dynamos used for  lighting and
heating passenger cars of all kinds.

CAR-COUPLING.—.J C. YEISER, Austin,
Texas. This car-coupling invented by Mr.
Yeiser is of the Janney type, and the object of
the inventor is to provide novel details of con-
straction for a coupling of the class specified
which improve the operation and adapt the
couplings in pairs when applied to cars for a
reliable coupled connection automatically when
one or both cars having the tmproved couplings
approach on a rallroad-track that is either
straight or curved.

Miscellaneous.

HYDROCARBON VAPOR GENERATOR.—
J. F. SHELTON, Fort Worth, Texas. Mr. Shel-
ton is the inventor of an improved apparatus
for causing hydrocarbon fluid to vaporize read-
ily. The fluid is fed into pockets which are
heated by what is termed the *“subflame.”
The hydrocarbon fluid is vaporized by the heat
and is properly aerated while passing to the
main burner. The *‘subflame” is fed from a
portion of the fluid vaporized by a local vapor-
izer.

DENTAL TOOL.—G. B. HoucH, Somerset,
Pa. In this patent the invention reiates to a
tool intended to hold the “broach” ordinarily
used in dentistry for removing the nerve from
a tooth. The imvention comprises a peculiarly-
constructed clamp or chuck to v’hich broaches
of numerous kinds are apolicable and DY
means of which the broachcs may be held
in any desired position with respect to the
handle.

BOW.—J. J. Apams, Charlotte, N. C. This
improvement refers to that form of bow in
which the arrow is a captive arrow; that is
to say, the arrow is connecied to a cord
wound upon a spool or reel, by which the
flight of the arrow is restrained or controlled
and drawn back by means of the cord or the

i arrow and cord utilized for subsequently carry-
COKE-CONVEYER.—E. G. B. K&RTING, Ber-.

ing a heavier line or rope to or across an
elevated or inaccessible point. It is also de-
signed to be used for purposes of  sport.
SKETCHING-CAMERA.—W. L. BEEBE and
T. A. MCFARLAND, Chicago, Ill. The inven-
tion relates to improvements in sketching-
cameras, or a “mirrorscope,” and one principal
object is to provide a simple portable apparatus
especially adapted for fleldwork by artists,
amateurs, and others in making sketches from

nature or objects in general, the use of the in-;

strument facilitating the selection of the view,
composition of the scene, and also serving as a
color guide. .

THROAT-BRACE FOR HORSE-COLLARS.
—J. H. MILLER, Duluth, Minn. The object
claimed by this inventor is the provision
of a novel brace attachment for horse-collars
which will strengthen the throat-section of the
collar, preventing rupture of the same when
the collar is opened at the top for application
upon the neck of a horse snd also preventing
draft strain imposed on the lower portion of
the collar from drawing it against the wind-
pipe of the horse, so as to obstruct breath-
ing.

PRINTER’S QUOIN.—W. 8. DECKER, Dallas,
Texas. In this case the invention has reference
to printers’ lock-ups; and its object is to
provide an improved quoin arranged to insure
positive and automatic locking of the wedges
and to permit convenient unlocking of the
wedges and moving the locking device into an
inactive position and retaining it therein.

ART OF PURIFYING ALCOHOLIC LIQ-
UORS.—L. 8. HiGHTON, 8an Francisco, Cal.
By this process poisoneus and disagreeably-

flavored compounds known as ‘“fusel-oils’’ are
removed in whole or in part from raw or im-
mature spiritous liquors, either to produce a
practically flavorless and in cases to some
extent a neutral spirit for laboratory and
pharmaceutical uses or to render such liquors
more palatable and wholesome as beverages, to
shorten their time of maturation, and to en-
hance their commercial value.

DESIGN FOR A FINGER-RING.—G. H.

HorTH, Hudson Heights, N. J. The particular :

feature of this design comprises a number o

bands forming the body of a ring, the ends:

of which, terminating in a cluster around a
brilliant, serve as claws for setting the stone.
The design is graceful and ornamental.

Note.—Copies of any of these patents will be
furnished by Munn & Co. for ten centa each.
Please state the name of the paterntee, title of
the invention. and date of this paper.
- . ___J

MARCONI WIRELESS.
Great Fortunes to be Founded in the New
System,
When Alexander Graham Bell patented
and perfected his telephone, the skeptics
were loud in their derision of the “toy.”

Nevertheless, Bell found believers, and;

those believers were rewarded for their
faith by immense fortunes. Gardner G.

Hubbard, the father-in-law and faithtu1|
friend of Bell, was the man who risked .
the most and gained the greatest rewards :
in backing Bell and the telephone until:
it reached the stage where the public no:
longer derided the instrument as a play-.
thing, but clamored for it as a necessity. ;

In the Marconi wireless telegraph there
is a parallel of history. Just now in
the formative and constructive period,
there are doubters and skeptics, but there
are some faithful friends, and it is these
friends and faithful ones who are going
to reap the fortunes that are bound to
follaw the general adoption of the wire-
less system. The great advantage of this
system over that using wires. and cables

is its extremely low initial cost, which:

relieves the company operating it of a
large burden of interest, taxes and de-
preciation, thus increasing its earning
capacity many fold.

Those who are investing in the stock
of the Marconi Wireless Telegraph Co.
of America to-day are the ones who are
certain to win great fortunes by the fu-
ture increase in value of those stocks,

as well as through the dividends earned -
Bell Telephone :

and paid in the interim.
stock increased in value from $1.00 per

share to be worth over $1,000 per share, ;

and so Marconi stocks will very likely
increase from $4.00, the present price,
to over $1,000 within a few years. Thus
$80 invested now may become $20,000
within a decade. It is by wise invest-
ments such as these that the great for-
tunes of the big millionaires have been
made. The Vanderbilts in rallroads, the
Goulds in telegraphs and railroads, trié
Mackays in cables, the Rockefellers in
Standard Oil, the Hubbards in telephones.
The man who has a few hundred dollars
laid away to invest and who has the in-
telligence to grasp a fleeting opportunity

will be the one to seize the Marconi of-:

fering and make his fortune.

‘“The Weekly Marconigram” is the
name of a periodical devoted to the new
wireless system, and its publishers, Mun-
roe & Munroe, Dept. 10, Broad Exchange
Bldg., New York, announce that it will
be sent free to all who apply for it.

This firm is known as an aggreasive,
enterprising combination of brilliant
young financiers who have a successful
career behind them as a guarantee of
their future. They have agreed to keep
the Marconi Company supplied with
working capital until the system is thor-
oughly established and in full commer-
cial operation. They have issued a hand-
some booklet, “Marconi Wireless,” giving
full particulars concerning Marconi and
his sysiem, with 32 illustrations in half-
tone, which they send free to persons
likely to become interested as stockhold-
ers in the company.

Mr. George H. Munroe, New York, man-
ager of the firm, says: “We are solicit-
ing the investment of small amounts in
Marconi securities for the reason that
we believe that the American people will
welcome the establishment of this com-
peting system, and because we know that
great profits will accrue to the investor
from the development of this marvelous
invention to a commercial stage. The
company has, already, over a quarter of
a million dollars invested in stations and
apparatus in the United States, but it
will require at least as much more be-
fore the business can be established upon
a highly profitable basis. Once that is
done, the value of Marconi securities
must necessarily advance very rapidly,
and those who buy now will, in the course
of a few years, find themselves in pos-
session of securities equally as profitable
as Telephone, Western Union and Com-
mercial Cable have heretofore been. 1f
anybody wants to know more about the
opportunities this system offers, let him
write to us, at Broad Exchange Bldg., and
we will be glad to give them.”
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Business and Persoual Wants.

READ THIS COLUMN CAREFULLY.—You
will find inquiries for certain clagses of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you thenameand addresp of the party desir-
ing theinformation. In everycase it is neces~
sary to give the number of the Inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry Ne. 453'2.—For manufacturers of modc!}
| steam engines.

AUTO08.—Duryea Power Co., Reading, Pa.

Ingquiry No. 4333.—Wanted, a large, powerfui
windmill up to 25 horse power.

Morgan Emery wheels. Box 517, Stroudeburg, Pa.

Inquiry No. 4534 .—For manufacturers of the En-
gineers’ Perfection Uilers.

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

Tnquiry Ne. 4535.—For manufactarers of a gas
kiln suitable to fire bisque, glass, etc.

Forbridgeerectingengines. J.8. Mundy, Newark, N.J.

Inquiry Neo, 4338.—¥For manufacturera of spong-
ing machlgea. for s, %uk.‘m.g cloth. pong

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

Inquiry Neo. 4537.—For manufacturers of stand
pipes as used in small water syscems.

. Mechanics’Toolsand materisls. Net price catalogue.
| Geo. 8. Comstock, Mechaniasburg, Pa.

: lngulry No. 4538.—For machbines for turning
wood haudles for bucket pails, etc.

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

Inguiry No, 4538,—For machivery to manufac-
ture cuustic ssda out of suiphate and carbouate ot seda.

Let me sell your patent. I have buyers waiting,
Charles A. Scott, Granite Building, Rochester, N. Y.

Inguiry No. 4340.—For manufactusers of coal
and peat briquetting machinery.

For Machine Tools of every description and for Ex-
perimental Work call upon Garvin’s, 149 Varick, cor.
8pring Streets, N. Y.

Toquiry Neo. 4541.—For dealers in imported anad
Indian arta, etc.

The largest manufacturer in the worid of merry-go-
rounds, shooting Kalleries and hand organs. ¥For prices
and terms writetoC. W. Parker, Abilene, Ean.

Inquiry No. 4342.—For manufacturers
crusher and smelter for a lead mine.

The celebrated * Hornsby-Akroyd” Patent Safety Ol
Engine 18 built by the De La Vergne Refrigerating Ma.
chine Company. Foot of East 138th 8treet, New York.

]'"11'““ No. 4543.—For manufacturers of the
Marsh steam air compressors for automobiles,

Contract manufacturers of hardware specialties, ma-
chinery, stampings, dies, tools, etc. Excellent market-
ing ions. Ed ds-M 1 Mfg. Co., Chicago.

Inquiry Neo. 4544.—For manufacturers of me-
- chanical drawing instruments.

Manufacturers of patent articles, dies, metal stamp=
ing, screw machine work, hardware specialties, machin-
_ery and tools. Quadriga Manufaeturing Compsany, 18
South Canal Street, Chicago.

Inqairy Neo. 4543.—For manufacturers of articles
! on royalty.

FOR SALE.—Rights on* Janeric,” Liquld Door Check,
! Nordqvist’s U. 8. Pat. Oot. 8 1901, C. ¥. Rennekamp,
: Sweden, proprietor. Unequaled invention; automatic,
adjustable, invisible. Particulars of C. W. Schmidt,
674 E. 164th Street, N. Y. Soule representative for U. 8.
! Inquiry Ne. 4346.—For manufacturers of B8iX-
inch draw-knives.

ACME SpPURS.—Having no way of getting on the
market, will sell patent rights; stuck made up and
materia)l, machinee for maging (no power required)

complete, representing an actual expenditure of $800
for $500 cash. Address Inventor, Lock Box 248, Ossin-
ing, New York.

Inquiry Ne. 4347.—For a market for chromium
ores.

of a8

! g3 Send for new and complete catalogue of Scientific
and other Booksfor sale by Munn & Co., 31 Broadway,
. New York. Freeon application.

! Inquiry No. 4548.—For manufacturers of gaso-
' line traction enRrines of s mall power.

! Inquiry No. 4549.—For a burner for burning
- crude oil for stoves.

i Inquiry No. 4350.—For °lue manufacturers.

Inquiry Ne. 433 1.—For manufacturers of tin
novelties.

Inquiry No. 4352.—For manufacturers of Baxter
| boiler and eugine, alz0 @ppanatus for cald storage room.

| 1nguiry Ne. 4353.—For mannfacturers of tapioca
! machinery.

Inguiry Ne. 45354.—For manufacturers or whole-
sale dealers in flower Pots.

Inquiry Ne. 458 5.—For manufacturers of shread-
ing machines for heavy work.

Inqairy No. 4354fi.—For parties makingsaft steel
castings.

Inquiry No. 45357.—For manufacturers of & ma-
chine for cross-cutting timber.

Tnquiry No. 45 58.—For razorconcavingandgrind-
ins stones.

Ingiury No. 4559.—For;
paseane T :ni oves by ontras Lmnnu'factuma who make

Inquiry Neo. 4380.—For machinery for preparing
and cutting the bk;ck mica for market. P

Inquiry Ne. 4561.—For manufacturers of pocket
cutlery, razors, scissors, etc.

Inquiry No. 4562.—For blades with edge ground
like hack saw biades, but withouc teeth.

Inquiry No. 4563.—For manufacturers of panto.
Kraphs.
et

NEW BOOKS, ETC.
THE HARDENING AND TEMPERING OF STEEL.

By F. Reister, London: Scott,
Greenwood & Co. New York: D.
Van Nostrand Company. 1903.
16mo. Pp. 118. Price $2.50.

A work on this subject is always welcome,
and the formulas and other information avail-
able by means of this book will prove very
valuable to steel workers and tool makers.

MAN AT THIS EARTH to the Man possible
of an essential being of the universe.
By Leonidas Spratt. Jacksonville,
Fla: H. W. B. Drew Company.
1903. 8vo. Pp, 412,




Scientific American

‘SEFTEMBER §, 1903

and Querws

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 elther hy
letter or in this department, each must take

turn.

his .
Buyers wishing to purchase any article not adver-

tised in our columns will be furnished with

addressea of houses manufacturing or carrying

Bpoold ertten 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. ce 10 cents each.

Books referred to promptly supplied on receipt ot

price.
llneull sent for examlnltlon should be distinctly
- marked or labeled.

(9164) H. B. W. says: Mr. J. has two
horizontal tubular boilers 48 inches by 12 feet,
+ 90 pounds steam pressure on boilers running
two ‘engines of 50 horse power each. The
past year he used 450 tons bituminous coal to

" operate the two boilers. What would he save
in coal should he install one boiler 66 inches
by 18 feet doing the same work'as the other
two boflers now in use? A. It would require
just as much coal to develop 100 horse power
from one bofler as it would from two 50 horse
power boilers if all other conditions were the
same. In instailing a new plant it would be
probahle, that some improvements could be
made over an old plant, but no direct gain
would come from. having one boiler .instead of
two to do the work. 450 tons of bituminous
coal per year does not impress us as ‘being a
large amount of coal to develop 100 horse
power for ten hours 4 day and -300 days in-a
year.

(9165) . W. F. D. says; . Will you please
tell me where I can get, lnformatlon concern-
ing the management of small steam launches—
1. mean the government regulations and rules?
A. If yoa will address the Secretary of the
Treasury, Washington, D. C, he will mall you
the United States government regulations and
rules regarding the use of steam launches and
the conditions under which licenses are neces-
sary and can be obtained.

,(9166) C. W. S. says: Please give me
the - serial numbers of SUPPLEMENTS on tools
for finding center of the ends of shafting, etc.
Also number ‘of SUPPLEMENT on the combfna-
tlon square. A. We would say that the com-
monest and best tool for this purpose is what
is known #s a ‘centering square,”’ which con-
slstn of a square with a long blade bisecting the
QOqegree angle of the square. This square. is
used on the end of a shaft much as a T-square
is used on a drawing board, and by- means of
it a diameter of the end of the shaft -can al-
ways be accurately drawn. By turning. the
square on the shaft, another diameter, approxi-
mately at right angles to the first, can be
drawn. The intersection of these two diam-
eters is8 the true center. There are also a
number of machines on the market which drill!
and counterbore the ends of shafts accurntely
at their.center. See SuPPLEMENT No. 311,
mailed for 10 cents.

(9167) F. H. asks: Please let me know
bow much more power is required to turn a
car, trolley, for instance, at an angle of 90
degrees, such as turning a corner, than it does
when going straight ahead. A. The power needed
to mové a car around a curve depends upon the
speed, weight, velocity, and length of wheel
base of the car, and the radius of curvature of
the track. There is, then, no general answer
to the question. Some engineers’ reference
books give figures for particular cases.

(9168) A. V. B. says:- Theoreticnlly
what are the most favorable conditions fbr;
obtaining the greatest efficlency in operating
the compound steam engine? I am of the
opibion that there are limitations as to lepgth
of stroke, point of cut-off, piston speed, and'
the proportionate size of the high and low
pressure cylinders as applied to the {ocemotive
for best possible results.- This will of course
cover the speed of train, tonnage, etc. To make
myself as plain as I can I will state that I am
aware that the compound locomotive is in its
experimental stage, and I am working on what
I think will be an improvement. Locomotives

aTe, as you are aware, designed for hlgh-speed-_
trains and for the purpose of hauling trains -
where load is the first consideration, speed the

secohdary. You may contine your answer to
the locomotive and where you cannot give
proven facts please give your opinion. 1.
Theoretically, what are the most favorable con.
ditions for obtalning the greatest efficlency In
operating fhe compound steam engine? A
You ask what are the most favorable condltlonq'
theoretically for obtaining the greatest eficlency
in operating compound steam engines.

ice vary so greatly in high-speed passenger
service, with light and heavy trains, in fast
freight service, and in freight service where
maximum {oad is the principal consideration,
on ‘roads with llght grades and curvntures, and

. under heavy load.

In re-:
ply we can only say that the conditions of serv-|

OL roads where the Erades are heavy and the
curves sharp, that there 18 no ome set of

conditions which .will best meet all of the
various requirements of this varying servicé.
What is best in one place would not be best
in another; also what is best for small loco-
motives would not be best for locomotives of
large power. We think from this you will see
that it is impossible to satisfactorily answer
the question as you ask it, 2. For given stroke
the proportionate diameter of cylinders? Is
there any rule for proportioning stroke and
diameter of cylinders for given piston speed?
(Your opinion and reasons for best practice
along these lines.) A. You ask If there is
any rule for proportioning stroke and diameter
of cylinders for a given piston speed. In reply
to this we would say that there is no definite
rule, and that the best practice varies quite
largely. The practical considerations of the
design of the engine largely govern this. With
locomotives a 24-Inch stroke has come to be
regarded as almost a standard, regardless of
the diameter of the cylinders, in both simple
and compound engines, while the diameter of
the cylinder i{s varied according to the power
required. " 3. What do you consider the best
type of compound engine now operating on the
different railroads? (Opinion and reasons.)
A. In reply to your question regarding the best
type of compound engine, we would say that
many types have been suggested, but there are
three which have stood the test of service:
(No. 1.) The two-cylinder compounds, with
the high-pressure cylinder on one side of the
locomotive and the low-pressure cylinder on the
other side. (No. 2.) The tandem compounds,
with the high-pressure cylinder either directly
in front of, or behind, the low-pressure cylinder,
with both pistons acting on the same piston
rod. (No. 3.) The four-cylinder compound, with
a high-pressure cylinder either directly above
or directly below the low-pressure cylinder on
each side of the locomotive, with two piston
rods on each side, both acting on a common
cross-head. It is impossible for us to say
which of these types is the best. Each one has
advantages over the others. A greater num-
ber of No. 3 type have probably been buiht than
of either of the other two types. The first is
the simplest and the cheapest, but has the dis-
advantage of being the one in which it is most
difficult to equalize the work on the two sides
of the locomotive. No. 2 simplifies the cross-
head construction, and insures that the pressure
on it will always be central. It takes up less
room vertically, but the cylinder casting pro-
Jjects forward on the locomotive considerably
further than on the other types, and on some
designs of locomotive this would interfere with
the forward truck. The piston yaives and
steam passages In No. 2 are not quite 80 sim-
ple as they are in No. 3. No. 3 has two pis-
tons, acting on a common cross-head, and with
it it is impossible to so perfectly equalize the
work done in the two cylinders as to have the
pressure on the ‘cross-head always central.
On the other hand, the valve mechanism is sim-
vle and the cylinder arrangement is compact.
You do not, directly ask for the area between
the high-pressure piston and the low-pressure
piston, but it may interest you to know in a
general way what ratios have been found most
satisfactory. With type No. 1 it is desirable
to have the cylinders more nearly equal in
size than ip the other types, as they are lo-
cated on opposite sides of the engine. A com-
mon ratio here between tne area of the two
pistons is 2.25. With type No. 2 common
{ ratio is aboyt 3.50, while with No. 3 the com-
monest ratie s about 2.75. 4. Which do you
consider the best type of compound engine now
operating? A. The experience with compound
locomotives has been too short for engineers
to decide definitely which is the best type.
With stationary engines, the cross compound
Corliss engine is conceded to be .the most
economical. The difficulties that have to be

iovercome with the compound locomotive are:

First, the difficulty in starting on grade or
Second, the equalizing the
work on the two sides of the engine under all
conditions of load. Third, the balancing of the
reclprocatlng parts. Fourth, the difficulty of
simultaneously varying the cut-off in the two
i cylinders in such a ~way as to get the same
effect as is obtained by shortening the cut-off
in the simple cylinder. Fifth, the Increased
danger of break-downs due to the more compli-
cated mechanism and the difficulty of getting
englneers who can Intelligently cperate and
care for the compound engine. Wlith statlonary
engines, a gain of nearly 40 to 50 per cent
may be obtained by compounding. With loco-
motives the decreased fuel consumption is not
quite 80 great, 35 per cent being, perhaps, an
average figure.

(9169) M. H. says: I have a 40-gallon
air tank. The compressed air, when allowed
to escape from the tank, possesses a very musty,
disagreeable odor. I took the side valve off
and emptied a small quantity of rusty-looking
liquid. After rinsing it with a solution of
potassium permanganate (which remedied the
evil somewhat) the air in the tank still smells.
I had thought of passing steam through. Or
would chlorine do? I must have the air abso-
lutely odorless for my purpose. Can you help
me? A. In reply .to your question regarding
the musty and disagreeable odor from your
compressed air tank, we would offer you the
following suggestion: If the air which you
force into your tank is clean and perfectly dry,
and if the tank itseif is clean and dry, we do
not: think that you will have difficulty. First,
therefore, clean your tank thoroughly. We
would suggest using boiling water, and then
drying 1t thoroughly, heating it for some time,

if necessary, to a temperature "above - 212 dé
grees. Second, in order to insure that the com-.
pressed air which you force in will be“clean,’
cause it to bubble slowly through clean water,
and then pass it through a lomg tube of small
lumps of calcium chloride to extract from it all

the moisture which it may carry with it from"

the water which has been used to wash it.

(9170) G. P.K. says:
know is the full value of the increased use
of steam as laid down by Emory Edwards ln
the Axeom, in his work on steam engineering, -
and upon Which he and others attach grealt
importance. To use a little steam at a tlmg,
to use it quickly and to keep it hot is the
fundamental principle of high rotative speeds,

than which there is nothing more practicatly '

important in steam engineering. This in a
general sense I can understand but what I
want to get at i8 how much 18 gained or lost-
by rapid or slow use of steam. Suppose an-

englne i8 making a certain number of revolu-

tlons a minute. How much would be the:
actual or approximate gain on the basis of
the quoted statement—to use that steam twice
as fast, everything else being equal?
have anything that will enlighten me on thlg-
subject I would like to get it but would rather
some competent person would give as near as-
possible something more definitely expressed—~
in figures if possible. This fully dealt with
in any work you may supply or in any nrtlcl¢
you may scientifically treat of I am wllllng

and glad to invest in, as it is a matter I am Car,

very much interested in, as there are five en}
glnes in this establishment at work at present

and I am working on a new plan embodying | Car fender, H. Thiele
The number of éngines at Car

work in this region dre 'leglon and hlthougl& gar
| &r

that principle.

the waste 18 used as fuel there is seldom ang’
surplus of strain and the ‘fen “whHd haye”
charge of the englnes—well T wlll Y ootnt
ing only that somehow we get along A we

would say that we regret there I8’ no’ ponmvg' Calrs upon 'nclineﬂ'

information which we can glve ‘you “on 1:1'50
subject. If it were not for: losses of cyllnder
condensation, it would make no difference -in -
the economy of an engine Whether it should”
run at high or low speed. One of the prlnclt
pal losses in the steam engine, however, i8°

due to the cylinder condensation, and this loss.

may be slightly reduced by increasing the-
speed of the engine. The amount of this re-
duction will -depend entirely upon the deslgq
of the engine and the steam pressure that it.
is working under. There are no experimental
data which will enable us to give you any ex.
act figures. In gome slow-speed engines the.
foss due to Cyﬂndﬂ‘ condensation amounts to:
only a few per cent, and in them an increase|
of the speed would help the economy very
little. On the other hand, on some high speed
engines there is a loss due to cylinder con.
densation of at least 15 or 20 per cent,
which could, perhaps, be slightly reduced
by still further increasing the speed of the
engine, but in all probability such gain in econ-
omy would be small. There are probably very
few cases in which increasing the speed of an
engine would decrease the steam consumption
by more than about 10 per cent. We regret;
that there are no exact experimental data on:
this subject which we can give.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
August 125, 1903,
AND EACH BEARING THAT DATE.

See note at end of lisy about copies of these patents.|

Abrading machine, L. Peterson
Acld absorber for the manufacture of sul-

urie, J. R, F. Herreshoff............
Acld ohtalning pu re pyroligneous,
ck

737,270

Glo
Aclda
737.067

737,359
737,002

Advertlslng devlce, electrlc, Currah &

Willson ...........
Air brake
H.

operating devlce, nntoinntlc,
Freeman..... ..

c. C. Eggers
h

Amueement apparatus,
Amusemeot device, W.
Anchor, earth, G. .
Antifreezing closet,
Artesian or ofl drilling machlne,

737,180

. 137441

What I want to ; Bo

|Cans or other vessels,

737,375 .
736,995

|Bal€ blanks, rivets, rods, etc., apparatus _°
737,126

for heating Mulford & Cal dwell......
Bolt clipper, G. Binder.........c.ceceees 737,198

Bolts to slabs, means for securing, E. J.
¢t Blakesley ..ccecceee. ceeseressnenseness. 137,323
Book, carbon copy letter. G. Spence...... 737,035

Book, index memorandum, C. H. Heeley et
1 Seeeseescsecescescesesanse
Books, leaf for loose leaf, .
Bookbinder, W. Feldmann .........
- Book fastening device, T. S. Laugbli
, Boot or shoe, J. E. JacksoD...:cc0..
Boot or shoe form. or last, J. E. Bete
ttle cap, A. J. MATtin, e eeeeceecensnsan

Bottle cleaning machine, A. F. Cramer..... 737,355
Bottle filler, siphon, C. M. Earl.......... 736,94
Bottle, non-refillable, J. L. Prior... 737,137
Bottle, non-refillable, D. W, Turk.......... 737, 301

Bottle, non~reﬂllahle, Schumacher & Speel-

MAN .ieveeeeinnsnesnssssssssassssanns 137,498
Bottle registering attachment, M. S. Slmon 737:290
Bottle soaking machine, T. J. Barry, et al.. 737,195
Bottle stopper, 8. Rogers......«..e0.0. 737,025 °

Bottle washing lhachlne, Rosmann &

thold .........cciiveennnn . 737,150
i Box fastener, C. M. Johnson ..... 737,411
Boxing articles, apparatus fo &
Cahen ............. 737,502
Bracelet, S 0. Blgney 37,064
rake, G. B. Moffett. . 736,997
Brh'ke shee, rallway, B Wlllhlde ......... 737,185
Brewery construction, Neubert & Wieden- 7,453
Brldge coust:nctlon. W l" Wnlk ........ T3,037
Broom Blling machine, circular, W. Franz.. 737,381
Broom holder, C. N. Pollock.........c..... 37,472
| Brush, founmln C. Platner......... . 137,471
If you: Bucket, G. McElhan . 137,449
Buckle, cross line, . 137,448
Buckle, slide, R. E, Nenl cesess '737,451
Bushing for split pulleys, H. Blcalky.. 736,927
. Button, C. W. Garis.. 736,954
. Caple laying device submar y
Cablewny, T. 8. Miller....
Can body machine, W. H. Smyth
Can header, C. E. FOIry....c..rvevueen.

ejector ‘mechanism
for'oil, R. Spence... ........... ceeessaa
nnon plnlon remover, E. Hanson. . 7

8. E. Jackman . 737,110
Car, convertible, H. W. Covert... eeeses.. 736,941
Car couplings, emergency yoke for, A. P.

736,983

737,628

Laverty
131,076

737,018
. 737,522
737,403

fender and sweeper, a
Cathcart ..........
rain door, Pries &
ever, G._B. Sullivan...
.Gar, rallway, L. J. Harrls. .
-i’zfa_to ralls or tracks d?u(‘L “for 10cklmz.

G. G. NewcCOmD.....ceeeseeeceacane.s 737,454
Cars to tracks, device for locklng ore, G.

G. Newcomh ........civeeeceranancnnss 737,006
paratus tor controll-

Dg movement of, “}’ .......... 737,613
Oa,rbon, producing chla'lds of F‘. J. Ma-

: Chalsli% ......... B Mason: . 737,123

Triage top support. . H, Mason 736,990

Cnsh check, F. J. Walker.,.s... 737,049

Catamenial aack Mallalieu & Coke. 737,258
Cathode for electrlc detinning baths,

noes & DUDD «..oovvieerereanannnns . 737,423
Cement rece plcle mold ‘Johnson & Young 738,973
Centritugal machine, J. J. Berrigan........ 7
Centrifugal machine, J. .D. Kepnon........
Centrifugal separator, H, B. Kelper.736,977, 786,973

: Chairs, machine for maklng saddle seats
for, W. H. Hobby.....cv eviverernnan 37,235
Check reglster, stop payment J.'H Rand.. 737,478
Chimney ccwl], T. B. Samuel.............. 37,493
- Christmas tree candle holder, G Schroeder. 737,157
Churn, J. 8. Hud 737,241
Chum. rocking, L. Van O 737,047
lamp,  W. T. Harrison,. 37,404
Clamp, N. K. 731,627
Clasp, F. M. 736,935
hf F. King 737,418
Clavler; practice, A. C. 736,923
Clock, Angelus, G. W. Adams..... 736,91
Clock, preumatic, E. GIrode.eenereveennnns 136958
(,lock, self-winding electric, H. R.
Clock. winding mechanism, automatic, ‘W.
M. Fulton ........c... cteieecccccsanas 787.093

Cock, cylinder, J. M. Galey....

Coiler head,
Coin controlled device, W. H.
Collar, metallic horse, D. F. O’Inughll

Combing machine stop motion Owen. 737,268
Concrete block mold, Slcklesteel & Bnllnrd. 737,032
Concrete tank tramlng. metallic, Seaver &

MOOre ...iiieeecensenssannsansnncnsans 737,500
Condenser, steam, R. H. Hornbrook. cess.. 737,104
Condiment holder, pulverizing, C. B. Over-

DAUBH: "v.iieiaccsarcescrcancesarsaieees 137,267

Cookor, steamn, A. M. AmMO8...cc0avns

Cooking utensil, 8. Szentjanossy.....

Cop tube, E . Thorne....ceveeinnnnnaan. »
Corn husker and shredder, W. Gutenkunst. 136,961
Corn huskers and shredders, knife cylinder

for, E. Wisner ...... 137,643
Corrugator, T. F. Rowland . 737,277
Crank pin setting gage, Nupna 731,660
Crate, fruit or vegetable, C.. E. & J.

Mansfleld ......ceceieincieincacsanaass 737,269
Cream separator, J. A. Rector......,. 737,139
Creamer, centrifugal, H. B. Keliper,, 736,976
Crushing rolls, McArthur & Cagin... 737,130
Cultivator, J. M. Rettig..........o00e.uun 137,272
Lultlvatnr attach t, R. O. Faubion, et al. 737 378
Cup. See Grease cup. N
Currycomb attachment, W. Lewls.......... 736,984
Curtain fixture, W. Wishart.. 787,188
Curtain fixture, H. E. Keeler. 737,248
Cushion, J. H. Donaldsor... 737,089
Cuspidor, 8. 8.. Williamson. 737,642
Damper, automatic stove, T. 737,086
Dehorning implement, W. Forker..... 7,215
Dental mixing mortar, C.,P. Schultz. 137,287

| Despatch systems, receiving apparatus T

tubular, G. G. PowWell.eeasessevnsenes 737,271
Detinned scraps, apparatus for transferring,

Laernoés & Duun......cocveeiinninane 737,117
Detonator, repentlng, Caloun & Disbeo... 137,338
Diffusion battery, E. G. Wickersham...... 737,184
Direction in marchlnf or traveling, instru-

ment for ascertaining, J. von Bezard. . 736,925
Disk cutters, means for adjustably spaclng,

H. Armstrong.......coo0uvniieinnn 737,194

Display anparatus curta.ln, Bebb & Eaton.
Display stand, D. T
Distilling npparatus wood, C. M. P nn-r 737,461

MESBBDEr +v-veevnescroasancrsosonnne . 736,893 | Dough mixer, Gurrigzusr & Warner........ 736,956
Automatic elevator,. w. H Hultgren «+. 737,108 | Dreas form A Dfford........-.. . 737,175
Automobile controlling device, C. B. Grout 737 399 | Dress shield holdvr, T. Duvis, . . 737,364
Automobile hood, J. Pichl............... 7467 Drier, . OW.eeuessssosassnsanensss 131,202
Awning and window shade, comblned, w. Driving mechanism, variable speed uud re-

, MEBBACAT. «o.uaveeraa.sn vevesesessss 736,902 versing motion, Charron & Girardot.... 737,208
Baby jumper, T. M. Vaughan.... ++ 737,176 | Dust collector, L. C. Meyerott............ 737,438
Baking pan, 1. K. Zeininger..... 137,548 | Dye, reddlsh-brown azo, E. Munch. 737,445
Baling press, 1. R. Choat....... «..s 737,347 | Euves trough, J. B 1ston....... . T4TA3N8
Baling press, W C. Spurgeon........... . 737,618 | Electric brake, F. C. Newell....... . 737,265
Baling &ress, R Stopple..... eeese 787,621 | Electric circuft cloger, C. Hubert... . 737,107
Ball. Golf ball Electric heater, W. 8. Hadaway, Jr. 737,227
Band cutter, W. Weidman........ 737,639 | Electric machine, dynamo, H. M. Acl 737,192
Battery element, C. B. Schoenmehl.. 737,285} Electric motor, H. Lindenberger..... 731,263
Battery grids, macbine for making, T. Electrlc motor, A. K. Braun. 737,653

COBteI c.cecescncececvcccnsncvanne Electrlc motor and generator, Bol
Bearing, convolute pressure, R. C. Sayer.... KrauB8e ...ciiceveeersineronsannssuienes 736,928
Bed snrlng, N. Rubenstein.. Electrlc satety signal, automatic, WwW. W.

Bell ringer, I. W. Bmg%I [ Keener ........... eees eeeeesneeecess 136,976
Beveling  machine, T. F. tton 73 - Electric stop mechanism, 8. G. Colt.. 737,2]0
Beveling mnchlne, Goehrlng & ’I‘roche .. 137, i Electrolytic apparatus, L. P. Burrows 737,664
Bleycle, - Price....ccoviireinennnns 737,017 Electroplating small metallic articles, appa-

Blcycle trnmes. runner attachment ror, F. ratus for, J. F. Shelton..........ocon.. 737,162

F ............................ . 737,372 Electrotyper’s connecting hook, Cornellus
Billiard cue chalker, W. E ‘Guese 737,226 & Niemer .........cceveveennnaces «... 787,353
Binder, loose leaf, C. R. Nelson.. 737,005| Elevator. See Automatic elpvator o
Binder, loose leaf, J. R. Barrett. 737,317 | Elevator door operatlng mechanism, F. A.
Blnder. transfer, 'E.” A. Trussell 737,297 IDBIOW c.ou.iiireerenieaneonsancnnns 737,308
Bit, "W. C. Moorhead 736,998 | Elevator hatch covars, “adtomatic deviee for
Blina fastener, E. Favreau. 736,949 operating, 8. E. Austin......... ceeea 737,312
Blind operntlng device, windo Elevator safety device, W. G. Mlll«r .. 737.4411

Con eecesecenscacsnans . ...'737,476 | Embroidery silk, reinforcing tag for holding,

Bohbln hﬂlder S W Wardwell ..... esene.. 137,050 F. WeAVeT . ceiieranireanncnasnanans T4T, 181
Boller. See Steam bofler. : Fngine’ coollnz device. explosive, R. J.  Voss TaT, 04k
Boller, L. .Grenthe........ 737,095 | Engine indicator, O. Tuch......ccceveerunss 737,208
Boller, F. E. Stanley. 787,617\ Engine reversing gear mechanism, b AN L
Roller fine roller, J. Ulrich - CTRTAHEE] MOBKOD seeeenieiiecnn oo oo wieoes . 737,001 -
Bofler furnace, steam, E. J. Wood.......... 737,302 | Engine sparking igniter, gas, B. L. Toquet 787;532
Boiler tube.extractor, J. W. Matthews ... 136,981 Englne tender conllng devlce, F. J. Mch.l-

Bolster, " Scott........ ....737,168, 137,160 reenee. 137,134

Bolster, trussed, W. H, SCOtt..sesssessss 737,160
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Engine vnporlzer, exploalve, ‘C. F. Pearson 731.463
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Engine wheel or disk, steam, J. Stumpf... 737,042
Englﬁes, detlachable Tuel box for traction,

e G ClaY.eeesiiaanninanans csesseness 737,209
Evaporator, solar J. B. Blanchard .. 787,661
Expansion bolt, C DOrD..ceecccanas . 737,556
Extension bit, C. F. Seblom... . 737,501
Extension table, G. E. Russell. . 737,492
Eyeglasses, H. E. Bonschur..... . 731,327
Fare register, O. N. Moore.......... . 737,263
Feed and safety apparatus for steam bollers

automatic water, O. J. & D Coughlln.. 736,940
Feed water heater, C. F. Ruhy ............ 737,026
Feed water heater, E. T. Moore . 737,44
Feeder, boiler, A. L. Clark....c.cccceeeee 737,348
Feeding trough for stock, C. K. Shelhamer 737,604
Felt, making mineral wool C. C. Hall...., 737,099

Fencing purposes, wire stretcher for,
Stordeur scecceecciiiiiiiiirtccccccnns

Fender. See, Car fender.

Fibrous or filamentary material, C. N.

737,040

Holmes 737,236
Filter, F. 737,326
F'llter, 8. P. Haller 737,401

737 415
Filtering medium and maklng same, E. M.

R Knpight .........- “esessecsscascasccsses 137,116
Fire ‘escape, M. Ekman........ . 738, 947

Fire escape, Howe & Vaughan. . 737 106
Fire escape, A. W. Riches.... . 737 145
Fire escape, W. Benney.. . 737,197
Kire escape, M. C. Young.....coeuueeue . 737,647
Kire extinguisher, automatic, I. Kitsee.... 737, 1419

g materlal manufacture of flex-
Friswell
Flreproot ﬂoors, adjustable joist for support-
ing, . ’Brien
Fireproofing wood, A. M. Plerce
Fireman’s helmet, Eagle & Vogt.
Fishing net, T. C. Lindsey et al
Flax balls and preserving the seeds, ma-
chine for breaking, J. T. Smith.......
Flax or hemp straw, apparatus for spreading

Fire resist
ible,

737,557

737,510

and thinning, J. T. Smith.ceseecese... 737,611
Flour packer, C. W. Geiger... . 737,385
Flywheel, J. F. Radebaugh.. . 137,477
Fob bar, E. A. Bennett..... . . 737,062
Folding box, J. H. Garman. .. 736,995
Folding table, W. J. Noble.. . 737,456 |
Food compound, F. M. Libby... . 737,11
Foot attachment, J. Wright . 737,189
Forging machlne, J. R. Blakeslee.:........ 737,085

Formaldehyde generator, R. W. Johpsen... 737 413
Fruit® into boxes, device for pn’essing, An-

derson & Fleming.........i....d. 137,054
Fuel, composition, F. C. Rockwelln...... 737, 1023
Fumes formed in volatilization processes, ap

paratus for condensing, R. McKnIght.. 737,003
Furnace, T. Murphy......cccecaecaccncnnas 37,128
Furnace door, J. Horvath................. 737,106

Furnaces, gas seal for metallurgical, Stew-
art & Hu, hes......................... 737,620

Fuse, W. J. Lloyd...........
Fuse block, J. Sachs
Fuse, combination, O. Hartman
Fuse or cut-out, electric, L. W. Downes. . 737,389‘
Fuse or. cut-out, electric safety, L.
Downed ....
Fuse, safety, J. Sa 3
Galvanic battery, C.. B. Schoenmehl
Game apparatus, J. E. Clark

Game a{)paratus, J. Chaboty 737,207
Game, electric field, G. Majno . 737,267
Garment, E. W. Merrill...... » 737,260
Garment fastener, J. E. Pratt... 737,475
Garment fastener, J. H. Simpson 737,507

Garment hanger, C. F. Hurst....
Garment hanger, F. W.: Lelmberge
Garment hook forming machlne, A.

Campbell ............. .........737341
Garment retainer, adjustable, E L Merrill 737,435
Garment supporter, J. L. Moore 37,262
Gas burner and p{lot light, manually con-

trolled, A. W. Webb.icoeeasa.ee 737,306
Gas burner, self-igniter, F. O. N. Parizot. 7317, 1462

reeii.. 737,252

Gas %Euerntor acetylene, H 3. H. Haw-
UB eseeecsesesassasssssssssssssssacss 136,067
Gas generator, acetylene, C. M. Stroud.... 737,041
Gas generator, acetylene, R. H. Welles.... 737,183
Gas generator, acetylene, C. W. Beck..... 37,196
Gas generator, acetylene, J. Summerﬂeld ;g;r ggﬁ
Gas llg1 ts from a distance, apparatus for
ting or extinguishing, E. A. P.

’l‘h L S T T PP . 137,172
Gas pipes, automatic cut-off for, R. F. Ken-

ehan ...... 737,113
Cases, apparatus tor dlsposl..g o! !oul E R

EdSOD .c..ccievieccccrasscccsccccesass 736,946
Gate, E Stlckler... . 737,038
Gate R. A. Bruce......cecceueus . 737,331
Gear, chain driving, E. F. Morse...... ... 736,919
Gear for motors, speed, A. B. Holson. 737,237
Gear wheel, split, J. Carlson:............. 737,07
Gearing, change speed, L. P. Mooers. ..... 737,442
Glass heveling apparatus, Goehring & Troche 737,387
Glass beveling machine, Goehring & Troche,

737,389, 737,301
Glass, clamp for holding plate, M. E. Hun-

ter tiiiiiineresiesirstannanan 737,109
Glass, etching, B. Z. Meth 736,994
Glass grinding machine, Q. L. Goehrin, and

W. Troche .......... 37,390, 737,392 to 737,395
Glass, manufacture of sheety W. W. Pil-

kington ......ceicciiiiaiienen tesseeees 137,470
Glass press, Rogers & Sagee ............ 737,490
Glass rinsing device, F. G. Kammerer..... 737,247
Glazed structure, W. V. Hickerson....... 736,968
Glutinous substances from seaweed, extract-

ng, reftiDg.cveecancacscacaancans 737,421
Gold and other metals from ores, anparatus
> for extracting, E. L. Vander Nalllen.. 737,533

1f ball, W. . OTticensesacennsnnnnas 737,0:31
vernor, F. M. Rites.............737,275, 737,486
rading and ditching mechine, T. J. Gray. 737,224
rain binder cord holder, E. A. Johnstcn... 757,246
Grain drill, G. P. Oates and C. E. Patric.. 737,010
Grain drill, D. B. Saltsman........ 737,162, 737,153
Grain drill dischargable tube, W. Fetzer... 737,379
Graln drlll disk furrow opener, D. B. Salts-
....... teesessesesseses 137,151
Graln dllll dlstrlbutor, G. P, Oates........ 737 011
Grain drill fertilizer attachment, H. O

Ham .oievvinnnnnns cetesssensesesseess 136,962
Grate, W. WewerS..veeseaa
Grate bar, O. Schimansky .

Grease cup, compression, F. N. Gardner... 737,21
Greenhouse bench, P. M. Pierson..... sesee 137,469
+ Greenhouse gutter and roof support, Jobn-

ston & Foley ceseee 137,110
Grinding and pollshlng machlne, Godrrey &

Rivers ...... essesisesescanascces 137,220
Grinding apparatus H. W. N. Cole........ 736,939
Grinding curved work, machine for, Goeh-

ring & Troche.......cccuu. ceeeesasees 737,396
Hammer, Power, W. R. Jenkins. . 736,971
Hanger, L. Hill....... . 137,234
Harness, O. A. Swart...cciee0s . 737,295
Harrow, flexible. N. H. Bloom...... . 737,324
Harvester attachment, F. W. Seidl.. . 737,028 -
Harvesting machine, J. F. Appleby... . 736,921
Hat box, W. M. Manning....cccee . 736,987
Hay rack, J. J. Guidinger................ 37,097
Hay rakes. automatic trlp for horse, E.

A. Johpston ........ 737,245
Headache or insomnia, mechanism tor rellet

of, J. Porter......ocvveneenaniinns 737,473
Heenng machines, connecting attachment

for, J. M. Irving 737,243
Hinge, J. H. Y. 736 963
Hoisting and dumplng aparatus, Lamar. 737, '426
Hoisting bucket, two part, ‘A. 'E. Howes. . 737,408
Hoppers, gate operating mechanism tor,

Bowers Reese.. 737,200
Hopple, H. C. Williams..,. 737,186
Horse detacher, 8. Rlegel 727,148
Horse holder, J. Stanicek.... 737,036
Hose coupling, Crump & Met 731,367
Hydrocarbon burner, F. A. Reynolds. 737,020

Hydrocarbon injector, Tuck & Low.....
Ignition device, electrical, E. W. Brook
Insulated rail connection, W. E. Clark
Insulator, W. G. Rutledge.............
Internnl combustion engine, ‘Diesel & Guld-

737,027
736,944

Invalld’s table, G. E. Dewey......... 737,365
Iron. See Sad fron.

Jack o' lantern helmet, J. J. Du Ket.... 737,371
Key fastener, R. L. Lumry.. . . 736,985
Knuckle joint, F. M. Daly.. 87,360
Jedder, Linged, A. F. Oonner.. 137,080

_&L, or [or ruaning fmns,
H clmrn.a. batchem' mmhlmr)

Poot and.
Power

| ROR FINE, ACCURATE WORK
Send for Catalogue B.

SENECA FALLS MFG. CO.
695 Water Sireet,

Seneca Falls, N.Y., U. S. A,

MACHNE S

TOOLS
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Schieren’s _chkly Advice:

Doo’t ket & man persunde ¥ou against your
tetter judgment. 1o’ you ow that
when auan offers ¥ou * The Reat Heltipg!
for lems then the pr!ce of ﬂ'ood leathar
therp's somethlog * pemliar® about 1t
Better be sute, and

BUY SCHIEREN BELTINS.

The_results will JBotlfy your decision.
Send for Belting ok and Leatherine
Literature.

CHAS. A. SCHIEREN & CO.

New Yomx: 52 I"arry St. Prmlvxo 2432 Third Av,
Cuicago: 92 Franklin St. Pay,ansLrnis ; 998 N, Third St.
Boston : 192 Lincoln S¢, hmvxn' 1519 Sixteenth St.

Hamzose: Pickhuben 4,

FOH TOWN OR COI.INTR‘I’ USE
Thers fa no mors aerviowble or adwple
vagloe than tv: WEBER JINIORE .
a i¥ H. I* eogloe soitble for geindlng gp“d ats m_
, pumping waler, abelling vurm,

prese,
Mhrep
el

wlkh watar anil gumling hnh anr
ipee.  Olere, s, all resdy for

Eudum vy bulanes whesla

Croe operating walve. 650 Ibe.

Weber Gan & Ganollne

FEnglne Cu
anllld-:%(:‘:su

New Type
2-Cycle Motor

PATENTED.

Bange ot Speed. 200 to 2,000 Revo-
+ H. P., Auto or Marine, 100 1bs.
& H. P., Auto. or Marine, 1756 lbs

Manufactarers in search of the
best should address

CUSHMAN MOTOR CO.,
Lincoln, Nebr.aska.

INDUCTION
COl LS for experi-

meats in X rays and
other electrical work.
EFr Cotalogue Free. .
E. 8. RITCHIE & SONS. Bnamu.m:. Mans

THECI.I'PERCUP

Ita trlan lar shape prevents
onta‘ngllng gives three times
the capac ty of-

any other €Hp for
Bestd: C’hcawt. All S’wuona:

CLIPPER MFG. CO.,
401 West 124th St.,
BRASS OR STEEL. New York, U, 8. A.
For Jree aam/p!a and mfoﬂmzz(on write to us.

WE LL DRILLING

Machines
Over 70sizesand styles, for drilling either deep or
shallow wells inany Kind of soil or rock. Mounted
on wheels or on silis. With engines or norse powers.
8trong, simple and durable. Any mechanic can
opera ‘e tbem easily. Send for catalog.
WILLIAMS BROS,, Ithaca, N. Y.

ARMSTRO Nﬂ S PIPE THREADING

—AND—
_CUTTING-OFF MACHINES !

Both Hand and Power.

e8 or the like, protective covering for,

0. A. Stempel ........................
Pinion, rawhide, C. 8. Grannis.
Pipe fastening device, vent, J. J. Meyer..
Pipe header, water, J. A. Carlson
Pipe ventilator, leader, G. M. Vroome
Plaiting machine, D. L. Chandler....
Plane bit, 8. Jones........c..00t .
Planter and fertilizer dlstributor, combined
H. Bedingfield..............
fertilizer distributor,

seed, J.
Planter and
B. RobbIn8. ....iivveeiecienncanann
Planter, checkrow corn, R.
Planter, potato, F. Kohser
Pliers, drepsmaker’s marking, L. Holt
Plow, J. B. th
Plow, garglen, 8.
Plow, safety, W.

JODeB.rrerennnnrns
. M. Brunnemer

I‘oltajelrlp; gpparatus, fire, D. W. Gundlach

Post driver,
Potato dig
Precious ¢
Printing

North & Hopking8............
yger, rotary, Waters & Elder..
etals, recovering, . M. Beam
blate finishing machine, F. C.

ethgb ............

Printing press tympan,
Printing surface, G. S Christle. .
Propeller, auxlllary screw, R. P,
Propeller, screw, E. Fox....
Propelling apparatus, vessel,
Propulsion, marine, H. H.
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Lamp, B. M, Dixon....... 787,214
Lamp, acet lene. E. Moreau 137,125
Lamp, caud T. C. Richards 737’,14
Lamp, electric arc, H. T. Harriso 736,966
Lamp, electric arc, M. li. Haker. 137,315
Lamp, electric arc, T. L. Carbone. 71,-3 737,343
Lamp, formaldehyde, R. P. Kuhn, relpsue 12 160
Lamp, Ilncandescent, L. Debnayrouze...... 73 6943
Lamp, incandescent electric, J. W. Forster 736,950
Lamp socket, incandescent, O. E. Kenney.. 737,
Lamp socket, lncandescent, Yost & Kenney 737,310
Lamps, automatlc li hter or extinguisher

for .gas, N. aw.................. 737,030
Lempe, mmeans tor startl

eroAat, B. Oxley.ccccececectccasssscas 737,4&)
Lard ete., device for handling and measur-

ing, J. F. NeedleS.....ccvcsesesnnsane 737,452
Leather, manufacture of artlﬂclal,

tler ........ . 736 957
Lens grindlng machlne, G."A." Bade B 737’313
Lift, D. ATIOW. .o cvviiennnnnnnns . 18,316
Li; htnlng protector, J. D. Ti B 37,173
quuld delivery apparatus, check controlled,

. Feldmefer........coveevuecnacnannas *737,091
Loading machine attachment, automatic, T.
M. Park......... eeeeecesseeaaaaans ... 737,200
Lock, T. H. Ref...ccceteretrncnssancnncnns 737,479
Locomotives, reel attachment for mine,
K. Rushton............. essstascsecanca 737,491
Loom, B. F. McGuiness........ . 737,
Loom, beadwork, E. J. Bush......c.0.. 737,073
Loom pieker stlck check, E. H. Gleaaon.. 737,219
Loom shed forming mechanlsm, C. F.
Roper eeveeeeea3T, 148, 737,149
Loom shuttle changlng mechanlsm, Al
Walker et al.....c.veiiirneennonnnaans 737,626
Loom sweep strap, C. P. Nichols. eeeess 737,266
Loom warp stop motion, J. H. Wu ‘Fer.... 737,644
Lung and voice developer, P. E. Nichol.. 737,008
Mail conveyor, E. Beghtel................ 134,320
Mantles, loop tor lncandescent, H. An-
haltzer ......eeceecveescccnncssscncans 737,649
Massage machlne, ‘Pranschmidt & ‘Stetert 737,465
Match machine, W. F. Hutchinson........ 736,970
Measuring device, A. M. Bates.......... 737,068
Mraaurln‘f lnstrument, electrical, W. J.
...................... .... 737,266

Measuring lnstrument electrical T W
....................... 737,303

Measurlng mechanlsm tor warpers, H. He-
................................. 737,406
Mechanical movement, E. G. Johanson.... 756,972
Mercerizing apparatus, J. R. Ecob........ ‘(4,14
Metallurgical furnace, Stewart & Hughes 737,619
Meter glass cleaning device, J. C. Michie.. 737,439
Miter box, knockdown, A. C. Birge........ 737,322
Motor, C. M. Kiler...... c.euuseeennesnn.. 937,115

Mowers, grass receptacle for lawn, C. F.

Hamlin _ ....ciiiiiiniirenennaennannans 737,100
Muffler, L. P. MOOers......c.covuuu-s . 737,443
Music leaf turner, E. C. Graefenhan eeeees 137,397
Musical instrument, F. Kindermann........ 736,979
Necktie fastener, C. W. & L. J. Gronde 737,09
Necktie fastening device, A. B. Merritt.... 737,436
Nut lock, D. J. Thorne.....cceeeesesceca.. 137,044
Nut, lock, J. H. Rivers......... .. 737,488
Nut wrench vehicle, P. F. Rlce... .. 737,140
Oil vapor or gas engine, W. Brown........ 7,
Ofls into a soluble oll convertlng solldlﬂed

A. Kronsteln...ooeeeveveneeesncanneaas 737,249
Ore concentrator, Bonner & Euchenhofer.. 737,326
Ore figger, B. J. MulleT.......e.eaueness 737,264
Ores, treating rebellious or refractory, A. -

BeAmM ....couvvieeieesnissacananans 737,059
Organ motor, self playing, C. Warren.... 737 180
Packlngé valve stem, C. F. McComas.... 737/ "447
Pan. e Baking pan.
Paper hanger’s size, A. H. Thleme........ 737,629
Paper roll bushing, M. L. Hirsch.. 737,407
Pen or pencil grip, C. W. T Davles 737,085
Pencils, eraser tlp for lead, W. H. Brownell 737 070
Plano action, C. A. Ah IEErOM. e veeeeeness 6,920
Piano players, pneumatic motor valve mech-

anism for automatic, T. Danquard.... 737,363
Plcture frame, J. A. MADOT.....cccevecnes 737 124
Pigment and making same, W. J. Arm-

) (31T ) Y 737,065
Pigments, making, W. J. Armbruster...... 737,066

737 112
737,319

) 137,489

Pulley, C. H. Bicalky.
BT, (,Slze:nltow;’h%b Pump, G. C. Richards.

tem’ oy, uﬁln l‘im Viges. | Pump, C. F. Scott.....

Pipe Catlers, &oc )tee Pump, air, H. Harris.........

unfverrally (wknowleduud Pump, alr, Lyford & Hartman.

THE BEET. I Henud for cutel Pump W. Webster..........

THE ARMSTRONG MFG. CO. Pump regulatlsg mechanlsm, W. C. Buck-

Bridgeport, Cont, | DM ...cueeeeeneencsnsaseseacoan e.eees 787,332

Pump rod coupllng, S M Abbott.. . 737,191

{ur Pumplng apparatus, F. C. Cain.. . 737,33

Specialty @ Puzz Dieringer & Du Rocher. . 137,36
Enock Puazle or toy, F. D. Brinton....ccecee.s.. 736,930
= acking an unging apparatus, counter

noc Racki d _bungi t; ?

Down pressure, H. Relnlnger................ 937,4
Boats of any Radiator, Sanborn & Fox.................. 737,494
description Radiator for internal combustlon motors,

P etc., heat, F. W. Darnstaedt.c.ceece.. 737,083

AMERICAN BOAT & MACHINE CO., Rail. joint, O. B. Starkey.....c.ee. ... 737,037

ROW, SAIL AND PLEASURE BOATS, Rail Jjoint, H. J. Bubenheim. ... 737,071
tation, - ST. LOUIS, MO, - Rail joint, F. B. Byers....... «es 787,074
ill?iaﬁ jtj)hllt,t F“y Iﬁacyﬁ.. . 733{,&%
ail joint, . P. Bowers......... f
A GOOD I NYESTM ENT Rallway brake, automatic, L. Selle ceeee.. 737,029
For 81,75 we will sand by express (not prepald), | Rallway frog foot guard, H. Hooker...... 737,103
comglgts N. D Outft with full indtrmao- | Rallway, inclined, 8. E. Jackman.......... 737,409
toos forlearnlag FPREEGRAFI | Raflway' rail jolnt, Veith & Renfer...... 737,177
N Afssc'lnat.f: gtu(:i‘. Rallway signal, automatic, E. Repaud. 737,482
that will enable !’D{ Rallway signal controlling system, G. Gibbs 737,094
to earn good whges, | Rallway signal, electrle, Ammann & Camp- 27063
conte forunl- [ el oo i it eieiea 737,0!
versal dating stamp, | Rallway switch, L. Trebert.............. 737,046
®hy mall, postpald. Rallway switch safety device, E. Renaud.. 737,481
Hend Tor our catniog. | Raflway tle, metallic, C. A. Skibbe........ 737,608
. mtahiished 1870, 1 Receptacle closure, Rivers.......... 37,147
rJ H. m:\ NELL & Co., Inu '21] I'ark Place Nuw Ym'kr Recliprocating piston engine, F. W. Brady 737,201
. LReﬂectlng panel, F. L. O. Wadsworth.... 737,178
“ ,, Refrigerator, C. L. Siebert.............. 737,608
2 Retinoscope, H. L. De Zeng.......coveeuss 37,087
E Riveting mechanism, Carney & Gorton.... 737,34
; ' Roasting furnace, Brice...co.vveanen 736,92
Root puller, A. ' E. Bunt......cc.e0nevuues 737,333
CHI ZCKS Ropes, apparatus for mechanically greas-
Ing, M. Graf et al......cccceneane .o 737.221
Allstyles and sizes. Rotary engine, J. F. Muncey.............. 737,127
Rotatably mounted wheel, W M. Scott.. 731, 289
Bend for Oalalogue. «Sad iron, W. W. Llnd eteetescccacadanann 737120
Safety pin, L. Greer.......ccocvvevneaenns 737,225
THE CUSHMAN CHUCK CoO., :Sallne s&)lu}t}lois. glectrolvtlc decomposition 736,982
0! . LArchar......covvieinnecennns
_IBQ Allyn st.. I'Iarﬂurd. Conn. .} Sash fastener, C. F. Stone. ... 737,039
T i Sash lock, J. H. Clements. .. 737,351
' Sash rod, T. .C. Richards.......... 737,142
T00|_ MAKERS Shgll | Sash, window, G. W. Richardson 737,144
5 GF STEEL CUITING 22 : Saw filing ‘machine, J. D. Smith.......... 737,033
: aw for resawing box lumber, horizon: .
RS CF  Saw 1 ing box lumber, horizontal
ZAN SAVE INDT band, Mereen.....coooiienieniannns 737,434
DF MANLIFAL d Saw nlde B. A. Brink. 737,330
Saw, hand, R. F. E. Okrass 737,468
OMEG A STEEL Scaffold, N. Williams..... 737,187
Scaﬂold adjustable, .J. E. Ebpgland 737,377
. Scale, computln . C. A. .Deyerle.. 7,21
L Scarf pins,. stnds, etc., safety devic for,
M. Crobn ........... Seeoseann “eeesees 137,358

orget all the

}maﬁ on'pay .
vr.When you
usea Rochester e
‘Radlator you do. | Jeton
4 heating
Rochester Radlator Coy ol
Rochester, N. Y.

76 Furnees 5t.,

Ramoved to 188 Milk !ll.ﬂ:ti..

{ Gallon in 4 Mmutes

grt the pnrea;.l drinking water 8nd

1 solll:d atems b and
ease TINS. very ouae-
hold sholﬁd have a :

BERKEFELD FILTER

which prevents the spre d of many
diseases generally orlglnatlng in impure
water. \
BEREEFELD FILTER C0.,
4 Oednr Street. New York,

STEEL ROLLS

for fiattening wire for all purposes
&~ Send for Catalogue.

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

BARKER MOTORS

1to 8 H. P., $80 to §220

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

Launchea, Valves, Speclaities.
C. L. Barker, Norwalk, Ct.

Volt Ammeters e
Pocket size, but lar%e emugn for accuracy \,{"‘u,f
d o " A

&and practical us

batteries, electric 1lantvtelephone and
other circuits, etc Also, Yultmeters an
Ammetecs for general measuremen 8.

£~ Sendtor Oircular.
L. M. PIGNOLET,
80 Cortlandt Street. New Yox‘k, N. Y.

PORTABLE HOISTS AND ORANES

are_essential in shops and factories

to-day. Made of the best materials

throughout is the

Franklin Portable Crane and Holst,

Liftsand carries S tone with ease, 20es

anywhere.oceupieabutllttlesgf&eand

can be operated by on

the expenditure of time and labor.
y of Crane base, wheels and arms

cast iron.

FRANKLIN PORTABLE HOIST CO., Frnnl(lln Pa., U.S.A.

MILLS FORALL MATERIALS.,

OUR BUSINESS (S TO MAKE
MACHINERY FOR GRINDING
GRAIN, CRUSHING ROCKS AND
PULVERIZING ALL HARD SUB-
STANCES . HANOLE ALL
KINOS OF MATLRIALS FROM (0OT-

TON-SEED THROOTS AND HERES.

MACHINE, COME TO

VS AND YOU WiLL

GET THE BEST

ANDI&'T&LL SAVE
: NEY
’ Mcf.ff‘o YU Wowy GuANE

WALDRON & CO.
1) MUNCY. Pa\

BAOI(-US

@GAS & QASOLINE ENQINE

Simple, Economlcal, Durable.
Sultable for all kinds of work,

BACKUS WATER MOTOR, cheapest power known
Write for circular and prices.

BACKUS WATER MOTOR CO., Newark, NJ.U.S.A,

50 Years’
‘Experience

Trade Marks,
. Designs,
Copyrights, Eto.
Anyone sending a eketch and dmrlgt!on msy
quickly ascertain our opinion free whether an
Invention is probably ?atenlabla Communiecg-
tions strictly confidentisl. Handbook on Patents
. ldest agency for eenurl.
Patents taken through MUNN &
Special Notice, without charge, in the

Scientific American

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

MUNN & CO. 261 roacwer, NewYork

patents.
0. receive

Branch OfBoe, 625 F St., Washington, D, &
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‘Scholars companijon, M. .E..Dinsmore...... 737,088
. Scraps, machine for compressing detinned,

M. Lemberg..........oofvevecuanseeess - 737,427 2% Y ’
Scraps, machine for compressing detinned ; 1

or other, Larnoes & Dunn...... 737,424, T37.425 o
Screw cutting device, E. W. Bullard...... TAT, 204 R X
Screw driver, W. 8. Ward................ 737,178 ! ¥ 3

Seeder, broadcast, C. J. Rinderknecht. THT,1H4
Sewing machine needle guide mechaulsm, |
J. L. Kieffer.....cooviiiiiiiiiinnnees 737,417 ;. .
Sewing machine ripping attachment, W. ot No Smartlng Faces-
J. Cunningham.............c..ieviennn T?T,?ﬁ& N
@gg{gz g:gg}:g ttgl!fe% a2 t{in mu:‘eléﬁ,;,}ig',i{ THT,368 Face ever smart when going into a cold wind after
L Lyons.. oo T tar122 shaving ? If so you are mot using Williams’ Shaving
'Sewing Anacé: ne, tviH;: needle "e“““’%';oé 737,015 v o] Soap, which always leaves the face soft and comfortable,
j Shipht late T Chapman...." ! 737" and prevents chapping and irritation
phuilding plate, J. Chupmnn 317,078 . & :
| Shoe jack, R. D. Tittle......... «o. 737,174 inth Shavil icks, Shaving Tablets and Shaving Cream throughout the world
'Shoe shining machine, J. C, C. Scheer. 737,496 o e o . oy Yo O R0
: Sign board, reversible, Peters & Lewls.... 737,136 B ‘
: Sign, electric, T. E. MUrray.......oceuuee 737,129 " -
'Signaliug, apparatus for selective electrie, | ; - -
i st J11 S. Stone, relsfsue. lective biostelc 12,149 FOR Th . . o
gnaling, apparatus for select ve eectrc 3 3> The
| Slengling, gpparatus for seleetive eleetrles 1ar.1m0 BUNSMITHS, TooL P I'he Highest Efficiency
Siphon _filler, J. K, TUrafski .....e.,. ... 737,300 KERS, EXPERI- R .
Skirt fastenin d tabie, C. H. G. B = 1 ¥ ig puaruntacd in overy one of the
The Name on a Watch | | st wetting. wistilfe” ¢ 6”@ " o0 | MENTAL & REPAIR g
means much or little, depending on gmeltlgg l{‘“‘?“% EG Rlltvtemu . ;gg,ﬁgz WORK, ETC. Brennan (Jascline Motors
. . nap hoo avitt.......... - : From®-in. to 13-in. swing. made on the latest approved
what the name.is. Our name on all ; . Snatch bluck E. S. Grammer . 737,222 Arﬂlﬁmed for Steamngr {)nt,t,em?‘ safe, sure ;m quick
: :Sound reproducers, stylus or needle for, V. Foot Power, Velocipede tart, economical fuel,
ACCURATE -TO '7':‘IE'SEWVO" s PtI . l‘!mel'ls]ont.i ..... J . E d ............. ;g?,gég or smndf_up g"&?dl"' ~ . R g:]dt, e(gtgtﬁt:l"t g&ra;)li 1tyédFull
pectacles, shooting, J. nde! . ,37 N ' . Send for Catalogue. i 0 8 &1I0W!
Spike puller, C. F. Tillberg............... 731,630 . d ik W.F.&INO. BARNES CO. . BRENNAN MF@G. CO.
a e Spiniliitl:g rframe%} a;;tonéatic thrlead board 737.084 R ; Established 1872, Svracusg,N. Y., U.S.A.
. er for, . Daudelin . . i . 1999 Ruby St., Roc I
deﬂ Spraying apparatus, F. Rippley.. 737,485 | --— 0y KFORD, 1L
Square clamping device, T, G. H. H Emett 737,090 . We manufact ELECTRIC AUTOMOBILE. — DIREC-
! Stair rod fastener, T. C. Rickards........ 737,143 i and bodies satabls for | tions, with many i#lustrations, for maklng a complete
”’a{cﬁes Stalk hveaking and fiber cleaning machlne, all purposes. We also | Iachine from two bicycles are given in SUPPLEMENT
S. B. Alli 737,311 sell supplies and can | N0. 1193, The mo tor and battery are also treated of
furnlsh &; t orall | M detail. Price 10 cents. For sale by Munn & Co. and
: Stall, 31,319 h > gl li all newsdealers.
guarantees them in every part, be- ggggg 73;,823 b soind il v o
cause we make and fit together both Steam 737238 late catalogue, FREE. v
cases and movements. Steam engine, W. Sutcliffe..... . 737,294 NEUSTADT- . b
i There are no other makers of Steam generator, F. M. Ashley. . 736,922 PERRY CO., The MEDART 1
«“ vy . Steain gen=ratoer, C. F. Ruby... 737,279 826-830 S. 18th St. ;
complete watches’’—our establish- Steam generator, J. Schutte..... . 737,228 Sr. Louts, Mo. | : BoAT BU".D'NG
i i Steam generator, J. S. Chenbhalls... . 737,346 * ’ : i
ment is unique, Stoker, ~ automatic, H. L. Wilson........ 737,306 | Caus. T. Hows & Co, 61 Hudson St., New York, Export Agents. MATERIALS
These trade- Stone, composition for artificial, Roebhm & -~ B bring boat construction within the
D "N D || | oweimer 737,024 ICE YACHT BUILDING.—COMPLETE Funge of ateare, ot & sl con.
watch cases tone compound, artificial, J. 8. Burns...... ’ details for the construction of Ice Yachts, with umny k Yachts, Lannches, Row Boats.
Stone molding machine, artificial, E. W.
certify them S oo d s s 737.160 ilujlgtiabiujns ATL coxzzzgi:ined llan Ei:UPPIIﬁ%MENlT Nmal L3 } Send stamp for catalog.
e T I - Y f . Eachn er givesplans n
worth their Stopper. See_Rottle stopper. a different hoat, . Price i0 cents each. For sale l?y MnnnJ FRED MED"" 36545 DeKalb St., St. Louis, Mo.
weight in Stove grate, J. V. FredericK...........0.. 737,382 | & Co. and by all newsdealers.
gold. Stove or range, J. N. Young.............. 737,546 Rk T .
. . Stralner and mixer, liquid, . F. O’Neill.. 737,014 .
For a complete list of the copyright names Surgical bandage, G. F. Sumner.......... 737 526
engraved on the various sizes and grades of our Suspenders, L. E. . N ;
movements, Suspension seat, . 737 398 3 :
Send for our free Sask, Swing and chnlr comblned C W. Rote.. 737,276 " A Cs .
“The Careof a Watch’' gwing;etree, 1;_ "Kra 1‘}. ERTITRENTINY s . 737,420 : . Y g .
wite oporat. an ocking mechanism, e . v,
DUEBER-HAMPDEN WATCH WORKS, 5. W, Coughlin......... PN 737,354 i
io. Switch opersting mechanism, snap, C. A. 5 LT A ) .
86 South Street, Canton, Ohio Clark corn it oo S L 737,349 A New Kind of Razor
Switch operatiug mechanism, T. Fleming.. 737,380
- Tacks, forming, G. J. Capewell.......... 737,206 You'll be surprised at the way ‘‘The Real’ 8afety Razor
o . Tap borer, E. G. Hayne.........oo0vuvase 737,231 shaves—different from any other razor.
—_— —_ Teaching and practice of telegraphy, instru- It shaves clean and keen—smooth and easy.
:aent for, C. E. Chinnoek.............. 36,936 It doesn 't pull or break ha
Teaching music and tinging, device for, A. “The Real” is the only perfectrazorfor slf-shaving.
a ua e 00 S GUBLAAE v o var oo ssneeaesens o 736,960 The rigtd handle and the anti-cut guard make It better than
Telegraph, automntic printing, Buckingham f,l;e ordinary _rn.z:):;lb‘ft!er conh:; oj“t_he bladeon face, strop
GEFIDANN . v veererrnennrnennennenneen 736,933 —noc
C 2K K 4 Tele‘gzrapflmﬁll;lomatlc printing, C. L. Buck- It’s better than other “safety razors’ because it’s & razor—
.P o I P ) INZHAM «evueerneeeennens e 737,203 in hoe. [Made of the very finest razor steel—full concave—,
§ n. blade.
) ¢ aCtI ca OIH ter S ,}‘,ﬁ}ig{]‘;’:}g vte::"f;‘;::;lmceh tGIHBu(;keéil;iil'xl'é . ;g;'(:g A §2 bill buys it—of your dealer If he has it—if not, f om us.
Te.leShonic apparatus, M ,R H ut.chlson y 737"2 42 If the firstshaveisn’t right—you may have yourmoneybnck.
For .Pa ten tees Tempering apparatus: A. M. Chase o 737',079 GEO. W. KORN RAZOR MFG. CO., Dept. F, Little Valley, N. Y.  Agents Wanted Everywhere.
%enoinlng malclzihlue, SW J. TMclNaul '!{g;,%sg
esting machine, . M. aylor.......... 29
Coataining Valuable Information and Advice on T"“’é‘f l;om-d Titter, automatlc, e |- = .
T ()
THE SALE OF PATENTS. ’Ihresshiini machine, flax or hemp, J. T. 737'F1'2 A Handy Book ;SHl(d)E dBLﬁiCKIEG —FORD{UI;;\PSPLSQ\R’,I
........................ e essaaas By qu and_ Bo. blacklng are ven in N
ethods lovad T'ickler, office, . E. Smith................ 737,166 Nos. 12213 and 12389. Frice 1D cents each. For sale
ﬁﬁ";‘m& gv&“u?r:?;guudmg?hngron%ng n‘g;.e Tin ]fgrom sgaps of tinned iron, recovering, 736,924 To Have by Munn& Co. and all newsdealers
A 12 -+ 11 1: 1 1 R
By F. A. CRESEE, M. E. Tire, B. B. Caldwell. 737,505 Mantgomery & Co.s Tool Catalogue THE MIETZ & WEISS
144 Pages, Cleth. Price, 81.00. Tiem, Co MIET.ersnersnsnnnnnnennn o i ! 8 Sizen from KEROSENE
. Tire eleancr, bicycle, . 737,509 It ir tMlustrated throughout and de- f i to B0 HL F. and GAS ENG]NE
Tire heating device, C. Solberg.. ... 737,034 :gi?‘?:ur}i,lh%r-]c:ge'la‘gtgg-mgué Dﬁfﬁ-%ﬂx_ : et for L KK NE
D l ES ggkacc:m.ﬂﬂ)g'g P'c HM“:“ """" te ;g;,gg(l) runnt sheet by mail for 25 cents, CRtLlogme.  aimple, ﬁruliab'. .
3 og, C. Marx...... f MONTEOMERY & Cil, Ly oz fnaie ne !
Toy, “Mechanical, 1 Cateng. ... 1 Trasr Bl 105 Fulton 81, New Yark City. S e i el gl
Trace hiteh, J. S. & N. R. Briel........ 737088 o — T T whornge habberive, FUlIptig G
THElR coNSTRuchou ANU USE %‘l‘acl{l sandlulg de?\ce,s J.BH. Hanlon...... ;gg.gﬁ? ROTARY PUMPE AND ENGINES. all puwer pu rllmaen. '
odemn Idng raction cngine, F. S. Brown............ 5 1 o DL — a1 KTZ,
For the M Wor of Trestle, S. G. Mortimer.......... ... 737,00 ;[v‘:]?éiuo;ﬁﬁlln nn;i g:tﬁnr;!{::g?::utuu:%}ﬂ %rtr?)?;la'!;‘ Té?lun?;tj A},:ffnr‘}'{"n—‘ fro. New Yoar.
Sheet Metals. Trolley pole lwse, A. D. Crossley........ 736,942 | and engine from 1685 and ilhostreted with ciear draw- . K. MbVFRNMFN’I‘
Trousers hanger and stretcher, E. 'A. Bur- Ings showing the sopetructlon of verigus forms of Tlghest Avwurd, dimet coupl b
By JOSEPH V. WOODWORTH rell o i i i i it 737,335 Eumbﬂ ung chgines. 38 tluetratlong.  Contained in . Gemerabtor Seb, Pari Bapamition, [,
. Truck for tramway cars, rallwtﬁv carriages, {UEPLEMENTS (108, 1114, 1111, Pries 1D cema| - Gold Medul, 1an- eumnonu Ex-
Octavo. Cloth. Very Fully Illastrated. ete., four wheeled, elson et al 137,13.‘% each. Fuor sgle by Munn & (¢ and ali ngwadealers. Pesition, W', Gold Medul, Charheto, 8. €, E i,
Truck, piano, Shoeern!t & Allard.......... 737,166 | —————————— et e — - — -
Price $3.00 Postpaid. %“russ,’ ll]:emml JJ. UN Agaﬁm ..... v ’;g'{{,(}% 'I'o OWAnetrl of I;i“nollne Enhglnu ) There is never any questlon -
russ, hernia chiffer » utomobiles, Launches, Eic about the quality of a
and the mkt L%I;m?gllz]é'l’llselg% :;egtgghggs&l:g %‘ﬂ’e"’ﬂ} Tubs or sinlm adjustable support for, J. The : * 4 y
A e D05 Gomerebenalvo and eXhAuStIYe OMCAD | TOrAWIOrd ....iiiieeiiiieeeiiinnesens 737,092 Auto=5parker B. F. BARNES &
ractical men, and one that no d emaker, machinist, | Tunnel construction, D. Phillips........... . 737,466 UPRICHT DRILL o™
eool maker or metal-working mechanic can afford to bé 'lurblne elastic fluid, T. G. E. Linﬂmark.. 737,121 doesaway entirely with all starting and . o
witbout. T'ypewriter, E. NOWaK.......covoiieunnns . 737,457 yunning batteries, their annoyance and | The tool here fllustrated is our 20-inch *

expense. No belt—z0 swith—oo bat- Drill, and we guarantee it to drill u

Lees. Con e attached 1 any engine Linch n sfeel and 13 inoh In cast fron

now using batteries. Fully guarante<d; dgoo d galt and without strain. V@
bull

ies, press fxtnres and devices from tbe simplest | Typewriting machine, C. H. Shepard.... 737,143
to the most intricate in modern use, are shown, and Typewriting machine, R. D. Stackpole.... 737,168
their constructionand usedescribed in a clea , practl- ; Vacuumizing and double seaming machine,

cpl @anner, so that all erades of metal -working me-' B, NovtoL..... U S ... 737,009 F write for descriptive catalog. larger sizes and will be giad to

[ B‘.Ill“ be ahle l;.o um}:%rstnnfd thﬂroulzh(liy lgixw tli Valve, O. M. JODEB.-«veeerenueernnnns ... 737,414t Motsinger Device Mig. Co., ,send fullddsts on our entire line to .-,
esign, construct acd use them, for the production o Valve, exhaust relief, F. McCarthy 737,446 : nterested peopie. .

the endjess variety of sheet-meta] articlesnow in daily | ygjve’ for air brakes, triple, D. M. Rob- I 14 Main Bt., Pendleton, Ind, ' B, F. BARNES CO., Rockford, Iil.

use. D T 1)« 737,022, _

Valve for boiler and pump counections, F.

HARDEN—ING, A, ReFNOIAS vvvvrernnenrannsennnsn.., 737,273

Valvel gear, steam engine, J. W. Sargent et

TEMPERING, |wi iz v s B Home Mechamcs for Amateurs

Vehicle wheel, N. A, Newton.............. 737,'007
and Vehicles, means for supplying current to

FORGING OF STEEL Vending machine, l?'s?'? """""" 2 %gg’%ég) By GEORGE M. HOPKINS

Vending machine,

Vendi hine, col trolied, J. Gabel 737,217 « ; ; »
By JOSEPH V. WOODWORTH Ve e hine, ol frasa 3 W, Feaer o Author of “Experimental Science
Au‘h" n’ " D.Bs. Thelr constr“ctk,n .nd Uu.'i son P R T L RPN IEEEEREEXY 9
Ventilator. See Pipe ventilator. -] et .
Octavo, 280 pages. 200 Mustrations. Bound in Cloth. Veterlnar{ surgical instrument, G. H - 797,203 'Zmol 250 pages, 250 lllustrahons Pncev $I '50
PRICE, $2.50 Votet riecording h;md }otgf’s r;mz(liibe 737'238
A new work from cove to cover.treating in a clesr, | yoting raachine, G. Johnson... 737412
g.‘,‘ﬁ’:‘l R B el ot aime: Mmoo ; | Wagon brake, C. H. Gunn 737,008 HIS book deals with woodworking, household
empe,i“ of steel, makin it & k of great practi- Wagon jack, E. Prescott............oo0.0. 737,016 I l( l l’] k I
I value to metal-working mechsn]cs in general, with | Watch guard or protector, W. C. Locherty 737, '429 ornaments’ metal wor lng, athe wor meta
"’?ﬁl;’ dizsstioss for thosgscemtul hardeningandtem, | Watct, stem winding, W, & Porter,.._.. T6T4T4 il ki Maki odel
al " ater curren riven 010 . - ac- .
Eﬂ{-lmru‘.) t tnre%(l}dllllei.dx%%mef-a 33&1;.“%%3 iﬁ:dnsg:f{ DODALA +eevrnrnrninnnnss e 737,256 spl_nrung, silver working. aking mode engines,
. 0o : . :
B ek o . b o o | WaL i ™(ep J Summerfeld.... - | Tavoss boilers and water motors. Making telescopes,
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Mechanical
Drawing

Taught by Correspondence

For those who cannot
take the full engineering
oourses offered by the
American School of Cor-
respondence several Spe-
cial Courses are provided.
The most important of
these are the special
courses in Mechanical and
Perspective Drawing and
Pen and Ink Rendering.
These are particularly val-
uable to any one inter-
ested in Engineering or
Architecture These
courses are especially reo-
ommended to women, for
they frequently open the
way to congenial and re-
munerative employment.
The demand for good
draughtsmen is shown
by the following letter
from the Stover Manufac-
turing Co., Freeport, Ilis.

“We want a man who can as-

sist ua ln deslgnin, nl ms.-
chlnuforthcr%lansu un wi.ll

mgwsun him at from ‘75 to $100
a month, according tohisability.’

Main Fuilding, Armour
Institute of Tocinology

Courses are also offered in Electrical, Mechane
ical, Steam and Civil Engineering, Textile

Mannfacturing, Architecture. Sheet
Metal Pattern Drafting, Heating, Ventila«
tion and Plumbing, Telephony, etc.

AN ILLUGTRATED CATALOGUE WILL BE SENT ON REQUEST

American School of Correspondence

AT
Armour Institute of Technology
Room 124c CHICAGO, ILLS.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”

We teach Electrical Engineerin‘, Electnic nghtlng.

Electric ng, Steam E:
meering, Mech anical Duwin our home by wail,
Inli.itut.u indorsed by n and others.

ELECTRICAL ENGINEER INSTITUTE,
Dept. A, 240-248 W. 28d 8t. New ank

DIVIDEND

PAYING MINING; OIL, TIMBER, SMELTER;,
AND INDUSTRIAL BSTOCKS making possible
LARGE INTEREST and PROFITS, listed and
wunlisted, our speciaity. Booklets giving full in-
formation mai free on appllcation.
DOUGLAS, LACEY &
Bankers R BroKers, 6‘ Broadway, N

*orl

SYNCHRONOGRAPH.—A NEW METH-
0d of rapidly tranamitting intelligence by the alternat-
ineg enrrent. A full description of the interesting ap-
paratus of Crehore and 8quier. lsillustrxtions. fgmg
TIFIC AMERICAN SUPPLEMENTS 1
Price 10 cents each. sale by M and all
newsdealers. Send for new catalogue.

ELECTRICAL ENGINEERING

1 a mone; -m:king%vfuiom ‘We teach you b;
il to hZoorne an Flectrical E yecr{
Elreiricla n, Illustrator,Ad- Writer,
Journulist, Prootreader, Book-
keeper, Btenographer.

Write for anr Free lllustrated Book, “Strug-
gles With the World,” andmention t!
course which interesta yon

CORRESPONDENCE INSTITUTE of AMERICA

Box 689, Scranton, Pa.

PRINTING TAUGHT FREE

? Printing Pressand
ontﬂt tcost 86, and up) w a free a
LI_ﬁ)llzto ocourse in the nrt a prlnting.
" & you're learning {nu can make
| %, money at home hy printing for others.
L=t Write for particulars, and cal
- No. Three Worid’s F:
Awards. MO

E
708 Chestnnt Street. Philadelphia.

Moving Picture Demonstrations

Have you a new device that requires an expensive :
demonstration to make a sale? Why not let us take a |
moving picture of il to be shown in ourlittle

Canvassing Mutoscope

1t’s a wonderful salesman and a great saving.
Write for full particulars and dooklet.

AMFERICAN MUTOSCOPE & BIOGRAPH 00,
11 East 14th Street, New York.

ﬁrowﬁinseng

Fortunes Made in Small Gardens

A tquare rod of ground will easily grow 1000
plants, The roots, seed and young piants from
sucha bed,ifsold atprloes nowprevalling, would
Jield over £50,000 wi ten years.

Chinese use it as a medicine. Itisnotan opinte.
everywhere in
tasy to oultivate

ﬂupplg very limited.. Ba
tates and Canada.
in either city or countr —Yyour leisure hours

11 d
Weosell cultivated roots and seed. Send

two 2-cent st,amps o helé) pay postage and get
our complete bookle inseng,” and current
n *TheGinseng Garden." -

Chinese -American Ginseng Co.
Dept. 37 Scranton, Pa.

ENGINEER’S LICENSE

Mechanics, Engineers, Firemen. Flectricians, Etc.

40-page pamphlet containing questions asked by Exam-
ining Board of Engineers SENT FREE,
New 9%-page catalogue sent free.
GEO. A. ZELLER, Publisher
08 S. Fourth Street St. Louis, Mo.

of our %

18

Zinc and copper, treating ores for recovery
M. Beam............. . 737,060
Zinc hox, precipitsting, J. B. Trnitt et al. 731, 046

DESIGNS,

Badge, J. C Irvine.....ccivieeeecccsccenes
Knivle‘s or siln)lilar articles, handle for psger,
nt,” F. E. Housh...

Balinski........

Photograph monnt “ee
Picture frame, S,
FPipe rack, M. Wunscho
8ilverware or similar articles,

H.

Weeeosooe

handle for,
Wel .. 36,620,
Silverware or similar articles, spout for, H.

We e

Silverwsre or similar srtlcles, trlmming for,
H. Weber........cc...... 3

Smoke ring maker, E. Nah cessessecasssana

Smokers’ articles, holder for, D. M. Wnns-

ceeeees .36, 'y

forks, or similsr articles,
Crees & Court....
Spoons, forks, or similsr articles,
for, 8. A. Keller........ ceseees
Spoons or similar srticles, handle for, J. E.
Straker, Jrecesesesssscsccscsssssssssssns

handle
6,515,
hsndle

chow
Spoons,
for, 36,516
36,5618

36,617

TRADE MARKS.
Antilse[itic and disinfectant, Oakland Chem-

terressnesesesss 40,998
Beer, Oshkosh Brewing Co. cessesssesssessess 40,988
Bread and biscuits, Jd. Graham..... ceseess 40,964
Canned vegetables, Baxter Bros. Co........ 40,981
Cement for certain named purposes, E. F.
Edgecombe .....ccciviiiiiiannnne veeees 41,001
Cement, hydraulic, Hudson Portland Cement
CO0. veveeesssncenscasssnsssnsnnns 41,002
Chains, drive, Michigan Sprocket Chs Co. 41,014
Cheese, F. Grunert........... .o ... 40,983
Cigars, Raub Cigar Co....... ceeessss 40,980
Corsets snd corset waists, Brown, Dnrrell &

40,977
40,978

Extrscts, lemon and vsnilla ﬂavoring, Royal

Remedy & Extract CO.....cceccceeees.. 40,987
Games, card, Flinch Card Co.....s00000... 41,004
Gun harrels, Martin Fire Arms Co.. oo 41,013
Hair tonic, W. O. Mye ... 40,991

Hats and caps, soft and stil'r telt John B.
Stetson Co.ceveeeeaaass cees
Heating and drying apparatns, certsin named,
. C. Davidson................
Lampblack, Hyde Carhon Black Co........ 40,
Lard compound, Southern Cotton Oil Co.... 40, 1082
Leather, artiﬂcisl Nstional Artificial Leather
€0,  tetierrereetetistcttttetnensanannnn 41,007
tessecsecesensstosesenneces 41,008
Msrmalades, honey trnit marmalades, snd
marmalade tahlets, Deutsche Honig
Frucht Marmeladen Fabrik Henirich
Adolf Bebrendt........ceceeveeeee veee.. 40,985
Medicinal bitters, lairk Geary & Co...... 40,990
Medicinal preparations for diseases of the
blood and skin, E. J. Molloy.......... 40,995
Medicines for purification of the bhlood, A.
Balaguer .......c.coeiuvevncncnnns 40,996
Ointments, certain named, W. E. Moore.... 40,997
Paper, wall, Standard Wall Paper Co.
,005, 41,008
Aeolian
41,010, 41,011

40,979
40,993
40,992

Piano players, mechanical,
Quilts, Sherman, Reid COvvrnannnnnns
Remedies for certain named diseases, Chnrch-
ill Chemical CoO....ccoovveivanneeinne.
Remedies for diseases of the skln, Chnrchill
Chemical Co.......icccn.en .
Remedies for diseases of the throat and
lungs, A. B. MOrrison....ceeeceosevescs
Rum, A, A. Baker & CoO.....ccovvvvvenccnnne
Sauces, E. Lazenhy & Son.......cec0eeevss. 4
Sewing machines, L. F. FaleS..cccecessn
Telephones _mounted on folding holders, Chi-
cago Writing Machine COioeeccconnnnns
Toys, F. M. Osgood....... teeesessssne
Underwsists, ladies’, A. Vischer & COevvv..
Varnish, copal, Berry Brothers......s..... 41,

ERF

ORATED METALS

FOR ALL USES. MADEAS REQUIRED.

HARFHNGTUN&K!NG PERFORATING €.C

B2Z5 N.UMICN 3T,

HICAGO.

JEFFRE

ELEVATING--CONVEYING--POWER

Transmisslon--Scregning-
Drliling--Haullng--Washing Machinery.

For Cataloguse address
THE JEFFREY MFG. CO.
Covrumeus, Omxo, U.8. A,
NEW YORK DENVER

--Dredging~Coal Cutting

FOUND AT LAST

A new scientific process for curlng Vanilla given per-
fectly. Clean, soft, silky beans with the purest perfume.
Please'note that the old process glves onlya 30 per -

cent. of fair ana the rest unfair Vanilla.
new process every Vanilia is totally healthy—no failures. -

In my.

Gentlemen willing to invest their money in such gold
making business will meet with good success. No more

burnt, mouldy, or rotten Vanilla Beans.

information address

YSRAEL GOMEZ GASSO0S,

June 30, 1903.
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Plymouth Rock Squab Co..14 Friend St., Boston, Mass.

EVOLUTION OF THE AMERICAN Lu-

comotive.—By Herbert T. Walker.

A valuable series

by a member of the National Railway Museum Commit-
tee. The locomotl;e from 1625 to date is described and

1llustrated Z
given to historical accuracy.
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BI6 PAYING BIISINESS

ﬂ'ﬂu today H. Gxui & ©0.,
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;%MEN. '
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I Can Sell Your

nomatter where it is

e a or what it is worth,
E t t successful plan,

SIALE vrosmnes

Send description,stateprice
378 North American Building, PHILADELPHIA

andlearn my wondertully

““Where every prospect pleases.”

FIVE

POINTS
OF EXCELLENCE.

Leaving the center of the city from which you
gtart; reaching the center of the city of your
destlnation. over smooth and level tracks; giv-
ing rest and comfort; riding beside Tunnin
‘waters most of the way: through the centers o
population to the gateways of commerce; when
yon traves by th

NEW YORK CENTRAL LINES

A copy of "Ar;:eri;ss Summer Resorts,” will be le]z;t fi"l:’

L3 @ receipt « a postage atatnp by George H. Daniel

un]!:ra- Passen; e{,Agent, New York f.!nylrsl &melsDn River
Railroad, Grand Central Station, New York.

Marlin 16-Gauge Shot.gumn

This is the smallest and lightest weight (about
6 1-2 pounds) repeating gun ever manufactured,
and opens up many new possibilities to the
up-to-date sportsman. Itisnota 16 barrel ona
12 action, but a new, well-balanced, properly-proportioned
gun that, with modern smokeless powders, enables a shooter
to use a powerful load in a small shell and reduce, materi-
ally, the weight of shells and gun to be carried.
small, light gun handles fast, results in close holding and

increased accuracy. @ Fuil description in new Marlin Catalog No.A535, just out-
Send three stamps for postage to THE MARLIN FIREARMS CO., New Haven, Conn.

The

LABELS.

‘‘Allen W. Wsrd’s Pills,”’ for a medicihe,

A, APA.veeveenreronsnacsnonenes 10,289
“Anchor" for condensed milk * American

Condensed Milk 10,300
‘““Asthma Cure,’”’ for a medicine, ‘North Am- .

erican Medical Specialty Mf lg Co...... 10,286
‘“‘Banquet,’’ for hams, Western Packing Co. 10,308

“Blue Bell,”’ for condensed milk, American
CondenSed Milk CO...svernsrses

‘“‘Compliments of the Season,”’ for cigars,
American Lithographic Company .......

“Dairy Maid,”” for condensed milk, Amer-
ican Condensed Milk C

“Dr. Gordon’s Laxative Cnmpho Qninine,"
for medicine, Gordon Remedy Co

“Dr. Gordon’s Somagen,’’ tor medlcine, ‘Gor-
don Remedy CO.....cccvvveeeninnnninne

“F. Garcla & Bros.,”

@ & BroB......cceeeecccienotionsssnarsos

“Golden Bnle Hair Bestorative" for hair
(r}estorative, Citizens’ Wholesale Supply

“Homokura,”” for medicine, J. Wemer......
“Honeysuckle,’’ for breakfast bacon, West-

ern Packing Co........cccvvvvnenenenen
"Honeysnckle," for hams, Wcstern Packing

10,207
10,202 |
10,299
10,288 !
10,287 |
10,293

10,284
10,290

10,306
10,307
10,310
10,298

ing Co. .........
*Jaxon,”’ for ‘condensed milk ‘American Con-
densed Milk CO....covvvvinnnnnnnnnnnns
“Medicated Charcoal Old Bourhon ‘Whiskey,”’
for whiskey, L. Stern & Co............ 10,294
‘‘Padgett’s Seven Year Old Huntus Rye
Whiskey,”” for whiskey, A. P. Padgett.. 10,295
¢Post Sngar," for sugar, Postum Cereal Co. 10,302
'Post’s Candy,” for candy, r'ostum Cereal Co. 10,303
‘‘Post’s Chocolates,’” for chocolates,’”’ Postum
Cereal Co0...evc00ens
“‘Ralston Purina Pan Kake Sy up ”
syrups, Ralston Purina Co.....
‘“‘Royal Gem,”
graphie Co..... ceen
"Sneﬂezl(:1 no More,” f r medlcine. 7. R 'Barn-

10,304
10,301
10,291

for cigars, American Litho

. 10,285
¢United Brand,’”’ for csnned "toma es, Weh-
ster, Ford' Co. ceesess 10,305
‘“‘Vinita Artesian Water, ‘Chief Mineral

Water of the Indian Teritory,”” for
tesian water, Shanaban & Mitchell.... 10,296

“Whlte Plume,” for lard, Western Packing 10,308
“Yu Uzlt " for a sk tahric, Cozzens, El-
hers . & Prankard...c.e.ceeeeeeseee.... 10,283

ar-

PRINTS.

“Di-Ges-To,”” for medicine, G. R. Hess...... 809
‘‘Golden Rule Hair Restorative,”” for bair
restorative, Citizens’ Wholesale Snp ly Co. 808
‘“‘He Makes It Known to Every Zone,”” for food
products, Chapman & Smith Co.......... 812
‘‘See That Shoulder,” for clothing, Mossler Co. 807
“The Bread Winner,” for flour, G. F. Wright 813
"’l‘heK Hoﬂmsn House,”” for cigars, Seiter & 810
“‘The Hoﬂman House TLittle Cignrs.” for ci-
gars, Seiter & KappeS...c....cece00000e0q 811

A printed copy of the specification and drawing
of any patent in the foregoing 1ist, or any patent
in print issued since 1863, will he furnished from
this office for 10 cents, provided tke name and
number of the ﬁatent desired and the date be
given. Address Munn & Co., 361 Broadway, New
York. .

Canadian patents may now be ohtained by the in-
ventors for any of the inventions named in the fore-
oing list. For terms and further  particulars

Single, $1.60 f.o.

FRANKLIN
198 W. 3lat Street,

ut
each end; keeps in ‘motion as long as

The Latest Scientific Toy.
Fascinating to old and young. Belntlfully made.

AEOLIGRAFT Model Yacht

Salls on a tight wire; goes about

CATALQOCUES FRCE
UNION MODEL WORKS
193 CLARK CHICAGO.

b, N. Y

Palr, tor racing, 88 00, Drepaid.
Send for descriptive booklet free.
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SPECt MACHIKERY' MO
DIES AnD STAMPING —.9,,1A

GLOBE MACH. & STAMPING Co
970 HAMILTON ST

SPECIAL MANUFACTURIN(J

EXPERIMENTAL WORK
"WRITE FOR QURBOGKLET.

GLEVELAND, O.

BUILDERS

K xperimental work.

of Special Machinery.
Inventions devel-
oped. THE FENN-SADLER MACH. (0., Hartford, Conn

Modaels,

work? Our booklet entit

ork.

Are you interated in [-’a.t.emsi Model or Experimental

WHAT WE DO—HOW WE DO IT

will be sent to you on request.
ENIOKERBOOKER MACHINE WORKS, Inc.,
8.10-12 Jones BStreet, New Y

Gov REVOLVERS. GUNS, SWORDS.
Military Goode, NEW and ’ld auctioned to
F. Bannerman, 579 A'way, M. Y. 15c. Catalog malled 6c.

MACH I‘N‘FS.' Corliss Enn-iue Brewerh
ICE an%B tlers' Machin fl
., 899 Clinton Street. Mllwaukee W

MODEL AND EXPERIMENTAL WORK.

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

National Supply Co.,835Broadway, N.Y.
Model Makers and Manufacturers of

Advertising Novelties, Patented Articles, etc.

UDEI. & EXPERIMENTAL Wogelé..
E. V. BAILLARD Fox Bldg.. Franklin Squlre. New York.
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& Kxperientul Work
Costilo Machine Works, 60 Centre At., New York "

Model Machiner&
W.H. CRAWFORD, |

and Experimental Work.
Broadway, Ngiw York City.

Cstalozne og;l Aﬁ-ch}:ectnrnl. Scientifio

00!
E Prospectus for1903 for“Architects’and
Bullders *monthl 52&. BRI,

' Magartne,”
WM, T. COMSTOCK. Pub., 'iga Warren St..
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EXPERIMENTAL WORK. mm
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What Do You Want To Buy?

We can tell you where to buy anything you-want,
addresses of manufacturers in_
Novelties, Special T ools, Machinery, Equipments, New Patent LABOR SAVING DEVICES,
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IT GETS YOU THERE AND BACK

WARWICK MOTOR CYCLE
145 Miles an Rour |

The best bill climber ever
t. Made on honor.
Send to-day tor literature.

Warwick Cycle & Automo-
bile Co., Springfield, Mass.

Gas Engine
IGNITER

Complete wlth 8 coll, $1200.
‘The ?3 ngpl;rn the market.
latest nnd mostiumproved model..
I Send for Gircular.

Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0.

. THE “CHAMPION
y ACCUMULATOR”

18 & storage battery perfected for
dgnition on launchee and autamn-
biles. It can he connected up to
charge from any good ignition dy-
TR O 'chat]trom three 1o 8lx

dle-power Jamps may he used.
'Extlntemtnd umdp;orlﬂu.a bocklet.
H, . MacRAE,
815 8t. i*anl Bt., BA TIMORE, Mp,

CHARTER &
ENGINES

GASOLINE

190 catalog ready.
CHARTER GAS

ENGINE CO.
Box 148, Sterling, Il
KENT POCKET METERS

Yolt-A
Is desmned and calibrated espec-
R Iallyforteatln batteries on gas-
ullug autaomobiles and-launches
and-for any other use of like‘ca-
pacity. Accurate and substan-
tial. "Ampere reading made sim-
N g ply. by preassing bul . The
most couvenient and complete
bnttery teater on t e market
Voli-Amm 0. Amperemeter $4.30,
Atwater Kent ll.fg Worko, 110 N. oth St., Philadeiphia, Pa.

NOISELESS

Bevel Pinions

We can furnish our New Process
Noiseless Pinions in bevels as well
of any
ransmit any required horse
power. Write for catalogue.

THE NEW PROCESS RAWHIDE CO.
Syracuse, N. Y.

copying
pencilthat
makesa bet-
tercopythan
any copying
ink, Leads ex-
tra tough and
smooth,

Mxon's Ktarna
the Indelible
Pencil iathe
encil for
Mmkniness.
f'l“irst “rﬂtu
or o -
nary ;iae, The newest thing
iy in pencils is

Dixon's

BOme-
thing
more,

Tha Indallble Penct|
Bold by all stationers, with nr withong olckeled
point pretector. Folder W tells about it; frec on
requesl.

tos. Dixon Gewclble Co., Jursey Gity, N. 1.

for .
paierd B ith
Patton’s

UN-PROOF

Paint

and sold it for $6000—
That's paint profit.
'gatmn'lomlngl’mo! Pan‘i‘g:gmmnm for five

&l

' /Hl\_\\.\‘& s

Prrranuzan Prarx Guass Co,, Geoeral

-most vicious

It s safe to say thn; the paasessor of - 8 20 horse power Winton Touring Car is quite us proud of its hand.

and
8¢

The gr?cefué l)llelel, symmet
grace, style and elegance 80 mu
The pryloe of the car com pletely eq

THE WINTON MOTOR CARRIAGE COMPANY,

correct finish of every little detail give the Winton that touch of
ht a ftar by the buyer of pleasure vehicles,
uippe d and ready to take the road is §2, 500.00.

‘Cleveland, U. 8. A.

FISK TIRES|

One Grade Oanly

THE BEST
FISK RUBBER. COMPANY

CHICOPEE FALLS, MASS.
THE VE R™

JESSOP.S STEEL

FOR TOOLS, SAWS ETC,
W JESSOP & SONS L2 31 JOHN ST,NEW YORK

uuui’n ISTOL

5 Inches
Will stop the

P

Long

Fat’d

dog (or manm)
without perma-
nent injury.
Fires and recha.rﬁes bJ
Loada frum any No .cartridges
g] Over 10 ghots in one hmdlqa
V ual le to die:

bi(xcllsts, unescorted 8, cashiers,
homes, etc. Ret 30c. Good margln tothe trade.

PARKER, STEARNS & SUTTON, 226 South St., NewYork

pulling trigger.

PRICE $375

Patented March 10, 1903
4 H. P, Speed 30 Miles per Hour
The Cheapest Automobile in the World

Write for Cn.tnlogue
WALTHAM MFG. CO., Waltham, Mass.

Che Cvpewnter Excbange

13§ Barclay St.. NEW YORK
124 La Salle St., CHICAGO
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DRIVING LAMP.

1T is the only perfect nne.
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Beauty and Utility

‘Every business man knows
tbe annoyance of logse shirt
cuffs. Every wise business
man ought to know that they
‘can be easily fixed and regu-
lated to any desired length
. below the coat sleeve
hy using- ;

Wastourne's Cuff Hotders

'l'hey can be instantly attached or de-
tacbed. Tne{ Dever come loose—have a
grip hke a bulldog,
lustrated catalmme on request.
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Universal  Keyboard
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- the Postal of fers distinct adv:n‘tageo.

Oon recei;bt of $2to cover express‘ the PoSTAL Wil be
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The Balanced Motor

Emplovid in all Haynesa=Apperson ¢ars 15 of the
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Patents Cover the Three-Speed Tranemission,
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Haynes-Apperson Car
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n eney stages, without tbe jerky motion « cteristic
of the French gear, andis mdie flexible under all road
conditions than any othér’dutomobile speed chaniln,

Mdevlee in existence. . If-has been cumsistently dpve

oped througll te:l years of hard service, and higs t
mrre thoromghly tested under all conditions than nny
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Should this be of izterest, we shall be gIg d 1o
‘tell yoo more ahout it. Sead for our literatare

THE HAYNES-APPERSON CO., Kokomo, Iod.
(T he Otdert Builders ot Mutor Curh in Amertca).
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