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MODERN SEARCHLIGHTS.
BY FRANK C. PERKINS.

A new form of electric ﬂashlight has been installed
in the lighthouse tower-at Heligoland by the Siemens-
Sehuckertwerké of Nuremberg, Germany. The search-
lights or projectors used at this installation are (:om-
bined, as shown in the views on another page.
There are three ;lower: sgarchlights, arranged 120 de-
greeb)‘%part and another mounted upon.-the top, all
-operated automatically and driven by: electric ‘motors.
The carbons, which are fed by automatlc mechanism,
are placed in a horizontal position, as is usual with
most large searchlights. The intensity of the light is
30 million candle power as a minimum, and the maxi-
mum current used is 100 -amperes. The light flashes
occur every 5 seconds,-and -they: remain in one position
only:..1l second.

The three searchlights mounted on the lower revolv-
ing platform 120 degrees epart have mirrors 29 inches
in diameter and utilize a direct current of 34 amperes
each, the platform revolving at the rate of four revo-
lutions per minute. The electrical apparatus was con-
structed by the Elektric1tats-Actiengesellschaft for-

merly Schuckert & Co., of Nuremberg The current is

supplied to the-tower lights by &.leag- iron—arxpered
covered cable connected with the power station.: -The
power plant consists of two steam engines directly con-
nected to dynamos of 216 amperes capacity at a pres-

sure of 75 volts.

Thls.ne'w electric beacon is to take-the place of the
old petroleum light that so long flashed out its danger
signals at the mouth of the river Elbe. The new
electric light is probably the most powerful at present
in operation. "Apart from its enormous power, the

Heligoland .lighthouse.is noteworthy for the fact that a
return has been made to the old form of parabolic mir-
ror, with a powerful light in the focus, instead of the
usual Fresnel lenses and prisms::

The mirrors of the Heligoland light consist each. of
a piece of suvered glass. No protection against

.Weather ia: provided in front of; the-light, and it is as- .

-serted that none is needed.- - Besides thb three mir
‘rors mentioned, a fourth mirror and : lamp is pro-
vided, which will turn three times, as rapidly, but
which, it is said, will be used only in cases of emer-
gency.

The duration of one-tenth of a second for the flash, a
characteristic of most French beacon lights, is here
adopted for the first time in Germany. It is, however,a
question whether these brief durations have not been

(Continued on page 133.)

A GREAT SEARCHLIGHT. OF 816 MILLION CANDLE POWER, FITTED WITH IRIS SEUTTER. DIAMETER, 6 FEET, 6 INCHES
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THE NEW CHEMISTRY.

Just what shall be done with the newly-discovered
radio-active substances is a problem that perplexes
every thinking physicist. They refuse to fit into our
established and harmonious chemical system; they
even threaten to undermine the venerable atomic the-
ory, which we have accepted unquestioned for well-
nigh a century.. The profound mathematical deduc-
tions of the modern school of English physicists, based
upon the startling phenomena presented by the Roent-
gen and Becquerel rays, as well as by the emanations
ot radium and polonium, may compel us to change our
notions of ultimate units to such an extent that the
old-time atom may be compelled to give place to some-
thing infinitely smaller.
to be simple forms of primordial matter, are boldly
proclaimed to be minute astronomical ‘systems of
whirling units of matter. This seems more like scien-
tific moonshine than sober thought; and yet the new
doctrines are accepted by Lodge, Crookes, and by Lord
Kelvin himself.

The abandonment of the atom, at’ first faintly ad-
vocated, is now seriously discussed. When it is cen-
sidered that radium, despite its prodigious radio-activ-
ity, loses an inappreciable amount of its mass—an
amount calculated by Becquerel to be one gramme in
a billion years per square centimeter of surface—the
enormity of the atom and its utter inadequacy to ac-
count for the phenomena presented become manifest.
Radium- does emanate particles of some kind—this
much at least is certain. These particles cannot be

~atoms; for atoms are so large that the active substance
would rapidly lose in weight. The necessity of abandon-
ing the atomic theory was long ago discussed. by
Crookes. His study of the phenomena of the vacuum
tube at high exhaustions had led him to formulate his
“radiant matter” theory, for which he was compelled to
bear not a little ridicule. To him it seemed that the lu-
minous, electric, or mechanic phenomena of the va:
“cuum tube could be accounted for only by assuming
the existence of something much smaller than the
atom—fragments of matter, - ultra-atomic corpuscles,

minute things very much lightef than atoms, and:in- .

deed, the.foundation stones of which atoms are them-

" Lockyer, .and Lord Kelvin later adopted some of his
views. The discovery of the radio-active substances
has placed the radiant matter theory on a .firmer
footing. e

If we must discard the atom, what are we to accept
in its place? Two new conceptions have been found
necessary—the “ion” as the umit of matter, the “elec-
tron” as the unit of force. The new chemistry holds
that matter -and 'torpe are different manifestations of
the same thing. Inertia is.the characteristic, indéed
the indispensable, property of both matter and elec-
tricity. What could be simpler than to assume that
the ultimate particles of each are one and the same?
Prof. Fleming has declared that “we can no more have
anything which can be called electricity apart from
corpuscles, than we can have momentum apart from
matter.” And Sir Oliver Lodge has given it as his
opfnion that the Dalton atom, which was once an
axiomatic conception of chemistry, may consist of a
certain number, of electrons rapidly moving in orbits.

Vague though many ideas of the modern chemist
must necessarily be when his science is passing
through an important transition stage, still he has cal-
culated with no little nicety the masses of ions and
electrons. Sir Oliver -Lodge puts it thus: If we im-
agine an ordinary-sized church to be an atom of hi'dro-
gen, the electrons constituting it will be represented
by about 700 grains of sand, each the size of an ordi-
nary full stop, rotating, according to Lord Kelvin, with
inconceivable velocity. Crookes puts it still more
graphically. The sun’s diameter is about one and a

The elements, once conceived -

: ‘ the tunnel are ample for ventilation.
selves composed. ‘Prof. J. J. Thomson, Sir Norman .

Scientific American

half million kilometers, and that of the smallest plane-
toid about twenty-four kilometers. If an atom of hy-
drogen be magnified to. the size of the sun, an electron
will be about two-thirds the diameter of the planetoid.

If the electrons of all elements are exactly alike,
or in other words, if there is but one matter, just as
there is but one force, and if the elements be but the
various manifestations of that ome matter, due to a
different orbital arrangement of electrons, it would
seem that we are fast returning to the conceptions of
the middle-age alchemist. The transmutation of
metals involves but the modification of the arrange-
ment of electrons.

Many an old chemist looks askance at these modern
views on matter.
without qualification. Of one thing at least we are
certain—the atomic theory, if it is not a theory of

the past, must be satisfactorily modified to account °

for the phenomena of radio-activity.

FIRE PERIL ON UNDERGROUND RAILROADS.

We have no wish to play the roéle of alarmist; but
in the presence of the recent railroad tragedy in Paris,
in which nearly a hundred people were smothered like
rats in a hole, it is scarcely possible to exaggerate
the risks which may attend the operation of electric-
ally-driven cars in a subway or deep-tunnel road. While

it is true that there were conditions peculiar to this '

French railroad that contributed to the swiftness
and thoroughness of the disaster, conditions which
are not present in our own New York subway,
the fact still remains that the chief contributory cause
is one that is inseparable from electrically-operated
tunnel roads employing cars of wooden comstruction.

The immediate cause of the Paris disaster seems to
have been the combination of poor insulation with
cars of highly infiammable construction, for, judging
from press reports, the latter seem to have been built
of pitch pine, and to have embodied little, if any, really
reliable fireproof construction. The burning cars were
being pushed ahead by. the following train, when by
what seems to have been-a piece of inconceivable mis-
management, two other loaded trains were permitted
to run up close to the burning train ahead of them.
In the height of the confusion the 1lighting system in
the tunnel broke down, and the passengers found them-
selves enveloped in utter darkness and in an ever-in-
creasing cloud of dense and suffocating smoke. The
exits from the tunnel appear to have been very limited
in capacity and the struggling mass ‘of victims was
unable to find even those that existed. Hence, it was
only a question of a few brief minutes before the panic-
stricken mob succumbed to suffocatton.

Judging from the comments of the public press and
of the men who are responsible for the comnstruction
and operation of existing and proposed underground
roads, both here and in Eurepe, the chief lessons of the
disaster have been laid well to heart. - It is.recognized
that all underground tunnels should be.provided with
ample and easily-reached exits; that a complete sys-
tem of ventilation must be installed; and lastly, and
most important of all, that the cars must be of the
vérs; best fireproof construction. - As regards the 20
miles of subway that are shortly to-be opened in this
city, the risk of suffocation due :to.the burning of a
train are claimed to be not so great-as on the Paris
subway, for the alleged reasons that,'generally. speak-
ing, the subway lies very close to the surface, the
stations are closer together, and that the openings from
As a . matteér
of fact, the provision for ventilation throughout the
greater part of the road is merely that which exists
at the stations, where it consists of nothing more than
the stairways for the entrance and exit of passengers.
It is true that along the Boulevard .there are open
wells, but below 42d Street the subway will have to
depend upon station :stairways alone for ventilation.
This is to be accounted for by the fact that the crowded
condition of the streets renders it undesirable to pro-
vide openings through the street surface if they can bé
avoided, although we ‘have always considered that it
was a grave omission: that special ventilating shafts
were not put in at d,zégular intervals throughout the
whole length of the road. Certain it is that if a
fire'should occur, say on Fourth Avenue or beneath 42d
Street, the smoke and gases would have no ready
means of escape from the tunnel, and dependence
would have to be placed upon the movement of the
trains to effect its discharge at the station openings.
But when we consider that just as many  trains will
move in one direction as the oiher, it is ‘difficult to
see how the much-talked-of “piston effect” of the
moving trains will clear the tunnel atmosphere by
promoting -a circulation of pure air.... Indeed it is
pretty safe to say that it will do nothing of the Kkind,
and in the event of a.fire there will be nothing for it
but to close the particular section of the tunnel where
it occurs to all traffic until the fire is subdued and
the smoke and gases have had time to dissipate.

Evidently, then, in our own subway it is more a
question of prevention than of cure. That is to say,
it is absolutely im-erative that the constructiom of
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the rolling stock be such that the burning of a ear or
train of cars will be rendered impossible. The only
certain way to insure this immunity frem fire is to
exclude from the cars every particle of inflammable
material; and this can be accomplished satisfactorily
only by building them entirely of metal.

We are well aware that the management of the In-
terborough Railroad Company have stated that the new
cars are to be very thoroughly fireproofed, and it must
be admitted that on paper the precautions that are to
be taken in the way of incombustible linings for the
fioors of the car, asbestos protection, the use of fire-
proof paint, etc., are among the most approved meth-
ods of protecting inflammable material. In the present
case, however, the risks attendant upon the break-down
of this system of fireproofing are so frightful that it
should certainly be abandoned in favor of the onmly
absolutely sure method of abolishing every particle
of wood and making the cars, from trucks to ven-
tilator,,‘entirely of metal. We will admit that the
system of insulation of the wiring and protection of
the wooden floor framing of the cars as outlined by the
Interborough Company will probably prove to be ef-
fective against the blowing out of a fuse, or the other
break-downs incidental to an electrical installation;
but in the present case we have to provide against the
extraordinary risks of fire, such as would oceur in the
smash-up of a collision. It can readily be seen that
in a bad train wreck, whether by collision or derail-
ment, these elaborate fireproof precautions might lose
all their value, and in the rupture of the wires and
the short-circuiting and arcing that would probably
occur, there would be not one, but many opportunities
for a rapid. confiagration of the wreckage. ’

Here lies the great and ever-present danger of wood-
en car construction (however well insulated its elec-
trical equipment may be) in a confined and crowded
underground system such as is shortly to be opened in
this city. Ours is to be no ordinary underground
road. Its like has never been seen before. For where
can we find a parallel to a road on which crowded ex-

.press trains will be running under a headway of a few

minutes at speeds of fully fifty miles an hour?

If the merchants of the city, who are agitating so
volubly the question of a slight change of route over
a single short section of the road, would devote their
attention to this far more serious question of the
safety of theeroad itself, their energies would be ap-
plied to better purpose. As we have said, we have
no wish to play the réle of alarmist, and we are satis-
fled that in drawing attention to this matter we are
merely urging the city to take precautions which, if -
they are not taken at the very outset, may ultimately
result in a disaster second only in horror to tha_.t which
has recently occurred in Paris.

Many of our readers will remember that it was not
very long ago that George Westinghouse drew atten-
tion to this question of fire risk on tunnel roads, and
advocated the very means of preventing it which we
now urge. That the point was well made is proved
by the fact that the most pregressive railroad in this
country, namely, the Pennsylvania, is already con-
structing experimental all-steel cars for use on its
great tunnel system between New Jersey and Long
Island. It is obviously the only thing to do, for, in the
presence of this Paris horror, what was formerly ex-

pedient now becomes absolutely imperative.
el l—

FOREIGN GAS ENGINES AT THE WORLD’S FAIR.

The power plant of the forthcoming World’s Fair,
St. Louis, will contain ‘among other items a 3,000
horse power gas engine, the product of Société Anon-
yme John Cockerill, Seraing, Belgium. This engine,
we believe, will be the largest gas engine in service
up to the time of its installation, and it is interesting"
to note that it will go to St. Louis wholly on an
exhibit basis; that is to say, the Exposition is-put to
no expense for the power obtained other than the cost
of transportation, inmstallation, and maintenance. The
World’s Fair power plant will, we understand, embrace
more than 40,000 horse power, and the installation
will be wholly within the buildings comprising the
machinery department of the exposition. For the
most part, the prime movers of the power plant will
be placed on either side of the main aisle running
the full length down the center of Machinery Hall.
This aisle will be about 1,000 feet in length. The en-
gines comprising the driving power of the exposition
will include gas engines, turbine engines, and high-
speed steam engines’; but by far the most interesting
feature of this powér plant to Americans must be the
gas engine display.

The 3,000 horse power:gas engine, above referred to,
has two cylinders, each having a diameter of 51 inches.
The length.‘of stroke is 55 inches and the revolutions
per minuté when. developing 3,000 horse power will
be 85. The length over all of the engine is 67 feet
1 3-8 inches. The bed-plate or foundation proper will
have a length of 77 feet, 6 inches. The foreign exhibits
for the St. Louis power plant were gathered by Lieut.
Godfrey L. Carden, R.C.S., of the machinery depart-
ment of the exposition, who was detailed by the Seg
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retary of the Treasury for service at St. Louis. He
has been engaged for nearly nine months in Europe in
collecting late-type units for the machinery depart
ment, and more power, we learn, was turned in by for-
eign manufacturers than could be used at St. Louis.

While the John Cockerill Gas Engine will représent
the largest gas engine in service up to' the spring.of
1904, Lieut. Carden informs us that when he was_at
the works of the Gasmotorenfabrik-Deutz, Deutz near
Cologne, Germany, he found that that establishment
was engaged in completing designs for a 6,000-horse
power gas engine, and that the‘statement was made
to him that by 1905 gas engines of this unprecedented
size would be put on the market. When one considers
the relatively small units in which gas engines are
built in America, the advanced stage of the gas engine
industry in Europe must be at once apparent. In ad-
dition to the John Cockerill engine there was secured
a 1,600-horse power gas engine of the Oechelhauser
type, the product of the house of A. Borsig, of Tegel,
near Berlin. The Borsig engitie will be attached to
a Crocker-Wheeler electric generator, and the gas pro-
ducer will come fromh the German house of Julius
Pintsch, of Berlin. The Pintsch gas producer will
have a capacity sufficient for developing 2,400 engine
horse power. The total weight of the shipment from
Tegel will approximate 660 tons.

A 1,800-horse power gas engine of the Nuremberg
type will also be put in service at St. Louis. The
drawings of this engine show a length over all of 60
feet and a breadth between extremes of 19 feet 4
inches. The flywheel will mea3ure 18 feet, and at
1,800 horse power the number of revolutions will -be
92 per minute. Large as this flywheel is, it will' be
exceeded by that of the John Cockerill engine, which
will be 26 feet 3 inches in diameter.

Aside from the gas engines displayed at St. Louis
the exhibit of high-speed steam engines is bound to at-
tract great interest, for it must be admitted that in
the matter of high-speed engines of large powers, we
have not made so much progress as foreign manufact-
urers. The house of Delaunay-Belleville, of Saint
Denis (sur Seine), France, will send to St. Louis a
complete unit of 1,500 horse power, embracing a high-
speed vertical triple-expansion engine, with boilers and
generator complete. This engine will operate ordinar-
ily at 325 revolutions per minute.- Another high-speed
engine is a },200-horse power unit-of the Williams &
Robinson, Rugby, England, type.. ‘Among the famous
foreign engine builders who have made offerings for
the St. Louis power plant are Franco Tosi, of Legnano,
Italy, a 2,500-horse power steam engine; Carels Fréres,
Ghent, Belgium, a 2,500-horse power steam engine;
Augsburg-Nuremburg, Nuremburg, Germany,
horse power, vertical triple-expansion engine; Green-
wood & Batley, Leeds, England, a 300-horse power
turbine engine; Société Alsatienne de Constructions
‘Mécaniques, Milhausen, Germany, a 1,000 horse power
tandem engine with direct-connected dynamo.

The Machinery Hall of the St. Louis Exposition is
already applied for several times over, and with the
great power plant, aggregating 40,000.horse power, in-
stalled in the center of this building, there is every
reason to believe that the machinery display at St.
Louis will exceed in completeness, extent and in the
up-to-date features presented, anything of the kind
in the way of a machinery exhibit the world has ever
seen.

THE MANDATORY BLUE PRINT.

BY EGBERT P. WATSON.
From some experiences of my own and cases where
I have been called in, I am led to believe that de-
partures from the absolute readings of blue prints are
quite common. That is to say, persons who undertake

to construct machines or apparatus of all kinds from -

them permit themselves to act as judges as to whether
the proportions laid down are correct or not, and
whether other forms than those shown would not be
better. If the designer of the machine were consulted
previously concerning the proposed changes there
would be no harm done, for he would have an oppor-
tunity to decide whether the so-called improvements
were such in fact, or only mere impertixiences upon
the part of those who suggested them. In one case
an inventor had designed a machine which had a
peculiarly appropriate movement which he had cov-
-ered in his patent claim; when he examined his ma-
chine he found that this had been disapproved of by
some one connected with the works, and a monstrosity
of their own devising inserted in fits place., As a con-
sequence, he rejected the machine’; and demanded that
his device be put in its place; the constructors re-
fused to do this, for the machine would have to he
practically rebuilt to get it in, and suit was brought
to recover, the result being that the builders had to
pay heavy damages and costs.

K is important that all persons accepting blue prints
as guides to work from should bear in mind that they
have no responcgibility whatever if they reproduce line
for line and flgure for figure, and adhere closely to the
dimensions; failing this, they assume all the liabilities

~alterations without consultation.

a 2,500- °
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of the slightest omission or change, no matter whether
the same is an improvement or the reverse. Under
~2>me interpretation of shop ethics, it is supposed to
be a “neighborly” proceeding to make changes and
After an exhibition
of such “neighborliness” a constructor recently said to
his customer: “Your machine is all right now;‘ we
had to go all over it, for it wouldn’t have worked the
way you had it”; and great were his surprise and cha-
grin on learning that several machines were alre'ady
at work upon the identical plans he had condemned as
impracticable. As in the previous case mentioned, the
contracting party refused to accept the job.

It has been decided by the courts: that the accept-
ance of a blue print from contracting parties is in it-
self a guarantee that ther machine constructed. from
it shall be an exact duplicate in metal or other ma-
terial, and no explanations as to failure to follow the
print will absolve the contractor’ from neglect to per-
form his part of the agreement. In plain words, a
blue print is mandatory.

Within a very short time I have been asked to com-
pare the work upon a certain boiler with the blue
prints furnished by the contracting parties. The de-
partures from it found were many, the curibus part of
the execution of the work being that the changes made
were of no pecuniafy benefit to the boiler makers. In one
case a-pipe was inserted which was one inch diameter
only, the drawing calling for one and a quarter inches;
the contractor decided that this last was too large,
and made the change without consulting the owners.
Consultation is always necessary in constructing work
where changes that are imperative have been over-
looked by the designer, for the most expert men are
not infallible. Clerical errors, also, are not unknown,
where different dimensions are put on detail sheets
for the same members. When a difficulty of this class
is encountered, the duty of a contractor is to ascertain
which is the right one before proceeding with the
work. A word as to the procedure with blue prints
may not be amiss. How many are there who sit down
to inspect them -carefully—peruse them is a better
word—before handing them to a subordinate to exe-
cute? The number of such persons is fewer than
might be supposed. A common practice is to send
them directly to the shops, but before this is done the
chief draftsman should have his will of them, where
no one can molest or make him afraid; for, be it
known, the average blue print is far from perfect in
its entirety. Scale drawings are a necessity to give
an adequate idea of the finished machine, and the re-
lations of parts one to another, but no man can work
from an unmarked scale drawing, because the truth is
not in it. The great printer, the sun, has looked ask-

"ance at it, and the measurements, or the scale sizes,

are distorted amazingly. There is no size on it which
can be trusted to measure from and reproduce in
metal; the draftsman who made it is human and prone
to err. Nothing but the absolute figures is reliable,
and of these there is an alarming scarcity in some
drawings. For these and for other considerations, be-
fore construction is commenced, all blue prints should
be carefully studied by an expert.

N-RAYS DISCOVERED BY M. BLONDLOT.

In a recent issue an account has been given of the
new form of radiation discovered by M. Blondlot. He
finds, in fact, that mosteof the artificial sources of light
and heat emit radiations which are capable of travers-
ing metals and a great number of bodies which are
opaque for the ordinary rays of the spectrum. In a
paper read before the Académie des Sciences he de-
scribes some later researches upon this new form of
radiation. The rays were first discovered by using a
Welsbach burner, but he wished to see whether they
are given off from other sources. A circular gas flame
emits them, but the chimney must be removed on ac-
count of the absorption of the glass. A Bunsen burn-
er does not appreciably produce them, but a piece of
sheet iron or a silver plate heated with a Bunsen
burner behind it will give off the rays almost as well
as a Welsbach burner. A plate of polished silver in-
clined at 45 degrees and heated to a cherry red by a
Bunsen burner was found to emit rays which are quite
analogous to the former. A horizontal beam of this
radiation, after passing through two sheets of alumi-
nium or a total of .01 inch, as well as black paper, etc.,
was concentrated by a quartz lens.
electric spark as an explorer, as before, the existence
of four focal regions is shown. He also finds that the
action on the spark is much greater when it is placed
vertically or in the plane of the emission, than when
it is perpendicular to this plane. This shows that the
rays coming from the plate are polarized, as are those
of the light and heat which it emits at the same time.
When the plate is covered with lampblack the inten-
sity of emission is increased, but now the polarization
disappears. M. Blondlot uses the term N-rays* to
designate the new radiation. He remarks that they in-

*From the University of Nancy, where most of the experiments were
made.,
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clude a great variety of radiations; in some cases the
index of refraction is greater than 2 and from other
sources it is below 1.5. Up to the present a spark is
used as a detector, but if considered only as incan-
descent gas, the spark should be replaced by a flame.
He used a small flame formed at the end of a metal
tube with a fine bore. This flame, which is entirely
blue, can be used instead of the spark, and, like it,
when it receives the rays becomes whiter and more
luminous. By the variations in brightness he finds
four foci in the beam traversing a quartz lens, the
same as with the spark. He also finds a new effect of
the N-rays. They are incapable of exciting phospho- .
rescence in bodies which acquire it by the action of
light, but when such a body, for instance sulphide of
calcium, has been previously exposed to the sun and
rendered phosphorescent, if now it is exposed to the
N-rays (especially at the focus through a quartz lens)
the phosphorescence is seen to increase in brightness
considerably. This phenomenon is one of the easiest
to observe in the case of the N-rays. This property is
analogous to that of red or infra-red rays as noted by
M. Becquerel and also analogous to the action of heat
on phosphorus. It seems certain that the new rays
have points in common with the known rays of great
wave length. On the other hand, the property which.
they have of traversing metals differentiates them from
all others known. It is very probable that they are
to be found among the fine octaves of the series of
radiations which remain unexplored between the Ru-
bens rays and the shortest electro-magnetic waves, and
this he proposes to verify.

In another series of researches he finds that the
new rays are given off by the sun. A chamber which
is completely closed” and dark has a window exposed
to the sun, and closed by thick interior shutters of
8&-inch oak wood. Behind one of the panels at 3 feet
distance is placed a tube of thin glass containing phos-
phorescent sulphide of calcium which has already
been slightly exposed to the sun. If in the path of
the rays from the sun which are supposed to reach the
tube through the wood, a lead plate or simply the
hand be interposed, even at a great distance from the’
tube, the brightness of the phosphorescence is seen to
diminish. When the screen is removed the brightness
is restored. The great simplicity of the experiment
makes it easy to repeat; the only precaution to take
is to operate with a low initial degree of phosphores-
cence. The variations of brightness are especially
easy to observe at the contours of the luminous spot
which is formed by the phosphorescent body against a
dark background. When the N-rays are cut off these
contours lose their sharpness, but resume it when the
screen is removed. These variations do not seem to
be instantaneous, however. The phenomenon still
takes place when several plates of aluminium, card-
board, or an oak plank 1 inch thick are placed in the
path of the rays. All possibility of .the action of ra-
diant heat properly so-called is therefore excluded. A
thin layer of water is found to stop the rays entirely,
and even light clouds passing over the sun diminish
the action considerably. The N-rays which are given
off by the sun can be concentrated by a quartz lens,
and with the phosphorescent body as a detector he ob-
serves the existence of several foci, but expects later
on to determine their position more accurately. The
rays undergo a regular reflection from a plate of pol-
ished glass, and are diffused by ground glass. In the
same way as the N-rays which are given off by a
Crookes tube, flame, or incandescent body, those given
off by the sun act on the small spark or flame and
increase its brightness.

LANGLEY’S AERODROME EXPERIMENTS,

Prof. La'nglejfs 12-foot aerodrome was tested on Au-
gust 8 with results considered decidedly encourag-
ing by its inventor. The model flew a distance of 600
yards and then sank in 22 feet of water. When it was
finally recovered, all that was left was a tangled wreck
of twisted wires. The time consumed in flight was
not more than 45 seconds. The course described was
a semi-circle. According to accounts which have been
published, the motor of the machine and the rudders
failed to work properly. The altitude of the machine
at the time of the fall was not greater than 50 feet.
From the meager reports which are thus far available,
it seems that the airship was driven by an 8 horse
power hydrocarbon engine connected up with two two-
bladed propellers located one on each side of the ma-
chine at about its middle point. One four-bladed wind
vane rudder was mounted behind the engine; then
came the.rudder proper. On each side the airship was
supported by a pair of white silk wings, 414 feet long
by 2 feet in width. The propellers were located on
the side between the wings and turned toward each
other. The wings, rudders, engine and other running
gear were fastened to a central cylindrical tube of
aluminium 18 inches in length and about 4 inches in
diameter and tapering at both ends. It is said that
the test of the small model will be followed at an early
date by a trial by the 60-foot aerodrome which is
owned by the government, and which cost $70,000.




132

THE HUDSON RIVER TUNNEL.

The work of driving the Hudson River tunnel from
Jersey City to Manhattan has progressed so favor-
‘ably under its present management, that before very
long communication beneath the river will be estab-
lished. The tunnel will provide communication be-
tween the trolley systems of New York and Jersey
City, and by affording a
rapid and continuous ser-
vice between these cities,
will confer a great boon
Jupon the traveling public
who hitherto have been re-
stricted to an intermittent
ferry service. The origin-
al projector of the Hudson
River tunnel was Mr. De-
witt Clinton Haskin, one
of the active spirits in the
building of the Union
Pacific Raiiway, who com-
menced the construc-
tion of the tunnel as far
back as 1874. The origin
al plan called for two sep-
‘arate tunnels with a single
steam railroad track laid
in each. A circular work-
ing shaft 30 feet in dia-
meter was dug on Fif-
teenth Street, Jersey City,
100 feet inside the bnlk-
head line of the river; it
termina‘ed in an enlarged
chamber from which the
headings of the two paral-
lel tunnels were started on
an easy grade toward their
deepest level, which lies in
the proximity of the Manhattan shore. The New York
shaft was sunk near the bulkhead line at the foot of
.Morton Street, the distance between the two shafts be-
ing about 5,400 feet. Mr. Haskin commenced the con-
struction of the tunnel without the use of the cus-
tecmary excavating shield and iron lining, relying
upon the compactness of the silt through which the
tunnel was driven to prove sufficient, in co-operation
with the compressed air, to resist distortion until the
2-foot brick lining of the tunnel could be built in
place.

Scientific American

The difficulty of closing air leaks with sufficient
alacrity led to the use of a pilot tunnel at the
heading. This consisted of a 5-foot iron tube which
was carried forward on the line of the axis of the tun-

nel into the ground ahead. This tube was used as a
center from which braces were carried out radially
to hold the surrounding wall of the tunnel during con-

View in Rear of Shield at Heading, Showing Full Diameter of Tunnel (19 Feet 4 Inches).

struction. On July 21, 1880, a shocking accident oc-
cured, due to the shallowness of the overlying silt
above the tunnel roof. There was a blow-out which
resulted in such a sudden in-rush of water that the
air lock became jammgd, and twenty of the workmen
were caught and perished. The work was carried on
with more or less intermission until, with 2,000 feet
of the north tunnel completed, the company in 1882
suspended operations." Subsequently, in 1890, an Eng-
lish company was formed with Sir John Fowler and
Sir Benjamin Baker as consulting engineers, for the

AugusT 22, 1903.

purpose of completing the tunnel; but after carrying
the tunnel forward until 3,895 feet was completed, they
also abandoned the work. Ultimately the New York
and New Jarsey Railway Company was incorporated for
the purpose of carrying through the great undertaking,
and they have prosecuted it with such vigor that the
north tunnel will probably be completed in January,
1904.

The tunnel descends
from the Jersey side on a
grade of about two per cent,
and at a depth below the
river bottom which varies
from 5 feet to over 60 feet.
The shaft already re-
ferred to at the western
end of the tunnel is 30 feet
in diameter and 65 feet in
depth. It is brick-lined
and opens into the power
house in which the new
operating plant has been
installed. The external
diameter of the northern
tunnel is 19 feet 514
inches and its internal dia-
meter 18 feet 114 inches.
The southern tunnel,
which is being built of a
diameter to accommodate
the trolley cars which it
is now intended to run
through the tunnels, is 15
feet 3 inches in internal
diameter, and 16 feet 7
inches in external dia-
meter.

Both tunnels are be-
ing built by - the Great-
head shield system and lined with a cast-iron shell
which is made in-segments provided with internal
flanges by which the shell is bolted in place. It is in-
teresting here to recall the fact that the first use of
the system of tunneling now known as the Greathead
system ever made in this country occurred in the
construction of a short section of the projected Broad-
way underground railway in this city, when the meth-
od designed by the late Alfred E. Beach, one of the
editors and proprietors of this journal, was success-
fully used.

Front View of New Shield for South Tunnel.
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Profile of the Hudson River Tunnel, Showing by Black Shading the Portions Yet to be Excavated.

THE HUDBON RIVER TUNNEL,
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After the English company abandoned the construc-
tion of the northern tunnel in 1891, it was allowed to
fill with water. When the work was taken in hand by
the present company the tunnel was pumped out, and
it was found that with the exception of some 470 feet,
the work already done was in good condition. This
was in the latter part of 1896, and from that time until
1902, when orders were given to proceed with con-
struction, the tunnel was regularly pumped out and
maintained in good condition.
A new building was erected at
the Jersey shaft, equipped with a
very complete power plant, in-
cluding hydraulic pumps and air
compressors, etc. The shield
which was used by the Eng-
lish company was overhaul-
ed and is being used in complet-
ing the north tunnel. It was de-
signed for use only in silt, and as
the tunnel has now reached a
point where rock and boulders
are encountered in the lower
half of the excavation, it has
been found necessary to build a
heavy apron, extending 6 feet in
advance of the upper half of the
cutting edge of the shield, and
reaching from side to side of the
shield. This apron is built of
12-inch I-beams and 3;-inch
stecel plates, and it is strongly
braced. Under the shelter of this
apron, which is heavily shored
up, the workmen are able to pass
forward of the shield and drill l
and blast out the rock below it.
This work is unique in horizon-
tal shield excavation, ‘and so far
it has been carried forward with complete success.

The method of operating the hydraulic shield is so
well known as to need no detailed description here.
It is forced forward into the silt by ‘means of hydrau-
lic rams which are set up between the front edge of the
completed iron lining of the tunnel and the rear edge
of the shield. As it moves forward, the silt is squeezed
through open inlets into the interior of the shield,
where it is broken off, loaded into trucks, and drawn
away from the heading by a cable. The finished tun-
nel is divided into three lengths by two air locks, one
of which is shown in our accompanying engraving. It
should be explained that the lower half of the tunnel,
at the point where our picture is taken, was filled with
excavated material from the heading, on which the
two tracks are laid. Ultimately this material will be
taken out and the full diameter of the tunnel ex-
posed. In our engraving the two trolley tracks are
clearly shown, together with the doors by which the
cars pass through the air-tight diaphragm. Another of
our engravings was made from a photograph taken in
the rear of the shield at the present heading. In this
case the material has been entirely removed, showing
the full diameter. The two tracks shown are merely
narrow-gage working tracks for the contractors. Ul-
timately, of course, a single track will be laid for

SECTIONAL VIEW OF HELIGOLAND LIGHTHOUSE
PROJECTORS.
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the operation of trolley cars. The cable-hauling system
is built in three sections, separated by the two air-
locks. The first of these, which is 1,575 feet in length,
extends from the Jersey shaft to the first air-lock;
the second, 1,660 feet long, extends from the first to
the second air-lock, while the third section reaches
from the second air-lock to the working face. The

cables are driven at a speed of 300 feet a minute and
are capable of handling 300 tons of excavated material

TRUNKS AND LIMBS OF TREES GNAWED BY BEAVERS.

in every ten hours. One of our engravings represents
a profile taken across the North River in the plan of
the north tunnel. The completed portion of the tun-
nel is shown by light shading, while the darker shad-
ing shows the amount, about 800 feet, that has yet to
be excavated. '

On the south tunnel new air-locks .have been in-
stalled, the necessary machinery is being built, and it
is probable that the actual construction of the tunnel
will be taken up again in the fall of the present year.
The shield for this work, which was designed by Jacobs
& Davies, engineers of the company, is shown in the
accompanying engraving. It will be seen that it is
divided by one horizontal and two vertical frames and
by transverse diaphragms. The shell is double and
the whole construction is calculated to give great
stiffness and resistance to distortion. It is provided
in front with a movable working platform which, if
necessary, may be carried. forward of the cutting edge.
In the rear it is provided with the necessary hydrau-
lic jacks, valves, etc., for carrying forward the shield
and for swinging the erector—a massive arm which
moves something like the hands of a clock, and is
used for picking up the cast-iron plates and placing
them in position ready for bolting up. It is interesting
to know that in spite of the difficult nature of the ma-
terial through which the tunnel is now being driven,
there being rock below and soft silt in the upper half
of the tunhel, progress is being made at the rate of
between 4 and 5 feet a day. The work is rendered
particularly hazardous by the fact that there is a
hydraulic head due to 65 feet of water, and that there
is only 10 feet of soft silt between this hydraulic pres-
sure and the roof of the tunnel. The successful finan-
cing of the company was completed through the efforts
of Mr. William G. McAdoo, the president, associated
with a few trolley capitalists, and to him we are in-
debted for the facts given. '

O
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MODERN SEARCHLIGHTS.

BY FRANK C. PERKINS.
(Continued from first page.)
carried to an extreme. Undoubtedly one-tenth of a sec-
ond is sufficient to make the maximum impression on the
eye, when the light is brilliant. 'But with a hazy atmos-
phere, and the light much diminished, it is doubtful
whether a longer duration should not be allowed. The
experiment will be watched with great interest, both
on account of the bold deviation from the ordinary
plan which has been so long followed, and also on the
ground of economy, which is claimed for the new
method. It is stated that on the first night of trial
the light was seen at the pier at Bilisum, a distance of
40 miles, which in itself seems sufficient to clear away
all doubts of the visibility of a fiash of short dura-
tion.

The front-page illustration shows a Schuckert search-
light with an Iris shutter, half closed, which has a
diameter of 6 feet 6 inches and throws a beam of light
of 316 million candle power. This search light is elec-
trically controlled by two levers, one of which con-
trols the motor mounted in the base of the searchlight
which operates the projector in a vertical direction
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through a train of gears, and the other starts or stops
the electric motor which controls the horizontal
movement of the beam of light. The Iris shutter is
used in order to make the projector perfectly 'light-
tight at any moment desired, and it operates similarly
to this type of shutter as applied to modern cameras.
The leaves of the Iris diaphragm slide within a fixed
diaphragm located in the axis of the ray of light and
provided with a fold. On some of the German search-

lights an apparatus known as a

“double disperser” is provided,

in order to convert concentrated

light rapidly into diffused light.

This arrangement consists of

two paralle! systems of cylin-

drical lenses, which may be slid
~against one another, whereby
the angle of dispersion of the

emitted ray can be varied at .

will. By means of this appar-

atus the angle of dispersion of
the light can be varied within

limits of from 2 degrees to 45

degrees if desired.

THE BEAVER AS A DAM-BUILDER.
A remarkable beaver dam has
lately been discovered near

Stroudsburg, Pa. -The work of

the animals is so .extensive that

it seems almost incredible they,
could have built the dam in
question, but this is proved by
the evidence of residents of the
vicinity, who are strictly re-
liable.
- The dam in question was dis-
covered about two years ago, by
a farmer living near its site. It
is located in a swamp, which for many years had
been drained of its surface water, except in a few
spots. Noting that most of the swamp was under
water, although but little rainfall had occurred, the
curiosity of the farmer was aroused, and he made
an investigation which led to the discovery. The dam
has been constructed around the northern edge of the
swamp, extending in a zigzag course, evidently to
avoid obstruction, and to increase its strength. It is
about 125 feet in length, and the top is wide enough
for a man to walk upon, without difficulty, ranging
from a foot to two feet in width. At present the top
is about three inches above the surface of the pond
which has been created by the dam, the water being
from two to four feet deep.

The farmer who made the discovery at first thought
that the work had been done by boys for sport, but
noticing the footprints of animals upon the top of the
structure, he followed these, and found some pieces
of wood, which apparently bore the marks of an ani-
mal’s teeth. The wood was taken to a naturalist who
resided in the vicinity, and after careful examination
the latter pronounced the marks to be from beaver

PROJECTORS OF THE HELIGOLAND LIGHTHOUSE.
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teeth. Further investigation in the vicinity showed
that the animals had felled a number of trees near
the dam, to use in its construction. The largest
pieces yet found in it are 8 inches in diameter by
actual measurement. The principal material used,
besides branches and twigs, was mud, which had been
deftly worked into it so solidly that a man weighing
235 pounds has walked upon the top without affecting
it.

The wood which has been used includes beech, white
ash, and oak. In cutting the trees, the animals work-
ed in a circle around the trunk, making deeper inden-
tations on the side toward the dam so that the trees
would fall into the water in the proper direction.
Judging by the size of the marks found, it is believed
that some of the beavers are unusually large animals,
but there have been only two or three seen since the
dam was constructed. The discovery has aroused
such interest that many naturalists have since visited
the locality. Their belief is that the swamp has been
“beaver ground” for many years, and that here has
existed one of the very few colonies of these animals
in the northern part of the country. The swamp is
owned by Judge Edinger, of Stroudsburg, who has
been making a study of the dam since it was located.
So interested has he become that he will allow no one
to attempt to trap or shoot the animals, and, with the
aid of the Zoological Society of Philadelphia, has had a
State law enacted purposely to protect them.

That Point Reyes Wind Record.

For the last two or three months, accounts have
been going the round both of the daily and the tech-
nical press, in which it is stated that at Point Reyes,
about 35 miles north of San Francisco, the wind re-
cently blew continuousiy for three days at a rate con-
siderably over 100 miles an hour, and that speeds up
to 135 miles have been recorded. It is also asserted
that for two years the Point Reyes station has taken
the world’s record for speed of winds.

The ScienTIFIC AMERICAN has taken the trouble to
investigate these statements and is informed by the
Weather Bureau that there are no records of ‘“wind
velocity of 135 miles having been attained at Point
Reyes.” From the establishment of the station at
Point Reyes Light on March 1, 1889, to the end of
May, 1903, the following are the maximum velocities
recorded during the several months:

January .............. 5 July ..ooiiiiiiiiiinnn. 90
February ............. 98 August .......c000nnn 64
March ............... 108 September ............ 72
April ...t 84 October .............. 70
May ....oiiiiiinnnnns 120 November ............ 82
June .......c00000nnn 80 December ............ 7

During May, 1903, a very severe storm raged at
Point Reyes for a number of days, and for nine con-
secutive days the wind blew at an average of 52 miles
per hour. :

Even if 135 miles an hour had been attained by the
wind, at this point, still that velocity would not have
broken all records in this country. We are assured
by the Weather Bureau that one of its stations was
in operation at Mount Washington, N. H., from June,
1871, to September, 1887, and that for three months,
July, August, and September, the following maximum
velocities were recorded:

January ......... 00,186 July ...iiiiiiiiiinns 120
February ............ 168 August ............0.. 120
March ............c... 156 September ........... 116
April ....iiiiiiiinnn. 182 October .........ec.u. 160
May ...covivinnnnnnn. 128 December .%.......... 180

Compared with these high velocities the Point Reyes
records pale into insignificance.

Death of Dr. Ludwig Mond.

Dr. Ludwig Mond, the well-known chemist, died re-
cently in Rome. Born in Cassell, Germany, in 1839,
he was educated at Marburg and Heidelberg. He emi-
grated to England in 1862, and there introduced his
well-known process for recovering sulphur in alkali
works. Eleven years later he established the largest
alkali works in the world at Winnington, England.
He was the inventor of a process for the manufacture
of chlorine and of a method of producing gas for
heating and power purposes. In last week’s SupPLE-
MENT Will be found a good description of Mond gas
and its manufacture. Dr. Mond also invented a ga
battery and a process of making pure nickel. The
latter was based on the formation of what he called
nickel carbonyl, a chemical compound which he dis-
covered and investigated with Langer and Quincke.
The Davis-Faraday research laboratory, now famous
throughout the scientific world, was founded by him
in 1896. Besides being a scientist of rare parts, Dr.
Mond was an art lover, whose collection of early
Ilalian masters is one of the finest in England.

The heaviest train load ever hauled by one locomo-
tive was recently reported. A train of eighty-four
loaded cars, weighing in the aggregate 4,787.5 tons,
was hauled a distance of 63 miles, at the rate of 13

miles an hour.
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Electrical Notes.

The production of aluminium is given in a report on
aluminium and bauxite for 1902, by Dr. Joseph Struth-
ers, issued by the United States Geological Survey.
The production of aluminium in the United States dur-
ing 1902 was approximately 7,300,000 pounds, as com-
pared with 7,150,000 pounds in 1901, the sole producer
being the Pittsburg Reduction Company, which has
large plants in operation at Niagara Falls and at Shaw-
inigan Falls, Quebec, Canada, and is installing a 'large
plant on the St. Lawrence River.

The problem of smelting steel by electricity has for
some time attracted the attention of inventors, and
many experiments have been made to achieve the de-
sired end. In the beginning of the year 1900 an elec-
tric steel furnace, without electrodes, was built at Gy-
singe, in Sweden, and its action watched with consid-
erable curiosity as to its successful operation. After
a few experiments, the first ingot was produced and
the steel was found to be of an.excellent quality. Thus,
the problem was solved in a technical way, although
considerable progress was necessary before the process
could be considered a commercial success. In Novem-
ber, 1900, a larger furnace was built on the same lines
as the first one and proved much more successful than
its predecessor. In August, 1901, both furnaces were
ruined by fire and the firm experimenting with them
decided to build a steel works. This information
comes from the Trading and Shipping Journal of Goth-
enburg, Sweden, and is not as complete, electrically,
as might be desired. However, it is stated that in the
new works a 300 horse power dynamo, direct-connected
to a turbine, will furnish the current. The new fur-
nace will hold 3,970 pounds, and its yearly output is
egtimated to be in the neighborhood of 1,500 tons if
charged with cold, raw material. The steel made un-
der this process is said to be of a superior quality,
characterized by strength, density, uniformity, tough-
ness and the ease with which it can be worked in cold,
unhardened condition, even when containing a very
high degree of carbon. Tungsten steel manufactured
by this process is said to make stronger magnets than
other tungsten steel and does not warp in"the harden-
ing. Microscopic experiments have shown that the
electrically made steel is not different in any way
from crucible steel.

Prof. McKendrick, F.R.S., has been carrying out a
series of experiments with a highly sensitive galvano-
meter, to demonstrate electrical phenomena of mus-
cles, nerves, and heart in certain fishes, which on ac-
count of these peculiarities are described as electric
fishes. These inhabitants of the seas have the power
of giving electrical shocks from specially constructed
and living electrical batteries. There are in all about
fifty known species of fishes that possess these electri-
cal organs, but only the electrical properties of five
or six have been studied in detail. The best known are
various species of torpedo, belonging to the skate fam-
ily, found in the Mediterranean and Adriatic Seas;
the gymnotus, an eel found in the region of the Ori-
noco in South America; the malapterurus, the raash
or thunderer fish, of the Arabs, a native of the Nile,
the Niger, Senegal, and other African rivers, and var-
ious species of skate found in the seas around Great
Britain. The electrical fishes do not belong to any one
class or group—some are found in fresh water, while
others inhabit the sea. They possess two distinct types
of electrical organs. One closely relates in structure
to muscle, as found in the torpedo, gymnotus, and
skate, while the other presents more of the characters
of the structure of a secreting gland, as illustrated by
the electric organ of the thunderer fish. - Both types
are built upon a vast number of microscopical ele-
ments, each of which is supplied with a nerve fiber.
These nerve fibers come from large nerves that origi-
nate in the nerve centers, brain, or spinal cord, and in
these centers are found special large nerve cells, with
which the nerve fibers of the electric organs are con-
nected, and from which they spring. Yet the elec-
tricity is not generated in the electric centers, and
conveyed by the electric nerves to the electric organ,
but it is generated in the electric organ itself. It is
only produced, however, so as to give a shock when set
in action by nervous impulses transmitted to it from
the electric centers by the electric nerves. According
to Prof. McKendrick, there are few departments of
physiological science in which can be found a more
striking example of organic adaptiveness than in the
construction of the electric fishes. In these animals
there are specialized organs for the production of elec-
tricity on an economical basis far surpassing anythihg
yet contrived by man. The organs are either modified
muscles or modified glands, structures which in all
animals manifest electrical properties. The problem,
however, of the evolution of electric organs is the
same as that confronting us when we trace the growth
in the animal world of any organ of sense, or for that
matter of any organ in the body. Whether they are
merely the result of mechanical causality or otherwise,
Prof. McKendrick contends is too abstruse a problem
for the supply of a conclusive explanation.
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Engineering Notes,

Prof. Slaby has demonstrated after exhaustive ex-
periments that the surface of the earth plays an im-
portant part as a conductor of Hertzian waves, for
which many have heretofore regarded the air as the
only conductor. He constructed an artificial earth
which was immunized from external influence by cov-
ering the floor of his laboratory with zinc. He then
experimented with waves on the floor until his theory
was proved.

A recent test of Low Moor staybolt iron, made by
one of the leading American railroad companies, gave
the following excellent results. Three specimens wcre
tested and the average figures were: Tensile strength,
51,020 1bs. per square inch; elastic limit, 29,656 1bs.;
elongation in 8 in.,, 30.58 per cent.” All of the test
pieces passed the hot and cold bending tests. The
chemical analysis showed: Silicon, .074 per cent; phos-
phorus, .083 per cent; iron, 99.43 per cent; carbon and
manganese, traces; sulphur, none.

Some interesting experiments have been carried out
with a new monorail system devised by a French engi-
neer, M. Devic. The inventor has built a model upon
the scale of one-tenth of what the actual train is to be,
and with this he has attained a speed of 13 miles an.
hour. The train is to be propelled by electric power,
and in order that high speed may be attained, the in-
ventor relies upon two factors—diminution of weight
and a more effective grip of the driving wheels upon
the single track of the railroad. The inventor claims
to have designed a rail which will afford the wheels
sufficient grip irrespective of the weight they may be
supporting. Further experiments with a much larger
model are to be carried out at Nemours to prove the
utility and advantages of the system. M. Devic is
sanguine of attaining a speed up to 200 miles per hour.

So much persistent effort has, in recent years, been
expended in cutting down boiler- and engine weights
on warships—and not always for the best of the ser-
vice—that to the naval engineer there must be a good
deal of satisfaction in reading a recent paper pre-
sented to the Institution of Naval Architects by W. H.
‘Whiting, Assistant Director of Naval Construction of
the British Navy, dealing with “The Effect of Modern
Accessories on the Size and Cost of Warships.” The
substance of Mr. Whiting’s paper is that there are
a hundred and one different ways, and many of them
not very useful ways, in which the weight of a mod-
ern warship has been increased. Few of them have
anything to do with the propelling power of the
ship, and all of them might be carefully scrutinized
and revised with the certain result of advantageously
lightening the ship by a great many thousands of
pounds. The fondness for unnecessarily heavy brass
fittings of all kinds, for example, has often been men-
tioned as one of the things which might well be re-

. stricted, and while this is only a little thing in itself,

it is the little things which count severely in the ag-
gregate. Take so insignificant a matter as paint, for
illustration! Mr. Whiting says that one who has not
the records before him may well be incredulous at the
enormous weight of paint'worked into a ship. The
most serious feature is that the process never ceases,
and the greater the pride in the ship, the greater the
tendency to sink her with white lead. He mentions a
case in which there was removed from the inner sur-
face of a portion of the crew space of a destroyer
paint of a weight of over two pounds per square foot.
This is, no doubt, exceptional; but it may well be
questioned whether all officers realize how, by a rigid
economy in paint, they may not inappreciably benefit
their ship. A curious development, further, has been
the desire for screw gear on board ship. Not merely
in rigging, but in many fittings, such as awnings,
ridge-ropes, guard-chains and ropes, and in the secur-
ing of all kinds of gear, lashings have given place to
screws and slips, which not only add directly to the
weight, but impose greater strains on the fittings.
The screws mean bigger awnings, bigger stanchions,
and so on.—Cassier’s Magazine.
The Current Supplement.

" The London correspondent of the SCIENTIFIC AMERI-
cAN begins the current SupPLEMENT, No. 1442, with an
article in which he describes the method by which
London’s “tubes” were constructed. Dr. Charles Minor
Blackford discusses the new Cuban telegraphic service.
The third installment of the article on the Schroeder
contact process of sulphuric acid, manufacture comes
from the pen of Dr. Charles L. Reese. The recent disas-
ter which occurred on the Paris Metropolitan Under-
ground renders rather timely a description of the de-
tails of construction of the tunnel. “Colors for Soaps
and Perfumes” is the title of an article which will
probably be of interest to the manufacturing chemist.
Cyril Davenport tells much that is instructive and in-
teresting on the making of mezzotints. Among minor
articles may be mentioned those which describe the
arduous work of the expert train dispatcher, totemism,
pearls of western Europe, underwriters’ laboratories,
and the cultivation of India rubber trees.
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BORELLY’S COMET.
BY MARY PROCTOR.

From the time of the first observation, Boreily's
comet grew brighter very rapidly and could be easily
seen with the unaided eye as early as June 30. The
comet is now fading rapidly from sight, and by
this time is lost in the twilight.

In the Lick Observatory Bulletin, No. 47, an ephe-
meris given, locating the comet on my father’s Star
Chart, from July 14 to September 20, makes it possible
to trace the path of the comet through these points for
August and September.

Right Ascension, Declination,
H. M. 8

August 1.5 11 43 4 + 51° 18’.8
. 3.5 1 32 21 48° 51'.6

L 55 11 21 50 46° 40'.4

b 7.5 i 14 49 44° 41’2

s 9.5 i 7 3l 42° 50°.8

* 115 11 0 49 41° 6.3
‘135 10 54 23 39° 24'.1
155 10 48 12 37° 429
“11h 10 42 2 35° 58.0
195 10 35 58 ° 7.2
*2l5 10 29 54 20 7.0

“ 5 10 24 3 29° 54'.8

* 235 10 18 30 27° 21".0

M IE] 10 13 31 24° 47'.3

v 295 10 9 22 21° 54'.6

* 3l5 10 5 59 18° 53'.8
September fg 118 § 3(1i 15° 42’.({

oy d 2 120 45/
& 6.5 10 1 8 9° 43/.1

ke 85 10 0 50 6° 451

¢ 10.5 10 1 2 3° 50°.8

“ 12.5 10 1 37 1° 2.4

i 14.5 10 2 — 1042’8
s 16.5 w 3 35 — 4° 21’9
W8 18.5 10 4 52 — 6° 58°.7
& 20.5 10 6 19 — 9° 29’5

The path can also be traced in the maps at the end of Young’s ‘* Lessons
in Astronomy,” by those who have not a copy of Proctor’s Star Chart.

From July 14 to 30, the comet passed from Cygnus
through the constellation of Draco to Ursa Major,
where it was located for a while near the bowl of
the so-called Great Dipper. From July 30 to August
27 it passes from Ursa Major, through Leo Minor, and
will be south of Gamma in Leo by the 27th. This is
the date of its nearest approach to the sun, its peri-
helion distance being 31,000,000 miles. On September
2 it will be half-way between Gamma and Alpha (Regu-
lus) in Leo, and by September 8 it will be in Sextans,
an-insignificant group of stars midway between the con-
stellations of Leo and Hydra. By the 20th it will have
reached Hydra, being several degrees southeast of
Alphard, which marks the heart of the monster, and
close to Alkes in the Crater.

It will be seen, by glancing at the map for August
(Map VIII, in my father’s “Half Hours With the
Stars”), that as Leo sets in the northwest early in
the evening, the comet is no longer visible, being below
the horizon at that time. A glance at Map IV., how-
ever, will give an idea of the path of the comet, if we
draw an imaginary line (indicated by a dotted line
in the map) passing from Cygnus, in the upper part
of the map, through Draco, Ursa Major, Leo, «nd end-
ing at Alkes above Hydra.

Prof. Barnard, of the Yerkes Observatory, has made
a good series of photographs of the comet, with a lens
only 1% inches diameter. This shows the comet with
a tail 20 degrees long. On July 24 the tail seemed to
break off some three degrees back of the head. In a
photograph taken July 30, the tail appeared single.

There is nothing specially remarkable about the
comet, and it has been a disappointment to those who
have watched for a display. Nevertheless the head
has been as bright as that of many a great comet,
though the tail visually has kept faint. The nucleus
has not been at all active. Everything depends upon

the activity of

wosON BRI g
the nucleus, as
far as a display

is concerned.

Newton’s law of
gravitation, which
states that two
bodies attract each
other with a
force inversely
proportional t o
the square of the
distance ‘between
them, has heen
made the subject
-of an exhaustive
investigation by
Prof. E. W.
Brown, of Haver-
ford College. Prof.
Brown announces
that his calcula-
tions show that
Newton’s laws
represent the mo-
tion of our moon
to within one-
millionth of one

uotUoH Sinwegy

Southern Horuos

APRIL CHART (MAP VL.).
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per cent and that no other physical law has been ex-
pressed with anything like the precision of its simple
statement.

OBSERVATIONS OF BORELLY'S COMET AT LICK
OBSERVATORY.
BY W. W, CAMPBELL, DIRECTOR.

The comet discovered on June 21 by Astronomer
Borelly at Marseilles, though invisible to the naked
eye at time of discovery, was a conspicuous object in
the evening sky in the latter half of July. The nu-

Borelly’s comet, July 15. 1903. Borelly’s comet, July 20, 1903.
2 hours, 16 minutes’ exposure. Four hours’ exposure.

LICK OBSERVATORY PHOTOGRAPHS OF BORELLY’S
COMET.

Stars appear as lines, because the motion of the comet was followed by
the telescope,

cleus was considerably brighter than a fourth-magni-
tude star, and at first sight most observers would mis-
take it for a star. A closer examination, however,
showed that it was very hazy in appearance and had
a considerable diameter. In our clear skies, a tail
some 4 degrees in length was visible to the naked eye.
The power of the photographic plate was such that a
maximum length of tail of some 10 degrees was record-
ed. The distance of the comet from the earth at the
time was about 36 million miles, and the linear length

- of the tail observed was approximately six million

miles.

The accompanying photographs were made on July
15 and July 20. The tails should be shown by them
to have a length of 4 inches or more, corresponding to
about 7 degrees. The difficulty of reproduction is so
great that it is doubtful if the reader can trace them
to that extent. The comet was moving rapidly among
the stars during the long exposure, and inasmuch as
the telescope was caused to follow the nucleus of the
comet very closely, the surrounding star images are
drawn out into straight lines.

The original negatives show that the details of
structure in one photograph are wholly different from
those in the other. Comet photography of the past
ten years has determined the fact that the tails under-

{
)
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Southern iLeriaet.

AUGUST CHART (MAP VIIL).

PROF. PROCTOR'S STAR MAPS OF THE HEAVENS IN SPRING AND SUMMER, SHOWING IN DOTTED LINES THE COURSE OF
BORELLY’'S COMET FROM JULY 14 TO SEPTEMBER 20, TEE TIME OF ITS DISAFPEARANCE.
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go very rapid transformations. The structure of one
night is often entirely replaced by a different one the
next night. Some force residing in the sun evidently
exerts a repulsion upon the finely divided matter
ejected from the head, in such a way that this ma-
terial is driven in a direction opposite from the sun,
and with such speed that in twenty-four hours it is
usually lost in space and an entirely new tail has re-
placed it.

Spectroscopic observations of the present comet
show that a large portion of its illumination is .due
to reflected sunlight; other components are due to
the presence of carbon and nitrogen vapors; still others.
are due to the presence of vapors not yet identified.

The relation -of comets to other stellar bodies, so
far as their origin and the history of their develop-
ment is concerned, remains extremely obscure. Why
the sun should so powerfully increase the activity
within a comet is entirely unknown. It has recently
be'en proven, however, that light and heat falling upon
any surface exert a minute pressure upon that sur-
face, very much in the same way that a breath of air
exerts a pressure. The supposition that these forces
of light and heat acting upon the highly rarefied come-
tary matter may develop it in size and activity, and
repel the gases in such a way as continuously to form
a tail, is a most interesting and promising one.

The orbit of the comet was very accurately computed
by Prof. Perrine, who found that it is moving in a
parabola. It is difficult to supply a drawing showing
the position of the comet’s orbit with reference to the
orbit of the earth, for the reason that the plane of the
former makes nearly a right angle with that of the
latter; to be exact, the angle between the two planes
is 85 degrees. The comet has come into the solar
system practically from an infinite distance, and will
retire from our system never to return. The point of
nearest approach to the sun will be reached on the
evening of August 27, at a distance of 31 million miles.
Before the publication of this noté it will, no doubt,
have been lost to view for a time on account of its
nearness to the sun.

Metal in Yacht Construction.

The hulls of large racing yachts present many
problems other than the general design and the lines.
The question of material is one which constantly
troubles the marine architect. It now seems that
aluminium and manganese bronze are to have a com-
petitor, if the accounts in the newspapers prove to be
worthy of credence. It is said that a new metallic ele-
ment (?) has been discovered and has been christened
“selium.” From the meager information available it
seems that the new metal has certain properties which
will render it invaluable for-air-ship and yacht con-
struction. It is said to be lighter and stronger than
aluminium and the cost is only one-twelfth as much.
On August 8, 1903, aluminium 99 per cent pure, in in-
gots, was quoted at 33 to 37 cents a pound in ton lots.
This would make selium about 3 cents a pound. This
compares quite favorably with pig-iron, which is quoted
at $18.25 a ton at tidewater. It is extrdordinary that
a new metal should be produced at once at such an
astonishingly low price. We are used to having new
elements doled out from ‘the laboratories at about $5
a look, and now we have a whole pound for 3 cents!
We should be more inclined to credit the discovery if
it was given to the world in a more legitimate manner.

It is not, however, its cheapness which will com-
mend it to the yacht designer. It does not rust and
takes a fine polish like nickel. If it should be found
that it will not pit under the infiuence of sea water
and that no elec-
trolytic action
sets in, it will be
an ideal material
for the maker of
hulls to conjure
with. It still re-
mains to be seen
if Mother Nature
has been good to
Messrs. Herres-
hoff, Fife, and
Watson.

—_—— O

A decree is pub-
lished fixing May
1, 1904, for pre-
senting tenders
in Santiago for
the construction
of the Chilian
section of the
Transandine Rail-
way. The gov-
ernment guaran-
tees 5 per cent on
a capital not ex-
ceeding $7,-
500,000,
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Fig. 7.—Metal Tipping. Fig. 8.—Rubber Masticators.
THE MAKING OF A LEAD PENCIL.
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THE MAKING OF A LEAD PENCIL.

The_ lead pencil, so generaily used to-day, is not, as
its name would imply, made from lead, but from
graphite. It derives its name from the fact that
prior to the time when pencils were made from
graphite, metallic lead was employed for the purpose.
Graphite was first used in pencils after the discovery
in 1565 of the famous Cumberland mine in England.
This graphite was of remarkable purity and could be
used without further treatment by cutting it into thin
slabs and incasing them in wood. .

For two centuries England enjoyed practically a
monopoly of the lead-pencil industry. In the eigh-
teenth century, however,
the lead-pencil industry had
found its way into Ger-
many. In 1761 Caspar l'a-
ber, in the village of Stein,
near the ancient city of Nu-
remburg, Bavaria, started
in a modest way the manu-
facture of lead pencils, and
Nuremburg became and re-
mained the center of the
lead-pencil industry for
more than a century. For
five generations Faber’s de-
scendants made lead pencils.
Up to the present day they
have continued to devote
their interest and energy to
the development and perfec-
tion of pencil making. Eb-
erhard Faber, a great-grand-
son of Caspar Faber, immi-
grated to this country, and,
in 1849, established himself
in New York city. In 1861,
when the war tariff first
went into effect, he erected
his own pencil factory in
New York city and thus be-
came the pioneer of the
lead-pencil industry in this country. Since then
four other firms have established pencil factories
here. Wages, as compared to those paid in Germany,
were very high, and Eberhard Faber realized the
necessity of creating labor-saving machinery to over-
come this handicap. Many automatic machines were
invented which greatly simplified the methods of
pencil making and improved the product. To-day
American manufacturers supply nine-tenths of the
home demand and have largely entered into the com-
petition of the world’s markets.

The principal raw materials that enter into the mak-
ing of a lead pencil are graphite, clay, cedar and rub-
ber.

Although graphite occurs in comparatively abund-
‘ant quantities in many localities, it is rarely of suffi-
cient purity to be available for pencil making. Oxides
of iron, silicates and other impurities are
found in the ore, all of wkhich must be care-
fully separated to insure a smooth, service-
able material. The graphites found in
Eastern Siberia, Mexico, Bohemia, and Cey-
lon are principally used by manufacturers.
The graphite, as it comes from the mines,
is broken into small pieces, the impure
particles being separated by hand. It is
then finely divided in large pulverizers and
placed in tubs of water (Fig. 1), so that the
lighter particles of graphite float off from
the heavier particles of impurities. This
separating, in the cheaper grades, is also
done by means of centrifugal machines, but
the results are not as satisfactory. After
separation the graphite is filtered through
filter-presses.

The clay, after having been subjected to
a similar process, is placed in mixers with
the graphite, in proportions dependent upon
the grade of hardness that is desired. A
greater proportion of clay produces a
greater degree of hardness; a lesser pro-
portion increases the softness.

Furthermore, the requisite degree of
hardness is obtained by the subsequent
operation, viz., the compressing of the lead
and shaping it in to form ready to be
glued into the wood ‘casings (Fig. 2). A highly com-
pressed lead will produce a pencil of greater wear-
ing qualities, an importani feature in a high-grade
pencil. Hydraulic presses are used for this purpose;
and the mixture of clay and graphite, which is still
in a plastic condition and has been formed into loaves,
is placed into these presses. The presses are provided
with a die conforming to the caliber of the lead de-
sired, through which die the material is forced. The
die is usually cut from a sapphire or emerald or other
very hard mineral substance, so that it will not wear
away too quickly from the friction of the lead.- The
lead leaves the press in one continuous string which is

Scientific American

cut into the lengths required (usually seven inches.

for the ordinary size of pencil), placed in crucibles,
and fired in muffle furnaces. The lead is now ready
for use, and receives only a wooden case to convert it
into a pencil.

The wood used in pencil making must be close and
straight grained, soft so that it can readily be whit-
tled, and capable of taking a good polish. No better
wood has been found than the red cedar (Juniperus
virginiana), a native of the United States, a durable,
compact and fragrant wood, to-day almost exclusively
used by pencil makers the world over. The best qual-

ity is obtained from the Southern States, Florida and

..f
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pencils meanwhile drying, and are emptied into a re-
ceptacle. When sufficient pencils have accumulated,
they are taken back to the hopper of the machine and
the operation repeated. This is done as often as is
necessary to produce the desired finish. The better
grades are passed through ten times or more. Another
method is that of dipping in pans of varnish, the
pencils being suspended by their ends from frames,
immersed their entire length and withdrawn very
slowly by machine. A smooth enameled effect is the
result. The finest grades of pencils are polished by
hand (Fig. 5). This work requires considerable deft:
ness; months of practice are necessary to develop 2
skilled workman. After be-
ing varnished, the pencils
are passed through ma-
chines by which the accu-
mulation of varnish is
sand-papered from their
ends. The ends are then
trimmed by very sharp
knives to give them a clean,
finished appearance.
Stamping is the next op-
eration (Fig. 6). The gold
or silver leaf is cut into
narrow strips and laid on
the pencil, whereupon the
pencil is placed in a stamp-
ing press, and the heated
steel die brought in contact
with the leaf, causing the
latter to adhere to the pen-
cil where the letters of the
die touch. The surplus leaf
is removed, and, after a
final cleaning, the pencil is
ready to be boxed, unless it
is to be further embellished
by the addition of a metal

Fig. 9.— Cutting Rubber Bands and Erasers.

Alabama in particular. Eberhard Faber established
his first cedar mill in Cedar Keys, Florida, in the
early sixties, whence he supplied his own demand and
exported considerable quantities to European manu-
facturers.

The wood is cut into slats about 7 inches long, 2%
inches wide, and 14 inch thick. It is then thoroughly
dried in kilns to separate the excess of moisture and
resin and to prevent subsequent warping. After this
the slats are passed through automatic grooving ma-
chines (Fig. 3) each slat receiving six semi-circular
grooves into which the leads are placed, while a
second slat with similar grooves is brushed with glue
(Fig. 4) and covered over the slat containing the
leads. - This is -passed through a molding-machine
which turns out pencils shaped in the form desired,
round, hexagon, etc. The pencils are now passed

Fig. 10.—Boxing the Rubber Bands.

THE MAKING OF A LEAD PENCIL.

through sanding machines to provide them with a
smooth surface.

After sandpapering, which is a necessary prelimi-
nary to the coloring process, when fine finishes are
desired, the pencils are varnished by one of several
methods. That most commonly employed is the
mechanical method by which the pencils are fed
from hoppers one at a time through small apertures
just large enough to admit the pencil. The varnish
is applied to the pencil automatically while passing
through and .the pencils are then deposited on a long

" belt or drying pan. They are carried slowly a distance

of about twenty feet, the varnish deposited on the
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— tip and rubber, or other at-
tachment.

In this country about
nine-tenths of the pencils are provided with rub-
ber erasers. These are either glued into the wood
with the lead, or the pencils are provided with
small metal ferrules (Fig. 7) threaded on one end,
into which the rubber eraser-plugs are inserted.
These ferrules are made from sheet brass, which is
cupped by means of power presses, drawn through sub-
sequent operations into tubes of 4 or 5 inch lengths, cut
to the required size, threaded and nickel-plated.
Eberhard Faber has a large number of these presses
which are continually operated for this purpose alone.
The rubber plugs used in these pencils are but one
of many rubber products (erasers, bands, and the like)
made in the E. Faber factory in Newark. These ar-
ticles are all made from pure Para gum, which is
thoroughly masticated in huge powerful masticating
machines (Fig. 8), then cured, mixed with sulphﬁr and
the necessary ingredients to add to its era-
sive qualities, and vulcanized. The rub-
ber is molded, and in some cases cut, to
the required sizes (Figs. 9 and 10).

The Pennsylvania Railroad tunnel under
the Hudson River was begun on June 25.
The tunnel work is divided into two sec-
tions, known as the northern and the east-
ern sections. The first drill holes for the
first shaft were started at noon at the foot
of 32d Street and Eleventh Avenue, New
York.

In addition to being an ill-smelling, nox-
ious plant, the jimson weed (Datura stra-
monium), also known as stinkweed and
stinkroot, has distinctly poisonous proper-
ties and should be exterminated wherever
growing. It is recommended by the poison
plant specialists of the Department of Agz-
riculture to mow the weed while in blos-
som. The seeds are especially poisonous,
and fatal cases are known of children eat-
ing them. Poisoning can also be produced
by sucking the flower, which is an attrac-
tive-looking, very light lavender blossom.
Cattle in a few instances have been pois-
oned by eating the leaves of young plants,
where present in grass hay, but these animals either
avoid the plant or are very resistant to its poison.
Young plants do not contain a large proportion o¥
poison.—G. E. M.
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00

The Russian Department of Agriculture is offering
two prizes for the best separators of average dimen-
sions and capable of treating from sixteen to twenty
gallons of milk an hour. The competition is open to
foreigners, and entries must be made befcre February

.28 (new.style), 1904. The prizes will be 1,500 rubles

and 500 rubles, or about $825 and $275 respectively.
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ALFALFA ON WESTERN CATTLE RANGES,
BY DAY ALLEN WILLEY.

The prediction is made that the choicest beef and
mutton served on the tables of the world will be
raised within a few years on the great pastures of the
West and Southwest. It is known in a general way
that live stock has been considerably im-
proved recently by the modern systems
which are employed on ranches; for no long-
er is the flesh driven off the bones of the
cattle in forcing them to go mile after mile
over plain and valley in search of new feed-
ing grounds. Many of the ranches of to-day
are divided into pastures, which, though per-
haps covering 50 or 60 square miles in ex-
tent, are provided with an abundance of
fodder.

‘While the majority of the great herds and
flocks of the West as yet are of medium and
low grade stock, the tendency is to breed a
higher grade of animals; for the ranchmen
have realized that they can grow a kind of
food which is especially suitable for such
varieties as Herefords, Devons, Holsteins,
and Durhams in cattle, as well as even Me-
rino and Southdown sheep. This food is
alfalfa, which is perhaps one of the greatest
blessings which has been bestowed upon the
western farmer and stock raiser. Alfalfa is
another name for lucerne and in the South-

west is called Spanish clover, because its -,¥"

foliage resembles this clover to a certain extent.
is an attractive plant and only a few years ago was
considered far more ornamental than useful. Now,
however, it has been discovered that not only horses
and mules but cattle and sheep thrive npon it and

‘l,t:nj
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many as seven crops have been gathered in Colorado
and New Mexico when special attention is given it.
The seed is planted in the spring of the year, about
25 pounds being enough for one acre. The ground is

first prepared by plowing and after the seed is in, it
is kept fairly free from weeds until the plant secures

An Artesian Well for Irrigating an Alfalfa Field.

.a start, when it does its own weeding. In fact it is
very independent and practically takes care of itself
until it is ready for the blade of the harvester. Ii
can be piled or stacked like timothy or any other for-
age crop, and when properly piled in a field is proof

Western Cattle, Raised on Reclaimed Desert Land and Fattened with Alfalfa.

will eat it in preferenece to any other grass that
grows. The farm experts say that it contains as
much nourishment for live stock as corn and is as
good as the best timothy or other ordinary hay.
Alfalfa is an importation, being brought to the
United States first in 1842,
when some seed secured
from France was planted
in New Mexico. The first
harvest was considered of
little value and for a num-
ber of years the crop was
neglected, but the vegeta-
tion from the first field
began spreading over that
portion of the State until

to-day there are many
miles of territory upon
which nothing else is
grown. It is especially

adapted to the arid lands
of the West, for it grows
Juxuriantly with a very
small amount of moisture.
In the irrigated districts
it has become one of the
principal forage crops and
is as extensively raised in
Colorado as in the south-
ern part of the country
and more and more is be-
ing raised as the farmers
appreciate its value.
"Alfalfa grows so rapidly
that in six months the
mower can go over the
field four or flve times and
cut off from 1% to 2 tonsan
acre at each harvest. As

S &

against the weather. Sometimes it is pressed into
‘bales and stowed away; but most of the large ranch
owners grow it in convenient places, stacking it up
near their pens and pastures. They get a great deal
out of their alfalfa fields for a small amount of money,
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for the average cost of the seed, cultivation, harvest-
ing and stacking is only about $1.50 a ton, where four
crops are gathered in a season. One reason for the
low cost of making the crop is that the ordinary horse
cultivators and harvesters can be used, thus saving
time and labor. It grows so luxuriantly that a
few weeks after the seed is sown, the
plant may be knee-high, and sometimes
waist-high in the field. Cattle and sheep
eat it with the same relish whether stand-
ing green in the field or pulled dry from
the stack. After the harvest, sometimes
hogs are turned into an alfalfa pasture and
they actually fatten on it. It not only
makes flesh, but a fine quality of flesh. Beet
and mutton fed on it have an excellent fla-
vor, usually superior to that coming from
the ordinary ranches,- where various grasses
are depended upon for food, and where corn
is also used for fattening.

The reports made to the Department of
Agriculture from the various irrigated dis-
tricts in the West show a surprisingly large
number of flocks and herds of high-grade
animals. In fact the proportion in these
sections is much larger than elsewhere in
the country beyond the Mississippi River.
It is due to the fact that the irrigation
farms are raising so much alfalfa. In fhe
Pecos Valley in New Mexico there are herds
aggregating 500,000 head of Hereford and
Durham cattle alone. Some of the single herds con-
tain 30,000 animals, while it is estimated that fully
half a miilion blooded sheep are contained in the
flocks which graze in the same vicinity. In the valley
of the South Platte, Colorado, are also ilumense

A Field of Clover,

droves of blooded animals and fully 100,000 cattle are
now being sent to Kansas City, St. Louis, and Chicago
which have been raised almost entirely on alfalfa.
The packers pay the highest market price for these
grades. They are largely exported on the hoof and

in carcasses and many an

rens on a Western Sheep-Ranch, where the Animals are Fattened with Alfalfa,
ALFALFA QN WESTERN CATTLE RANGES,
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. Englishman dines on roasl
} beef ‘“made in America,”
1 but coming from stock
| which originally was
raised in Devonshire or
perhaps Durham.

The tendency among
the western cattle growers
is to raise more quality
and less quantity, and for
this purpose a number of
very valuable herds of
pure-blooded stock have
been imported within the
last few years from Great
Britain. Nearly every
large ranch has at least
one or two registered bulls
and as fast as possible
live stock growers are
improving their straln.
There should be no dan-
ger, however, of a meat
famine on account of this
revolution in cattle rais-
ing, for last year govern-
ment statistics showed
fully 25,000,000 Dbeeves,
nearly 50,000,000 sheep,
and about 30,000,000 hogs
owned by farmers and
ranchmen in the United
States.
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FLOWERS OF PREY,
BY J. CARTER BEAKD,

Probably in some respects the most surprising result
of late entomological exploration is the discovery of
semblances of orchidaceous flowers endowed with ani-
mal life and voracious carnivorous appetites, that seize
and incontinently devour insect vegetarians which, al-
lured by their form and color, incautiously alight upon
them. These flower insects belong to the curious fam-
ily Mantide, of which we have a well-known member
in our southern States, Phasmomantis Carolina, com-
monly called “praying mantis,’’ though if the first part
of the name was spelled with an “e” instead of an
“a,” it would be far more appropriate, since no known
insect is more bloodthirsty and destructive of smaller
and weaker individuals belonging to its class. Its form
is characteristic of its predatory habits. The mantis
is really a four-legged insect, for the fore limbs are so
modifled that they cannot under any circumstances
be used in
walking and
are no more
properly term-
ed legs than
would be the
arms of men
or the wings
of birds. They
are, in fact,
the natural
weapons of the
insect and are
used for noth-
ing else than
fighting a n d
for capturing
prey.

The insect
shown at Fig.
2, discovered
by Wood Ma-
son, masquerades sometimes as a pink and at others
as a white orchid. The whole flower insect is
either conspicuously white or of a resplendent pink
color, and both in color and form perfectly imi-
tates a flower. The lower or apparently anterior petal
of an orchidaceous blossom, the labellum, often of a
very curious shape, is represented by the abdomen of
the insect, while the parts which might be taken, re-
garding it as an insect, for its wings, are actually the
femurs of the two pairs of posterior limbs, so greatly
expanded, flattened, and shaped in such manner as to
represent the remaining petals of the flower. As the
mantis rests, head downward, amid the stems and
leaves of a plant, the fore legs drawn in so that the}'r
cannot be
seen the
thighs of the {
two hind ones \( \ -
radiating out
on each side,
and the thor-
ax and the ab- 4

A

domen raised &
T\‘\‘\
0

at right an-
g

Upper Part of American Manﬂs with
an Insect Which It is About te Devour.

.
gles to each

Ry
other, the in- )
s ect might
easily at first
sight deceive ™
more discrim- \ 3
inating ento- %
mologists than ;
the honey-
seekers that
settle upon it.
An allied spe-
cies, exactly
resembling a
pink orchid, is
mentioned by

Dr. Wallace,
on the author-
ity of Sir

Charles Dilke,
as inhabiting
Java. Its spe-
cialty is allur- . \
_ing and cap "‘
turing butter-
flies. The ex-
pected guest
having arriv-
ed, the seeming feast spread out for his delectation
arises and devours him. Prof. S. Kurz, while at
Pegu, in lower Burma, saw what he supposed to be
an orchid of a species unfamiliar to him, but upon
examination found it to be a mantis of the genus
Gongylus. As is common with the habit of its kind
when alighting upon a plant, it hung head downward,
exposing the under surface to view, sometimes mo-
tionless, and sometimes swaying gently like a flower

Deroplatys Sarwace, from Bormeo.

Scientific American

touched by gentle zephyrs. A bright violet-blue dila-
tion of the thorax, in front of which its fore legs, band-
ed violet and black, extended like petals, simulated
the corolla of a papilionaceous flower so perfectly as
to deceive the eyes of a practised botanist. An ac-
count is given in the proceedings of the Asiatic So-
clety, Bengal, of a number of specimens of this mantis
in the possession of Dr. J. Anderson. These insects
came from Mindipur. Santal women and children had

Deroplatys Truncata (Truncated Mautis), from Singapore.

collected them from the twigs of a bush where they
were hanging and brought them alive to a Mr. Lary-
more, who forwarded them to Mr. Buckland, who in
turn gave them to the doctor.

They are said to particularly frequent rose bushes,
and at Mindipur are known as rose-leaf insects. Their
wings, when the mantis is mature, are furnished with
foliaceous expansions that perfectly counterfeit rose
leaves. They were fed upon flies and grasshoppers,
preferring the flies because the grasshoppers were
evidently too vigorous for them to easily manage.
The insects were immature; they did not exhibit, look-
ing at their upper surfaces, any particularly striking
peculiarities, except the leaf-like dilation of the pro-
thorax, and the foliaceous appendages to the legs, all
of which, together with the rest of the upper parts of

the insect, was green. On the other hand, the mantis
presents an entirely different appearance when its
under surface is exposed to view. The leaf-like expan-
sion of the prothorax, instead of green, presents a
pale, clear lavender-violet hue with a faint pink bloom
along the margin. The resemblance to the corolla of
an orchidaceous flower thus presented is perfected by
the presence of a dark brown spot in the middle over
the prothorax or breast, which looks precisely like the
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mouth of the tube of a corolla. In addition to this,
the long, slender upper part of the prothorax re-
sembles a flower, while the fore limbs, when resting
drawn up in the center of the corolla, add to and
heighten the imposture.

The curious forms shown in our illustrations belong
to the same genus, Deroplatys, although the first is a
native of Singapore, south of the Malay Peninsula,
while the Sarawaca is from Borneo. In these species
the outspread wings simulate the petals of a flower.

A whole tribe of spiders, members of the Thom-
isadee family, living in flower cups, assume the colors
and markings of the flowers in which they lie in wait
for victims. '

Blossoms of the Vibernum lantana, a European
shrub having large ovate leaves and dense cymes of
small white
flowers, and it
may be added,
our American
species (Viber-
num lentago),
or sheep berry,
also bearing
broad, flat clus-
ters of white
flowers, are at
times occupied
by spiders of
‘the same
creamy - white
hue as that of
the Dblossems,
and their gto-
bular abdo-
mens mimiec
the unopened
buds (of which
there are many
in each clus-
ter) not only
in color but in shape and size. These spiders spin no
web, depending upon strategy to secure their prey,
and live upon their insect visitors. Later in the sea-
son spiders apparently identical with these, except in
color, are found in the blossoms of the Orchis macu-
lata. The spiders found here have dark reddish-
brown spots on the abdomen; and in the position usu-
ally assumed by it, the Aranima, standing with de-
pressed head, closely mimics in shape and size, in
relative position, and a little way off in color, the
dark purple pollinia of the flowers. Recent investiga-
tions render it extremely probable that, as first sug-
gested by Prof. Nottridge, as the season advances,
these spiders change color, and that each successive
change adapts them for concealment in the flowers of
some particular plant. The Thomisus citrens poses it-
self in the
middle of a
composite
flower with
legs expanded
like its exte-
rior ray. They
have been ob-
served in
orchida-
ceous flowers
with their
legs expanded
horizon-
tally. Honey-
bees as well
as other i n -
sects have
been found in
their murder-
ous clutches.

Brazil-
ian birds, fly-
catchers, dis-
play a bril-
liantly colored
cre st easily
mistaken for a
flower cup. In-
sects, attract-
ed by what ap-
pears to be a
freshly opened
blossom, fur-
nish the birds
with food. An
Asiatic lizard is entirely colored like the surface of

the desert plains where it lives, except that at each
angle of the mouth blooms a brilliant red folding of
the flesh exactly resembling a little flower that grows
in the sand. Insects lured- by the seeming flower are
incontinently disillusioned when they settle upon it.

In the city of New York there are only 737,477
white persons born of native parents.

Immature Form of Ros¢-Leaf Mantis of
the Genus Gongylus, from India.
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' RECENTLY PATENTED INVENTIONS.

Electrical Devices.

ELECTRIC AUTOMATIC GAS LIGHTER
AND SHUT-OFF.—H. J. LyoNs, Guyandotte,
W.. Va. This invention relates to an electric
automatic gas lighter and shut-off, Mr. Lyon’s
main object being to provide for igniting a
plurality of burners stationed at different
points and to provide for automatically shut-
ting off the gas, so as to prevent the gas
being turned on again under cogpditions of dan-
.ger. The small motor in this contrivance may
be made with permanent magnets so as to
reduce the cost of the batteries to a minimum.
An independent circuit can be added for the
separate lighting of individual burners.

SPHEROIDAL STRAIN.—L. STEINBERGER,
New York, N. Y The invention relates to
electrical strains, the inventor’s more particular
object being to produce a neat, compact, and
efficient device capable of Dbeing used either
with or without the outer envelope or insula-
tion. The device is one very easily handled in
machine shops, for the reason that the.link can
be either drop-forged or cast from malleable
-iron.

‘SINGLE-LINK STRAIN.—L. STEINBERGER,

New York, N. Y. This improvement belongs to
insulated electrical strains used for outdoor
wiring, and more particularly to the production
‘of a strain embodying a high degree of sim-
plicity, neatness, cheapness, and general .ef-
ficiency. It further relates to the production
of a strain in which there is virtually but a
single “metallic link.”
. SUSPENSION-FIXTURE.—L. STEINBERGER,
New York, N. Y. The invention in thl's patent
has reference to a suspension-fixture to be
used in overhead-line construction for electric-
.railways, and more particularly as a device
capable of serving as a turnbuckle, a strain,
and a clip support; and the object of the inven-
tor is to produce a device capable of serving
in one or more of the capacities mentioned.

Engineering Improvements.

SUCTION-VALVE FOR COMPRESSORS.—
E. A. MENKING, Pittsburg, Pa. The present
invention pertains more especially to spring-
controlled puppet or suction valves, such as are
employed in connection with cylinders of air,
gas, or other compressors or the like; and
the principal object is to provide a valve
structure of this character which is effective

.in operation and which may also be regulated
with facility, whereby no hammering or noises
are produced by the valve when the same is in
use.

RANGE-FINDER.—G. GRIFFITH, San Fran-
cisco, Cal. The object in view of the inven-
tion is to furnish a new and improved range-
finder for the use of surveyors, marine officers,
and other persons and arranged to indicate the
distance of ‘an object from the observer located
on land or sea without requiring calculations.

PIPE.—O. BERGER, Galveston, Texas. Stated
broadly, this invention consists of arranging
the fluid or gas conducting pipe within a larger
Dpipe and special means whereby the inner
pipe is concentrically supported, providing uni-
form surrounding space between it and the
outer pipe, adapted to receive insulating-pack-
ing, or for cfiective flow or cold fluid around
the inner. pipe, according to whether its con-
tents are to be cooled or heated.

EX#1,0SIVE-ENGINE.—W. WALKE, Joplin,
Mo. Mr. Walke’s invention has reférence to
iniprovements in explosive-engines of the two-
cycle class, the engines being adapted for serv-
ice in either a horizontal or a vertical posi-
‘tion. The engine has its parts arranged for
operation in a manner to minimize the vibra-
tion of the structure, thus especially adapting
it for service on motor driven vehicles.

MOTOR.—J. W. GARreTT, New York, N. Y.
'The inventor’s improvement in this patent re-
fers particularly to that class of motors known.
as ‘“‘gas” or ‘“explosive’” motors, his object being
to provide a simple and inexpensive means for
converting a steam or similar pressure engine of
the ordinary slide-valve type into a gas-motor
of high power.

BOILER-SETTING.—S. W. Davis, Pickens,
W. Va. In this case the invention resides in
a manner of constructing walls adapted espe-
ciglly for covering or setting boilers, although
it is applicable to various other purposes, as
will suggest themselves to skilled mechanics—
for example, it could be used in wall construc-
tion in the art of house-building.

Hardware.

PERMUTATIQN-LOCK.—R. L. BENTON. and
W. R. BENTON, Salida, Col. The object claimed
in this invention is the provision of simple
novel .details of construction for a lock that
adapt it for reliable service to secure a door
in closed adjustment, dispense with a key,
and which is devoid of accessible openings,
thus preventing the use of explosives for de-
stroying the lock when it is in locked condi-
tion.

Heating Apparatus,
FIRE-BOX FOR FIREPLACES.—J. J. M.
LLANGB, Svendborg, Denmark. The design in
this invention is to retain the advantages and
avoid the drawbacks in well-known types of
slow-combustion stoves. This result is obtained
by the fact that the improved fireplace, in

which the combustion takes place from above
downward, comprises a container for the fuel,
having openings for the introduction thereof
and for the passage of air, and in which con-
tainer the remaining embers can by means of
a turning movement be pushed upward and
spread out over the fresh fuel.

Machines and Mechanical Devices.

HOIST, RAISED TRACK, AND DUMPING
DEVICE.—W. R. STRICKLER, Jewell, Kan.
The object of this device for loading hay, grain,
and other materials into barns or other build-
ings and places, is to provide an improved
horse-power hoisting device, very effective and
automatic in operation, and arranged to utilize
the power applied to the fullest advantage,
and to automatically trip off a load and cause
return of the load-carrier to the starting posi-
tion.

ICE-MAKING MACHINE.—R. F. LEARNED,
Natchez, Miss. The improvement relates to
machines of that class wherein water is frozen
into blocks of ice in suitable cans; and relates
more particularly to apparatus wherein air or
gas is admitted to the water during the freez-
ing operation in order to deaerate the water
and to produce a solid and practically. core-
less block of commercial ice. Such an ap-
paratus is disclosed by a prior application for
a patent by Mr. Learned.

APPARATUS FOR RAISING LIQUIDS
FROM WELLS.—T. F. MoraAN, of De Young,
and F. J. Mosgr, Kane, Pa. The invention re-
lates to apparatus for ralsing liquids from
wells, and more particularly to apparatus of
the kind uscd in the oil reglons for raising
liquids, such as oil and water, from oil-wells.
It also relates to mechanism for cleaning the
sand and other impurities from the well, and
also to render the main valve, used in the
bottom of the well, more readily accessible.

WORD - COUNTING ATTACHMENT FOR
TYPE-WRITERS.—J. G. CoLEMAN and L.
WILHITE, Cleburne, Texas. The present inven-
tion relates to improvements in word-counting
or registering attachments for type-writing ma-
chines, the object being to provide a device
for this purpose of simple construction that
may be readily attached to the machine and
by means of which the number of words printed
will be accurately indicated.

SPOOL-CUTTING LATHE.—G. A. ENSIGN,
Defiance, Ohio. Mr. Ensign’s invention has
rveference to woodworking machinery; and the
inventor’s object is to provide a new and im-
proved spool-cutting lathe more especially de-
signed to finish roughened-out spools in a very
simple manner, rendering the spools uniform in
shape and finish and allowing the finishing of
spools of different shapes and sizes.

WAVE-MOTOR.—J. C. HERGENHAN and C. C.
VoN DER AHE, New York, N. Y. .. this patent
the invention relates to certain novel and use-
ful improvements in the construction of an
apparatus designed to utilize motion imparted
by waves. The object is the provision of a
mechanism which may be readily assembled
upon a hull or float of the desired character
and which shall be so constructed that it shall
be positive in its operation and simple in con-
struction.

MECHANICAL MOVEMENT.—J. H. Hus-
SEY, Spokane, Wash. Broadly stated, this in-
vention comprises mechanism interposed be-
tween the driving power and the work it op-
erates upon whereby the power derived from
a reciprocating motor is evenly delivered to the
work: Taking for illustration the commonest
form of motor now in use, the steam-engine, it
is well known that the power derived there-
from is delivered with constant variation, ac-
cording to the position of the crank-shaft of the
engine, position of the piston, etc.

Of Interest to Farmers, )

MACHINE FOR LOADING AND STACK-
ING HAY OR THE LIKE.—S. MiTscH, Wood-
bine, Kan. One of the principal objects of the
improvement is to provide means whereby hay,
grain, or the like may be loaded upon the
machine while the latter 1s in motion, and
also to furnish means whereby the elevation
of the load is effected during the movement
of the apparatus toward the stack.

.SACK-SCALE.—G. A. ARCHAMBAULT, Clare,
Mich. Comprised in this improvement is a
supporting-frame which is capable of adjustable
attachment to a bin, wagon, or the like, and
which carries a scale-beam. To the beam is
attached the bag-holding device. By means
of this invention grain may be shoveled readily
into the bag and at the same time weighed,
after which the bag may be tied and a second
filled, the work being carried on quickly and
conveniently,

PLOW.—J. N. HATCHER, Mokane, Mo. The
purpose in view in this improvement is the
provision of a plow that may be readily
changed to form either a sulky or walking
plow, as may be desired, and, further, to pro-
vide, in connection with the plow, a soil-cut-
ting or turning disk or moldboard so attached
that it may be swung to operate on either side
of the plow.

Of Mining Interest.
SHEET-MBTAL CLAMPING-BAND WITH
INCLINED LOOSE DISPLACEABLE JOINT
FOR PIPE-UNIONS.—B. WIrTz, Schalke, Ger-
many. This invention has relation to certain

novel and useful improvements in a device fer
uniting cylindrical pipes, and in particular to
thin-walled pipes and butt-joints—such as are
used for air-conduits in mines and for other
places. This clamping-band for pipes can be
manufactured in great quantities at compara-
tively little expense.

BUMPING-SCREEN.—H. L. KiNG, Denver,
Col. This is a screen for classifying and siz-
ing ores in milling. The invention includes,
in connection with a supporting frame, screen-
hangers located below the weight of a screen-
body and so disposed relatively to the main
frame and the screen whereby a vertical roll-
ing movement of the screen is effected simul-
taneously with the longitudinal movement or
thrust thereof.

TREATMENT OF ORES CONTAINING
GOLD, SILVER, COPPER, NICKEL, AND
ZINC.—H. HIRSCHING, San Francisco, Cal
This is a process whereby the metals of
complex and refractory ores and tailings can
be extracted, and more especially gold, silver,
copper, nickel, and zinc can be produced sepa-
rately and economically. The process is a
continuous hydrometallurgical process, using
as a solvent water, ammonia, and compounds
thereof, and is carried on in a simple appa-
ratus for which a separate application has
been filed by Mr. Hirsching.

Pertaining to Vehicles.
VEHICLE FRAME AND DRIVING AXLE
GEAR.—GEORGE R. BouLpING, Wells, Nev.
Mr:. Boulding’s invention provides means of
connecting the front as well as the rear axle
of an automobile to the driving motor. This

is ‘permitted by the use of an improved type

of swivel hub whereby the wheels may be
steered independently of the front axle, and
the outer wheel may turn faster than the in-
ner one in turning a curve. The frame of the
vehicle is so constructed that the vehicle will
ride easily over an uneven road with all four

wheels continuously in contact with the
ground.
REACH OR COUPLING-POLE FOR VE-

HICLES.—J. PreulrT and C. W. F. GLANDER,
Wahpeton, N, D. The principal object of this
invention is the provision of a reach or
coupling-pole for wagons and similar vehicles
which is exténsible as to length, whereby the
same may be adapted to vehicles in which
variations may exist in the relative distance
between the axles thereof or between the rear-
ward axle and the usual bolster above the for-
ward axle of the vehicle.

SPROCKET-TOOTH.—R. O. WIGLEY, Brew-
ton, Ala. In the present case the improvement
consists in making the central tongue of a
sprocket detachable from the fork portion and
securing it within a socket of the fork portion
by the same bolt which fastens the sprocket
to the wheel. By this construction a great
saving in sprockets is made, for as the pulling
strain and wear come only on’ the central
tongue it is only necessary to renew the tongue
or to take it out and turn it around without
having to cast away or change the position
of the entire sprocket.

Railways and Thelr Accessories.

METALLIC RAILROAD-TIHN. — J. K.
THOMA, Cooperstown, N. Y. The purpose of
this inventor is to provide a metallic tie for
railroads so constructed that rails of any
description will be firmly held in place and
the locking device for the rails utilized not
only to hold the rails upon the ties, but also
to anchor the ties and to prevent the ties
and rails from creeping or moving from their
set position.

CAR-DOOR.—F. L. MonsoN, Christine, N.
D. In this patent of Mr. Monson the inven-
tion has reference particularly to doors for
grain-cars, and the object of the improvement
is to provide a metal door of very light ma-
terial, and therefore easy to hamndle or oper-

ate, and, further, to "provlde means to- make |

the door grain-tight.

DERAILER.—M. P. LayToN and 3. W. VAN

DOREN, Minonk, Ill. In this: case the in-
vention relates to a device :for running rail-
way rolling-stock from the rails, It is ap-
plicable in various connections, particularly
on sidings or switches, so as to.prevent the
cars on the switch from being run back acci-
dentally onto the main track. The entire
action of the derailer is automatic.

Miscellaneous.

HALTER.—J. G. LEwis, Fairfield, Neb.
Mr. Lewis has invented an. improvement re-
lating to halters, which is a simple, neat, and
efficient device composed entirely -of two pieces
of rope and readily adjustable to the heads
of different-sized horses. His device also ‘al-
lows considerable freedom to the jaws of the
animal, and it can be operated by a farm hand
of ordinary intelligence.

REMINDER.—V. STERKI, New Philadelphia,
Ohio. This contrivance is an instrument for

'reminding persons of business engagements and

other events desirable to be borne in mind. The
device is equally serviceable for business men,
doctors, lawyers, ministers, teachers, states-
men, and politicians. It may be advantageously
used in the home, especially Ly people having
many social. duties.

FOLDING AND CREASING DEVICE.—H.
R. PLiMpTON, 2d, Newton Center, Mass. The
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purpose of this inventor is to provide means
used in connection with a circular or other
form of base for folding and creasing galloons,
bindings, tapes, and ribbons of paper and other
material through the medium of which means
the material may be taken from the base in
either a folded or creased condition or in its
usual flat condition.

PERMANENT HAT-PIN AND LOCKING
ATTACHMENT.—C. C. G. WOLPERS, New
York, N. Y. The intention of this improve-
ment is to provide a pin which while removable
from the hat is adapted to remain as long as
the hat is in continued use or even thereafter
and to provide the pin with one or more comb-
sections removably applied thereto adapted
to enter and take up such a binding engage-
ment with the hair when the hat is placed
upon the head and the pin is properly turned
as to hold the hat in place.

CONDUIT OR CULVERT.—L. LANE, Toledo,
Ohio. In carrying out this invention Mr. Lane
has particularly in view a structure, the parts
of which may Dbe readily shipped from point
to point in sections or detached portions and
may be quickly and easily assembled and bound
or held in such assembled position through
the medium of his improved devices.

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

Busingss and Personal {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Ingquiry No. 4479.—For manufacturers of
tobacco, cabbage or tomato planters.

AuTo0S.—Duryea Power Co., Reading, Pa.

Ing uirv No. 4480.—For makers of launches from
16 t0:30 £

For mining engines. J. 8. Mundy, Newark, N. J.

Inquiry No. 4481.—For manufacturers of coiled
wire belting.

Morgan Emery Wheels. Box 517, Stroudsburg, Pa.

Inquiry No. 4482,--For manufacturers of novel-
ties of papier maché, fibre, etc. .

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

Inguiry No. 4483.—For owner of patent for dust-
less cleaning of rooms.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Fn.lls. 0.

Inguiry Neo. 4484.—For machine for turningwood
handles for bucket bailing, tub handles, etc.

Mechanics’ Tools and materials. Net price catalogue.
Geo. S. Comstock, Mechanicsburg, Pa.

Inquiry No. 4483.—For makers of furnaces for
melting, casting, etc.

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

Inquiry No. 4486.—For a plant for the manufac-
ture ot wood charcoal and pyroligneous acid.

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

Inguiry No. 4487.—For manufacturers of an in-
side tube cutter.

Machinery designed and constructed. Gear cutting.
The Garvin Machine Co.,149 Varick, cor. Spring Sts.,N.Y.

Inquiry No. 4488.—For makers of wind mills.

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

fnquiry No. 4489.—For firms that manufacture
and supply dealers or Jobbers with electric iusoles.

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

Inguiry No. 4490.—For the manufacturers of
Prof. Wingren’s electric insoles.

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

Inquiry No. 4491.—For makers of steam motor

cars.

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

Inquiry No. 4492.—For wmwakers of petroleum
launches, having a seif-starting engine.

WANTED.—A gas producer engineer or drafisman
familiar with construction and operation of gas pro-
ducer. State experience. Weber Gas and Gasoline
Engine Co., Kansas City, Mo.

Inguiry No. 4493.—For all sorts of electric dynae
mos for lighting, nickel, and electroplating purposes.

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

Inquiry No. 4494.—For makers of foot power
launches.

Inguiry No. 4495.—For manufacturers of Al-
mong's flexible metallic tubing.

Inquiry No. 4496.—For a machine for filling a 4-
ounce bottle with tooth powder-

]n]quiry No. 4497.—For a machine for labeling

Inquiry No. 4498.—For the name and address of
the builders of the ‘“ Essex ” bhot air engines.

Tury No. 4499. For makers of electric motor
whee chairs.

Tnquiry No. 4500.—For makers of lumber planers
and matchers.

Tnquiry No. 4501.—For makers of adding ma-
chines.

Inquiry No. 4502.—For makers of a light die
press which will bolt to the bench, and will punch out
4-inch round checks of thick press board, cardboard,
light brass and heavy tin.

Tnquiry No. 4303.—For machinery for rolling out
gum or manufacturing chewing gum.
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Names and Address must accompany all letters or | tallurgist, particularly since the recipes which C:In;g:' p%%utso'glgaptglocd FL% M(g ys & Whlt }?Ck ;gg gﬁ g%}&r pz}f)erh sskﬁ,lﬁgf' """" 132@?&
mo aitnt;ntionﬂwill lae p:::ldf theregﬁ t'il‘hls is for | he has gathered are such as have proven them- (éamera, sketchlnt liiebe gz McFarland. ... 735,697 | Filter, G. W. Johnston .. 36,1
ormation and not for publication. ‘ameras, connection r t ingi: ele- | Fire escape, E. Banhagel .. ... ooooooo 20" -
References to former articles or answers should give selves of practical value. ments of, F. B, C:se ..e . sw n.g.n‘g“ ..e . 736,213 g;:g ﬁﬁc(f&emg eﬁ?ﬁgaﬁﬁan{ "combined, W. 736,058
date of paper and page or number of question. | yvrpRry GRINDING MACHINERY A Text | Can bodies, manufacture of key-opening Hubartt ’ ed, W. 736,104
Inquiries not answered in reasonable time should be P [ tongued tearing strip, B. H. Larkin..... 735,783 | pires, automatic sprinkler for 'e'x{ﬁ]”'{ he
repeated; correspondents will bear in mind that Book of Workshop Practice in Gen- | cans, manufacture of key-opening tongu ﬁlg J. G. (;ﬂnl,)s ;‘y er for suis 735,756
?ﬂ’;‘.fgz"‘:v“;e':nsi‘;‘é{ff ggtrgpg}tl& r:ﬁeﬂ;ﬁ%e:ng; eral Tool_ Grinding and the Design, Canéfeariggn:tggﬁtg- gumple é735-850 Firearm sight, C. Huber ............. ORI £7:4 ¢ 81
letter or In this department, each must take Construction, and Application of the WOOAY  eeevereeennnenees ’. . 135,724 Flshmoc:_;:‘e:ing and cleaning machine, T.
pyp L8 turm N tele not ad Machines Employed. By R. B. Hodg- | Candy, pulling, G. Thitodean 111120 736,313 | Bloor construction, J. Transer o1 iliiil 136916
y I'4 purchase any article not adver- son, A.M., I.M.E. London: Charles Cap or cartridge receptacle, J. W. Gmbbs. 735,757 Flooring, boarded ceilin, etec..  separable.
tised in our columns will be furnished with n " . Car-coupling, P. Baker «eccceooeececcccenees 135,695 P. B. g, oy D! s
addresses of houses manufacturing or carrying Griffin & Co., Ltd. Philadelphia: {Car coupling, W. S. Lee .... Flue 8 Plho; Vogt ooiiiiiiiiiiiees 735,969
the same. . J. B. Lippincott Company. 1903.[Car coupling, J. C. Yeiser.. Fluid "pregaure. engine, M. N, Forney, T oo
Special Written Information on matters of personal on Car loader, D. H. Claudon.... ceeseess 735,858 glne, M. N. A
rnittll]]er tthan genentlil interest cannot be expected 12mo. Pp. 180. . Car _sign, removable street Coleman & Fluid transfer swltch E. A. July. 735,739 to ;gg;gg}
without remuneration. S S Harner ............c.0... ceesesscens ”
Scientific American Supplements referred to may be An emery grinder is one of the most useful Car wheels, moldlng, A. F Howe. .. . 732:%2 EP}g}“g box or crnte, J. W. Prasky. - 185,906
had at the office. ~Price 10 cents each. tecls a shop can have, especially as a money | Carbon tetrachlorid, C. Combes... . 735,948 Fl?eezlllg cl:glr 1‘ VS& Vgasghurn..l... 736,180
Boolgﬂg:_terred to promptly supplied on receipt of | gayer, The present volume is an admirable 83531 holdgl‘ S. H. iOwex‘lis T et 736,802 | Fruit ggsthe:erg (iEmScarbrolfgl{m?.t?.: 733;028
Minerals sent for examination should be distinctly | contribution to the literature of money ma-| Gartors o;’pu',’gerﬁ}{;‘g mzzhci%'e fofl sﬁ‘ﬁﬁg 735,779 | Fuel, manufacturing artificial, C
marked or labeled. chine shop work. TUnlike many English tech- up and filling, W. H. Doble «......... 736,237 Fumﬂ%’:“&?;trfﬁdfd;"l;l'a's't ':I “Cook ;gg'ggi
nical books, American practice is far from g::zeftegl s“:g:glél T. B. Zell...... '!{ggggg Furnace door, J. S. COODOT...evssesnnnnnns 736,222
(9157) R. A. N. says: 1. What appar- being neglected, and many of the best Ameri- Center,ing'. hanger 'iér"'fémi)b}a}&,"" 3 ’ Furnra:lc(;els,toapgaraﬁtusB:fgwt;eding pulverized 735.932
atus is necessary to install telephone apparatus | 20 types are shown. Cetyl-gdaiacy'l..ond'n}oi{iné' same, M. "W, 736,040 | Furnaces, etc., attachment for, A. G. In- r'
cn a telegraph line? We wish to use only| Woop. A Manual of the Natural History | ceiiseseitieateiiocetsioniares 736,061 | purditure fixture, O, Framek Lllllllll 1l vanoes
transmitters and receivers and such other as and Industrial Applications of the ChaiFn Q,'fdﬂzlz;gfkff__ﬁl{e.e}_ _th_e_’:e_m'j.dr_l_ve' 736,256 | Fuse apparatus, protective, W. L. Richards. 736,019
is necessary, using the telegraph battery as Timbers of Commerce. By G. S.|Change making apparatus, J. W. Munson.. 736,133 gﬁ::db:;ﬁsgsg;;lckp{m&tugv%g'éﬁé' clectron 736,049
battery for the <+elephone. A. To use a Boulger, F.L.S.,, etc. London: Ed- ggggl;l;gdI::]l;l’lsr:cltigﬂl:]°‘dg;cgnem%'t"f, ... 736,288 lysis- of, C. W. ROEDDPET «.e..ev..e... 736,020
telegraph . line with a telephone it is only ward Arnold. New York: Longmans, Magniez ..... e eeiii... 735,890 gage FSe&‘ Tcralc)}{ gage.
necessary to attach the transmitter and re- Green & Co. 1902. 16mo. Pp. 369. Gircuit ?I‘e&Tkel'» E'P. ‘Warner . 736,041 | GA8% - o toy W, Maxwell 1Tl ;gg'ggg
ceiver to the ltne. The telegraph battery will 66 ilustrations, 3 plates. Price, | Giipper, haingM."é."i;i;&i;"' ;gg:igg Game apparatus, C. M. Mumford . 735,995
answer for both services. The sounder may $2.60. ' Cloth cutting machine, E. M. Waring 735,848 gﬁiﬁigt llxl:n:lgg::' L} %cogiké‘ ?(gg"l)gg
answer for the calling apparatus. 2. There About 750 woods are enumerated in this ex- 8{3{2{,’}%’}3&%’,' R'I." n}) Pshlillzlligg:: ...... . ;gg'{ﬁ Gas battery, J. H. Reid ..... 6,017
is anotner telephone line on our poles; why | cellent book, including most of those which are | Clutch, hoisting machine, P. F. Dundon... 735,862 g:: :ll]lglil;]:, EI;I BH &Mglh‘é"“"'l; """" ;gg%fﬁ
is it that we can hear them talking while the | practically known in general commerce. The gg:{ gl?m&hg' g&ilefr?gls"'ci&éé{f}iﬁ;; *appa- 735,965 | Gag ﬂx%ure: Smith & Warhu:gltm.??x.l::: 735.837
lines are 18 Inches apart? A. What you hear|information is of a very practical nature, ratus for, F. BIANC ........eeceen.., . 735,855 g:s farnace, P. 8. Hla"ey ------------ 735,765
from one line to another is called “cross talk.” | dealing with the weights of wood, their hard- Cot:elz{eatgoncentra.te and making ‘same, ' S. 735777 Ga ggee:g:tg;' :cceett,ﬂ:,?; v:{l %c%:ﬂy e 732:937
It is due to the electric waves which fill the|ness and color, odors and resonance, the de-|Coll spring, V. MeFer ....oeeeveveveveer.. 736,333 | Ga8 heated comb, R. D. O. Johnsen...... 736,266
space around the wire. 3. When the lines get| fects of wood, seasoning of wood, the uses of | Coin detective, G. W. Brown... .. 735,702 | Gas heater, J. C. Goodwin ........ 735,751, 735,752
4 4 Coin holder, B. C. Fish 736,080 | Glass makfng, wire, Swearer & Toynbee . 736,310
crossed we can.hear them talk by putting an| wood, and a complete catalogue and an excel- | goxe conveyor, E. G. B. Korting.......... 736,115 | G1ass ornamenting machine, J. M. Conroy.. 735,949
ear close to the sounder. Why is it? A. The|lent bibliography. go}(le ovgf lgooll;, G. D. Macgougall . 36,281 g}::i’w ;_‘;rk‘:gb“;t& ”f&gaﬁfa‘&i.;,;"""" 735,796
. ollar shie orse, B. F. George.......... 735,747 4 ’
sounder of a telegraph has long been known Collar throat brace, horse, J. H. Miller... 736,128 Hart ......... 735,764
to be able to receive a telephone message. It = g Combing machine, wool, Jackson & Thomp- GOld&c";ml;:ym%Dng;sl!:e for’ SWaging, Brewer 12,143
is because the sounder is affected by the waves 80D ...... tesesisisiiasgacssssessss 735,980 G . 4
. olf ball, C. Davls 736,233
and vibrates just as the diaphragm of the re- INDEX OF lNVENTlONs Sg,’;“c‘;‘,‘,’t‘;‘,ft“;,,bﬁ““‘gu (tjbnw_ift__:_” RO ?,gg;ggg governor,' N. tligmbardN' 736,276
ceiver does. 4. I have read that the ele - y 2 Concrete building blocks, hine for - overnor, centrifugal, N. Lombard.. . 136,217
e o b th: surmcet oft at e o catll;id For which Letters Patent of the e Plding blocks, machine, ,gscﬁ]f.’fl}l. 735,938 govlernolr: engine, dw. 0. lwmn ............ 735,930
i Concrete construction, steel, W. W. Guest.. 735,759 rain cleaning and scouring machine, H. C.
not through it. A. Electricity of very high Ul;ltet::hsta‘t;s l‘:e:ie ‘:?s“ed Concrete mixer, L. G. HAABC.eourrreeennnns 735,970 Gl-{ﬁﬂersﬂ SR TILCIILITEIRS L Rowmis :l{gg,%ﬁ
- or e eel ndin Conveyor, A. J. Webster ......... . 735,921 | Grinding or polishing cone, L. G. Koenig.. y
voltage, as that of the lightning, does not pene R g Conveyer aprom. 8. G, Touchstone. : 736'315] Grinding tracers and tools for engraving -
trate a wire, but flows on its surface. This August 11, 1903 Cooker, steam, E. C. Peters ..... ee. 735,806 machll&es,l ma(gﬁne for, M. Barr ....... 736,193
is not the case with the current from a battery. . ’ i Copy holder, W. H. Peak...... .. 736,005 | Gripping device, B. W. Truscott ......... 736,173
Cork retainer, W. E. Brown........... v... 736,202 Gums from trees, collecting, J. G. Gardner. 735,869
It penetrntes the metal and goes through the| AND B'ACH BEARING THAT DATE.|Corn fodder s'hredder, W. H. Beidler...... 736:196 Halter and hitcﬁlng rope, comhined J. M.
wire. 5. Will a rusty wire offer more resist- %orse: 1’]1: Tse!gptltel eI ;gg,ggg - Little Sivke & Davie ;gg,g'lﬁ
orse! . Schottlander . . ammer, Jinks & Davis ....... . ,
ance to its passage than a galvanized wire? | |Seenote atend of list about copies of these patents.| Cotton gin, A. M. Dastur .. on.: | 736.227 | Hand, artificial, H. Patton 736,144
A. From the answer to the last question you . Cover, cuiinary vessel, J Stone ...... 736,169 | Harmonium stop key mechanism, C. Hesse,. 736,255
will see that if a wire is rusty upon its sur-| Acids, apparatus for making sulphuric or Crate, folding, B. K. Boyd.......... . 735,939 | Harvester binding mechanism, grain, S. K.
£ ) it duet electricit 1 other, d. G. Graham ..........ec.. .... 736,087 | Crossing and double s]jp swjtch wlth mov- Dennis  ......c.ccciiieiiiineieannans ... 735,721
ace only, can conduct electricity as we Advertising novelty, W. A. Demmon...... 735,720 able center point, combination, Lee Harvester, broom corn, I. 0. Baxter ... 735,696
as if bright; but if the wire is so much rusted | Aerated liquid dispenslng apparatus, J. J. & Moore ........ “eeeeesseseess... 736,119 | Harvester, broom corn, J. W. Peifer...... 735,805
that its body is reduced by the rust, it is MCLAUBBIG .« eonnrreinnneennnnsoenns 6,000 | Crusher. See Ore crusher. Hat or the like, S. H. Meerza....... 735,790
y > y ) Air brake automatlc satety stop, Hughes & Crutch arm rest, H. S. Cole . 736,072 | Hatch fastener, T. B. Armstrong.. 736,053
equivalent to a wire of the size of its unrusted ROCHE  +eevevnenevnmnssonasnsassesssnsas 736,262 Cu%t{vator, S. P. Kimball .. . ;gg'%;g geagel‘a Ei At Jolglst&n e nd 735,983
Alr brake connection, Feust & Wright..... 735,735 | Cultivator, W. R. Knaub ...... eat, device for effecting the radiation of,
igrf)lg:,u?lggstc:(;mg; f:sng:)l::n:x!egfxll‘llc:ly;e'as well | i brake, railway, P. TaCODSOD. » - < ersiil] 735981 | Cultivator, vineyard or orchard, I B. Kil- 735,986 H tF Ti} 13;1‘ Brimer” tevieeseen.. 135,945
. Air COmpressor ¢ linder water acket, J. H. BOT€ ...ccececrecccnnnscansan eater, runner
’ . . Herron y ,,,,,,,,,,,,, j ............ 736,254 | Current motor, alternatlng F. L0 Brynn 736:292 Heatln’g apparatus, D. M. Horton, ....... 736 099
(9158) M. E. C. asks: I wish to put| Air compressor goverror, J. H. Herron..... 736,253 | Cutters, mechanism_for driving and adjust- Hemoglobin preparations, making, F. Hans-
teleph. 1 £ h Air inlet for sanitary ventilation of the ] ing rotary, C. R. Gabriel ............. 736,243 |  BED ..c.eenieieiiiiiiiiiiiieieediinnens
a telephone line from our house to one of our drainage systems of houses, buildings, Demonstration and instruction strip, com- Hlde ﬂeshlng machine, Lombard & Luce
greenhouses a distance of about 320 feet. Will Al etc., fresh, G. dcol T eererernenensenns. 136,220 D tb‘lnwl f‘ At glltddgn N Wostverionl 11! :l[gg,gég golstllnv }nac%lne,tL Vlg Delp ...... 735’863
E mentar, aste drying apparatus, J. Al- ental mixing table oolverton.... opple. . ‘enstermaker ...............
you please tell me the best way of running the loatel. paste @ yne apparatus . 735,931 | Dental mouth prop mirror, and tongue pro- Horses' eyes, apparatus for covering, C. .
wires underground? Are the lead-incased wires| Alloy a;nil mai]kiing same, é& Ramsdell...... 735,819 b tteftgr’lwé ngreHh ;gg,;gf H A. 1"1 Vlon Winkler .............c00... 735,924
Ammunition hoist for ordnance, Dawson & ental too! ough..... . ose and pipe coupling, A. Beatty.. . 736,057
durable enough to be buried directly in the| ®™g 2 000 08 WEITEE AT & 736,075 | Desk, portable, J. B. IOt +oernnreerns 735,865 | Hose clamp, F. T. Lippincote ..r...s.r.. 735989
ground or should they be run through pipes? ﬁml;lsement ?evice, Ah seymeg ......... . 736,305 Deslg,nsupport tor attachment to, W..'T. 735 853 Hose coupling, JG P. Jcnes .. . 736,108
"A. The lead-incased cables can be run by laying | Anchor stowing mechanism, ship, J. "Kidd. 735,985 ell ....e.iiiienionnn tecesessccsssnsne X Hose coupling, Whiteford ....... . 736,184
Anesthetics, device for administering, G. L. Dish washer, J. Strelitzer 735,840 | Hose handler and clamp, T. McGlll 735,799
them directly in the earth. They are very Bennett ......o.oeeiceiannnnnnn L 736,059 | Display cabinet, J. L. Tandy ... 736,311 | Hotel register, C. H. Harger .............. 735,972
durable unless a break occurs in the sheatw. Ainimalhtrap, G. F. Ethel'h;l‘d ....t....t.l...li. 735,957 gisp}ay l‘tﬂcl{d Té Rp"lb% ......... ;gg’%g? gygraulli drill, J. ngg!ns...&. ...... 735 768, 735,769
N Atmosphere, apparatus for automatically splay stan ye eeeenne sy ydrocarbon burner, Jordan Waller..... 735,880
To prevent injury from this cause, it is better controlling the humidity of, O. E. Boggs 735,856 | Diving apparatus, Petrie & ‘Martin +.e.nn... . 735,809 | Hydrocarbon burner attachment, F. A. Rey-
to use ‘the cable with a core saturated with ﬁtomizlgﬁ m';d1 clarburettlnl% dGevige,h Wt. Sams ;gg'!l?l goor lchei(cik and sp;ing, OWC Hméson 735,82% 1) U - . 736,153
an insulating substance which repels moisture. utomobile driving gear, ohnston. 3 oor locking attachment, . H. Gartz ..... 735,962 | Hydrocarbon vapor generator, J. F. Shelton 735,831
Axle, vehicle, J. T. Kenter........coeeeeenas 735,984 | Door, sliding, J. J. Hennessey .......... 735,766 | Incubator, C. B. Kenyon ............ 735,885
These can be obtained with one or more pairs Awning operating mechanism, M. F. Wiede- ’ Door, sliding, E. E. Mam!:er..y ........... 736:124 Incubator 0. W. Rnn’c'iolph . 736:015
of conductors. B "n:;l;n v'es's.l.”.f“ﬁ“‘} ................... 7§g,2§g gou})ge anduswlngn"le l;r%ei, A.. C. James. . ;22,232 Indicator lock, P. Yoe .......ccvcuuenn . 736,189
Q. y e ogt .......aln y raft equalizer, ahler ......cccc00000e ,191 | Ingots from molds, mechanism !or strlpping,
(9159) A. H. F. says: I would like g:i&ill?gg ni]l;)cx;],mvgntsetx;avgitéin.]&Fgetzoﬂ . ;ggégi Brnrt gelxtar, trictlont, Ak Chlt'lstlags%l...r... 736,071 W. H. Morse ........... 735,795
. . . . €8C. .o ress su. cases y y 'y
for you to amswer thess. maquirios sither by | Bol® SaCatE AT 2 iy iy fruke, st Boldit | okl spongaing B Kot o S
letter or through your Notes and Queries col- g::}:ﬁam:lil;pgmgolclgsvg, g é)cahvl:;'l.té .......... 732,3%%8) Br;ass sl:}ppglrthig pin, C. Metternich 7%%9% }ntcle‘rnnlscombustlon engine, F. H. Gile.... 735,964
umm. I would like to know at what speed a | Bank, E. W. BuechHng ........... o .. 135,940 D?yeilr‘fg a'ppnratugfoll;gun&}'y:‘j: ‘Lingo 736,274 J:\?velry eaidL%gr%glugﬂg?ksame, W. A. Mal-
trolley can be run constantly or can it be run g:{ﬁ ;ee;l;ovwg gacslﬁgg; 3. Moreau. .- ;ggggg BrH}i device hl;eamf, . ;gg,ggg 11l et ETETIARTITA LIRS .. 735,891
................. . rillin A, . . . :
at the rate of 60 or 70 miles an hour, with| Bathing spparatus, portable, L. V. Gray... 736,089 | Dust él"éifor,“ew A. Derby.............. 735,954 ?gftgg cfl;:tx;: se’lstmfleberk};echt Ceeeees -332 ggg
stops at about 35 or 45 miles, without injury Batt:;ég;,dntr;eagﬂg 1;:;1 plates for use in 735,820 Dusti colrector%, eéc,Ddust proof joint pack- 735731 Knitting machine, automatic rib, G. w. ’
) s Reed.................. 2 ng for, TAVET ovovevenenenses 735,781 RUth iiieiiiiiiiiiiniiineienocnennass .
to the wires or trolley contacts, such as pulleys. | Battery electrolytes, composition of matter Dye, sgubstnntive sulfur, Julius & Reubold.. 735:775 Knog lltc 0. Noack ........ ;gg,'gsl)g
I think it is impossible to run a trolley and | for, Feto & Cad xﬁam”'gizhe“éé'cahak iy, 755808 | Dynamo gearipg for rallway vehicles, H. Lace fastener, J. ‘H. 0’Brien 736,142
keep proper contact at the rate as stated above. e Slark g 4 Y, 736.217 WEBLOD «.uveenrenenensaoncareiencnenns 736,183 | Lace fastener, shoe, E. D.. Smith 736,308
A Battery teparator. second 126216 Edging for open work goods, s. Borton.... 736,200 | Lacing device for boots or shoes, ete., G.
Can you tell me what line. and where the y sep: , Secondar: 9, Egg beater, Smith & Sherwood ............ 36,161 W. Johnston .....,.ie.eieeveneeeennnns 736,106
highest speed is run and what distance runs|oed’ 5 gv-yg:gemm 736,139 Electric ll))atteryG H. Ilgili‘ey........735,97l, 736,248 | Lamp, electric arc, T. L. Carbore...... .. 735,708
) . rake Secescsnsnan
are made without stops of about 35 or 45 geeltll‘fﬁ, F. ngnzFen!igllée i 7§gz226 Elggt:1§ circuits, mercury s?;vtre%y attachment ’ E:ﬁg: ?::,trivcv i"é’"&eﬁfgﬁ"t CHCa r ter 732 ggg
miles? A. Trolley cars can be run constantly ngdinggguel;'chlne or tod B Peasdl Il :{,‘%ﬁg 1 for, E-uMl 8 eeeee R LRI 736:127 Lamp’ glowers, apparatus for treating elec-
at amy speed which they can attain at any | Bicycles, etc., variable gearing for, F. Elgg:g: ggrrenli}s X)a:.rl: ecfrol.y.sls”.z;.“nnnins 736,319 L tric,lM Hanks .o..oeiiennesenss - 735,761
time, if the roadway is safe and there is no Bmdhgtcl%%ll C. "Walker. .owemnnnnnniiiiile ;‘gg%ﬁg for the generation and app,licaptlijoﬂ of, am%agk:we.r.s . maklngelectr lc'MW 735,760
break-down. There is nothing to prevent this| Binder, temporary, M. P. Jackson . 735,879 | mlectrie distribution'Eeéois{:f;;g“s&siéni“ﬂ 736,331 Lam‘p soctkets, ma:iking ﬂb%r g‘sil’mng lin- 35778
in the trolley wheel or shoe of the contact with gig?ﬁ‘l}gt%‘:gofg;yv AJ . ]gl.r&arsha. e . ;gg'ggg LYDAOD «eevuneennnnneeennn Ceeeeaes '... 736,280 Lantenrgli ‘,’Jag'iﬁ?" escgll;tﬁ:bnrgér. .Gf!.ll‘;;g;{)sé', ;36;;’);3
the third rail. Forty to fifty miles per hour s in ety » Electric heater, J. F. McEIroy......... ... 735,798 [ Latch, gate, H. C. Carter..........cooueu.. 735,857
y P Blowers or pumps, impeller. for rotary, H Electric motor control, F. A. Merrick. . 735,893 !
has often been -made for a short time, but Wainwright .............. <... 136,039 Electric switch, H. 0. Swobod LIt 135841 Lathe speed changing mechanism, auto-
cannot be maintained on any road because of ggﬂg: :lfpgg:g;tg‘"é“&ogwﬁd Way. ;gg’g‘.ﬁ) Electric switch, C. C. GOUld «....ounnrsssss 735,966 Latt}’c‘e"“fr 't]m.}: S;ﬁgﬁyei&;"ﬁ"{f,s{,;t‘,;;i” 732132})
stops and grade crossings with highways. An | Bolting machine, undulatory, E. R. Draver.. 735,730 Electrical coil, R. Varley ............... - 736,177 | Leather finishing machine, C. Shepard.. 736,160
Flectrical distribution regulating system, Leathers ornamenting, Slad & Goldstel 785,836
experimental track is in ist in G Book, index, Seidensticker & Neligh........ 736,159 » g, e oldste! g
p rack is existence in Germany | pJoyt “ete.. machine for trimming, B. B. Lyndon ......c...qeeveesenccncecoans 735,990 [ Lemon squeezer, R. L. Dorsey..... ... 135728
upon which over 100 miles an hour has been SIMPSON  .vvervnennrnnnneannns 736,166 | Electrical machine synchronizing ‘apparatus, Lens_ carriage, ° laterally adjustable, ‘F. B -
made. If there was any need of h a d | Boot calk, A. B. Lipscomb ... 736,121 P. M. Lincoln ...... cesesscsscss. 735,786 BBE  4eeecncncnineneneatenennn 736,214
. y need ol suc road | B ring machine, A, M. Newell. 735.896 | Electrical switeh, R. L. Border. 736,063 | Level and plumb, D. F. Collicutt .-... . 736,073
electrical engineers would undertake to build | Bottle cap, E. NOTLOD....oevnssrvrmnnss . 136,001 E{ec:rlclty, gteneAraténg, J. H. Rel ;’gg’%g ﬁq“}g goﬁlel‘lM A. Conror ............. 736,221
‘and operate an express road with 60 miles per | Bottle filling and sealing machine, . D. ectromagnet, e oneseees ’ quid from liquid containing same, appa-
hour l:;m'l stops ail:) any interv:a‘; dgslred ll3)ut B tt?‘""“,‘,““ ater. J. Holland ...ovenennit! 785,911 5{3’;?8? é;‘:g‘%pesnlnlé d]e)vellgisﬁuiu'dﬁth ;gg'ggg %3“'“ for separating volatlle,” Erben & . 136,240
ottle, hot water, olland . 735,876 'y .o OOVl Wass [...... ce0escescsctscesacanan
there is no one to put up.the capital for such gozgm nursing, M. Cnnéwe‘}ll . ;:3’(5;:3)07 %ﬁgg::}gg ‘;‘;el;‘;“ccmns%;gﬁfé““e' H. Casler.. 7§g'ggg quuégs], 1“§p“;“t‘t‘:df°" dt‘gwmg °F‘?1 o ds- 735’867
ottle soaking machine, olz .. ,037 > y sing aera or other, J. Fletcher.. 5 R
a road since it is not needed at present. Bottle w“mgng machine, Bu:ch Gull & Engine controlling means, Duryea & Whlte 735,863 | Liquors, purifying alcoholic,’J. Howdon, .. 730,008
BAITY  wevneieisvrinnncssnnnineesesnnnn Engine igniting attachment, explosive, J. D. Load retaining or releasing means for ve-
(9160) J. BE. J. says: There are Sev-| Bottle washing machine, V. Lapp ....... McFarland, JT. .....eeceeesecsecses . 735,997 hicles, D. McLaughlin .::e..ieocen.... 736,138
g s DD
eral gasoline engines in this town and the|BOW: AdamB.....ooeueeuienoennns ..... 736,051 | Engine sparking device, gas, J. M. Wilson.. 735,923 | Load retaining or releasing means for ve-
g Bowls, manufacture of integral stems and Engines, rebound preventing device for gas, hicles, E. H. B. Knowlton ............ 736,269
spark or battery gives us more trouble than bases for blown, C. G. Drew 735,732 B Cl ScIl:ro‘t{r Pritoiom” 10 teseesiennnans ;gg.gﬁ Locolrsnotlve air feeding apparatus, - F. P.
Box, A. Gallo ......cccovvvcvnnnans . 736,244 | Envelop, L. W. Pritzkow ...........cco0u0e 5 31 1) 13 .... 736,068
a little. Will you please answer In Notes and | goe G o ilnt 3a” T, "H. Rogers 736,021 | Eyelet setting machine, E. B. Stimpson.. 736,164 [ Logging jack, J. G. Owen............ . 735897
Queries what is the best battery, liquid or dry, | Bracket. See Shade and curtain bracket. _Eyeleting machine, E. B. Stimpson ........ 36,163 | Loom shuttle, weaver’s, E. G. Ferreira. 736,079
for a small (13 horse power) engine. Have Braklg ucou%lzmg.l igmtomatic fluid pressure, 735.884 ::g::ggle;,g Eé Blé S;{lgg:zn Lln%mi watrp %top ll?iotlon, J. l_g gemsyr?th 335,785
. elley olvin ............. . X - , U. W ubricant and making same m| 6,162
you a SUPPLEMENT that gives full information?| pranding iron, A. A. Phipps 736,149 | Faucet, mixing, Ross & Tollinger . Lubricator, H. JAMES ....oeeoceeennses 36,263
A. Dry cells are usually employed for sparking Bncl]];s, etc., apparatus for dryin 736.06 Fee(ll) ur l;lechanism automntlc, White & 736.325 %all bag ftsi]stener, .lIl 1W Shallenberger. 735,914
. o e e ENKEe .evvrnennnnn ,080]  Duryea ......ieiiiieiiiiiiiiiiiie e, 8 anure gatherer and loader, J. Peterso 736,807
gasoline engines. See Hiscox’s “Gas Engines”| gyoger, E. Schill 735,827 | Feed water heater and purifier, R. D. H. Mapping instrument, J. F. D. Schrader. 5,82
for a full treatment of the matter; price $2.50 | Broom hanger, W. S. ‘De Wood 735,125 Anderson 735,693 | Massage inplement, J. J. Grobe ..... 5,96
by mall. Brush, M. McCarthy ......... 735,797 | Feed water heater and purifl - Measure, combination, E. H. Darsie.
Brush, automatic screen, M. R. Crofoot.... 735,713 ningham ...cevieveeoreeccncscccssecnses 135,715 Measure, tailor's tape, J. M. Adamso
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Measuring cabinet, computing, E. J. Aus-
tin -...... cesscsscsse .. 735,852
Measuring illumination, D Burnett ...... 736,064
Measuring tool, combination, C. E. Billings. 735 935
Mechanical movement, G. H. Burpee ...... 736,208
Mechanical -movement, J. W. Martin........
Memorizer, M. E. Nicholl ........
Metal extracting and ore lixiviating apPa-
ratus, Foster & Stringer ,....cc....... 735,960
Metal, producing uniformity of quality in
molten, R. G. G. Moldenke ............ 736,131
Metal working apparatus, clamping device
for electric, A. F. Rietzel ......c...... 735,821
Mile or sign post, L. Weglein, J 736,181
Mtlk cooler, C. R. Gibson ....eecceeseeess 736,332
Mine timber framing machine, arnes
735,933

Smith ................
Mixer. See Concrete mlxer.
Mop cabinet, H. H. Bonney , 735,700
Mop wringer, A. M. Burnham ......cs.... 736,065
Motion reversing device, G. E. Tregurtha,

TeiSBUE ....c.eeceeieecsccccacarencncnees 12,144
Movable furnace, Cook & Ferguson.... 735,712
Mule, . self-acting, Houget & Becker....... 7361259
Music sheet for mechanical musical instru-

ments, C. L. Davis .........c.ceieunnnn 736,228
Musical instrument, key wind, B. Paris..... 735,803
Nail holding device, G. Horton ........... 735,877
Nebulizer, T. De Vilbiss ......cccccveennn.s 735,723
Nitro and azo compounds, reduetlon of, M.

Buchner .....cc.ceeceeoeecccncccceanns 736,204

Nitro compounds, reduction of M. Buch-
....... ceeees. 736,205

Nitro compounds, reduction ot aromatic, M.
Buchner ........cececeeeecccccccccccee 136,206
Noodle cutter, W. S De Woody. oo 735,727

Nozgle, T. M. Murphy ........cc.cn. .. 736,134
Nozele, variable exhaust, G. H. Gray .. 736,246
Nut, lock, J. H. Martin ......... . 735,992
Nut, lock, W. A. Whitney.... . 736,326
Nut or bolt lock, W. H. Burns ............ 735,706

Ordnance, breech loading, W. H. Bevans... 735,934
Ore crusher, assayer’s, A. C. Calkins.... 735,942
Ore separator, Pira & Salomonson.......... 735,813
Ores with solvents, apparatus for the treat-

ment of, H. T. Durant ............... 736,078
Organ, Arno & Hagey ..... 736,054
Oven door, E. A. C. Peterson 736,295
Overshoe, A. E. Roberts . i 736,156
Package tie, S. C. Herbert .. 735,874
Packing material, hot rivet joint, L. Lake-

17 S 735,782
Packing, rod G. W. Schultz 736,303
Paddle wheel F. Exline '...... 735,958
Paint box, G. H. Williams ..... ... 736,185
Paper folding or plaiting machine, J.

Dowling ....oeeveieennn . ceeeees. 135,729

Paper glassing machlne, K E Rogers 785,824
Paper, etc., machinery for folding, R. C

SeymMOUr .....cciveivennccoanoscncnnnnns 736,031
Paper pulp, means for separating magnetic
particles from, C. J. Reed ....... 736,298
Paper weight and pen holder, combined, W.
. Sirripe ...... ...........735,832
Parcaffin  direct. cooling devlce, C. H.
Hatton ......cceceeonceccacsans . 735,873

Pattecn drattiug device tor xarments, E.

P. Follett .....ccieeieeinavennnecnnaaes 135,738
Peas or the like, apparatus for facilitatin Jg

the plckiag or sorting . of dried

MEJOr .ii.vei-iniiennnneesennnnnnnnns . 735,788
Penholder, J. H. Woolsey ... . 735,928
Phenographs, automatic return Yeed mechan-

ism . for, G. Wood .......9cccccsucccns 735,926
l?lano card punching machine, J. B. David- 735,952

Plcture, changeable, J. Stevenson...736,034, 736,035
Pincushion, F. Stang .. eeseese 735,916
Pipe. See Stovepipe. R

Pipe coupling, train, J. C. Martin, Jr. . 785,991
Piston rod joint, J. D. McFarland, Jr . 736,136
Pitman, T. Cronin. 736,223
Pane, C. H. FOX ,.ccvceceenncccncnen . 735,744
Plant setting, locator for use n, N. ‘Hos

gettler ......cciveeeiieictineicccnncnnns 736,100
Planter, . M. Heylman ............... 736,257

Planter attachment, Sandlfer &. Meredith.. 736,300
Planter, combined check row ama drill,

Y eeeeenecnneeneiecacannsaeseeranss 736,307
Plow or cultivator attachment, W. R.
BEY ceceeceecsnoanecnncssncsassannnnns 736,175

Plow rotary tool, W. Lorenz ceeereseasaeess 736,279
Pneumatie passageway, J. G. & M. O.

RehfuS8 ..ceceervecncccaansannans eesss. 735,909

Pnenmatic tube system, W. G. Davis....... 735,861
otato digger and listing plow, combined,

J. T Clark cevevvnineerennnennnnnnns . 736,218
Powder upon vines, plants, or the like, ap-
paratus fer distributing, G. Lago-

& IATSIN0 .evvveerniienerencnnccsacnaans 735,887

Rower transmltting mechanism, W. Cooper. 735,859
Precious metals, apparatus for the recovery

of, Sulman & Kirkpatrick-Picard ..... 736,036
Print mounting device, F. Sauer..... ceees. 136,027
Printer’s quoin, W. S. Decker.......c..... 736,077
Prmting apparatus, wall paper, J. A. Wat-

................................ . 736,044
Print.ing machine, W. K Hodgman.. ... 735,977
Printing machine, wall paper, J. A. Wat-

736,043

Pninﬂng press lnk distrlbut g apparatus,
G. W. Prout;

ceenee.. 735,818

rouly
Printing surfaces, making multicolor, A. von

Beust ...ccieeeeioarannns . 735,854
Prapeller, A. C. J, H. McIntosh . 736,137
Propeller, screw, G. Pinkert .............. 735,905
Pulley rim curving machine, E. G. Budd. . 735,704
Pulp strainer, F. M. Chapman, et al..... 736,215
Pump, J. C. Bonham.........ccc0ne see.. 736,062
Pump, centritugai J. H. C. Petersen....... 735,901
P\mp, centrifugal suction, J. H. C. Peter-

................................ 735,900

Pump ror portable engines or the like, W.
W. DINgee «eoevieeennncnncsnnnsnannns . 736,235
Pump, high speed rotary, J. W. Alvord,
735, 691 735,692
Pump shafts in well casings, means for
alining, J. .'W. Alverd ............. ... 735,690
Punch, conductor’s, R. J. Krautheim...... 736,116
Punohing bag supporting mechanism, E. J.

& H. Goldsmith .........ccc00enenene . 735,750
Pupching machine, E. B. Stimpson . 736,187
Puzzle, C. E. Haynes .... ceveeses 736,251
Quick-acting clamp, A. M. Colt munnnt . 735,947

uicksilver furnace, A. A. Tregidgo..... . 735,919
il chair and coupling, boltless, Holman &
SBAWVEr ..cciveeerenccecccnncccancnns . 736,258

Rail electric systems, traveling connector
for third, J. W. Perkins ............. 736,006
Rail joint, 'W. S. De Woody... 735,726
Bail joint, J. E. Dutton . 735,864
Rail joint, P. J. LukeS.....cccoeveenns 736,123

Rail joint and nut loek, cnmbined L. N.
. 735,908

Dsﬂway brake, P. Hallot 736,091
Bailway coach car, cenvertible, L Petter-
................................. 735,810
Baﬂway cross tie, 0. H. Odell............. 736,293
Railway switch, electromagnetic, R. .
Baldwin ....ccceveeceieriinriceceinnnnann 736,055
Railway vehicles or trains, contrelling sys-
tem for, J. L. Crouse ......... P 735,714
Raap, J. H. Rohret .............. 735,825
Ratchet wrench, D. L. Winters .. .. 736,047
. Rager strop, G.W Korn ......ecvvveeeee.. 735,780
Receptacle base, cushioned, F & H. F.
Kell ..o.ciiiiieeeneeeeennacannanacnnns 735,883

Refrigerator alarm, C. Kleifgen............ 736,112
Rendering apparatus, Kleinschmidt & Wan-

DEDWELACH ....cccecevecsccsccaccsacsss 130,987
Respirator, E. Folkmar ...... 735,959
Rheostat agpd resistance element theretor,

C.J. Reed .e.veveennnnnnnnnnnnnnnnnnns 736,297

Rings, broocbes, ete ciuster gsetting for, F.
W. Rohde .............. cererennaees .. 736,022
Rock drH], B Al Da.lmas . . 135,717

gze qrill, P. Hig ins ... .. 735,787
tary engine, J. Pitkin

736,011
Rodary explosive motor, A. Primat 736,151
Rotary motor, E. B. Douglas .. 135,956
Rotary motor, reciprocating, H.

@ONNet ....i..iieeeiiiiiiieiiiiiieeiaaaas 735,943
noving clamp, C. T. Hawley ......735,974, 735,975
Rubber boots, ete., device tor patching, H.

. GOVe eeicecrnnccnccannnns ceee.. 135,753
Bubber shoes, ete., attachment tor, Fore-

mai & CORGEr .ocvovvenne.onn vesessssses 136,082

Saddletree, haruess, J. Sanftleben.......... 736,026

ES Automatic
i= Lathes

FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. €0.
695 Water Street,
Seneca Falls, N. Y., U. S. A.

MACHINE SHOP OUTFI/TS.
SUPPLl[S
’ ,SEBASTIAN LATHE 0o

Old Belts Made Young

%nd .able to resist unfavorable condltéons

don’t break, that don’t cost money
them in order, that never fail in strengt
and durability, are made of

SCHIEREN BELTING.

Every shop&factory owner wantsSchieren
Belting in his place because it is always
Belting Book and Leath
literature sent free to those interested.

CHAS. A. SCHIEREN & CO.

PrrreBuRG : 243 Third Av,
PRILADELPHIA: 298 N. Third St.
DenveR* 1519 Sixteenth St.

New York : 52 Ferry-
Curcaco: 92 Franklin St.
Bosron : 192 Lincoln St,

New Type
2-Cycle Motor

Range of Speed. 200 to 2,000 Revo-

. Auto. or Marine, 100 1bs.
. Auto. or Marine
Manufacturers in searc
best should address
CUSHMAN MOTOR CO.,
Lincoln, Nebraska.

Trolleys
ransfer Service

for Shops, Stores & Warehouses.
Bulletin 12-M explains.

PAWLING & HARNISCHFEGER,
162 Clinton Street, Milwaukee, Wis.

PERFECT PUMP - POWER.

is attained only in the
TABER ROTARY PUMPS

They are mechanical
simple and durable.Will
pump bot or cold fluid,
thin or thick. Require:
no skilled mechanie.

ower at least cost. Aéldpang

eel or bronze, Can be
t t. Large 1l te b% hg}t, motor or en-
tachnien rge Wa (e lomu ree.

. Buftalo, N.Y., U. 8. A

We' fact
and bodies suitable for

PuTpoOses. also
sell suppliu and can
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Safe, H. C. LOWri€ ¢cvececcncccccsncscesss 735,787
Safety apparatus, H. K. Whitner, reissue.. 12,145
Sandal, P. E. Bassett .....c0.0000eeeeiea.o. 736,194

Sash lock, window, E. O'Neill ....... eeeess 736,335
Saw sharpening device, G. A. W. & J.
Folkers ......coecse ceeeeenann . 735,868
Seraper, foot, F. E. Krauth ..... .. 735,781
Scraper, road, R. L. 'I‘empleman. .. 736,312
Screen, W. Oates, Jreceieneannnns ce.. 736,201
Screen system, Picher & Boss.. .. 735,904
Screw plate, F. E. Wells ..... .. 736,045
Seal lock, J. J. Russell ............. .. 736,024

Sealing device, envelop, A. H. Pitney ceees 735 814
Sealing machine, automatic vacuum can,

0dg8on .......ci0ennnn ciesesesesss 735,978
Separator. See Ore separator.
Sewing machine, overedge, 8. Borton.... 736,199
Sewing machine trimming attachment, B.

Bissinger ......cceiiieteiiiiiiannn .. 735,699
Shade and curtain bracket comhination, J.

E. French ......c.cciiiiieennnnennnnns 736,085
Shade and curtain ﬂxture 'G." Retzko...... 736,018
Shade and curtain ﬂxture, window, S. A.

............................. 736,334
Shade and ventilator, combination window,

S. S. Gable ......iiiiiiiiiiiiiiiinan. 736,242
Shade trimming apparatus, window, J. A.

TUuftS ..oeveeeeeecnnnnnns eosrencensenns 736,317
Shaft collar, B Hecht ....c.co0000eeen 736,095

Shaft split. collar, Scott & Williams
Sharpener, scissors, T. G. Goodfellow.... 736,245
Shoe cabinet, V. P. Orrick ................ 736,003
Shoe, extension, J. F. Wireback.... .

Shoe holding device, A. J. Skinner. .. 735,833
Shoe rest, R. V. Winter .........c...c00 735,925
Sieve, grain, E Huber ................... 736,261
Sign, changeable, T. W. Loaring.......... 736,122

Sign, changeable, M. B. Disken ............ 736, 1236
Signal indicator, electromagnetic, W. W.

DEAN ..ivvvecececocoocascoascocnannnnse 735,953
Signaling system, electrical, J. L. Wrenn.. 736,050
Sled runner nose piece, A. J. Petertyl ...... 736,148
Smoke, fume, and gas condensing apparatus,

R. Ogle ...coviveennnnnn cesessecsesses 136,204
Soldering iron, R. E. Manley 736,283
Soot cleaner, E. Green ........ 735,967

Spacing instrument, D. W. Stinson. ... 736,168
Spectacle fitting, E. B. Temple..... 735,917
Spinning machine .guide board, H. R.

Mitchell ....cceiiniirennieniecesnnnnnns 736,130
Spinning mule antisnarllpg motion, T.

McAuliffe ...c.vevieennonensecaacannn .. 735,996
Squaring device, toundation, J. C. Paul .. 735,899
Stacker, hay, J. LAW ...c.veveecnccrocanans 735,784
Stamp feeding and cutting mechanism, M.

E. Woodford ............ Ceveaaans e.... 736,329
Stamp, time, W. D. Chandler ....... . 736,070
Starching machine, H. Grunhaggn... .. 735,758
Steam boiler, C. CAmMPUS .ecoeesecscns 736,068
Steam generator, L. E. Wright............ 736,187

Steamer and heater, wheat, R. E. Hutton.. 735,878
Steel making, compound for use in, W. A.

GIVeNnS ....cicitiiiieicotecrcnnscscnnans 735,748

Stereotype castinf box, C. 8. Partridge .. 735,804
n, .

Stocking stretching device,, M. Thus.. 736,314

Stoker, mechanical furnace, F. Burger 736,207

Storage battery, A. V. Meserole.......... 736,125

Stove charcoal cooklng attachment, R.
Fletcher .......

..... . 736,241

Stove, gas, A. L. Gibson
Stove oven revolving grate,
Stovepipe, H. Ditchburn ..
Strap lock, W. P. C. Adams.

Street washer, T. M. Murphy
Superheater, H. Michauck ....... .
Support, slidable, J. C. Dahlquist...... . 735 716
Surgical instrument case, sterilizahle, H P.

WHISOD ..evnvnreerennnenncnnnns . 736,328
Surveying instrument, J. Harman . 735,763
Suspender end clasp, E. E. Stuver ceeess. 736,170
Switch operating mechanism, T. Rundorff.. 735,826
Table locking device, pedestal, C. Wilhelm.. 736,327
Tag holder, J. B. RO8€...ccceeverncencanans 736,299
Tallow, etc., decomposing, Perrelet & Becker 736,007
Tank fillling apparatus, combined automatic

signal and cut-off for, W. Renner...... 736,152
Tape fastener, W. C. Martineau............ 735,892
Telephone circuits and apparatus, means for

protecting, A. B. Stetson ...eeecce.... 736,033

Crus, T. Hows & Cos, 51 Hudson St,, New!ak.kportAgmu-

MONOPLEX INTERCOMMUNICGATING
TELEPHONE

$4.00 each

lest and most reliable instrument now on
t, Absolntely guaranteed for one_ year.
Diagrams an lain and anybody can
install them Send for circul ar describing three sys-
tems and the advantage of our instruments.
Price, ¢ Station Instruments, $4.00 each
mu, 1% %ation Instruments,

ATWATER KENT MF wo
110 N. 6th Bt., Phllndelphln, Pa.

NDER

0
piping reqnirerP

to_supply it with
water. Alwayaready for use. Sim-
lest in construction, most eficient
n operation. Price will interest

W. F. & JNO. BARNES CO.,

TOOL MAKERS ano

MNFRS OF STEEL CUTIING

0f MANUFACTUR.NG

) OMEVGA STEE'I:.

NEK HAV[/V JfYAr

Automobile and Yacht Builders should
investigate the
B. F. BARNES MACHINE TOOLS

before placing orders. The Tool here
ulustrated is gur 2)-inch Drill, and we
h er sizes to make a very

interested ln the
ing costs of produ
iet us tell you what we have.

B. F. Barnes Companv

NGINE
burns K EROSEN E cheaper and

tery or flame used, Perfect regula-
Belted or directly coupled to
dvnmao for electric lighting,
mg storage batteries, pumpl ng and
all powe‘r purfnaes.

198-13@ Mr,v'n- Sr., Nzw Yomk.
U. 8, GOVERNMENT.
Iligheat Award, direct conpled
G enerator Set, PsrisEx

Gold
Gold Medal, Charleston, S.

‘FORCE'DRY BATTERY
POWERFUL&LASHEG 209PER D07 BELL

BROADWAY BICYr‘ £ k,b

h receiver, W. W. Dean ¢eeeccc.... 736,076
Telephone selecting device, B. Hamilton.. 736,249
Telephone switchboards, busy test appa-

ratus for, J. J. O'Connell ............ 736,002
Telephone wire noise and lightning ar-

rester, A. Stile8 ......ccec00c0eeeee... 735,839
Telpherage system, H. Bentz ..q0000.. ... 736,197
Tennis counrt marker, J. H. Bullard....... 735,705
Therapeutical apparatus, G. L. Abell...... 735,851
Thread dressing machine, G. A. Freden-

burgh ....ciiieiiiiiinnn. 735,745
Threshing machine conveyer

H. HiS80DZ ...ccvvvveccransccccssneess 135,875
Ticker attachment, R. D. Westcote .
Ticket or card holder, A. L. Johnson....... 735,773
Tickets, labels, or the like, holder for rolls

of, C. Grundig ....... . 736,247

Tile mold, R. C. Tucker cesesscsssssesss 136,837
Tinning baths, compound for use in, A.

W. Burwell ......ccpeevececcncacceness 735,941
Tire, sectional cushion, C. Miller ........... 735,993
Tire smoothing device, rubber, A. E. Ellin-

WOOd tevviiiiiiiiienann ciessssesesseses 736,239
Tool combination, C. E. Waters .
Tool, hand, A. Vanderbeek .....
Tool heater, H. Walther cccceceecccccccces 736321
Tools, variable speed drive for machine or

other, W. DonaldsSon ........ccceceeee. 736,238
Track gage and bridle, comblned G. F. H.

HICKS +vovvveeernennnnnnnns ceceneessees 736,097
Track or rail F &H Keil....ooeeee.. 735,882
Track raislng 1mplement T Buckley.... 735,703
Track, revolving ecircular, . P, Dam-

L2 T ceceeee. 736,225
Train stop, autematie, C. F. Miller. . 735,792
Transplanter, C. Hering...cccoeeeeecscesess 736,252
Trap. See Animal trap.

Tripods, sliding joint for camera, F. B. -

CHEBE  tiiiiiiiiiiniiiiiiietetaeanaaaans . 736,210
Truck bolster railway car, J. M. Hansen. . 736,094
Truek, four wheel swing fulcrum, B. .

VAD KITK coveeoenneecnnnneons . 736,318

.
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Truck, freight car, . 735,754
Truck side bearing, . '

Fowler .....ciiiiiiiiiiiiiinnaannnnnns 735,743
Tubular articles, manufacture of, G. G. &

R. O. Blakey .....cecveeiiernccannnans 735,936
Tunnel construction, apparatus for facilitat-

ing, J. V. DPavieSs ......cccieiiivnnnnn 735,718
Turbine, steam, T. G. E. Lindmark. .. 735,889
Typewriter, C. Wasmuth ............... ... 736,324
Typewriting machine indlcating device, F.

X. Wagner ........ ecseceanenn 736,038
Umbrella, J. Clegg ....coceeee . 735,711
Umbrella, G. Kaltenecker ... 735,776
Valve, .LL N. Davis ........ 735,719

Valve, W. COOPEr ......coeveececnccnncnns 735,950
Valve and implement for attaching same, de-

tachable, R. W. Sampsen.............. 736,025
Valve, drain, C. A. Dunham .............. 735,733
Valve, equalizing and by-pass, E. Sarver.. 736,302
Valve mechanism, ftuid pressure engine, M.

N. FOrDEY .....cvierenennnnncncannnnns 735,742
Valve, stock watering tank, P. Tiffany.
Vapor burner, E. W. Pritchard ......
Vehicle, A. L. Prescott .......c.cccvuuee 735,816
Vehicle brake mechanism, F.
Vehicle d-iving gear, M. W. 'l‘alen, et al
Vebicle, motor, H. Vanderbeek......
Vehicle shifting rail, W. B. Fletcher..... 736, 081

Vehicle steering mechanism, motor, T. W.

Barber ..... tesessesceneans ceeenennaea. 736,192
Vehicle wheel, E. H. Phipps .. . 735,812
Vending machine, J. Jonson..,. . 736,110
Vent controller, A. G. Powers ...... . 736,012

.| Ventilating apparatus, J. S. Roake ........ 735,823
Vermin exterminator, 8. W. & S. R.

MaCY .eevevececancnnannnnn eeesctcescane 736,282
Vulcanization, W. H. Roberts ............. 736,336
Wagon box or hay rack lifter, L. Paal.... 736,004
Wagon, dump, H. 8. HOy ....cecccee.... 736,260
‘Washboard, J. Opp ........ eees. 735,801
Watch regulator, B. Lang . 736,117

Watch, stem winding and setting, ‘B. Kuhn 736,270
Water closet covers, mechanism for tem-
porarily locking, B. Woodruff.......... 735,927

(Oontanuea: onpage 143.)
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Valuable Books!

$FS

Practical Pointers
For Patentees

Containing Valuable Information and Advice on

THE SALE OF PATENTS.

An Elucidativn of the Best Methods Emplayed by the
Most Successful Inventors in Handling Their Inveations.

By F. A. CRESEE, M. E.
144 Pages. Cloth. Price, $1.00.

Modern Machine
Shop Tools

Their (!onstrnction, Operation and Manipu«
lation, Including Both Hand and
Machine Tools.

By W. H. VANDERVOORT, M. E.
Large 8vo. 516 Pages. 673 Illustrations. Bound in Oloth.
Price #4.00.

An entirely new and fully illustrated work, treating
the subject of Modern Machine Shop Tools 1n a
concise and comprehensive manner. Special care bhas
been taken to eliminate all matter not strictly pertain-
ing to the subject, thus making it possible to give the
reader complete information pertaining to machine
shop tools and methods in a single volume at a mode-

'l‘he work is logically arran%ed the various band and
machine tools being grouped into classes, and descrip-
tion of each is given in Proportion to their relative 1ma-
5}0 ce. The illustrations represent the very latest
Is and methods, all of which are clearly described.
Each tool is considered from the following: poin
FIRST—Its constructlon. with hints as to its manu-

tactur
SECON —Its operation proper manipulation and care.
THIRD—Numerous examples of work performed.

DIES

THEIR CONSTRUCTION AND USE
For the Modern Working of
Sheet Metals.
By JOSEPH V. WOODWORTH
Octavo. Cloth. Very Fully Illustrated.

Price #3.00 Postpaid.

This book is a complete treatise on the subjeet
and the most comprehensive and exhaustive ome in
existence. A book written by a vractical man for
poaotical men, and one that no diemaker, machinist,

lggna?er or metal-working mechanic can afford to be
without.

Dies, press fixtures and devices from the simplest
to the most intricate in modern use, are shown, and
their construction and use described in a clear, practi-

manner, so that all grades of metal-working me-
chanlcs will' be able to understand thoroughly how to
design, construct and use them, for the production of
the endless variety of sheet-me tal articles now in dally
use.

HARDENING,
TEMPERING,
ANNEALING

and

FORGING OF STEEL

By JOSEPH V. WOODWORTH
Author of “DIES, Their Construction and Use.”
Octavo. 280 pages. 200 Ilustrations. Bound in Cloth.
PRICE, $2.50

A new work from cover to cover. treating_in a elear,
concise manner all modern processes for the Heating,
Annealing, Forninu. eldlns. Hardening and
Tempering of steel, making it a book of great M
cal value to metal- working mechanlcs ip general, with
special directions for the successful hardening and tem-
pering of all steel tools used in the arts, including milling
cutters, taps. thread dies, reamers, both solid and shell,
hollow mi]l s, punches and dies, «nd all kinds of sheet
metal working tools, shear blades. saws, fine cutlery, and
metal cutting tools of all description, as well as or all
implements of steel, both large and small. In this work
the simplest snd most satisfactory hardening arnd tem-
pering processes a e given.

GAS, GASOLINE AND
OIL ENGINES

By GARDNER D. HISCOX, M. E.

365 Pages. Large Octavo. Illustrated with 210 Handsome
Engravings

Price $2.30

The only American book on an interesting subject.
Full of general information about the new and popular
motive power, its economy and ease of management.
Also ehapters on Horseless Vehlcles. Electric Ligbt-
ing, Marine Propulsion, etc. Revised and much
e%a.rged.

MECHANICAL
MOVEMENTS

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

Large 8vo. 402 Pages. 1649 Nustrations, with
Descriptive Text. Price $3.00.

A Dictionary of Mechanical Movements, Powers, De-
vices and Appliances embracix}x an illustrated deserip-
tion of the m-aatest vartety of mechanioal movements
and devices in any language. A new work on illust.rat
mechanics, mechani movemenis. devices an r
ances. coverin, g whole range of the pract
and inventivefield, torthe use of Machinists, Mechanies
Inyentors, Engineers, Draughtsmen, Students and ell
others interested in any way in the devising and opera-
tion of mechanical works of any kind.

8 Full descriptive mma of above books will be mailed
Jree upon application

MUNN & CO., Publishers, 361 Broadway, dew York
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| Every Gold Watch

@ with either m
of these CEATD>

trade marks u

is Solid Gold

No “‘skeleton construction” or cheap sub-
stitute to be paid for at gold value.

ACCURATE “TO -THE SEW/VD"

eﬂ
j”' d

%Icﬁes

are made in our own complete factories;
the works for the cases—the cases for the
works. Our guarantee goes with every one.

O Tty

6 T h e 4_ o O ’ Smallest, daintiest

Women’s watch.
Send for free book * Guide to Watck Buyers”

Dueber-Hampden Watch Works
56 South Street, Canton, Ohio

21 jewels,
17 jewels.
or Men.

ELECTRICAL ENGINEERING]
TAUGHT BY MAIL,

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

- We teach Electric.al Engmuring, Electric Lighting,

Elec g, Steam Engi-

?ee{ll.‘l:.g, Mechnnicl'}y Drlwing, nd.\i::nr ho:ne by mail.

ELEOTRIOAL ENG]NEEI{ lNSTl'l UTE,
, 240-242 W. 28d 8t. New York.

ELECTRICAL ENGINEERING
rofe . W

Eleetrician,Illustrator, Ad-
Journulist, Prootreader,
keeper, Stenoﬁrspher

Write for our Free Illustrated Book, “‘Strug-
gles With the World,” and mention the
ccurse which interests yon

CORRESPONDENCE INSTITUTE f AMERICA

Box 689, Scranton, Pa.

¥

) AEOLIGRAFT Model Yacht

Sails on a tight wire; goes about automatically at
each end; keepsin motlon aslong as the wind blows.
The Latest Scientific Toy.
Fascinating to old and young. Beantifnlly made.
Single, 81.50 f.o. b, N. Y.

Pair, for racing, $8.60, preplid.
Send for descriptive booklet free.

FRANKLIN MODEL SHOP,
128 W, 3lst Street, New York Crrv.

$1.50

INVESTORS

desiring to realize the Large Interest and Profits
possible in legitimate Mining, Oil, Timber & Smel-
ter Investments and Dividend-paying Industrial
Stocks, listed and unlisted, should send_for our
Booklets, giving full information, mailed free.

boue LACEY & OO.
BanKers @ BroKers, 66 Broadway, New “fork

BRODERICK &5ASEON ROPE L0
ST LOUIS, MO.

50 Years'
Experience

Trade Marks,
Designs.
Copyrights, Etc.

‘Anyone sending a gketch and descrlntlon may
uickly ascertain our opinion free whether an
nvention is prohably fotentable Communica-

tions strictly confidential. Handbook on Patents

seln: tf;ﬁgs K tldes nencg fﬁr secugnéz pnbentis
aken UNN 0. receive
pecial Notice, without charee, in the

Scientific American

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

MUNN & C0.2¢61 Broaway, uewvork

- Branch Office, 62 I' St., Washington, D. C.

‘Water purification apparatus, 8. S. Prid- .

. 1 P . 735,817
Weather strip, W. A. Scott ...... . 735,913
Weather strip, door, C. E. Meeker ........ 736,286
Weed cutting machine, J. C. Walter...... 736,320
Weighing machine, automatic, G. Hoepner. 735,979
Well borer, R. Brown .......cccoeeeeee 36,201
Well drilling apparatus, H. Kelly ........ 736,267
Well drilling machine, I. S. & D. S. Ausher-

IAN cieeeererececassssossssssssansans . 735,694
Well drilling machlne. R D. Patterson.... 735,898
Well reamer, deep, P. Higgins ........... 735,770
Well strainers, means for clearing, M. J.

1ATK o0 iiiiiiiiiiiiiiiiiiiii i 736,219
‘Wheel balance, apparatus for testing, C.

J. A. Heise ....oiiiiiiiiiiiiiiiiiin. 736,096
Wheel tempering apparatus, A. F. Howe.. 736,103
Window, J. H. MeIlroy ....oecceeeeeeenns 735,999
Window cleaner’s safety support, H. K.

Whitner, reissue ...........c.cc0eeeenn 12,146
Window platform, W. S. Sherwood ........ 735,915
Window screen, W. C. Hiering .......... 735,976
Wire, covering, R. Varley .............. 736,178
Wire fabric making machine, G. Langer.... 736,118
Wrench, C. C. English .................... 735,734
Wrench, D. E. Painter ..... .. 736,143
X-ray tibe, R. Friedlander . ... 736,086
Yoke attachment, neck, S. Fearson........ 736,146
Yoke counter stop for artillery carriages,

neck, F. Wenke .......ccoivveeennnnnns 736,182
Yoke, neck, R. Jomes .................... 736,109

Zinc lol-t other ores, treatment of, W. B. Mid-

eton
Zinc ores, manufacturing spelter from, O.

H. Picher
Zinc ores, treating, C. V. Petraeus
Zinc ores, treatment of, C. V. Petraeus...
Zinec oxids, smelting, C. V. Petraeus.......
Zine, ete., treatment of ores containing, C.

735,894

735,903
735.902
736,008
736,010

V. Petraeus .......ccciiieececccccensss 736,009
DESIGNS.
Bottle, J. Alland ..........c.c00iennnnn 36,493
Boxes, etc., cover for puff, T. W. "Foster. . 36,491
Brooch, button, or buckle plate, etc., S. A.

103 1 1 R S 36,485
Brushes, etc., back for hair, T. W. Foster.. 36,489
Brushes, mirrors, ete., back for, L. C. Hil-

L 36,490
Buckle, belt, L. L. Prahar.......... 36,486, 36,487
Button hooks, etc., handle for, T. W. Foster 36,488
Dishes, mount for, R. R. Kints ............ ,49
Finger ring, G. H. Horth
Stove, W. L. Mersfelder .....ccco000e000.. 36,494

TRADE MARKS.
Anesthetics, certain named, J. B. Bengue,
,904, 40,905
Beer, George A. Bohrer Brewing Co...... 40,915
Bricks, certain named building, H. Huen-

nekes & CO. .....cceeunieiiannn. 40,922
Butter, McDermott-Bnnger Dairy C 40,909
Cigars and stogies, Crusader Stogie Company 40,917
Confectionery, New England Confectionery

L0 40,912
Cotton piece goods, Arnhold, Kar! 40,886
Dental burs. G. Scharmann 40,918
Flour, wheat, F. G. Atkinson.. 40,910
Foods, cereal breakfast, Postum 40,911
Games played with cards, Parker Bros 40,88
Gum, chewing, Royal Remedy & Extract

L0 40,913
Insectlcide certain named, M. A. Hunolt. 40,906
Linings, Burton Bros. & Co ........... 40,888
Medicines for the treatment ot certaln named

diseases, D. J. Johnston............... 40,898
Mineral water, Berry Hill Mineral Spring Co.

of Virginia ..........ccc0iiiiiiiinnns 40,914
Oil, olive, J. Devoto ......cccciivuennnannns 40,908
Oil preparations and tonic medicines, cod

liver, M. CaSper ........ceceeeeeeeens 40,893
Pens, writing, W. C Robertson .......... 40,890
Perfumes, P. Westphal ............. 40,891, 40,892
Pomade and skin tood Tabler Chemical Co. 40,901
Pumps, S. C. DAVIASOD -+ vvvvvnnnnnnnnnenns 40,921
Remedies, eye, J. B. & G. W. McFat-

0 11 T A 40,899
Remedies for tuberculous and catarrhal com- .

plaints, R. Schneider . ............. . 40,895
Remedies, headache, N. Lodor...... 40,896, 40,897
Remedy for certain named diseases, inter-

nal, White Herb Medicine Company.. 40,903
Remedy for coughs, colds, and lung troubles,

S. Knee ......ivevernecnccnccnnnnsns 40,900
Remedy for parasites, external, H." E.
[ -Bowles ........ciiiiiiiiiiiiiiiiiiei e 40,902
Remedy for the cure of certain named. dis-

eases, Miller & Stone .................. 40,394
Shoes, ledther, Siegel-Cooper Company.. 40,885
Silk and silk mixed dress goods and llnlngs,

Burton Bros. & Co.....coovvvvtnnnnnn. 40,887
Stencil duplicating machines and parts there-

of, Neostyle Company seeene 40,920

and t h annunciators, Elec-

tric Gas Lighting Company............ 40,919
Vermin, paste for destroying, H. Ehrensing )
Whisky, Scotch, P. Dawson .c.cccccceeeecss. 40,916

LABELS.
““A. J. Bargahiser’s Chick Hen Cholera

Cure,”’ for cholera cure, A. J. Bargahiser 10,245
‘“Banquet Leaf Lard,”” for lard, Western

Packing Company ........coceeceeeennn 10,238

1 “Bommerlunder Cherry Cordial,”” for cherry

cordial, H. Jensen... 10,242
‘‘Cubanos Cigarros,’”’” for cigars,

Litho. Co. ...cucennnnnnnnnnecnnanannns 10,248
“Dr. James English Cooling Powder &

Remedy Co,’’ for powders, Dr. James

English Coollng Powder & Remedy Co.. 10,243
‘‘Elegantes Cigarros,”” for cigars, Central

Litho. Co. 10,249
“Exiulsitos Cigarros,

10.250
‘“‘Foxhall,”” for cigars, Seeman Brothers 10,253

“Helmons ‘B’ Sugar," for medicine,

Helmon .......ccvvieeiiinnennenennns - 10,246
‘““Howard’s Hygienic Healirg Flesh Soap,"

for soap, J. E. Howard ......cc0000euus 10,240
‘“Merry Bell,”’ for chewing gnm, Royal

Remedy & Extract Co. ......c..v0nnnnn 10,241
‘““Money Back Pile Cure,” for medicine,'

Levinger Drug Co. ......ccoovveevennns 10,247
‘““New Wonder,” for ci;ars, Seeman Brothers 10,254
‘“Purina Health Cocoa,” for cocoa and choco-

late products, Ralston Pyrina Co... 10.239
¢‘Schmidt Bread,”’” for bread, B. Schmidt 10,237
‘‘Sensaticn,”’ for cigars, Schmidt & Co. 10,262
“Smoker’s Protection,’’ for cigars, M. Neff 10,250
““The C. G. Smith Tender Feet Shoes,”” for

shoes, C. G. Smith .................... 10,23¢
‘“The Very Best,”” for cigars,

.Lithographic Company ......c.ccceceee 10,251
‘“Watermelon Jelly, Nature’s Palatable

Specific,’” for medicine, H. W. Wilder

CO. cececevcccccccccccnscccsssssscneece 10,244

PRINTS.

“Dr. James English Cooling Powders for Teeth-
ing Babies,’”’ for powders, Dr. James Eng-
ish Coollng Powder & Remedy Co......... 803
"Elegtr;ﬂed Ex!:ract of Beef,” for extract of
eef, R. D'UDRET ......ccovvvennnneccnnns
"Revelation Brand,”’ tor carbon paper, General
Manifold Company

A printed copy of the specification and (Irawingz
of any patent In the foregoing list, or any patent
in prlnt 1ssued since 1863, will be furnished from
this office for 10 cente, provided tkLe- name and
number of the patent desired and the date be
gven. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents mayv now be obtained by the in-
ventors for any of the inventions named in the fore-
gotng Net. For terms and further particulars
sddress Munn & Co., 361 Brusdway, New ¥ork.

Pf-‘o,'? ALL USES. MADEAS REQUIRED.

22s N.UAIO! T,

HARRINGTON&KING PERFORATING @..CHICAGO.

SEALED PROPOSALS WlLL BE RECEIVED AT
the office of the Light House Engineer. ’rom kine-
ville, N. Y., until one P. M., August 31, 1 then
opened, for furnishing materh and labor necessary for
movlng. erecting and remodeling keeper's ua.rtera nt.
the Fort Wadsworth light station, Staten Island, N.
in accordance with specifications, copies of which, ik
blank proposals and cther information, may be haa upon
. lication. The right is reserved to reject sny or all
b s, and to waive nny defects. MAJOR WILLIAM T.
% 'grs'(]?tlfala. U. 8. A.,, Engineer Third Light House
{t

W ANTED. —SIX FIRST-CLASS ORDNANCE
Draftsmen, $5.04 per diem. An examination will

be held u the Navy Yard, Washlnzum D.C., A

1903, to fill 1be sbove positions. For app! ication_an

further informatlon address, “Commundant, Navy

Yard, Washington, D. C.” .

MATCH MACHKINERY.
. BI& MONEY IN MATGHES.

‘We manufacture everything pertaining to the busi-

ness. The Very Latest Process. We will furnish

a manager or teach any purchaser the business.

F. W. MURPHY & BRO.,
1118 Ashland Block, Chicago, Ill., U.S.A.
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Metal Patterns and Models
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perimental work. Gated i work a speclalty.

THE C. E. WENZEL CO., 313 Market St., Newark, N. J.
Are you interested in Patents, Model ur mxperlmenul

Luxury and Economy for all.
Williams’ Shaving Stick supplies
them. No cup required. Justa
brush and the shaving stick. One
stick furnishes over 300 shaves.

of Special Machinery. Models,
Experimental work. Inventions devel-
THE FENN-SADLER MACH. C0., Hartford, Conn

25¢. of all druggists.
The J. B. WILLIAMS CO., Glastonbury, Conn.
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Plates ar;
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Tourists Klectrical and Mechanical Instruments. Small Mach’y.
using EDWARD KLEINSCHMIBT, 82 W. Broadway, New York.
.Hand-
Caineras
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ID E A DEVELDPED MODELS
Made, Dies, Metnl Stamp=
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Stamping & Tool Co., La Crosse, Wis.
FOOT TROUBLES
Our booklet on *““Rellef far Foot Troubles' con-
tains valuable suggestions on this subject. It is

FREE for the asking and you had better send for
it to-day.

CHICAGO SHOE STORE SUPPLY CO., Incs,
Chlcagos

NOVELTIED

6. GRAMER DRY PLATE CO.

ST. LOVIS, MO.
Offices in -

New York: 32 East 10th Street
Chicago: 1211 Masonic Temple
San Francisco: 819 Market Street

$IOO. to $300. MONTHLY.

Men and women. Salesmen, Managersand General
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vertised.

184 Fiith Ave.
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MODEL WORKS
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1d_firm, ital $100,000.00. hlo'u !\)
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i S1 World Bldg., Cinecinnati, Ohio.

DIES, TOOLS, 3‘02"’5‘13‘5 and Special Machin-
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Twenty=Third Edition

Experimental
OCIBNGCE om Wi T

George M. Hopkins Half Morocco, $4.00 ver Volyme.

XPERIMENTAL SCIENCE is so well known to many of our
readers that it is hardly necessary now to give a description of
this work. Mr. Hopkins decided some months age that it would
be necessary to prepare a new edition of this work in order that
the many wonderful discoveries of modern times mi dght be fully

described in its pages. Since the last edition was published, wonderful
developments in wireless telegraphy, for example, have been’ made. It
was necessary, therefore, that a good deal of new matter should be
added to the work in order to make it thoroughly up-to-date, and with
this object in view some 200 pages have been added. On account of the
increased size of the work it has been mecessary to divide it into two
volumes, handsomely bound in buckram. It may be interesting to note '
the following additions that have been made to these volumes:

‘Volume I contains in addition to a large number of simple, well
illustrated experiments, a full description of a 3 H. P. electric motor
made expressly for illustration in this edition of * EXPERIMENTAL
: SCIENCE.” It'is an ENCLOSED SELF-REGULATING electric motor for a

110 volt circuit. It can be operated by a current from a 110 volt lam
socket, vielding a full I H. P., or it may be used as a dynamo, furm
ing a current capable of opemtmz three 16-candle power, 10 volt mcau-
descent lamps. ~The construction of the machine is perfect emough to
admit of enlarging or reducing its size if desired.

Volume II contains much on the general subject of electnclty,
besides new articles of great importance. Among these the subject of
alternate current machinerv is treated. Wireless Telegraphy and Tele-

phony receive attention. Electrical Measuring Instruments, The Electric
Clock, The Telegraphone, Expenments in High Voltage, The Nernst Lamp, and Measuring the Heat
of the Stars are all thoroughly illustrated and described.

The unprecedented sale of this work shows conclusively that it is the book of the age for
teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu.

ral Philosophy.
i SEND FOR DESCRIPTIVE CIRCULAR.

Revised and Greatly Enlarged.
2 Octavo Volumes.
1,300 Pages. 900 Illusteations,
Cloth Bound, Postpaid, $5.00.

Half Morocco, Postpaid, - 7.00.
Or Volumes Sold Separatelys

MUNN & CO., Publishers, 361 Broadway, New York.
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Absolute Confidence
in the ability of the car to answer everydemand madeupon it is
the keynote of erﬁ:;:itelen]oyment in automobiling., Ask any man

who drives a 1903 m

Winton-
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2 S Send to-day for literature.
‘MW Warwick Cycle & Automo-
bile Co.. Springfield, Mass.
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Dry Battery SPARKING
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J. H. BUNNELL & CO.
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Plymouth Rock Squab Co.. 14 Friend St., Boston, Mass.
GAS ENGINE DETAILS.—A VALUA-

ble and fully illustrated articte on this subject is con-
tained in SUPPLEMENT No. 1292, Price 10 cents. For
sale by Munn & Co. and all newsdealers.

PRLMER g

MARINE and STATIONARY

MOTORS

2 and 4 CYCLE
are no experiment, as they
are in successtul operation
in all parts of the world.
Launches in stock.
Send for Catalogue.

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

Send For It To-Day

JooOL
CATALOGUE
- ‘have a8 a useful akd instructive book-

Montgomery & Co.’s Tool Caialogue
The new edition has 704 pages and is
npiously illustrated. .Pocket size 64x
ins. Sent by mail for 25¢.
MON’I‘GOMERY &  €CO.,
105 Fulton St., New York Olty

Movmg Picture Demonstrations

Have you a new device that requires an expensive
demonstration to make a sale? W hy not let us take a
moving picture of il'to be shown in our little

Canvassing Mutoscope

It’sa wonden'\u salesman nnd a rreat ‘saving.
W rite for.full particul,ars dand' booklet. ,

AMERICAN MUTOSCOPE & - BloGRAPll Co0.,
- 11 East -14th Street, New York.

YOI SRR (e

ALOT nr‘i"?l

LATHE

No up—to—date manufaeturer can

afford to do wiLhouL it.
HIGHEST AWARD =bessrriibiiet,
_Faneuil Watch Tool Company, .
RlGHTON BOSTON, MASS., U. S. A.

You’lt find .it alwavs convenient, {0 |,

PARTS

List Price, $375.00

Set conslsts of Runniug Gear, Wheels and T'ires, Motor,
Carburettor, Muffler, Starting Crank, Water Tank, Gaso-
line Tank, Transmlsslon Gear, Chain_ and Steering
Gear, all completely assembled. Our Blue Prints show
how to attach body, piping, wiring, etc. Write for cata-
logue and net price list.

HOLLEY MOTOR CO.

16 Holley Ave. Bradford, Pa.

Light Touring Car Set|

Made

Non-Magnetic
NICKEL SILVER CASE
Fully Guaranteed

-For sale by
'All JEWELERS

Tlustrated Bookfet
onrequest,showing’

COLORED
FANCY
DIALS

The NewEngland
Watch Co.

37 & 39 Majiden Lane
New York City .

131-137 Wabash Av,

Chicago .
Claus Spreckel’s Bdg. -

. San Francisco . .
% Snow Hill, London

Many a

rests

W A

- -Every -Elgin Watch is fully
Elgin Watches.
trated hxstory of the watch,

Jor punctuality
upon

ELGIN

guaranteed All jewelers have -
““Timemalkers and Timekeepers,”’ an illus- '

ELGIN NATIONAL WATCH. Co., ELGIN, ILL.

reputation

the

TCH

sent free upon request to

AND
GASOLINE
1903 catalog ready. \‘

CHARTER GAS
ENGINE CO.
Box 148,

UHARTER
ENGINE

A

®

Sterling, Il

DRINK PURE WATER

k if you want tobe healthy. Don’t
j _venture on drinking doubtful
" water. Always use the

Berkefeld FKilter

which completely removes typhoid and
cholera germs from the water. Send for
circulars.

BERKEFELD FILTER (0.,
4 Cedar Street, New York.

“CUSHMAN”

CHUCKS

A]l ptyles a.nd slzes

smmomamue '_»

THE CUSHMAN CHUCK 00.. -
189 Allyn St., Hartford, Conn.

E L DRILLING

Over70sizes and styles, for drilling either deep or
shallow wells in any Kind of soil or rock. Mounted
on wheels or on sills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y.

MIROSCOPES

for every purponse. Our instruments
are found in all the best laboratories -
of the country. Catalog free.

Projection Apparatus
for scientific work. Superior in accuracy and convenience.

Bausch @ Lomb

Rochester, N

prucal Co.,

cch.\BoJ

NEW YORK

.

The coat may not make the
man, but a few coats of

Patton’s .
SUN-PROOF
Paint
make the house

Guaranteed to wear forfive years. -

. PITTSBURGH. PLATE GLAss Co., General
. Distributers. Send for Book of Paint
Knowledge and Advice (free) to
l’lﬁnn Paint Co., 227 Lake St., Milwaukee,Wis.

CHBESLYA CO CHICAGO ILLUSA
15 to 21 Clinton Street.

Ask o

Digdyém ever realize that one a.uoomoblle out of every three

OLDSMOBILE

and the demand for the stahdard
even with the rapid growth of
we shall more than'maintain-our position.

Wuhowt e OLDSM
rite

bile. Book ” to Department 21.
OLDS MOTOR WO

ONE IN THREE

hroughout the world s a:

“The Best 'l‘hln
Price
ntnabout is so-greal 'that

Automobile, industry

on Wheels.”
650

ur agency, the 1ea.dmg dealer in your town, to show.
1OBILE * goes.’

for illustrated catalogue and the * Doctor’s Oldsmo- "

KS, - DFTROIT, MICH.

a? tories : _DETROIT and LANSIN

‘Licensed bill Manufa cturers. ’

saver of money.

THE -tAtKAWANNA

‘| most.exacting requirements.

COLD GALVANIZING.

AMERICAN-PROCESS. NO RGYA
SAMPLES no|NFORMATION on APPLICATION.

NICKEL
Electro-Plating
Apparatws and Material.

IES.

Hanson & VanWinkle

o
N J.
136 Lioerty St N Y.

ﬂ)&,3028 Canal St.

Sxnp Your Businmss Camp |
For CATALOGUK.

PORTABLE HOISTS AND CRANES

are essentlal in shops and factories
to- Made of the best materials
throughnut is the

Franklin Portable Crane and Hoist.
Liftsand carries 3 tons with ease, goes
anywhere, occupies but little s&ace and
can beoperated by one man.

the exgendnure of time- and l:bor
j 3 Body of Crane base, wheels and

== 'of cast iron.

FWI‘LIN PORTABLE HOIST CO., Franklln. Pa., U.S.A.

Beauty and Utmty

Every business man knows
the annoyance of loose shirt
cufis. Every wise business
man ought toknow that they
fut% dbet eagily fided- md] Tregu-
E: 0 any desired len;
below the coat sleeve b
by using

Washburne's Cuff Holders

;[‘a]:z?:y dcan be instantly attlached hcg de-

e never come loose—hav:

Rrip like a bufl e8
Illustrated cataloeue onrequest.

Sample pair-of Cuff Holders
sent by mail on recelpt of 20c.

AMERI(JAN RING CO.

Bo. nterbury, Conn,
Build a :
Gasolene Motor
for ¥our Automol.uie, Bicyele, or Boat.
urnish the castings or drawings : also
ﬁnished motors LOWEST PRICES.

Send stamp for catalogue.

STEFFEY MFG. CO.
2720 Brown Street, PHILADELPHIA, PA,

All varletles atiowestprices. Best ltallroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Sates.
Sewing Machines, Bicycles, Tools. etc. Save
Lists Free. CHICAGO SCALE Co.. Chicago-Ill

NOISELESS

Bevel Pinions

; _We can furnish our New Process

Noiseless Pinions in bevels as well
as spurs of any size wanted and
10 transmit any required horse
power. Write for catalogue.

THE NEW PROCESS RAWHIDE CO.
Syracuse, NV, ™

Cbe Cvpewmer €Exchange

114 Barclay St.. NEW YORK
124 La Salle St., CHICAGO
38 Bromfield St., BOSTON

817 Wyandotte St.,
KANSAS CITY, MO

209 North 9th St..
ST.LOUIS, MO.

636 California St.,

SAN FRANCISCO, CAL ' -

We will save you from 10
to 50% on Typewriters of all makes. Send for Catalogue

TO MINE OWNERS

You need a Holsting Engline.
You want the best, strongest, -
sntest, most up-to- da@e engi ne . B K K
that is made—the most durab le
and yet the greatest
Send S8
for our free cataloguef
and state the size of en-
gme you want. We
uild ‘them for mines,
quarries and docks. Both i}
friction and geared
holst 6 to 150 H. %’
arts easily interchangeal.
VPGI\E Co.

doale

Money.

.. WEBER GAS & GASOLINE
P. O. Box 1114.a, Kansas €ity, Mo.

MATERIALS

bring boat construction within the
range of amateurs, at a siall cost.
Yachts, Launches, Row Boats.
Send stamp for catalog.
FRED MEDART, 35645 DeKalb St., SL Louis, Mo.

One, Two, Three, Four Cylinder Motors
4t016

Ao 0sTLE & MARINE
A Two-Cycle Motor that meets the

Aneveryday, long distance motor.

Manufacturers shouldinvestigate.

LACKAWANNA MOTOR COMPANY
14563 Niagara St., BUFFALO.N. Y

GAS ENGINE
IGNITERS

. for Marine, 8tationary and
§ Automobile engines. Will
save their cost many times
over in one year.

Write forvirculars.
The Carlislée & Finch Co.
233 E.. Clifton Ave., Clnclnnnﬂ, [}

THE VERY
\JESSFOR TOOLS.-FSEWES £rc.

WM JESSOP & SONS L'2 91 JOHN ST NEW YORK

PRESIDENT SUSPENDER S i e o

50c and $1.00.
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