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THE LATEST SUBMARINES OF THE UNITED STATES
NAVY.

As in all mechanical development an improved type
of any particular device is an evolution from its prede-
cessors, so in general, the modern Holland torpedo
boat, of which the government is now building a num-
ber, is a descendant of the original little craft of that
name, which first made its appearance at the close of
the Spanish war.
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below the surface of the water. At these depths the
pressure of the water is great, so that the hull must
be made sufficiently strong to withstand it.

Up to the present, it has been found that the most
efficient size for a boat is about 140 feet long and 14
feet in diameter. With such dimensions, a boat can
be built which will fulfill all requirements which the
naval authorities of the world demand from it. That
is to say, it can cruise on the surface for long dis-
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pletely submerged with nothing visible above water,
for a distance of 150 miles.

There are two distinct conditions in which the boat
may be used. In the first, commonly known as the
surface condition, the boat is prepared for cruising.
A considerable portion of her hull is above water, a
removable navigating bridge is in place, and she is
driven by large, powerful, internal-combustion engines.
Under these conditions she is managed in about the

The darkobject in the center is the conning tower.  The geriiscope to v:ﬁnch the fia,
8 TNeANSs
view surroundlng objects as clearly ag though he lookeyd through a field glass at the surface.

Submarive beginning to dive.

projects above water when the boat is submer; and
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staff is attached
sutl;mer

g officer can

engines are used only in travel edg at the surface. They can drive the boat at 14 knots. For
work they are uncoupl
@ their energy from storage batteries which have been charged by the gas engines.

and the boat i8 driven by two electric motors. The lat-

One of the twin internal-combustion engines of the submarire.

‘10 NgN and lett are the electric motors whicl}ldrive the boat, whetn submerged, at 105 knots

per hour.

Looking aft in engine rvom.

In the center are the two torp dodischarge tubes. To the left s the electric motor and gear by
which the doors in the nose of the submarine are opened for discharge of orped

0es,

View on main floor looking forward.

The hand wheel to the right operates the diving rudders used for
front of the wheel i3 aﬂg .

The form of hull is generally described as cigar-
shaped. It is built of the very best quality of mild
steel, and the workmanship is of the highest -order, for
the reason that every seam and rivet must be perfect-
ly tight, in view of the service which the boat is
called upon to perform. Not only do vessels of this
type undergo all the stresses of sea and weather
which other vessels are gubjected to, but in addition
they -are required to navigate at considerable depths

gage whose pointer shows the depth in feet of the
The curved dark line below pointer is a spirit level which shows the inclination of the boat.

Diving wheel and depth pressure gage.
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vertical plane. In
t below the surfme.

tances at a speed of fourtggn knots. At lower speeds
its radius of action extends to several thousand miles.
For submerged work large storage batteries are pro-
vided, which furnish energy sufficient to drive the
hoat from ten to eleven knots for a period of over an
hour. . The same electrical energy will drive her at a
lower speed for a much longer time. The latest sub-
marines, built for the government by the Fore River
Company, at-about five knots speed can vun com-

Thisshows the roof, not the floor, of ttie submarine interior. The horizental eyepiece and the
. vertical telescope tube are rotated by means of the hand-wheel whose pinion engages

a. internal gear ring.

Eyepiece at bottom of periscope.

same way as any vessel built to run upon the surface.
As for sea-going qualities, our submarines have been
found in practice to be excellent. In ordinary weather
they are fully as comfortable as any surface craft of
the same dimensions, and even in the heaviest weather
they are entirely seaworthy.

The second distinct condition exists when the boat is
submerged. To pass from the surface to the sub-

(Continued on page 305.)
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Home-Made
Experimental Apparatus

In addision to the following articles, the
Scientific ‘American Supplement has published
innumerable papers of immense practical value.
of which over 17,000 are listed in a carefully
prepared catalogue, which will be sent free of
charge to any address. Copies of the Beientific
American Supplement cost 10 cents each.

If there is any scientific, mechanical, or en-
gineering subject on which special information
is desired, some papers will be found in this
catalogue, in which it is fully discussed by
competent authority.

A few of the many valuable articles on the
making of experimental apparatus at home are
given in the following list:

ELECTRIC LIGHTING FOR AMATEURS,
The article tells how a small and simple ex-
gerimeutal lnstallatiou can be set up at home.

c Ath 1 t 1551,

AN ELECTRIC CHIME AND HOW IT MAY
BE CONSTRUCTED AT HOME, is described in
Scientific American Supplement 1566. '

THE CONSTRUCTION OF AN ELECTBIC

can Supplement 15686.

HOW TO MAEKE A 100-MILE WIBELESS
TELEGRAPH OUTFIT is told by A. Frederick
Collins in Bcientifilc American Supplement 1605.

A SIMPLE TRANSFORMER FOR AMA.
TEUR'S UBE is so plainly described in Soien-
hﬂg A{xtxeﬂm Supplement 1573 that anyone can
make

A Y.H..P. ALTERNATING OURB.ENT DY-
NAMO. Scientific American Supplement 1558.

THE CONSTRUCTION OF A SIMPLE PHO-
TOGRAPHIC AND MICRO-PHOTOGRAPHIC
APPARATTUS is slmplg explained in Bcientific
American Supplement 1574.

A SIMPLE CAMERA-SHUTTER MADE OUT
OF A - PASTEBOARD BOX, PINS, AND A
RUBBER BAND is the subject of an article in
Scientific American Supplement 1578,

HOW TO MAKE AN AEROPLANE OR GLID-
ING MACHINE is explained in Scientific Ameri-
can Supplement 1582, with working drawings.

EXPERIMENTS WITH A LAMP CHIMNEY.
In this article it is shown how a lamp chimney
may serve to indicate the pressure in the in-
terior of a liquid; to explain the meaning of
capillary elevation and depression; to serve as a
hydraulic tournique, an aspirator, and intermit-
tent siphon; to demonstrate the ascent of liquids
in exhaustive tubes; to ‘illustrate the phenomena
of the bursting bladder and of the expansive
force of gases. Scientific American Supplement

HOW A TANGENT GALVANOMETER CAN

BE USED FOR MAKING ELECTRICAL MEAS-

MENTS is deacribed in Bcientific Amegicap
Bupplement 1584.

THE CONSTRUCTION OF AN INDEPEN-
DENT INTERRUPTER. Clear diagrams giving
actual dimensions are published. Smentlﬂo
American Supplement 1615,

AN EASILY MADE HIGH FREQUENCY AP-
PARATUS WHICH CAN BE USED TO OB-
TAIN EITHER D’ARSONVAL OR OUDIN CUR-
RENTS 1is described in 8cientific American
Supplement 1618. A plunge battery of six cells,
a two-inch spark induction coil, a pair of one-
pint Leyden jars, and an lnductance coil, and all
thed apptargtus required, most of whlch can be
made a

SIMPLE WIRELESS TELEGRAPH SYSTEMS
are described in Scientific American Supple-
ments 1363 and 1381.

THE LOCATION AND ERECTION OF A 100-
MILE WIRELESS TELEGRAPH STATION is
clearly exflained. with the help of diagrams,
in SBcientific A i 1622

n Su

THE INSTALLATION AND ADJUSTMENT
OF A 100- E WIRELESS TELEGRAPH OUT-
FIT, illustrated with diagrams, Scientific Ameri-
can Supplement 1623.

THE MAKING AND THE USING OF A
WIRELESS TELEGRAPH TUNING DEVICE,
illustrated with diagrams, S8cientific American
Supplement 1624.

HOW TO MAEKE A MAGIC LANTERN, Scien-
tific American Supplement 1546.

THE CONSTRUCTION OF AN EDDY KITE.
Scientific American Supplement 1555,

THE DEMAGNETIZATION OF A WATCH is
thoroughl{ described in Scientific American Sup-
plement 1561,

HOW A CAI.ORIC OR HOT AIR ENGINE
CAN BE MADE AT HOME is well explained,
with the _hel, of lllustrations, in Bo:entlﬂo
American Supplement 1573

THE MAEKING OF A RHEOSTAT is outlined
in Bcientific American Supplement 1594,

Good articles on SMALL WATER MOTORS
are contained in Scientific American Supplement
1494, 1049, and 1406.

HOW AN ELECTRIC OVEN CAN BE MADE
is“g'xplained in Boientific American Supplement

THE BUILDING OF A STORAGE BATTERY
lls 48g.escrlbed in Bcientific American Supplement

A SEWING-MACHINE MOTOR OF SIMPLE
DESIGN is described in Scientific American Sup-
plement 1210.

A WHEATSTONE BRIDGE, Scientific Ameri-
can Supplement 1595.

Good articles on INDUCTION COILS are con-
tajined in Scientific American Supplements 1514,
1622, and 1527. Full details are given so that
the coﬂs can readily be made by anyone.

HOW TO MAKE A TELEPHONE is described
in Scientific American Supplement 866.

A MODEL STEAM ENGINE is thoroughly de-
scribed in Scientific American Supplement, 1587,

HOW TO MAKE A THERMOSTAT is ex-
plained in Scientific American Supplements 1661,
1568, and 1566.

ANEROID BAROMETERS, Bcientific American
Supplements 1500 and 1554.

A WATER BATH, Scientific American Supple-
ment: 1464,

A CHEAP LATHE UPON WHICH MUCH
VALUABLE WORK CAN BE DONE forms the
subject of an_ article contained in- -Bcien:
American Supplement 1563,

Each number of the Scientific Amerioan 8up-
plement costs 10 cents by malil.

Order from your newsdealer or from
MUNN & CO., Inc., 361 Broadway, New York

\

THERMOSTAT is explained in Somnhﬂo Ameri- |

>

'thus virtually sink her.
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attains the level of the break in the meri-
dian. The laws of refraction and total
refiection can then be studied by direct-
ing luminous pencils toward the center
of the globe, in the equatorial plane, and
viewing them with the eye placed in the
same plane.

In his electroscope (Fig. 4) Chassagny
has made use of the fact that platinized
glass is sufficiently_transparent to allow
objects to be seen clearly through it and
yet reflects bright images of objects
nearer the eye. A vertical and rigid
strip of copper and a flexible strip of
aluminium foil are suspended from a cop-
per rod and inclosed in a case of which
two opposite sides are of glass and the
rest of metal. The rod cagries a charg-
ing disk at its upper end and is insu-
lated by passing through a block of paraf-
fin, which rests on the top of the case.
One of the glass sides is platinized, and
outside it is placed a graduated quadrant
which is seen by reflection, while the de-
flected strip of aluminium is seen through
the glass. -

Chassagny’s galvanometer (Fig. .5) is
inclosed in a wooden case, which is at-
tached to the wall. In a strong magnetic
field, formed by placing the like poles
of two horizontal horseshoe magnets al-
most in contact with each other, is sus-

' pended a coil of wire of electrolytic cop-

per. The intensity of the fleld is further
increased by a soft iron, cylinder, sup-
ported independently inside the coil. A
large mirror, attached to the coil, reflects
the image of a lamp to a screen, where'
the movements of the spot of light can be
followed by the whole class. The gal-
vanometer is provided with three shunts.

In Chassagny’s apparatus for the study
of electromagnetic induction (Fig. 6), a
coil of wire is attached, with its plane
vertical, to one end of a lever which can
turn round a horizontal axis, and is bal-
anced by a counterpoise on the other end.
A vertical horseshoe- magnet, with its
poles directed upward, is placed so that
the coil can be brought between the poles,
or raised above them, by .turning the
lever on its axis. " The positive and nega-
tive currents produced by these move-
ments are indicated by a galvanometer
connected with. the coil. An alternating
current is produced by allowing the lever
to oscillate freely. Other experiments in
induction may be made by sending
through the coil a current from a battery.

M. Chassagny has devised a number of

| other -ingenious instruments, including a

very practical rheostat, a eudiometer, a
baroscope ete.
e ——

THE LATES)' SUBMARINES OF THE
UNITED STATES NAVY.
(Continued from page 296.)
merged condition, certain valves in the
interior of the boat are opened. This
allows the water from the sea to run into
great tanks built within the boat, and
These tanks are
closely gaged, so that just the required
amount of water is takem in. TUnder
normal conditions, when the boat is at
rest with the ballast tanks fllled, she will
have a few hundred pounds reserve
buoyancy, which is represented by the
top of her conning tower protruding
above the water. If desired, this buoy-
ancy may be entirely .destroyed by ad-
mitting a small additional amount of
water, equal in volume to the volume of
that part of the conning tower above
water. While in the submerged condi-
tion, all communication with the outside
atmosphere is necessarily cut off. The
crew, usually about fiffteen men, then
breathes the air contained in the body
of the boat. The amount of air origi-
nally contained within the hull is suffi-
cient to support life with.comfort for at
least twenty-four hours. But, in addition
to the air thus contained, the boat car-
ries a large supply of compressed air in
steel flasks, which, if used for breathing
purposes, would be sufficient for a num-

ber of days.
After having brought the boat to the
submerged condition in the manner
(Continued on page 306.)
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THE MIDDLE WEST NUMBER

To most Americans the Mississippi Valley and therich country that spreads outward from either of its
sbores is farmland—a country wbhich may well be regarded not only as the sruury of the United States,
but of a large portion of the world as well.

The Middle West is more than this. It is a country of wonderful i ing devel t and
ment, wonderful because of the enormous scale on which its industrial works have been planned.

n December 11th, 1909, the SCIENYIFIC issue a number devoted entirely to this
Middle West region, a number whlch will set forth ho‘db and lucidly not only the agricultural interests of
thatregion, but those larger engineering und which are destined to traneform the Middle
est, in part at lent, mto a manufacturing Iemlorier
With that object in view the Middle West N will puhlish articles on the following subjects:

10c
If your stationer
not supply you—write to us,

e

I. THE CHICAGO AND GULF WATERWAY.—An illustrated description of Chicago’s drainage
canal, an engineering work which stands without a parallel in the world.
II. CHICAGO AS A RAILBOAD CENTER.—Very few Americans realize that Chicago is the

greatest railroad center in the world, and that it may be likened to a great hub from which radiate
the spokes of American transportation.

IO. THE WONDERFUL GRAIN TRADE OF CHICAGO.—Chicaga is an enormous wheat bin, into
which much of the grain raised in the middle West is poured. The conveying and handling of that
huge amount of grain has necessitated the erecting and coastructing of ingenious machinery and
elevators.

IV. SHIPPING ON THE GREAT LAKES.—Most of the iron ore that is now smelted in Penn-
gylvania is mined in the middle West. To transport it to the blast furnaces of the East at a cost
wktich will enable American steel makers to compete with foreign steel makers, it has been necessary
to devise a new kind of lake transportation. Ships of 10,000 and 12,000 tons burden have been con-
structed which convey ore at small cost through the Great Lakes, and which are without a counterpart
anywhere in the world.

" V. THE HANDLING AND SHIPMENT OF IRON ORE—The above-mentioned fact that iron ore
is mined in the middle West and smelted in the East has necessitated not only the construction of
special freight-carrying steamers, but also the designing of special machinery for loading and unload-
ing the ore from the steamers.

V1. FREIGHTING ON THE MISSISSIPPl.—The Mississippi is the great natural waterway of
the middle West. It places the cities slong its banks in direct water-communication with every port
in the world. That is why freighting on the Mississippi is & more important industry than most of
us may realize.

VII. THE STEEL INDUSTRY.—Although the steel industry is still centered in Pennsylvania,
the scene of its activity is gradually shifting. One of the greatest steel plants in the world is that
wbich has been built at Gary. It is safe to say that nowhere elee in the world will be found a
plant so remarkably equipped and so efficient.

VIO, THE FREIGHT SUBWAY SYSTEM OF CHICAGO.—Chicago can boast of a rational sys-
tem of handling freight by means of subways. Freight is carried from the railway car directly to
the warehouse by means of tunnels aggregating sixty miles in length.

IX. THE WATER SUPPLY OF CHICAGO,—Chicago’s source of water is Lake Michigan. The
city is supplied with water by means of a tunnel which extends two miles out into the lake.

X, RECLAIMING ARID LANDS.—The United States Government has under way many irrigation
projects for the purpose of reclaiming lands which are arid, but which will blossom if properly
watered.

XI. HARVESTING THE GRAIN OF THE MIDDLE WEST.—Farms that cover not acres but
squarg miles, crops that aggregate not simply bushels, but car-loads, have rendered it necessary to
plant and harvest on an unprecedented scale in the middle West. The ingenious agricultural ma-
chinery which has been designed to cope with these peculiar conditions is described and illustrated.

The Middle West Number will be more than wice the size of the regular SCIENTIFIC AMER]CAN
It will be lavisbly illustrated. It will be contained in a colored cover which icts Chi
grain elevators at work. Order from your newsdealer or

MUNN & COMPANY, Inc., 361 Broadway, New York City
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WILL FURNISH oapita.l for promoting oogood patent,
rrsnehlse for public utility, or other g enterprise
Must come well recommended. Address P. L. Gallagher
Prudential Building, Newark, N. J.

Inqniry No. SS68.—Wantea to buy nickeloid for
buttons.

MANUFA BS —Let ‘me tell yon what a for-
tune I have for y I bave a new patent manure
spreader which I w!ll aell at a reasonable
t0 any business man or to factories. It is both slmple
and practical. It 18 built in 70.inch side and works
to perfection. If interested, write personally to G. G.
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Inquir No. N922.—Wanted the address of Worth-
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FOR SALH.—Patent No. 863.176. Door knob to adjust
to doors of varioug thickneeses. No sma 1 screws
lo en anddrop out. be mnde cheap. Addr a
J. T. Hendeson, Box 24, Niagara Fal

Inqui No. 8966.—Wmted the address of the
Oohendet

FOR SAL]!.—-Self.splnnlng top. Mechanism ail inside;
will spin five minutes witb one winding. Wiil.sell out-
&l‘xhtor on royalty. U 8. Patent 931,487, Augnst 17 1909.

Reed, Itasca,

n$niry

0. 8987.—Wnnted the manufacturers ot
inkle Woods & Sons; and the Weber power

FOR SALE.

ne lathe, swings 93 in.,takes 25 fn.
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Allentown, Pa.
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1 leathe but similar to the m"and

FORSALE.—
between centers.
0 cut all size threads.
dress L. F. Grammes & 80

Inquiry No.
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BOOK AND STATIONBRY BUSINESS, established
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must be sold because o ill—health Wlll sacrifice heayy
dlsconnt on actual value. A competence for the right
man, and less than $2,000 swing it. H.L Wheelock,
¥ergus Falls, Minnesota.

Inquiry No. 8996.—Wanted addresses of manu-
factarers of mackinery for working orange wood
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. P, Buhl.b one
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HELP WANTED.
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PARTNERS WANTED.

W, .— Partner with sufficient capital or a busi-
ness ﬂrm cor ion to manvfacture article under
Patent N on a royalty basis or for eale. Goods

arg mpl.e and cheaply made. Partner, BoxTi3, N. Y.
Inqui No. 9010.—~Wanted to buy a Rector
Ealp-a-gono.”

MISCELLANEOUS.

HAIR GROWS when our VacuumCsap is
mlnutes daily. Sent.on 60 days’ free trial at our .

No rr‘gn or electrieity. Stops fallin, res
dand Postal_trings llustrated booklet. Modern
‘Vacuum Cap Co., 6566 Barclay Block, Denver, Colo.

angniry No. 901'3,—Wanted to buy p»mler xmw.he
boxes In the shape of water melons, colored to
ble melons, ete.

LISTS OF MANUFACTURERS.

COMPLETB LISTS of manufacturers in all lines sap-
plled at sbort notice at moderate rates. Small and
) lists compiled to order at various prices. Es.

r. ma.tes shoald obtalned tn advancs. Address
Munn & Co., Inc., List Department. Box 713, New York.

.1ngniry No. 9014. or manufacturers of
in‘elg supplies, , to equip a small plant for the
cture of lridlum-tlpped &old nib making for
fountain pens.

A LISTAOF'el ,500 l"u]nng}g allila o(f)nsultlng el:lzlhneers on
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ce $15. Addrea '?..l I§e
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a!nn aCt for use in cheapfoun-

used a few

lnqnlry No. 9022.—Wanted. to bu;
"otor not c;xoeedlng three poundsin we ht, |nciuding
n rder.

Inqnlry No. 90:23.—Wanted, to buy silk machines
twg , doul s to the final prooess
ot mktng it mﬁo cldthes.
ln ai; No. 90‘25.—me ddrees of
q ry , &

9926.—Wnn'ed. addreas ot lpnrtles

l lry N .
-qn H otherummls having

0 make “invar
ctent of

. 9627.—Wanted, the addr¢  0of manu-
ogll:lrg}-:%tlggall wooden articles.

I ‘ui No. 9028.— Wanted, to buy a w hing
m: at 18 run by a 601l spring motor.

nquiry No. 9029. — Wante , catalogues
1 ¥oxgmatlzn on machinery for braiding g win
facturing straw hats.

Ingniry No. 9030. ‘Wante , the address of firms
manufacvari wood fiber bottlé and case made from
same mmi.xf

-all
=

les
gum

. —Wante ,theaddressof
g,q!gip y lg:rrlsrggl agon niakers with whi
blocks for making huns for ve icle wheels.

9033. Wanted to buy machinery,
a plant for manufactunng condense i

w

etc., Tu{ E&ﬁ

.malted and evaporated milk.

No. 9034.— rmanufacturersof
I"M‘&’um redoce stumps to kindling wood.
———

Plow scrapers,

Pritcbett .....
Pocket receptacle, L C. Kerrick
Pool or billlard table, C.
Portable elevator, G. B. Koontz
Posts, device for attaching wires to, Wﬂcox

& Burkholder ........ 5 . 936,751
Power shovel, J. Kiesler .... . 936,727
Power transmission, e]ectﬂca] C. L " Chis- S

holm 936,304
Power transmission mechnnism, B. F. Mayo 936,338
Power tra mech A. Kovacs. 936,438
Pm%o;:s metals from ores, extracting, I.

aet for forming,

936, 841

..... teeteeesaresssires seseeess 936,545
Printing presses, pneumatic folding mech-

anism for, 8. G. GOB ........cc00nn ... 936,711

Propeller, T. Amnelius ..... 00 936,508

Propeller, chain, J. 8. Orr 936,349

Pruning shears, C. W. Washburn veseee.. 936,390
Puller. See Bolt puller.
Pulley, T. X. JOnes8 .... ceoceccccccacaces 936,778

Pulley, window shade catch "Hoover & Fries 936,900

Pulverizer, soil, C. B. Griffin..... ......... 936,712
Pump, R. CODEAABT 2+ +vvvvaarnnnnns 936,806, 936,606
Pump, power, W. H. Rayner ........... 936,359

Punch presses, table for, F. Thompson..... 936,832

Pyrographical tool, H. M. Holton....... ... 936,720
Rail fon railway tracks, tubular, P. P.
Cookinghm .. ....ccccevveccccaneees. 937,022

Rail joint, L. Larson secccececeve.

. 937,003
Rail joint and tie plate, A. L. Barni

936,850

Railway crossing, noiseless, J. B. Reyburn. 936,477
Railway crossing sigpnal, G. A. Silver..... 936,372
Railway semaphore signal, dwarf, H. M.
Abernethy  .....c.oiveiiiiniiien cannnn 936,283
Railway signal system, wireless, B
Brodton 980000 BRI R IOOOND o oot 936,405
Railway Bwit operating mechaniam, C.W.
BAUITEB oere ™. G iieieiioralue siole sioftio o8 . 936,381
Rnilway system, motor cycle, .T. N. Vande-
........ .....936,682, 936,683

Railway tie and raﬂ lastener, J. P. Donovan
Railway tie, metal, H. J. Buell..
Railway tracks, apparatus for depositing
and on, W. . D. ROBB --vvvoverrnoncnnnn
Railway vehicles, means tor controlling the
movement of, J. H. Just........ .....
Ranges and stoves, towel rack for,
HeDEY gl Br JLrere rx o alffi- en aveve .t
Ratchet wrench, J. Knowles ..
Razor, safety, B. H. Mclntire.....
Reclining chair, C. A. Warner.............
Reel for coiling flats or other rolled sectlonu.
F. H. Danfeld . ........co0ivnnnes
Regenerative furnace, J. B. McKennan
Reversing mecbanism, F. J.
Rifte sight, J. D. Pedersen

936,989
936,519

936,567
936,325
936,880

Ripping device, G. B. Post . 936,474
Rivets, hand tool for extractlng, Summers
COOPer ...ovvonres wiiieann o SKeTa o [SFeTote 936,680

Rock bresker, C. C. Lane ............ 09
Roof flange, adjustable, H. C. Folger..
Rotary engine, J. R. Kinney ..
Rotary engine, A. Neumann...
Rotary motor or pump, J. R. Kinn
Rubber; reclaiming devulcanized,
G. Meyer .........ccnunnn
Rubbing post, S. B. Wasson :
Rule and linotype slug hold
square, B. D. Devo.......
Runner, detachable, 8. Hand .............
8and, appsaratus for cleaning and separatlon

. 936,542

. 936,468
. 936,687

. 936,612
936,449

of, B. M. Nichol8 ......ouovevuecuananes 936,801
Sash lock, Farmer & Church . ... 936,616
Saw, band, A. Anderson ..... 936,596
Saw handle, W. W. Taylor....... ... 936,491
Saw handle, crosscut, J. Kallehner . ...- 936,913
Sawmill, band, H. G. Dittbenner ......... 936,314
Sawmill - set works and dog, automatic

power, N. E. Rice . ......... eeeeee. 936,944
Saw eetting tool, L. G, McKam.... ...... 936,800
Scale, .computing, A. De Vilbiss, Jr........ 936,367

936,457

Scraper, forked or tfned, G. F. Koenlg.....
Screen, N. Brandt ........... vees

Screw, set, C. G. Lunadholm......::.
Sealingr device, packing case, C. O. Batch-

936,859

elor ....enn. cesees seeeees.. 936,289
Sea]lng vessels,; J. A. chks cssecsass snesss 936,893
rill, - Campbell & Howﬁtﬂ. tiersiaaees 936,408
Selective rlnglng ky, C:A. peon ..... 936,373
Service box, H. C. Hubbell  ............. . 936,638

Sewage and the like, apparatus for the bac-

teriological treatment of; G. A. Lucas.
Sewing machine, multiple needle, Diehl &

Hemleb «.cocvevve voiveces  ene eeesn
Sewing machine needles, presser foot attach-
ment for, J. H. Titus.....
Shiade adjuater, T. X. Jones
Shade bracket,- window, A. A. Hazar
Shade - holder, J. H. Dale ...
Shaft bearing, R. R. Amos ......
Sharpener, razor blade, D. M. Perine
Sheet metal handle, B. Ohnstrand.........
Sheet metal packages, apparatus for tom-

ing, A. R. McArthur ., 936,799
Sheet .gupporting dqvice, F. K. Fernald.... 936,876
Ship cleaning device, Martin.......... 9/36,460
Ships’ plates, maklng composlte, G C. e

eveeeviecsnes 936,5:

g 0

Shoe dauher, Iu Weir...0.....
Shoe upper fastening device, F. F. Whelan'
Shooting glasses, C. B. COOK.....ivei0...,
Shovel. Power shovel,

Show case frame, A. A. Havenbill.:
Shutter hower, 0. = .....ccveeeecaees
Sight locating' device, J'. P. Snxe
Signal and tail light, C. Woodnutt.....
Signal mechanism, W. ~W. Van Horn........
Sink stop, O. J. Deegan . .......... o
Slags, deoxidizing, O. Thallner

cevescen

Small arm, automatic, W. J. Whiting..... 936,967
Smelter furvace, J. P. Welch..... .. ... 937,030
Smelting furpace, ore, W. Kemp.......... 936,781
Smelting ore, J. P. Welch .. ............. 37,031
Socket piece for studding, etc., W. P. Rice. 936,945
Soldering tool, L. Schemnitz ............. 936,818
Solenoid switch, rocking, A. T. Marshall.. 936,648

Sound reprodueing machines, automatic nee-
dle disengaging and stop mechanlsm for,

6. A. Oppenheimer ............c.00000s 936,348
Sound reproducing machines, record for, E.

M. Berliner " P 1 X ([ }
Spark plug, J. O. Anderson ........... . 936,607

Speed changing mechanism, F. C. Brunhouse
Speed changing mechanism, W. A. Pringle.
Speed driving mechanism, variable; P. T.
KenDY. . ofifes o oporoie¥ere e ot oreiscipa spms aumenmunn
Speed mechanism, vnriable, R. B. Rosewarne
Spindle, compound, F. Seymour
Spool, W. E. Bvans ..........
Spool, compenssting, F.
Spring, E. H. Wood
Spring link, A. B. Da
Square, bevel, D. B.
Stacker, hay,-L. J. Lin 936,332
Stamp affiting machine, Hotchklss & Bea
936, 936,831
Stapling machine, B. T. Greenfle. ........ 936,900

936,300
937,034

936,326
936,363

936,672
936,526

. 938,971
. 936,865
937.020

above described, powerful electric motors
are started by throwing in a switch.
The e motors derive their energy from
storage batteries ¢ tai ed in the boat,
and drive the propellers. ' The same stor-
age batteries furnish current for numer-
ous auxiliary motors used for pumping,
steering, handling torpedoes, etc.

The motion of the boat- when under
way is controlled by two sets o ruddqrs;
one of these sets, kno n as the vertical
rudders, directs the boat’s course to port
or starboard just as does the rudder . of
an ordinary ship. In addition, there are
provided horizontal rudders, which
serve to co trol the motion of the boat
in a horizontal plane; that is to say, the
depth at which she runs is regulated by
these ruddegg.

horizontal plane, instruments are: pro-

vided, so that the boat may be navigated |
with the same degree of accuracy as.
The first of these|

boats on the surface.
instruments is known as a periscope.
This consists of a vertical tube which
extends from above the surface of the
water to a few feet within the submarine.
At the top of the tube is an object glass;
at the bottom an eye-piece. Two reflect-
ing mirrors, one at the top, the other at
the bottom of the vertical tube, cause
the image to be transferred from the ob-
ject glass to the eye-piece. The operator
can turn the periscope so as to sweep the
whole horizon. To the writer, who re-
cently made a, five-hour trip in one of
our latest boats, the view was as clear
as though he were at the surface looking
through an ordinary field glass. Hence
when running submerged with the top of
the periscope just out of the water, the
navigator can see with perfect ease sur-
rounding objects. If for any reason it
should be desired to run at a still greater
depth, compasses are provided by which
the course may be steered with accuracy.
For steering, submerged, in the vertical
plane, instruments are provided which in
a way take the place of the compass.

One of these is a large pressure gage,|9®

which indicates the depth at which the
boat is running. Another is a form of
spirit level, which indicates the inclina-
tion of her axis. By the use of this, the
man controlling the horizontal rudder is
able to r n at a perfectly even depth.
While in the submerged condition, the
boat is of course amply illuminated by
electri lights. There are no ports or
windows in the boat, and so far as sensa-
tions are concerned, one B unable to de-
termine whether he is running on the
surface or submerged.

The arm of the submarine is the auto-

mobile torpedo. A number of these may
be carried. They are discharged through
torpedo tubes located in the bow of the
boat. Any modern type of automobile
torpedo may be used. In view of the
fact that the submarine is enabled to
approach unseen to within a few yardg,
if desired, of the most powerful battle-
ship, a long-range torpedo is not re-
quired. For this reason the weight de-
voted to motive power in the ordinary | g
torpedo may be largely used to increase
the destructive power, so that the proper
arm for the submarine would be far more
powerful and destructive than the ordi-
nary auto obile torpedo.

‘While the project of the submarine is
comparatively old, it has so happened
that but few of them have been used in
real war. THe first case on record is that
of a little hand-power submarine boat
built by David Bushnell in 1776. Hav-
ing obtained permission from the Ameri-
can general in command to use this sub-
marine against the English fleet an-
chored north of Staten Island, he in-
structed a sérgeant named Ezra Lee in
its use. After several attempts, Lee
made an attack on one of the ships. His
purpose was to fix a torpedo to her side,
then go away and allow it to explode,
thus destroying the ship. Unfortunately,
the ship was sheathed with copper, and
he was unable to attach his mine. Lee
then drifted away from the shi , having
abandoned his mine, which, after drift-
ing abeut for an hour, exploded, throw

(Ooncluded on page 307.)

For steering in the|
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ing up a great volrme of water, and thus
warning the English of the-great danger
they had escaped.

Another case on record is that of the
Confederate submarine “David,” which,
during the blockade of Charleston in the
civil war, was manned by volunteers, and
by hand power was propelled out to the
U. S. S. “Housatonic,” which she de-
stroyed by the explosion of a mine in
contact with her hull.

During the Spanish-American war_the
modern submarine had not made its ap-
pearance. During the Russian-Japanese
war both sides ordered boats, but the war
was finished before these vessels became
available. At present all the leading
naval powers are acquiring submarines in
large numbers, so that during the next
war we may expect to see them figure
largely in the various operations.

In the trip in a submarine above re-
ferred to the Editor was impressed with

the smoothness and accuracy with which:

the submarine went through her sub-
merged evolutions. The movements,
quick response, etc., of the boat were
such as to inspire complete confldence in
her stability and general efficiency.
There can be no question that the sub-
marine has at last “come into its own.”
Among the captains of the battleships
and the line officers in general at Prov-
incetown, there was noticeable a growing
respect for these craft, due to the varied
and accurate work which the flotilla had
accomplished during the summer maneu-
vers. There has been a steady but slow
growth in the speed of the submarine.
Its control is now perfect, and its radius
of action is being. rapidly- increased.
Our largest boats have a radius of about
one thousand miles; and two are under
construction on the Pacific coast which
will have a cruising radius of about three
thousand miles. This means that the
submarine is taking on full seagoing
qualities. It must no longer be regarded
as restricted to seacoast operation. The
time is not far distant when an admiral
gsearching for the enemy upon the high
seas may include a submarine -flotilla in
his fieet. The profound significance of
this fact upon strategy and tactics will

be appreciated by every naval expert.
—_—

In his study of living beings, the physi-
ologist has one guiding principle which
plays but little part in the sciences of
the chemist and physicist, namely, the
principle of adaptation. Adaptation or
purposiveness is the leading character-
istic of every ‘one of the functions to
which we devote in our text-books the
chapters dealing with assimilation, res-
piration, movement, growth, reproduc-
tion, and even death itself. Spencer has
defilned life as “the continuous adjust-
ment of internal relations to external re-
lations.” Every phase of activity in a
living being is a sequence of some ante-
cedent change in its environment, and is
so adapted to this change as to tend to
its neutralization and so to the sur-
vival of the organism. This is what is
meant by adaptation. It will be seen
that not only does it involve the teleo-
logical conception that every nmormal ac-
tivity must be for the good of the organ-
ism, but also that it must apply to all the
relations of living beings. It must there-
fore be the guiding principle, not only in
physiology, with its special pre-occupa-
tion with the internal relations of the
parts of the organism, but also in the
other branches of biology, which treat of
the relations of the living animal to its
environment and of the factors which
determine its survival in the struggle for
existence. Adaptation therefore must be
the deciding factor in the origin of spe-
cies and in the succession of the differ-
ent forms of life upon this earth.

—_————

In consequence of the part played by
the gas-lighting equipments of the trains
involved in some recent accidents, states
a contemporary, the Prussian railway au-
thorities have decided to convert all their
sleeping cars now fitted for gas lighting
(some 170 cars) for electric lighting.
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Steam trap, W. Wanstall

Steamer, egg, B. Wells ..

Steel castings, manufacture of, J. K. G
fith
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Sterilization vessel, G. Van Eyck.

Stitching machine, book, F. Kugler 936,643
Stock and die, J. E. Dundore .......... «ee 936,311
Stone sawing machine, Wallner & Owens. 936,748
Stove, portable, W. B. Seeley............. 936,482
Stovepipe cutter, C. H. Hanshue .... 936,460
Strainer, G. F. Grimm .......... . 936,997
Strap seal, Baruch & Dessauer............. 936,852
Sweeper, vacuum, Matchette & Monkos.... 936,465
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Switch, C. Carfon .......cecceeveeeeaccacss 936,601
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Ceapeee

Switch stand, B. R. Scott ..
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.. 936.819
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Talking mnchlne. R. L. Gibson ........ .. 936,531
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Telegraph, printing, J. C. Barcklay.936,849, 937,032
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Thimble, sewing, C. E. Iles ........... 936,902
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way, Proctor & Elkin.................. 936,354
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Tire, W. B. Connell ....... 936,416
Tire, H. L. Walbridge .... 936,837
Tire, D. Morfarty ......ccoieieiieneeaanaas 936,924
Tire setting machine, D. R. Evans. 936,435
Toaster, electric, W. 8. Andrews. 936,597
Toilet closet, R. A. Brooks...... . 936,516
Tongs, A. Bing ............. 936,980
Tongs, lifting, J. Parrett .... 937,028
Tongs, pipe, E. M. Hedlund... 936,319
Tool, finishing, J. J. Barth........... .. 936,005
Tool, pressure driven reclprocating, A.

Palmros ........ cecescttctiicacnneasss 937000
Tooth, artificlal, F. Rose... .. 936.361
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Toy, automatic, C. W. Cheney... ceeees. 936,602
Toy cannon, C. L. Wood........... ceseees 936,689
Track laying apparatus, R. C. Spandau.... 936.679
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indicating, L. B. Stillwell............ 936,488
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O. White .....ccieivaann.. 936,591
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Transportation, system of river, Lane
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Trap door lift, A. G. Boggess. 936,294
Trolley, G. G. Miller........... 936,341
Trolley clip, J. C. Michaelson. 936.340
Trousers supporter, S. Levin. 936,787
Twck, J. H. Smith........ 936.825
Truck frame, A. L. Hastlngs 936,626
Tube cleaning apparatus, J. G. Frerichs.... 936,620
Tube filling and tamping machine, T. A.

EdiBON ...ccttereiiariieniaeciacironnss 936,433
Tunnel attachment, J. A. Horne.... 936,628, 936,629
Turbine for driving boiler tube cleaners,

H. T. Weinland et al...... .936,498
Turbine, steam, R. A. McKee. 937,006
Turn table, J. R. Beattie... 936,854
Twisting machine, T. NunDD......ccceeaae 936,346 |
Type setting and distributing machine, A.

G. Halfpenny .....ceveeieivvisnaennns 936,776
Typewriter cabinet, J. D. Cleaton....... . 936,864
’l‘ypewrlter printing mechanism, R. W.

L1 T 55 38000000080 0 dh0a00 0 o B8 ol o K0 936,833
Ty[)ewriter ribbon feedlng mechanism, R. W.

@ ialaele o fole s o NeFelelelorsrselsle o o0 o 5o v... 936,834
Type writing machine, J. Felbel........ ... 936,617
Valve, air control steam, J. A. Hecks.... 936,535
Valve, gate, E. D. Jefferson....... 936,454
Valve, steam engine, J. O. Glenn.. 936,773
Vehicle seat, J. Benson............. 936,513
Vehicle top, collapsible, O. J. Tucker.. «es 936.960
Vehicle top door, F. E. Heylmann 936,892
' Vehicle wheel, V., B. Van Cantfort.. 936,587
Vehicle wheel, J. H. Scott . 936,820

Vehicles uphill, device for assisting,

Sterens! L. .t Jomralols o o ol Fofsieiste s 5o« oWoTels 936,828
Vending machine, M. H. Johnston..... 936,726
Vending machine, ilquid, Sage & Mltche]].. 936,365

Ventilator. See Car ventilator.

Violin tailpiece, N. C. Hale........
‘Wagon, damping, W. S. Livengood..
‘Wagon seat riser, R. N. Collins..

‘Wall bracket, W. C. Morrill............
Wall of plastic material,

etc., retaining or quay, G. P. Wood..
Wall plug, H. I. J’eﬂers..................
War machlne, J. Bouscal......ccccen
‘Wardrobe for bedsteads, H. B. Wllllams....
Washboiler, I. Mozley...
‘Washer, gasket, H. Muelle;
‘Washing machine, H. 8. Judd.
‘Washing machiue, H. Kraut
‘Washing machine, J. J. Fuchs, I 936, 770
Watchmakers’ lathes, tool rest for, o

Derbyshire .ecceeececcecececans 936,422
Water, Attachment for regulating and Indi-

cating the temperature of running, C.

. & W. H. Krueger.....
Water -closet, H. W. W
‘Water closet, J. C. Duner.
‘Walter closet coupling, H.
‘Water closet, ventilated, J. K. Penningto
Water purifier, electric, M. R. Frei..... 936993
Water tube boiler, R. Hutchison.......... 936,723
‘Wedge blocks and doy]e plns, apparatus for

936,552
936,843

such as concrete,

cutting, S. Smit! . 936,744
Weigher, automatic gmln, erk.... 936,593
Weighing apparatus, automatic, W. E. Nick-

€T80N  teeeieeesssnccnannas -« 936,557

‘Weighing machine,
‘Weighing machlne'
lass, et al..

W. 'W. Rosenfleld. ..... 936,362
automatic, C. A. Doug-
tiesssssssscases 936,613

Well c]eanlng out device,
Wheel, F. E. Felts.
Wheel, A. C. Gillam
‘Wheel chock, G. N.
‘Wheelbarrow, L. Wigh...
Wickerwork, E. M. Calef....
Wind screen, G. H. Beaton...
Windmill mechanism, I. C. Rust
Window screen, A. B. Hill,...
Window tent, J. G.
Wire
Wire
Wire
Wire

crimping machine, meshed, A. Shuman 936673
fabric making device, F. H. Hamblin 936,626
hanger, F. L. SessionS....cc.cceee.. 936,370
Wire netting stretcher, H. J. Byrnes...... 936,600
Wire stret-her, E. A. & C. W. Wheeler.... 936,749
‘Wood, preserving, J. M. Nelson, Jr....... 937,008
Woolen, E. Leurent....ccccoeccccecescessses 936,461

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

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-

woing 1ist. For terms and further particulars
ayddress ‘Munn & Co., Inc., 361 Broadway, New
ork.

A Failure at Fifty

Out of a job at fifty—is the fate of the
untrained man,

Business requires not only mnatural
ability but special training.

The Trained Man Can Defy Old Age

The American School of Correspondence can
fit you for congenial, well-paid positions in your
early years, and make your services valuable in
yourold age, Training only can compensate for
the energy of youth.

For thirteen years the School's Engineering
Courses have set the standard for thoroughness
and practicalness in correspondence instruction,
The School has trained thousands of men for
the technical professions, or has advanced them
to higher positions. To-day these courses repre-
sent the highest development of correspondence
teaching,

The Courses in Commerce, Account-
ancy and Business Administration

set the same high standard in the commercial
world. They prepare for the best-paid business
positions; they are prepared by practical busi-
ness men who have ‘‘made good” by practicing
whatthey teach; theyare planned to meet the
needs of both the young man whois juststarting
in, and the older man who has almost “arrived.”
Get your training now, while you have the
time and energy for study. Mail the coupen
today.

American School of Correspondence
CAGO, U. S. A.

FREE INFORMATION COUPON

American School of Correspondence:

Please send me your Bulletin and advise me how 1 esn
qualify for position marked “X.”
. .Bookkeeper ....Draftman
Hodk St-omnhr ....A"rc;md
|| Coat Accountast 2" Electrical Engineer
.. Systematizer <+ +.Mechanical Engineer
..Cert’f’d Public Acc’t  ....Sanitary Engineer
| ... Auditor 00< ineer
«+..Bosiness Manager «...Fire Insurance Eagi
Commercial Law «+« .College Preparatory

NAME ccoeeericistconnncearonsesconiocsonnsarsnran
ADDRESS -ec.eiiiiiiatienssesicntsontaieitciiee.
OCCUPATIO!
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Learn Watchmakm

We teach it .thoroughly in #8 many months as 1t

formerly took years. Does away with tedious apprer-
tioeggﬂv. Money d while studying. Positiensee-
cured. Essy terms. 8end for catalog.

AT. LOUIS WATCHMAKING SCHOOL, 8t. Louls, Mo,

FLY PAPERS. — FORMULAS FOR
Stlok Fly Papers are contained in_ SOIENTIFIC AMERI-

Uplz;vngﬂ\'ll‘.elgosé; 04})7 gd 3:24. Each issme
this office. and from all newsdeators, Cooo each from

Models, Noveltles and Patented Articles

Dies and Drawing Weak
Belle Mead, N.J.
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Looks like a diamond —weass
1ike a dlamond — brillianey guarans *
forever—stands filing like
1 — stands heat llke a dia-
has no paste, foll or artific-
ing. Betonly in solld !‘o\ld
.mountings. 1-20th the coss of
monda. A marvelously reconstructed gem—sent on
approval. Write for our catalog De Luxe, 1t's free.

Remoh Jewelry Co., 453 N. Broadway, St. Loais

HARDERFOLD
HYGIENIC
UNDERWEAR

Inter-Air-Space System

I fold through
piot:mn: aln:t“gthtutvl:&m
or our varisble climate to
1avalids Athletes
Professional Men

Merchants Accountants
And all occupations in life, sndoor.
or out

Over 1,100 Physiclans
have united in testifyingto the san-
itary excellence of the BRPOLD
system of underclothing.

HARDERFOLD FABRIC CO.
163 River Street, TROY,N.Y.
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