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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. 

Scientific American 
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 d.iameter. 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, PClwerful, internal-combustion engines. 
.Under these conditions she is managed in about the 

The dark object In the center Is the conning tower. The periscope to which the flagstaff Is attached 
projects above wate .. wben the boat is submer� and by its means the commanding officer can 

view surroundlng objects as clearly 88 though he looked through a field glass at tliesurface. 

These,engfnes are used onlv in travelinK at the surface. They can drive the boat at 14 knots. For 
submerJred:work they are uncoupled and the boot is driven by two electric motors. The lat­

ter taie their energy from storage batteries WhICh have been charged by the gas engines. 

Submarine beginning to dive. One of the twin internal-combnstion engines of the snbmarine. 

TO ngn, ana len are the electric motors which drive the boat,. when submerged, at 10.11 knots 
per hour. 

In the center are the two torpedo discharge tubes. To the left Is the electric motor and gear by 
which the doors in the nose of the submarine are opened for discharge of torpedoes, 

Looking aft iu engine room. VieW' on main floor looking forward. 

The hand wheel to the right IJI!6l'8tes the diVing rudders used for steering in a vertical plane. to Thls shows the roof, not the floor, of f,lie submarine iuterlor. The horlzontaleyeplece'and the 
front of the wheel is a gage whose pointer shows the depth in feet of the boat below the surface. • vertical telescope tube are rotated by means of the hand-wheel whose pinion enguges 

The ctU"VCd dark line below pointer is a spirit level which shows the inclination of the boat. &.l internal Jreai- ring. 

Diving wheel and depth pressnre gage. Eyepiece at bottom of periscope. 

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 Doat is 
called upon to perform. Not only do vessels of thi& 
type undergo all the stresses of sea and weather 
which other vessels are �ubjected tp, but in addition 
they are required to navigate at considerable. depths 
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fances at a speed of fourt�sn knots. At lower speeds 
its radius (jf action extends to several thousand miles. 
For siJ.bmerg� work large storage batteries are pro­
vided, which furnish energy. sufficient to drive the 
hoal from ten to eleven knots for a period of over .an 
hour. The same electrical en�rgy will drive her at a 
lower speed for a much longer time� The latest sub· 
marine!!, built .for the government by the Fore River 
Company, at about five lmots· speed can ,"un com-

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 ar� entirely seaworthy. 

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

(Oont'inuect on page 305.) 
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Home-Made 
Experimental Apparatus 

In addition t o  the following articles, the 
Bcientifto ·AmeriO&D Supplement has pubHshed 
Innumerable papers of immense practical value. 
of which over 17,000 are Hsted in a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Soientillo 
American Supplement cost 10 cents each. 

It there Is any sclentlllc, mechanical, or en· 
glneerlng subject on which special Information 
Is deSired, some papers will be fonod In this 
catalogue, In which It Is fully discossed hy 
competent authority. 

A few of the many v�iuable articles � the 
making of experimental apparatus at home are 
given In the following list: 

ELECTRIC LIGHTING FOR AlUTElJRS. 
The article tells how a small and Simple ex· 

�cl��&�
a
���t�:p�fe'!n�t "fi61�P at home. 

AN ELECTRIC CHI:ME A:ND liow IT KAY 
BE CONSTRUCTED AT HOKE, Is detl�rlbed hi 
S!llentillo American Supplement 1666. . ..... 

THE CONSTRUCTION O F  AN ELlWTllIO 
THERKOSTAT Is explained in. Boienti40· Ameri-
can Su»plement 1666. .. . ' . . 

HOW TO KAXE A I0o..lIILEWmELEBS 
TELEGRAPH OUTFIT Is told by A. Frederick 
Collins In Soientl1lc American Supplement. 1605. 

A SIKPLE TRANSFORKER FOR AKA. 
TEUR'S USE Is so plainly described In Scien· 
tifto AmeriO&D Snpplement 1671 that anyone can 
make It. 

A %-H.-P •. ALTERNATING CURRENT DY­
N .AKO. Scientillc AmeriO&D Supplement 1658. 

THE CONSTRUCTION 'OF A SIMPLE PHO­
TOGRAPHIC A:ND KIORO·PHOTOGRAPHIC 
APPARATUS Is Simply explained In &ientillc 
American Supplement 1574. 

A SIKPJ,E CAKERA·SHUTTER HADE OUT 
OF A' P A BTEBOARD BOX, PINS, AND A . RUBBER BA:ND Is the subject of an article In 
Soientillc AmeriO&D Supplement 1578. 

HOW TO IU.XE AN AEROPLANE OR GLID­
ING HACHINE Is explained In Scientillo Ameri­
O&D Supplement 1582, with working drawings. 

EXPERIxE:NTS WITH ' A LAMP CHIKNEY. 
In this article It Is shown how a h.mp chimney 
may serve to Indicate the pressure In the In· 
terlor of a liquid; to explain the meaning of 
capillary elevation and depression ; to serve as a 
hydraulfc toumique, an aspirator, and intermit­
tent siphon; to demonstrate the ascent of liquids 
In exhaustive tubes; to ·Illust.rate the phenomena 
of the bursting bladder and of the expansive ��8�� of gases. &ientillo American Supplement 

HOW A TANGENT GALVANOKETER CAN 
BE USED FOR HAKING ELECTRICAL QAB-�=!�S 

1
L'K?esCribed In &ientille Am� 

THE CONSTRUCTION OF AN I:NDEPEN­
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are published. Scientillo 

Amerioan Supplement 1615. . . 
AN EASILY HADE HIGH FREQUENCY AP­

PARATUS WHICH' CAN BE USED TO OB­
TAIN EITHER D'ARSONVAL OR OUDIN CUR­
RElfTB Is described In &ientillc American 
Supplement 1618. A plunge battery of six cells, 
a two· Inch spark Induction COli, a pair of one· 
pint Leyden jars, and an Inductance .coll, and all 
the apparatus required, most of which can be 
made lit home. 

SIMPLE WIRELESS TELEGRAPH SYSTEKB 
are described In Soientillo American Supple­
ments 1363 and 1381. 

THE LOCATION A:ND ERECTION OF A 100-
KILE WIRELESS TELEGRAPH STATION Is 

f�ea£ren�fl�a��ri,:�h 
S���le::��t °f62��agrRmS, 

THE INSTALLA'rION A:ND ADJUSTMENT 
OF A 100-KILE WIRELESS TELEGRAPH OUT· 
FIT, Illustrated with diagrams, Scientillc Ameri. 
can Supplement 1623. 

THE KAXING A:ND THE USING OF .& 
WIRELESS TELEGRAPH TUNING DEVICE, 
Illustrated with diagrams, Beientillc American 
Supplement 1624. 

HOW TO HAKE A KAGIC LANTERN, Beien-
tillc American Supplement 1546. . 

THE CONSTRUCTION OF AN EDDY KITE. 
Soientillo Amerioan Supplement 15:;5.' 

THE DEHAGNETIZATION OF A WATCH Is 
thoroughly described In Soientillc American Sup­
plement 1561. 

ROW A CALORIC OR HOT AIR ENGDm 
CAN BE HADE AT HOKE Is well explained, 
I:!�ri.,:e 

s����e�!nt 
Il��t.atlons, In Soientillo 

THE KAKING OF' A RHEOSTAT Is outlined 
In Soienti1ic American Supplement 1594. 

Good artioles on SJlALL WATER KOTORS 
ore contained In Soientillc AmeriO&D Supplement 
1494, 10411, and 1406. 

HOW AN ELECTRIC OVEN CAN BE HADJ;: 
Is explained In Soientillc. AmeriO&D Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 
Is described In Bcientillo American Supplement 
1433. 

A SEWDlG-HACHINE 1I0TOR OF SIXPLE 
DESIGN Is described In Scientillc American Sup­
plement 1210. 

A WHEATSTONE BRIDGE, Soientillo Am .. ri­
can ifupplement 1685. 

Good articles on INDUCTION COILS are con· 
talned In Soientillo American Supplements 1514, 
1522, and 1527. Foil details are· given ' so that 
the coli. can readily be made by anyone. 

HOW TO KAXE A TELEPHONE Is described 
In'Soientillo AmeriO&D Supplement 966. 

A KODEL STEAK ENGINE Is thoroughly de­
scribed In &ientillo Americ.... Supplement, 1517. 

HOW TO KAXE A THERKOSTAT is ex· 
plalned In Soientillo American Supplements 1&61, 
1568, and .1566. 

ANEROID' B.&ROIlETERS, Beientillo' AmeriO&D 
Supplements 1500 and 1554. . 

A WATER BATH, Soientillo AmeriO&D Supple­
ment' 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALlJ'ABLE WORK CAN BE DONE forms the 
Subject .of an article contained In· ·Scientillo 
AmeriO&D' Bnpplement 1561. 

Each nomber or. the Scientillo herioan Sull­
plement costs 10 centa hy mall. 

Order from your newsdealer or from 

MUNN 6. CO .. . Inc:., 361 BrGIldway, New York 
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k 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 sumciently _ transparent to allow 
objects to be seen clearly through it and 
yet refiects bright images of objects 
nearer the eye. A vertical and rigid 
strip Of copper and a fiexible 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 cap-ies a charg­
ing disk at its upper .end and is insu­
latedby passing through a block of paraf­
fin, which rests on the top of the case. 
One of the giass sides is platinized, and 
outside it is placed a graduated quadrant 
which is seen by refiection, while the de­
fiected'strip of aluminium is seen through 
the glass.' 

ChassagIiy'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 
o.f· two horizontal horseshoe magnets al­
most in contact with. each other, is sus­
pended a coil of wir.e of electrolytic .cop­
per. The- intensity of the field is further 
hicreased by a soft iron; .cylinder, sup­
ported indeI.>endently inside the coiL A 
large mirror, attached to the coil, refiects 
the image of a lamp to a screen, where' 
the movements of the spot of Ught 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- I 
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 

I· very p

. 

ractical rheostat, a eudiometer; a 
baroscope, etc. 
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. certain valves in

. 

the

. interior of the boat are opened. . This 
al10ws the water from. the'sea to run into I great tanks built 

. 
within the boat, and 

, thus virtually sink her. These tanks are 
closely gaged, so that just the required 
amount of water is taken in. Under 
normal conditions, when the boat is at 
rest with the ballast tanks filled, she will 
have . a few hundred pounds reserve 
buoyancy, which Is represented by the 
top of 'her conniIlg tower protruding 
above the water. If desired, this buoy-

i ancy. may be entirely ,destroyed by ad­
mittilig 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 tlie outside 
atmosphere is necessarily cut off. The 
cl'ew, usually about fifteen men, then 
breathes the air contained in the body 
of the boat. The amount of air origi­
nally' contained within the hull is sum­
cient to support life with. comfort for at 
least twenty-four hours. But, in addition 
to the air thus . contained, .the boat car­'
Ties a large supply of compressed air in 
steel fiasks, which, if used for breathing 
purposes, would be s1!lmcient for a num-

. ber of days. 
�fter having brought the boat to the 

submerged condition in the manner 
(Oontinued on page 306.) 

KOH-I-NOOR Pencils 
are made- in 17 different 
degrees of hardness and 
softness-6B to 9H. 
. The llabdard' d P ... ei1 Quality thrruahcut the world. Each de­
aree, and each pencil in .each 

�, ·is alway. the 1IIIDe. 10e -'r. $1 a doz. If yoor atatioo ... wiD not supply yoU -write to .... 
L &: C_ HARDTMUTH, Ed. 1790, 34 E. 23d SL, New yttrk 

To moot Americ ..... the M�pi ValIeF ;"'d the rich country that opreacla outward from either of ita 
obores is farmland-a ceuntry which III&T well be reaarded' not onl,. u the IIrlUlarJ' of the United Stat_ 
but of a Iarlle portion of the world'u weD. . ,  

The MidclJe Weat is mo"," than tbio. It. a·co .... try of wonderful engineering development and achieve­
ment, wonderful becauoe of the enormouoocale on which i .. induatriaJ worb have been planned. 

On December 11th, 1909, the SClENTIFIC AMERlCAN 'wiIl iaoue a number devoted entireJ,. to tbio 
MidclJe Weot region, a numher which will aet forth broadJ,. aad lucicIJ,. not onl,. the alP'icultural inter ..... of 

that reaion, but aJ.., . thoae larger enllineeriall uadertakiap which iore deotined to traaoform theMiclclJe 
Weat, in part at leaat, iato a 'DIaaufacturiDIf temtoQ'. 

With that object in view the MiclclJe Welt Number will puhJiahartidea on the foUowinir suhjec .. : . . 
I. THE CHICAGO A:ND GULF· W ATEaW AY.-An Illustrated description of Chicago's drainage 

canal, an engineering work which stands without a parallel In the world. 
II. CHICAGO AS A RAILROAD CENTER.-Very few Americans realize that Chicago Is the 

greatest ralh'oad center In .the WOrld, and that It may' be likened to a great hub from which radiate 
the spokes of American transportation. 

m. THE WO:NDERFUL GRAIN TRADE OF CHICAGO;-C!)lcago 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 constructing of Ingenious machinery and 
elevators. . 

IV. SHIPPING ON THE GREAT ·LAxES.-lIIost' ot the iron ore that Is now smelted In Pe_­
sylvania Is mined In the middle West. TO transport It to the blastfurnacas of the East at a cost 
wtlch will enable American steel makers to compete with foreign steel makers, it has heen 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 ooet through the Great Lakes, and which are without a cou.nterpart 
anywhere In the world. 

'V. THE HANDLING A:ND SHIPKENT OF IRON ORE.-Tbe abeve-mentlone.J fact that Iron ore 
Is mined In the mdddle West and smeltelt In the East has neceSllitated not only the construction of' 
special frelght'carrylng steamers, but also the deSigning of special machinery for loading and noload-
ing the ore from the steamers. . 

VI. FREIGHTING ON THE KIB8ISSIPPt.....,The MI8819Sippl Is the great natural waterway of 
the middle West. It places the cities Itiong Its banks In direct water-coml!lUnlcation with every port 
In the world. That.1s why freighting on the Mississippi Is a more Important Industry thim moat of 
us may realize. 

VII. 'THE 'STEEL I:NDUSTRY.-Although the steel Industry Is still centered In Pennsylvania, 
the scene of Its activity Is gradually shifting. Orie of the greatest steel plants In the world Is that 
which has heen built at Gary.'. It Is safe to say that nowhere elae In the w(}rld will be found a 
plant so remarkably equipped and 80 emclent. 

vm. THE FREIGHT BUlrWAY SYSTEII .OF CHIOA(l,O.-Chlcago can beast 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· CHIO.&GO.-Oblcago's ""urce of water Is Lake Michigan. The 
city Is Bupplled With water by meaus of a toOOel which extends· two miles out Into the lake. 

X. RECLAIKI:NG ARID 'LA:NDS;-Th-' United States Government has under 'way many Irrigation 
projects for the purpoee of reclaiming lands Which are arid, but which ' will blossom If properly 
watered. 

XI. HARVESTING THE GRAIN OF T·HE lIIDDLE WEST.-Farms that cover not acres lint 
equal'll miles, crops that aggregate not !limply' 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 heen designed to cope with these peculiar cpndltlons Is described and Illustrated. 

The MidclJe Weal Numher will he more than twic:e the nze of the regula� SCIENTIFICAMER1CAN. 
It will 'be lavilbl,. illustrated; It will he contained in a colored cever which atrikia!ll,. depic:ta Cbieaao'a 
lII'ain elevators at work. Order from ,.our newodealer or from . . 

MVNN & COMPANY. Inc" 361 Broadway. New York City 
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i t i k i 
. 

'ment 1fill lind this book MANUFACl'1:'RERS, CAPITALISTS-l will sell Propeller, T. Amnellus .................. . 936,50S ns ruments S· nfrwn as a per scope. .. usefUl one. use it outrlgbt or manufacture on rOYI'lty .. most. v .. lu .. ble Propeller, cbain, J. S. Orr .... . . ..... ... ... 936,349 This consists of a vertical tube' which is .. an. entlrllly .pxactlcaI lnvenU"n. For foll panlcol address M. R. Bchultz, Pruning shears, C. W. Washburn .... , ..... 936,390 ' . treatlBe upon .. subjectof Bouth .. mpton, N. Y Puller. See Bolt puller. extends from above .the surface of the pre�ent Imponance, and 
A RARE OPPORTUNITY 89 ts ttself for a hlgb Pulley, T. X. Jones .... .. ............... 936,778 

water to a few feet withi.n the submarine. ' . ' �:�ct�&rln ���:oo': class 88Iesmanto b .. ndle an article of ntil lty needed on Polley, window sbade catch, Hoover & Frie� 936,900 .. lId,fortbls reason sbould bave a place In tbe or� everystreet,ln every ho e .. nd tore as .. ellash .. Jlsand Pu!v<,rlZer; soil, C. E. Griffin ..... ......... 936,712 At the top of the tube is ' an object glass; Ilbrary o1eveqe.oglneer. cburcnes. 8ubst .. ntl .. 1 commis.lonsor stra1lth t JlUrcbase Pump, R. Conrader ......... .. .. . . .. 936,605, 936,606 
plan. Standard ChiCIUlO, 9 W. lIicbtg .. n St., Cbl<lago, Pump. power, W. H. Rayner ........... 936,359 at the, bottom an eye-piece. Two refiect­

PATENTS FOR SALE. 

Inqalry No, S922.-W .. nted the address of Wonb­Inl!'ton Boller Co. 
FOR SA LE.-Patent No. 86lt.176. Door knob to adjust 

to doors of varlonB tbicme.ses. NQ Bma I 8<lrews to 
10 en .. nd drop out. Can be made ch .... p. Addr s J. T. Hendeson, Box:u. N1agaraFalls, 

Punch pre.see, table for, F. Thompson .•• .• 936,832 
pyrographlcai tool, H. M. Holton; ...... ' ... 936,720 ing mirrors, one at the top, th", other at 
Rail fol' railway tracks, tubular, P. P. . the bottom of the vertical tube, cause Cookingham .. . ...................... 937,022 
Ran joint, L. Larson .. .............. ; ... 937,003 the image to be transferred from the ob· Rail jOint and tie plate, A. L. Barns., .. .. 936,850 

ject glass to the e
' 
y�,piece.

' 
The operator Rllilway crossing, noiseless, J. E. Reyburn. 936,477 

::n::� =�t;No�
g

:��ar' �a�i�
v

'iI:'"M: 
936,

3
72 can turn the periscope so as to sweep the 

Abernethy- ............. ..... .. .. . . .... 936,283 whole horizon. T{) the Writer, who re-Railway signal system, wireless, E. R. 
Brodtlln ....... . " .................. 936,405 cently made � five-hour trip in one of 

RailWay iiwlt operating mechanism, C .. w . our latest boats, the view .was as clear a,!uires . .. .. ... . .................... 936,381 
Railway system, motor cycle, J. N. Vande· as though he were at the surface looking grift .. ; ....................... 936,682, 936,683 
Railway tie and rail fastener, J. P. Donovan 936,989 through an ordinary field glass. Hence 

ColhBeqnD dieryt " otorNo·
Co

!'j�88.-Wanted the addreBli of tbe Railway tie, metal, H. J. Buell.. . ..... 936,519 when'running submerged with. the top of It M llsilway tracks, apparatus for depositing 
FOR SALE.-SeI1.splnnlng top. lIIechanlsm alllne1d<,; Sand on, W; ,D. Ross ....... . ........... 936,567 the periscope iu.st out of the water, the w1ll spin live minutes witb one winding. WIlI.....,1I out·. Ral)'way 'vehlcles, means for controlling the 

rlgbtor on roy .. lty. U .B.p .. tent93l,48'1,Aogust17.11lOO. movement of; J. H. Just ........ ... ;. 936,325 navigator can see with perfect ease sur-
T. N. Reed, Itasca, . Ranges and stoves, towel rack for, F. R. rounding objects. . If for any reason it I I N S98? W nted the Manut cturm t Henry ... .... . .. . ........ . . .. .. . .... .  936,890 
theD<f'!:Wintie WOmh & "sons! and tbe W:ber po .. �r Ratcbet wrench, J. Knowles •. . . ....... 936,640 should be d. esired to run at a still greater meters. Razor, safety, E. R McIntire • . . . . . . . . . . . .  936,ElM 

FOR SALE. 
Reclining chair, C. A. Warner ......... . ... , 936,589 depth, compasses are provided by which 
Reelloi;,:o�!�e�a�s

.
o�.�����.�l��.��

ti
O�/!

, 
936;610 the course may be steered with accuracy. 

FOR SALE.:-EngIne lathe, Is1finl's 9){ In.. takes 25lu. Regene�ative fu'rnace, J. B. McKennan... . 936,930 For steering, submerged; ,in the vertical bet .. een centers. {low
. 
,plete 1fith full set Ch!ll!lf.e ICeanI Reversing mecba:nism� F. J. Ball ....... .... ' 936,694 

;0 cut all size IbreadB
a,

lJto 401n. P1'lce only�. Ad· Rille sight,J. D. Pedersen . ..... . .... .. .. 936,807 plane, instruments, are provided which in dressL. F. Grammeor' ,so Allento .. n, Pa. ' , ' Ripping device, G. E. Post ....... , ....... 936,474 t k th 1 f th . 
Inquiry No. �990. For luformatlon regarding. Rivets, band tool for extracting, Bumm�rs a way a e e . p ace 0 ' e compass. 

aboes not made of leathe bllt similar to the ""me and & Cooper ........... . .. ;............. 936,580 One of these is ' a large pressure gage; are as durable. Rock b�aker, C. C. Lane . . . . . . . • . . . . • . . . .  936,729 
800K AND STATIONERY BU SINESS, establlsbed Roof lIa11ge, adjustable, H. C. Folger • . . . . .  936,991 which indicates . the depth at which the 

2Ov9llrB.looattonin tbrIvlngclty of arm, splendid lIe ld Kotsry engine, J. R. Kinney ............. .. 936,543 boat is running . . Another is a form of and well developed Ilelabborhood, .. _rn Minnesota; Rotsry engine,.A. Neumimn ... . ....... .... 936,933 
mnlt be Bold because of'ln·bealtb. WiIlsamiHce heavy Rotsry motor <>r p1)mp, J, R. Kinney. . ... 936,542 spirit level, which indicates the inclina-d iscount on actual v .. lue. A com]Jetence tor the rlgbt Rubber. reclsimlng devulcanized, E: E. A. m�, and 1988 than $2.tXX1 swing It. H. L Wheelo ck, G. Meyer • .• . . • • . . . . . . . . . • . . . . . • . . . . . .  936,468 tion of her axis. By the use of this, the Fergos Fa11s, Minnesota. 

����>
in

:nrIio:iy!: �!�
o

. 'toid��: "�je�ti�� 
936,687 

man controW" g the horizontal rudder is Inquiry No. 8998 . .... Wanted addresses 01 manu. e Y'" 
fllcturersof machinery tor working orange .. OQd ' . square, B. D. Oeva ...... .. , ........... 936,612 able to 'r n at a perfectly even depth. Cllre Itlcka. Runner, detachable, B.Hand . . • . . . • . . . . . .  936,449 

FOR SALE.-Brand ne .. aeronautIc motor. :.JH. P. Band, appilratns fo!cl"JlDing anil separation While in the submerged condition, the 
led ,,�-, old b I of, E. M. Nichols .... ,................ 9a6;801 1 . 

ill i t d b A (.cIUnder,aIr.ooo iih�,we enr,ue .. � Inn; etI8 Sash lock, Farmer & Chur�h .......... .... 936,616 boat is. of course amp y um na e . y 
best.U:�r�� �ln

on':IY et.:;���c::.� t:, ::::ie,
Aw�nwde

.
rsT�yi';�::::::::::::::: :�,'�: elEictri lights. There are no ports or chaser. Addreea H. A. Po .. ell, Stratford, 00nD. Baw handle, cr�t, J.,Kallehner ....... ·936,913 windows in the boat, and so far as sensa-

HELP WANTED. 
BawmlII, band, H. G., ]}Jttbenner . . . . . • . . .  936,314 

tions are conc' erned, one' Is una
' 
ble to de­SaWmill, IlIet works and 401t, automatic 

'W ANTBD.-A pra!lUcal aDd ·experieueed man. thor· power, N. E. RIce'. ' . .
.
. . .  , . .  c 

••• • • ••  936,944 termine wh,ether h. e is. running on the hi . wltb to-d te k and t Saw Betti",,:tool, L, G.· .McKam.... . . .... 936,800 �::.a 10':":::b1'll8ll u,tanl1l'!ctn= IlIDtS.OOSA:� Seah'"compnting, A,De.Vilblss, Jv •. c .... . 936,867 surface or SUbmerged. manent and 10<lr&t1ve posItlQn for ' .. ;:::,s man. Apply Scraper, forked or t/.ned,., G. F. Koenig·. ..... 936,457 
l!YSy��t:.r

,
!; :t:��¥���'. and qnal\lloatlon8, t!'. Screen, N. Bralldt' ....... . .. . ... . . .. . . . " 936,859 The arm of the. submarine is the auoo. 

... Screw, Bet; C. G. LulldhoIm ... ... ;; .. , .... 936,549 mobile torpedo. A number of these may ve Sealinlideviee, paCking case, C. O. Bat,ch- , Inqalry No. 9O.91.-For the MdN1III of pro m .. nufacturers of frOlt.jars. .'
. 

WANTED BY 'N{)Vl!iMBER lBt,-Bllperintendent fot woOd .. orklng machinery pian\., m .ns� b .. ve good odu· c .. t on and be weI up lu . e sbop ]JraCt.lce .lIDd 
<le�lglIlng. Applicants wUll!leas

. 
e state RII'!o.�xperieuce 

and salary reqolred. Hespe!er lIIIcblnerr vu., LIm1ted. He8P1\1er, OIit.; ·Canada. . 

PARTNERS WANTED. 

MISCELLANEOUS. 
'HAIR GROWS wben our Vacuum Cap is 1I8ed a fe .. minutes d .. lly. Sent.on60 days'·free trlal .. t 01l1' • 

�nd� W08�:.r=�·ll1:�a�e�t\I�· M�:: 
Vacuum Cap Co..llli6Barcl .. y Block, Qenv!!r, (lola. 

eIor ... ......... ' . ...... ; ... ....... 936,289 be carried. They are discharged through Sealing veseels,. J .. .t. 'Hleks .. '. • .. • . .. . • • • • •  936,893 ' 
drill, 'Campbell & Howald ............ 936,408 torpedo tubes located in the bow ot the Selective rlnging� y, C.: A.SIlIlpt!Oll . .. .. 936,373 boat. Any modern typ' e of automobile ServiN' .box, H; C. Hubbell' '" . ', .'. , . . . . . •  936,(;36 

Sewage and tbe .1I�e, apparatus fop the bile- torpedo. may. be used. In view of the teriological treatment!Jf, G. A. Lucas. 936,464 . 
Sewiilg macbine; multiple needle, Diehl & fact that the submarine is enabled to �mIeb .......... ..;..... ... .. ... 938,426 
S�w1ng macbine needles; presser foot attacb- , 

lllent for, ;E. H. Titus............. 936,386 
Sluide. adjuster, . T. X . .lones .:.. ... • . . •••• . 936,779 
Sbade bracket,' .window, A. A. Hazard . . • • , 937,027 
Shade'holder, J. H. Dale ....... ; .......... 936,421 Sbaft bearing, R. R. AmQ6 ......... . :.... 936,286 ·Sharpener, razor blade, 0, M. Perine .. ..... 936,935 
Sheet metal handle, E. Ohnstrand.;........ 936,802 
Sheet metal packages, apparatus tor fonn-

ing, A. R. McArthur . , . .. .. 936,799 
Sheet ,jupporting dllvlee. F. K. Fernald .... 936,876 
Sblp cleaning deVice, W. )!a .rtln . . . . . . • . . .  9jl6,468 
Bhips' plates, making composite, G: C. 

Berg .. . .  . .  • . . . • .  .. ......... ;...... 936,514 

approach unseen to within a few' yar�, 
if desired, of the most powerful battle· 
ship, a long�range torpedo is not reo 
quired. For this reason the weight de­
voted to motive power in the ordinary 
torpedo may be largely used to increase 
the destructive power, so that the proper 
arm for the submarine would be far more 

Shoe dauber, J. L. Weir ... :; . c . •• . .  : .. • . . • • •  936,1190 
Shoe upper fastening' device, T, F. Wltelan"936 ,391 4nqnirY No. 901�.�Wanted co bu,- paP1erlllOObe Bhooting gls_B, C. E ... Cook . .. . , . l'  . .. ...... 93.6,987 boxes In the sh .. pe o1 .. atel' melons, colored to reeem-

powerful and destructive than the ·ordi· 
nary auto obile torpedo. 

While the . project of toe submarine is 
comparatively old, it has so happened 
that but few ot them have been used in 

hie melons, etA!. ��g:
I
Case fra�o,,�

e
l;,

s
!�V;l�venhm.: •••• • . . .  936,451 

Shutter bi>wer, O. . . . . . • •  ' .. ' .... : .. : 936,992 
LISTS OF MANUFACTURERS. 

COMPL1I."rE LISTS of manuf&ctnrers In s1Ilines Bup. 
plied at .sbort notice at moderate' r .. tes. . Small IIDd .peclal lists comP\]$1 to orde .... t various prices, Eo· 
t.(mates should m obtained In adv .. nc,. Address Munn & Co� Inc.. Llot Department.B<>x T21I, New York. 

Sight locating' device, J. P. Saxe .. . . . . .. '. '936,570 
Signal and tsil light, P.· C. Wooonutt • • . . . • 936,394 Signal mechanism, W. ·W • . :Van Born . . . .  , .... 936,835 
Sink stop, O. J. Deegan • .... .. ...... ... . . 936,313 

Electric 
and 

Wiring, Diagrams 
Switcbboards 

Practical Steam & Hot Water 
Heating and Ventilation 

Ry ALFRED G. lUNG 
PRIOE $3.00 

02 Pa&'ea� Contalnin&, 304. detailed illnat:ra­tiona. The Ial;lrer pa� of them Ilann&' .bee�p'::i�tlyrt;'a�af:ralh��--:''' .An 0rIQmaI and ».z:hIi.WItlu TreaUu,l"rerHJr<d !Of' tile Use oJ .All 11]_04 on tile Burint80 of 1'Ittam, Hot Waur HeaUng afla V ... tUat-. 

� ' t, :�,;:::: : PRACTICAL ' "" s : TEAM ",NO 

, ! HoT WATER 
�EArING 

--

Tbe Standard and Istest hook pnbllsh. �'!atfui.IJS �'rit�: 
ho .. to nstail beat,.. ing .. nd ventilating lI�tuS. Describes 
:Y�t�t,..�he�,..s��� . 
bot W t vacuum, vapor ' and vacuum .. 
vapor heating, to­getber 1fith tbe new .. ccelerated systems ot hot .... ter circula­tion. includiIul: chap.. 
:::b�� :?��W: tlon; tan or blo .. er "Y8tem ot bestin� 

.' and v e n tt l ationj rules .. nd d .. t.. for e im .. t n radiation 
�r�er ,,:�n�nAul� 
formation 118 mRk.e It an Indispensable work for Heating contractors, Journeymen steam litters. Stellm litters' apprentices, Arcblteots and build ers';';e� ba�;��� rl�

p
��'i.�I��

e
l�xf.���=';:� :� ill'1i8tratlolll'. Valuable d .. ta .. nd tables used tor esti. 

matbul, In8talling and testing of steam .. nd bot w .. ter 
.. nd ventilating appar .. t1)8 are IIlven. 

-Telephone Construction, In= 
stallation, Wiring, Opera= 

tion and Maintenance. 
Ill' w. H. RADC.LIFFE, Jil.E., and H. c. 

.
. �()USHING, JR •• JIl.E. 

PRICE, $ t.OO 
':Inqniry No. 9014.. or mannf .. cturers· 01 mao ehinery, supplies. , to equip .. sm .. 11 plllDt for tbe 

biJUlul8.cture of Iridium-tipped Ilold nib malrlDlt tor :fountain pens. 

Slags, deoxidizing, O. Thallner............ 936,382 
Small arm, automatic, W .. J. Whiting ..... 936,967 
Smelter fDInace, J. P. Welch ... ·... .. .., 937,030 
Smelting furnace, o�e, W. Kemp.; .... . :. :'936,781 
Smelting ore, J. P. Welcb ... . ............. 937,031 
Socket piece for studding, ·etc., W. :P. RIce. 936,945 
Soldering. tool, L. Schemnltz ' ...... :...... 936,818 

real war. Tlie first case on record is that 
of a little hand'power submarine boat 
built by David,Bushnell in 1776. Hav­
ing obtaiued permission from the Ameri­
can general iil. command to use this sub­
marine against the English fleet an· 
chored north of staten Island, he ,ili­
structed a sergeant 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
in� a1!.ut tor, an' hour, exploded, throw 

A. Practical Book of 180 Pqea alld Cont�lll­Ina 1� Illustrations. Intended Cor £Ie. e­tricillns. "'irem.!ln. 1!Ddnee .... Ca:qtractora, Al'fl.b1tecta and Uthers'1:ntereste tn the In. 
atallatlon of" Telephone Ex<lhau&,es in Ac-, coraq.nce with Standard PracUce. A LIST OF 1,500 mlDing and conBnltlng enldneers on 

CUds. . A verY valuable I1st for mrcolsrls1olC, etc. . Ilr\ce $15.00. AddresB Muun & Co� Inc". Lilt Depart, ment. BoxT21l, Ne .. York. ' 
; InC,{ulry No. 9016.-Wanted, macblnery neoell8&rY for an Injltallatl\ln ot a plant for rellnlOj{ ""It by a niodillilBtlon of the BesselDer p�u. 

lnqlliry No. 9018.-Wanted, tbe address 01 Parties mantIfactUring !!Old plat for UBe 10 cheapfoon-taln 
Inqlliry No. 9022.-Wanted. to bnf .. nllbt, small otor not exceeding three pounds In 'Weight, Inmuding 8Y9l'Jthlng in JCOinIf order. 
Inquiry N o. 90�3.-Wanted, to bu,- silk machines re.reell1lll, twill;lOj{, 'doublltlll, to the 1InII1 procell! of IIlIIkIng It Into c1otbes. 
lnqlllry Ne. 9M3.-Wanted. address of 

-..annfaotilrers In Ge1'lllatl7. .' 
bqni.,y No. 9�-W�tec!,ad_8 of uartle8 1dlo make "Innar or othe ... metal8 h .. ving a low 00-elllOient of 6XPIID8lOD. . . . ' , 

Solenoid switch, rocking, A. T. Marshall .. 936,648 
Sound reproducing machines, automatic nee'-

dIe disengaging and stop mechanism tor, 
G. A. Oppenheimer .. .... ....... .. ,....... 936,348 

Sound. reproducing machines, record for, E. 
, M. Berliner .. .... ... ;.............. 936,976 
Spark plug', J. O. Anderson . " .......... 936,507 
Speed changing mechanism, F. C. Brunbouse 936,300 
Speed <:banging mecbanism, W. A. P1'lngle. 937,034 
Speed driving mecbanlsm, variable; P. T. 

Kenny ...... ........ : . .. .. . . .. .. .. . ... 936,326 
Speed mechanism, variable, R. E. Rosewarne 936,363 
Spindle, compound, F. Seymour .• ; ... . . .. 936,672 Spool, W. E. Evans .......... ..... . .... 9.'16,1126 
SpOOl, compen8lltlng, F. E. (»le.... • ... . . . 936,306 
Spring, E. H. Wood ...... .. . . . .. ...... .. . 936,971 
Spring llnk, A. B. ])ay .... . . • • •• . •• '. .. 936.865 
Square, bevel, D. E. Br .. ndt.; ... .. . ..... . 937.020 
Stacker,hay,· L. J. Llnd8lly' ........... .... 936,<132 
Stamp .affi"ln

.
g machlrie, Hot<:bkl88 &: Bea<:!l" . . 986,830, 936,831 

Stapllng machine, E. T . . Greenlle14. . . . • . • .. 966;990 (OoncludelZ on p,age 807.) 

Ple,"e .lIIention the SCIENTIFIC AM£RJCA.N when writint to Q� 

Tbis boOk gives the principles of oonstructlon .. nd 0 eration of both the Bell imd Independent Instru­
mentsl "pproved methods of in· st .. lIlng ... nd wirlDg tbem ; tbe 
me .. ns 01 prate. I them hom 
IIgbtning .. nd .. bnormal clllTent.; tbelr connection togetber for oper. 
,:'13�e:ePo�.t<;."e�JI::r.�J�::'� 
����n:�r-o�::rl:n�1 a:r!��a'l 

t
e
�f��:' �:a�':na:�:s�r�r::�yg: 

e ,and .. II appal'lltus. circuits and 
¥.:'�e:';��I��':thJ: £:agr:r� 
of n ts and terms oeed In tbe text. Selected wiring tables. which are very helpful, are a1110 Inclu $I, 
MUNN &.. CO�, Inc., PUblisher. 

361 Broadway, New York City 
• 
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ing up a great voll'me 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 tbe 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, . 

Scientific American 

for outdoor 
recreation. No sports­
man, hunter, golfer, 
yachtsman or motorist 

should be without it. 

Steam trap, W. Wanstall . .  ; . . . . . . . . . . . . . .  936,963 
Steamer, egg, B. Wells . . . . . . . . . . . . . . . . . . . 936,966 
Steel castings, manufacture of, J. K. Grlf-

fith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  936,623 
Sterilization vessel, G. Van Eyck . . . . . . . . . .  936,767 
stitching machine, book, �'. Kugler. . . . . . . . .  936,643 
Stock and die, J. E. Dundore . . . . .  ; . . . . . . .  936,311 
Stone sawing machine, Wallner & OWens. 936,748 
Stove, portable, W. B. Seeley . . . . . . . . . . . . .  936,482 
Stovepipe cutter, C. H. Hanshue . . . . . . . . . .  936,450 
Strainer, G. F. Grimm . . . . . . . . . . . . . . . . . . .  936,997· 
Strap seal, Baruch & Dessauer . . . . . . . . . . . . .  936,852 
Sweeper, vacuum, Matchette & Monkos . . . . 936,465 
Swing, G. W. Schllling . . . . . . . . . . . . . . . . . . .  936,818 
Switch, C. Carson . . . . . . . . . . . . . . . . . . . . . . . .  936,601 
Switch points, mechanism for rolling, W. D. 

Eynon . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  936.436 
Switch stand, B. R. Scott . . . . . . . . . . . . . . . .  936.819 
Switching device, O. Rennert . . . . . . . . . . . . . . . 936,666 
Tag and buckle, combined, R. G. Hitt . . . . .  936,896 
Talking machine, R. L. Gibson . . . . . . . . . . . . 936,531 
Tape scoring apparatus, C. Thibodeau . . . . . . 936,383 
Tapping means, liquor, J. F. Terry . . . . . . .  936,877 
Target practice apparatus, H. H. Cummings, I 936.41il. 936.419 
Taximeter, C. H. Pearson . . . . . . . . . . . . . . . .  936,559 
Telegraph, printing, J. C. Barcklay . 936,849, 937.032 
Telegraph one, H. R. Stuart . . . . . . . . . . . . . . .  930,490 
Telephone, H. Eccles . . . . . . . . . . . . . . . . . . . .  936,432 
Telephone system, F. C. Unger . . . . . . . . . . . .  936,495 
Telephone trunking system, O. A. Simpson 936,374 
Telescope, terrestrial, G. A. H. Kellner. . . .  936,541 
Thimble, sewing, C. E. nes . . . . . . . . . . . . . . .  936,902 
Thread fini.hing machine, silk, E. Pohl . . . . .  936,473 
Ticket and holder for same, continuous rail-

way, Proctor & Elkin . . . . . . . . . . . . . . . . . .  936,354 
Ticket, railway or other, A. Moyon . . . . . . . .  936,925 
Tie plates, making rolled metal, W. L. De 

Remer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  936,423 
Tile making machine, W. J. McCracken . . . .  936,928 
Time recorder, J. Alsenz . . . . . . . . . . . . . . . . . .  936,691 
Tire, W. B. Connell . . . . . . . . . . . . . . . . . . . . . . . 936,416 
Tire, H. L. Walbridge . . . . . . . . . . . . . . . . . . . .  936,837 

quick response, etc., · of the boat were · --- I N V ENTORS --­
Tire,. D. Moriarty . . . . . . . . . . . . .

. . . . . . . . . . . . . . 936,924 
Tire setting machine, D. R. Evans . . . . . . . .  936,435 
Toaster, electric, W. S. Andrews . . . . . . . .  936.597 

such as to inspire complete confidence 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-

We manufaclure all kind. uf Macbine NoveltieS. Consult u. 
.. to developina, perfcctiDlI' and marketlll&' your patenbl. 
MACHINE ACCESSORIES AND NOVELTIES MFG. CO. PROVIDENCE, R. I. 

CONSULTING ENGINEER. 
ERNEST L. RANSOME 
- Reluforced Concrete 
U Broadway, New York 

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 . . . . . . . . . . . . . . . .  936,695 
Tool, pressure driven reCiprocating, A. 

Palmros . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  937.009 
Tooth, artifiCial, F. Rose . . . . . . . . . . . . . . . .  936.361 
Tooth, artificial, J. W. Ivory . . . ... . .  : . . . . . .  936.903 

incetown, there was noticeable a growing SOUTHERN STAMPING & MFG. 00. respect for these craft, due to the varied Manufacturers of special and patented articles. 

Toy, automatic, C. W. Cheney . . . . . . . . . . . . . . . 936.602 
Toy · cannon, C. L. Wood . . . . . . . . . . . ... . . . . .  936,689 
Track laying apparatus. R. C. Spandau . . . .  936.679 
Train controlling mechanism, O. Gibson . . . .  936,443 
Train manipulation, system and device tor 

indic1lting, L. B. Stlllwell . . . . . . . . . . . .  936,488 
Trains, resetting< mechanism for recording, 

and accurate work which the fiotilla had· ;;;:;;::;';;;;;8 •. 8;,;:, r.N:;"�ll_v_m_e_._T_e_a_D' ____ _ 

accomplished duo ring the summer maneu- lW"'r""�I"la .. M -L '  '"' CorU •• Enalnes, Brewera 
verso There has been a steady but slow and ttle .. ' MaCbiner

s,
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growth in the speed of the submarine. . M�·G. co" S99 Clloton t. Milwaukee, Wis 
O. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  936,591 

Transfer press, Sloane & Owsley. . . . . . . . . .  936.954 
Transportation system" C. Worthington. . .. . 936,395 
Transportation, system of river, Lane & 

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 
searching for the enemy upon the high 
seas may include a submarine · fiotiIIa 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 
defined 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 normal 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 Iighting 
(some 170 cars) for electric lighting. 

MODELS a: EXPE R I ME NTAL WORK .  
inTentions deveioped. Special llachine1'7. E. V. BAILLARD CO .. 24 Frankfort Street. New Vork. 

RUBBER Expert Manufacturers 
Fme Jobbing Work 

PARKER, STEARNS It CO .. Z8S0290 SbeHleldAv., B'klyll, N. Y. 

Mathews . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  936.336 
Trap, J. Pozsony . . . . . . . . . . . . . . . . . . . . . . . . . . 936.808 \ 
Trap door lift, A. G. Boggess . . . . . . . . . . . .  936,294 
Trolley, G. G. Mlller. . . . . . . . . . . . . . . . . . . . . .  936,34'1. 
Trolley cHp, J. C. Michaelson . . . . . . . . . . . . . .  936.340 
Trousers .upporter, S. Levin . . . . . . . . . . . . . .  936,787 
Tmck, J. H. Smith . . . . . . . . . . . . . . . . . . . . . . . .  936.825 
Truck frame, A. L. Hastings. . . . . . . . . . . . . .  936,626 
Tube cleaning' apparatus, J. G. Frerichs . . . .  936,620 MODELS .. EXPERIMENTAL WORK Tube tIlHng and tamping machine, T. A. 

.In,thln, fro ... . W.tela to AD A.utomobUe Edison • • • •  • . .  • • • • • • • • • • • • . • • • • • • • • • • • •  936,433 

Chll, E. Dressler " Co" MeirQllolHan Bldg" 1 Madison Ale. New lark ���:�e 
ati��h�:i�l�:' �il�:r�:b�" 

cr::n�;:: 936,629 

DIE MODELS SPECIAL 
W O R K  "tOOLS MACHINERY 
NA TIONA [ °T AMPING A N D  ELECTRIC WORKS 

2:"",·2 20 , JeffersoD 51" ••. ChICago. III 

H. T. Weinland et al. . . . . . . . . . . . . . . . . 936,498 
Turbine, steqm, R. A. McKee . . . . . . . . . . . . . . 937,()(J6 
Turn table, J. R. Beattie . . . . . . . . . . . . . . . . 936.854 
Twisting machine, T. Nunn . . . . . . . . . . . . . .  936,346 
T3 pe setting and distributing machine, A. 

G. Halfpenny . . . . . . . . . . . . . . .  ". . . .  . . .  936,776 
Typewriter cabinet, J. D. Cleaton . . . . . . . .  936,864 
Typewriter printing mechanism, R. W. 

UhHg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  936,833 
Typewriter ribbon feeding mechanism, R. W. 

Uhlig . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  .. . 936,834-
Type writing machine, J. Felbpl. . . . . . . . . . . .  936,617 
Valve, air control steam, J. A. Hecks . . . .  936,535 
Valve, gate, E. D. Jetrerson . . . . . . . . . . . . . .  936,454 

New York Model and Experimental Works Valve, steam engine, J. O. Glenn . . . . . . . . . .  · 936,773 
Vehicle seat, J. Benson . . . . . . . . . . . . . . . . . . . .  936,513 

INYENnOllS DEVELOPED. SPECIAL MACHINERY Vehicle top, collapSible, O. J. Tucker . . . . . •  936.960 
442 East 166th Street New York, N. Y • .  �:�:�;: ';��e��' l.·

v:n ����:\��: : : : : : : :  :��:g� 

A
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.
�ggk\�t ��\�rl� Model or ExperImental 

WHAT WE DO-HOW WE DO IT 

Vehicle wheel, J. H. Scott . . . . . . . . . . . . . . . . . .  936,820 
Vehicles uphlll, device for aSSisting, S. H. 

Stevens . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  .. .. . . .  936,828 
Vending machine, M. H. Johnston . . . . . . . . . . 936,726 
Vending machine, iiquid, Sage & Mitchell . . 936,366 
Ventilator. See Car ventilator. 
VioHn, J. E. L. Winecotr . . . . . . . . . . . . . . . . .  936,505 
Violin tailpiece, N. C. Hale . . . . . . . . . . . . . .  936,624 
Wagon, dumping, W. S. Livengood . . . . . . . . 936,730 
Wagon seat riser, R. N. Colllns . . . . . . . . . .  936,414 
Wall bracket, W. C. Morrill. . . . . . . . . . . . . . . .  936,552 will be sent to you 0 n reque.t. 

KNICKERBOCKER MACHINE WORK8, 
8·10.12 .lone", street, N ew Yopk IDC.. Wall (}t plastiC material, such as conerr·te, 

etc., retaining or quay, G. P. Wood . .  936,843 

1 111. BI'ST E()UIPPEIl SHOP 
r or \\t't; hanll. al anJ Llnt rH.ltl Munutac tUrl llll. 
Special Machin ery, Jigs, Tools, 
Repairs,Experimental Devices 

lit " ' U I I I I I !.!  :Hld ( 0111111\ ,'( 1 , 1 11/: In&!, II "'I>' < lul t ,  

THE ROWI ANJJ f£lEGI!A PIt IC COMPANY.Balltmore. Md. 

DRYING MACHINES 
POP G;.������te""'1e 

. Hannibal, Mo., U. S. A. 

NOVELTIES 8: PATE JHED ARTICLES 
Mnwn.rTIJRE 0 B Y  CO;.jTRf.CT PUNCHING JI=-S SPEC'Al �MCHI N£RY. 

E.KONIGSLOW S , AMP,NG & 1 001  WORKS. CLEVt J A ND O. 

SPARK COILS 
Their COnstruction Simply Explained 

Scientific AlDer-lcan S�ppJeDlent 1 60 describes .the making of a l)-i-inch spark 
coil and ·condenser. 

Scientific ADlerlcan Su ppleDlent 1 ;;  1 4  tells you how to make a coil for gas­
engine ignition. 

Scientific ADlerlcan SuppleDlent 1 622 explainfl fully the construction of a 
jump-spark coil and condenser for gas-engine 
igmtion. 

Scientific ADlerlcan SuppleDlent 1 124 describes the construction of a Mnch 
spark coiL 

Scientific ADlerlcan SuppleDlent 1 08'7 gives a full account of the making of 
an alternating current coil giving a o.inch 
spark. 

Scientific· ADlerlcan SUJ.>pleDlent 1 ;;2'7 describes a 4-inch spark COlI and con­
denser. 

ScientifiC ADlerican Su�pleDlent 1402 gives data for the construction of coiis 
of a definite length of spark. 
The above-mentioned set of seven papers 

will be supplied for 70 cents. 
Any Single copy will be mailed for 10 ctS. 

MVNN 18. CO.. Ino.. PybUahera 
361 Broa.dwav New York 

Wall plug, H. I. Jetrers . . . . . . . . . . . . . . . . . .. 936,322 
War machine, J. Bouscal . . . . . . . . . . . . . .  ; .  936,296 
Wardrobe for bedsteads, H. B. Wllliams . . . . 936,969 
Wash bOiler, I. Mozley . . . . . . . . . . . . . . . . . . . .  936,926 
Washer, gasket, H. Mueller . . . . . . . . . . . . . . . .  936,554 
Washing machine, H. S. Judd . . . . . . . . . . . . . .  936,634 
Wasb.lng machlue, H. Kraut. . . . . . . . . . . . . •  936,642 
Washing machine, J. J. Fuchs, Jr . . . . . . . . . . . 936,770 
Watchmakers' lathes, tool rest for, F. W, 

Derbyshire . . . . . . . . . . . . . . . . . . . . . . . . . . . .  936,422 
Water, Attachment for regulating and indi­

cating the temperature of running, O. 
E. & W. H. Krueger . . . . . . . . . . . . . . . . . .  936,548 

Water ·closet, H. W. Ward . ... . . . . . . ... .. . . . .  936,388 
Water closet, J. C. Duner . . . . . . . . . . . . . . . . . .. 936,706 
Walter closet coupling, H, S. Maddock . . . . . •  "936,919 
Water closet, ventilated, J. K. Pennington . .  936,561 
Water purltler, electric, M. R. Frei . . . . . . . .  936,993 
Water tube boiler, R. Hutchison . . . . . . . . . .  936,723 
Wedge blocks and doyle pins, apparatus for 

cutting, S. Smith . . . . . .  ' . . . .  ' . . . . . . . . . .  936,744 
Weigher, automatic grain, A. G. Yerk . . . .  936,593 
Weighing' apparatus, automatic, W. E. Nick-

erson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  ". 936,557. 
Weighing machine, W. W . .  Rosentleld . . . . . .  936,362 
Weighing machine, automatic, O. A. Doug-

lass, et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  936,613 
Weighing machine for liquids, hydraulic, 

A. Rak . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  936,358 
Wen cleaning out device, T. B. Hyland . . . .  936,901 
Wheel, F. E. Felts . . . . . . . . . . . . . . . . . . . . . .  936,708 
Wheel, A. C. Gillam . . . . . . . . . . . . . . . . . . . . . .  936,994 
Wheel chock, G. N. Crawford . . . . . . . . . . . .  936,417 
Wheelbarrow, L. Wigh . . . . . • • . . . . . . . . . . . . .  936,968 
Wickerwork, E. M. Calel . . . . . . . . . . . . . . . . . .  936,520 
Wind screen, G. H. Beaton . . . . . . . . . . . . . . .  936,8G3 
Windmlll mechanism, I. C. Rust . . . . . . . . . . . .  936,568 
Window screen, A. B. Hlll, . . . . . . . . . . . . . . .  936,895 
Window tent, J. G. Allen . . . . . . . . . . . ... . . .  936,846 1 
Wire basket, Porter & Jenkins . . . . . . . . . .  936,736 1 
Wire crimping machine, meshed, A. Shuman 936,673 
Wire fabric making device, F. H. Hamblin 936,625 
Wire hanger, F. L. Sessions . . . . . . . . . . . . . .  936,n70 
Wire netting stretcher, H. J. Byrnes . . . . . •  936,600 I Wire stret.oher, E. A. & C. W. Wheeler . . . .  936,749 
Wood, preserving, J. M. Nelson, Jr . . . . . . .  937,008 
Woolen, E. Leurent . . . . . . . . . . . . . . . . . . . . . . . .  936,461 · 

A printed copy of the specltlcation and drawing" 
of any patent in the foregOing Hst, or any patent 
in print issued since 1863, will be furnlsjled from 
this office for 10 cents, provided the nltme and 
number of the patent desired and the date · be 
given. Addre .. MUDD & 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
going Hst. For terms and further particulars 
address ·Munn & Co., Inc., 361 Broadway, New 
York. I 

Ple,," mention tla. SCIENTIFIC AMERICAN when writinll to at/verlae ... 

A Failure at Fifty 
Out of a job at fifty-is the fate of tJ:te 

untrained man. 
Business requires not only natural 

ability but special tx:aining. 

The Trained Man Can Defy Old Age 
The American School of Correspondence can 

fit;vou for congenial, well-paid positions in your 
early years, and make your services valuable in 
your.old age. Training only can compensate for 
the energy of youth. 

For thirteen years the School's Engi�ering 
Courses have set the standard for thorougloness 

practicalness in correspondence instmctiOD. 
The School has trained thousands of men for 
the technical ·profe88ions, ot has advan�d them 
to higher positions. To-day these courses repre-. 
sent the highest development of correspondeace 
teaching. 

The Courses in Commerce, Acc01lllt-
ancy and Business Administration 

set the same higb standard in the commercial 
world. They prepare for the beat-paid DU'!IIn,e",� . 
positions; they are prepared 

·
by practical bnsi­

ness men who have "made good" by practicing. 
what they teac}t ; they are planned to· meet the 
needs of both the young man who is Just starting 
in, and the older man who has almost "arrived." 

Get your training now, while you have the 
time and energy for study. Mail the COllpeD 
to-day. 

American School of Correspondeaee CHIC�GO. v. S. A. 
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