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llEl\ltV CAltEY BAIUD & co .• 
INI,USTlllALPUBLISHERS,nOOKSELLl<;R8& Il\IPOHT£<..:HS. 

810 'Vaillut St., Pbila(\elpbia, I'"., U. S. A. 
Il1f"" Our "New a1id Revised (\ltalogu/' oj P.ract.ical and 

Sdenti.tic Book. .. , B2 pftaes, &110: (l, {)(tta/A"I(1ue oj Books un 
.Htt(tllll:n:1IJ. MinillU. Pm.>;IJfffiJlf), J1fiJ.II'l'tllo(lU, Geoiof)'Y. Ass(tyiny. A'/furlJ�"�' de.; (t ('ai:alrllfiu (Jf lJ//!,ks on Steam 
and th� 8tca.m En(lt II 1', -'1ftc/lil/cry, rtc; Ii' (tf(tlo(lnc of 
BI)Oks on 8an'itruy Sde1ice, (jas FHUIif/, PlumbiHU, etc.: 
����·�1j;'�ii1\�f[ o)a����Vl��s :;�li�,arfg'�::'1:�fs;Vd��lt f,?;�e�i�� 
free oj postaae to anyone in any part oj the world who 
wiU lul'lviIlh hwaaaress. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. Write for OUf Free Illustrated Book. 
.. CAN I BECOME AN ELEC. 

TRICAL ENGINEER?" 
"\Ve tt-ach E!ectdc�l Engint!ering, Electnc Lightin�. 

Electric Rallw!\ys, �lechallical Engineermg, Steam En).d­
neering, "Mechanical Drawillg, :'Lt· \'our hom .. by InalL 
Institutll indorsed bv Thos. A. Ellison and otht!rs. 
EI,ECTRICAL ·ENGl�EER J-S STl 'l'l''1'E, 

Dept. A, 240-242 \\,", 213(1 St. Xew \�o .. 1.;. 

A C H A N C E �il�a�g���t;e�o�o������ time. We can teach you by mail in your spare time what you will need to know to fill it, give you the best books free and help you to 
EARN MORE WHILE LEARNING Oourses in E lectrical, Mecbanical, Steanl and 

fJ;!! lii�;:::.el�Ie1'alr.I���:lli'u�1�!ss:\�il����: 
rap by, Joul'llalisln, Book keeping, etc. Write for free catalogue 6. with full particulars. 
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave .. N. Y. 

Increase Your Salary, 
Send Fifteen Cents for three months' 

f.rial su bscription to 

"THE BOOK_KEEPER" 
A handsome monthiy IlJaga)�ine for Book_keellers, 
Cashiers and Business Mell. !t will tt!ach YOII hook­
keeping, shorthand, penluanship, law, Short euts, 
corporation accounting, hanking, husiness poillters, 
amusing arithmlOtic, lig-htlling ca!�'ulatioJLs, etc, ek. 

Prh'e, *1.00 n J--ear. 
THE BOOK-KEEl'ER J'UB. CO .. Ltd .• 

li'.Il.Beaeh,Editor. 15 Cam})au Bldg., Detroit, Mich. 

"I ElIrn #500 a· Year 
lliii::;;::� !h��es:n��o��!OI�:3' l!��� prospects. JJ In this school -chartered by the State of Massachu­setts-youn� men are taught by mail and fitted for better positions. 

Mecbanical. Electrical, Steam, 
Textile Engineering; Heating, 
Ventilation. Plumbing -including 
Mecbanical Drawing. A few 

FREE SCHOLARSHIPS 
(the only expense being the actual cost of in­
strnction papers and postage) will be awarded to 
early applicants. 

Handbook descrtoin{) courses, methods 
and 1'€{)ular terms on application. 

Ameritan School of Correspondenc., Boston, Ma ••. , U.S.A. 

A TRUSCOTT BOAT 
Simple, Safe, Reliable, Speedy. 

Built either cahined or open in size� from 16 to 100 feet In length. For catalog giving full inlormation write 
TrbSeJoll poal Mfg. Co.,. 

ST. JUSEPH. IUICH. lfi}) 
)) 
0.. FRANKLIN 
Model Shop 

The Franklin Model Shop. 
Experimental work for inventors; any-

����l�ie ��;t]irf:���e��n��J'�:;t�;�o� colleges. Exhibition models. Introduc­tion samples of patented articles. Spe­Cial tools for making metal novelties. Inventions Rerfected. Dr8.win�s and de­signs worked out, from inventors' ideas. Send for Circular 9. 
PARSELL & WEED, 

129-1.1 West 31st Stree t, New York. 

I Can Sell Your Farm 
or other real esta te for cash, no matter where located Send description and selling price and learn my wonder. fully successful plan. W. M. OSTRANDER, North American Building. Philadelphia, Pa. 

Scientific Amertcan 

ITIl\'rs TO CORRESPONDENTS. 
Names and A4dress mnst accnmpany all Ipttprs or lIO attpntion"-will lw paid thpl'pto. This is for our illformatioll and llOt for publicatioll. References tv formt'r articlps or anSWN'S should give datp of pappr alld page or numher of qnf'stion. Inquiries not allsw('l'ed in l'('asnllHhh� timp should be I'Pppated: COlTPSpontlplIts will lwar in milld that somp allswers l'equire lIOt a little I'Psparch, and, though \'-e P1Hlf'avnr to n�ply to all either by Ipttpr or ill this dep!ll'tmPlIt, pach must takt� bis tnrn. �uyers wishi!1g to pnrchase any article lIOt advpr­tise(l in onI' columlls will he fUl'nishpd with adtlresses of honsps mallufactnring or carrying thp same. SpeCial Written Information Oll mattf'rs of pPI'sonal rath('1' than g't'lIPral illtprl.'st canllot ht· pXPt'cted withont rf'nlUl1eI'atioll. Scientifi.c American Snpplemen ts rl.'ff'rr('d to may be had at thf> ntticf'. Pl'icp 10 c�nts eacb. Books referrt'd to l'rnmptly supplied on r('ceipt of pricp. Minerals sent· for �xamillation shonld bp distillctly markpd or labplpd. 

(8546) L. L. P. writes: We have an 
angle il'on tower 100 fept high on which i's a 
50.000-gallon tank. Miscreants annoy us by 
climbing to tank. Electric light and tr,olley 
lines al'e neal" how best connect t.hem to 
towel' to give a good stiff shock, and what size 
wire should we use? A. You can connect 
your tank to tllP electric lines you mention. but 
you will l'endel' youl'self liable fol' the injury 
01' death of anyone who may be connected to 
the cil'cuit thl'ough your act. A man does not 
l'pndel' himself liable to be murdel'ed by climb· 
ing a neighbol"s towpr. It is simply a tl'es­
pass, which has no so severe a penalty in the 
law. Thel'e al'e othel' ways of meeting the 
case. 

(8547) E, S. D .• Jr., writes: 1. 1 
would like to know if you could give mp the 
formula for a solution fol' bichl'omate cells. with 
a good ampel'e output, in the right Pl'opol'tions, 
and how to mix it, etc·! A. A good solution 
may be made after the method desnibpd in 
SUPPLE:\lE�rr No. 7!l2, price ten cpnts. 2. 
Which is tilP best form of bichromatp to use 
for making electl'opoion fluid-the sodium 01' 
the potassium '! A. The sodium salt is pasiel' 
of use. :1. What is the best way of amalga· 
mating a zinc'! A. The usual method is to 
clean the plate with dilute sulphuric acid. and 
then )'ub mel'CUl'y over the plate, dipping it 
into the dilute acid if necessal'Y to makp the 
mercul'Y take to the sUl'face. 4. I would like 
to know if I could have a batte)'y rilPostat 
made for these batteries. steady cUl'l'ent. ptc.·' 
A. Yes; though there is little need of one. 
The amount of cUl'rent can be regulated by 
immersing the zincs to a greater or less dppth 
in the liquid. 

(8548) W. G. S. asks: 1. What is the 
output in ampel'es of the common tplpphone 
battel'Y called sal-ammoniac battel'Y '! A. The 
Leclanche cell gives probably 3 ampprps as a 
maximum dischal'ge rate. 2. Also of tlIP dl'y 
battery called tlIP 1nOO, and does the size of the 
battpt·y govel'll the numbel' of amjJPl'ps·! A. 

A dl'Y battpl'Y has a small dischal'gp ratp. The 
ampel'es of disehal'ge of any cell al'P gl'patpl' 
with a lal'ge than with a small plate. :1. Also 
give output in ampel'Ps of the common Cl'OW­
foot gravity battel'Y. 6x8 size. A. You will 
not be far Wl'ong to take the dischal'ge of the 
gravity cell at two ampPl'es. 4. Whel'e can I 
get a tablp giving the above information '! A. 

Most cells al'e rated in Cal'hart's "Primary 
Battel'ies," jJrice $1.[)0 by mail. 

(8549) M. P. C. asks: 1. What metal 
is next in quality to platinum fol' contact 
pieces in a bell, induction coil and a telp­
graph key" A. Thel'e is no metal which can 
take the place of platinum for this use. TiIPre 
are several which have highel' melting points. 
but they cost from tivp to ten times as much 
as platinum and the price pl'ohibits their use. 
Most metals oxidize too pasily to Pllable them 
to be uspd fol' contact points. 2. nops carbon 
01' graphite make a good contact·! A. No. 
They al'e too brittle. and would soon be 
broken in pipces. :1. !low many pounds of 
wil'e should be wound on the al'matul'e and 
field magnet of the hand power dynamos de­
scribed in SUPPLFnlE�'[' No. IH1'! A, �'he 
winding calls for so many tnrns, not so many 
pounds. 4. Is this dynamo suitable for 
running a motor: A. Yes, a small one. 

(8550) L. & G. asks: We have a 
small motol' wound for 25 to 30 volts, which 
we would like to utilize in )·tmning a small 
job pl'ess which we are at present mnning 
by foot. Would it be advisable to use a bat· 
tel'Y of the Gl'enet cells; Ol' would the cost of 
maintaini�g them be too high? A. The volt· 
age is only one element in detel'mining the 
output of a battery, and in rating the powel' 
l'equired to run' a motol'. To furnish the 
voltage fOr your motor will require ] 6 bicill'O-
mate cells. 'I'iIP type dpscribed in tlIP l'lCIEN­

TIFIC AMRHTf:'AN �UPPLE:\IENT, No. 7!l2, price 
tpn cpnts. is best adapted to this purpose. The 
size of cpll therein described will doubtless 
be large enough to run .motor. One charge 
will last six hOUl·S. You can determine the 
cost from the price of bichromate of soda or 
potash and sulphuric acid at your place. 

$49.00 
Buys a No. 45 Steel Furnace, delivered at any station east of Omaha. and . . .  

W e P�y the Freight 
Our catalogue describes it-free on application 

HESS WARMING AND VENTILA'rINH CO . 
'JIZ Tacoma Building, Cbicago -------

feTRIC 
NDfUS 

Electric Table Lamp(as shown in illus-
tration) with Battery complete ...... 53.00 Battpry Hanging Lamp ......... ............... 10.00 Telephone. with Battery complete ...... 6.9. Electric Door Bplls, all connection:-3 ..... Loa 

���cttlgt���ftteka1��y·::::::::::::::::::::.· g:gg Electric Hand Lanterns ....... .. ............. . 2.00 $8.00 Electric Mpdical Batteries............ 3.95 $12.00 Belt. with Suspensory................. 2.50 Tp"ipgraph Outfits, complete................. 2.25 Battery Motors from ............... $1.00 to 12.00 $6.00 Bicycle ElectriC Lights................. 2.75 Electric Railway........ 3.50 PockptFlasb Lights ... 1.60 Neckti e Lights .. 75C, to 3.00 

PUBLIC SALE 
OF 

Woolen and Worsted MiHs 
With Machinery and Valuable Water Power 

AT TltENTO N, N. J .. 
O n  IlIarcb 19, 1902, at 2 P. Ill. 

}'or insppction, descriptive catalogue or particulars. apply to 
EXECUTORS OF S. K. WILSON, TRENTON, N. J. 

MORAN FLEXIBLE JOINT �"" 
for StealD, Air 0]' Liquids. = "  _ Made in all sizes to stand any desired � 

. 
-

pressnre. 'F 
Mora" Flexible Steam Joint Co .. Inc'd, 

149 3d East �t., LODISVILLE. Ky. 

UNPRECEDENTED MOVEMENT OF HOME SEEKERS 

TO THE PROVEN FARM LANDS OF THE WEST. 

VIA THE NICKEL PLATE ROAD. 
Sinc.e startin� our special effort to attract attention to tbe NIckel Plate Rd., Hud its su�erior facilities and at­tractions to the Home Seeker conter;nplating a. trip to the WEST. snch interest is apparent III our serVICe, and so much pncouragpment has been �iven us, that we will have personally cOlHluctedparties via the Nickel Plate Road, leaving Buffalo the first and third Tuesdays of each month during the periOd tl1Pse low rates are in effect. Eastern farmers are just awakening to the fact tbat 

igeib�a�veR§�lrEsii� e t?l ��lt�?B��Ji%���i��:ii�rOtt� 
�?�� gp�I?J J11;::1 iPl�1�lfo�Ij.ie�rh�'�e��: sS��j��I �1fe 1'Hckel Plate Dining Cars are the best in the world; pricps 35c. to $1.00. Quick service and lowest rate i.s our motto. Write F. J. Moore, Gen'l Agt., Nickel Plate Rd .• 291 Main St .. for all information regarding Western Farm Lands, and rates for these popular excursions. 

),OW n01UESEEKER,,' UATES. 
During Marcb and April the Nickel Plate Road will have spe(·ja\ low one way Settlersl Rates to points m the Northwest and Pacific Coast, to enable Eastern 

�t�r:?:sf��ki�s�o �t�e ��:a�i:'W:e �he�l�e\�rs����1!�J�� wh<;lse fertility has bpen proved. 'I'hree fast throu�h trams each way daily, equipped witb finest high-back seat coaches, and latest }-Iullman parlor and sleeping 
����·s at�d,rlJJ�i nf�o�aI�lJT�t����i�����t:dF,��a�:o�\t�� Gen'l Agt. Nickel Plate Road, 291 Main St., Buffalu, N. Y. 

SHAVE YOURSElF AND SAVE MONEY. 
TE�TIlIO-SlAJ,'" FUOM MA-SY lTSERS. Our little tlevice makes shavin� a pleasure. BY:l simple method ot' prepal'inj! the water for the lather, we overcome aU the tortures of shaving and give you 

A RAZOR WITH THE FINEST CUTTING EDGE. 
Your razor's edge has microscopiC teet.h the sbarpness of 
i6��1l ��d aIfg:rf;�: E!��bY:: ::;1n�nf�f��rti��?;S.ve)1 you read it you will order at once; it is so usefnl; so cheap. 
F. (;. FOWLER & CO., Bridgeport, Conn., U.iS.A. 

EDSON'S SYSTEM ;:,:,.!\ .. olH��W lili!"�,:.:i 
CESSI'OOL matter. Smaller Complete Out-fih for Pl'iYate 
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EII"OX MA-S U}'ACTl;IlIXG Co'. , . 
182 Commercial Street, Bo!!!ton, Mas!!!., U. S. AI 

regular 
MEAD OYOLE 00. 

Witte Gasoline Engines & Hoisters 

are no experiment, as are in successful v,,� ...• " .. > .. , in all parts of the Launches in stock. 
Send for ratalo(1ue. 

PAI.ilIElt BROS., 
Cos Cob, Conn. 

are used in all climates and undpr all condi­tions with succ�ss. Write us if interested. Cat. "C." 
WITTE IRON ', .. ORKS CO. 

519 W. Fifth St .• 

D L HOLDEN 
S _REAL E.STATE. TRUST BLDG PItILA .• PA 

REGEALED ICE MACHINES 
SEE fiRsT PA E 5UtNTlric. AMERICAN SlPT 2 119<:) 

The Deadly Faucet! From it comes the germ-laden water carrying with it all the ele­ments ot'disease, but if yon use 
The Berkefeld Filter 
the water win be thoroughly purified in 

sri;\s:\]]i������\i�\
e r7t�rndse���: I:l�;;; 

of solid matter. ll�asy to clean. �ields a 28110n of pure water in 4- minutes. 
llEJ1KE}'EJ,D FILTER CO., 4 Cedur St., New York. 

You Think-We Work 
Wben you have thougbt out an invention of any kind, let us do tbe practical part of it .. :-make the work. 
i�����:��g�of�ntOttieii'���:80b�f��:ci�1:ypuifi�1'r�� practical form. Reasonable charges. 
A. WEST & CO . . 76 PARK PLACE. NEW YORK CITY 

CAPT. PAUL BOYTON f!i�':J.�r�lf"f��l�!�e�,II Devices. In connectioll witb Mll,na�ers all over the world. If you bave a ne';v novel amusement device complete and ready for operation you Wish put on the market, address 
l'A[:I� ROYTOX. Sea JAon Park, Coney Idand. 

���W" I 
TYPE WHEELS. M"ODELS &..�XPERIMENTAL WORK_�I'IIAtMIItER'f 
NDVUTIEs &. ETC. NEW �.O .sTENCIL WORMS 100 NASSAU S! N.'. 

MATCH FACTO RY llIACHINERY. W. E. 
WILLIAMS. Mfr" 1001 Monadnock Block, Chiclmo. U. S. A. 

MODELS & EXPERIMENTAL WORK. Inventions developed. Special Machinery. 
E. V. BAI LLARD, Fox Bldg .. Franklin Square. New York. 

A Marvelous Machine! 
Watch the wonderful work 

�'i:d' �Ip�uruMe� R�L���� r.rbreads nipples of all sizes. 80 swiveled that it can be reversed ano pi pecut otf close 
��g��P�l���d V\�1fl�n ���br�� is in motion. Send .for Cata. 
lna"e. THE MERRELL 

��e�t,c.P';ie�:! OCb���i8S 

nECHANICS. E"OiNEERS. 
FIREnEN. ELECTRICIANS. ETC. 

ENGINEER'S LICENSE !�?:8byPE�i,;;1�in�o����di�fE"nu;i����� 
GEORGE A. ZELLER, Publisher, 

SEN T F R. E E Room 591, 1880. 40th SVe.t, St. Louis. Mo. JI 
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