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HENRY CAREY BAIRD & CO .. 
INDUSTRIAL PITBLI�HER8.BOOKSl<�LL_I'·mS & I.MPORTERS� 

810 \Valnut St .. Pltiladelpltia, Pa" U.S.A. 
� OU1' b"T"ew and Revised Catalogue of Practi.cal, and 

�::::l�:(nr.°'1Mh�g�aJil�os���iin�, G�%���1og�t BG�t�;;: 
Assaying. Anal'ysis, etc.; u UataloC}11£ of Book.!;f on Steam 
ana the· Steam Enginr, JJachiner-y, etc.; a Catalogue oj 
Bo( ks on Sanitary Sdt'llff, Gas Pitting, Plumbing. etc., 
Ui!t1. our other Catalogues and Circulars. the whole cO'lJerin{1 
every branch of Scit�nce apIllied to Ole Arts, sent tree and 
tree, of postage to anyo'He in any part oj the '1Dorld who 
will furnish hfs address. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 
"CAN I BECOME AN ELEC

TR.ICAL ENGINEER.?" 
We t�ach ELectrical Eng'illeel'ing, Electnc I.ightinj!, 

Electric Railways, �Iechanical Engine�rmg,Steam kllg'i
neerillg', l'Iechanical Drawing, at you)" home by mall. 
Illstitllte indorsed bv Thos. A. Edison and others. 
ELECTIIICAI. ·ENGISEEU IN S'l'J'rVI'E, 

Dept.A. 240·242\\T. 23dSt. NeW" York .. 

EARN M 0 R E 
Study in spare time. 
W e  t e a c h  .YOU 
what you need to 
know to earn more 
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Stenography, J olu'nalism, 

\tYrite for free catalogue 6. with full particulars. 
I:T Spec ial DiscQunts NOlO • ...n 

T HE CONSOLIOATEO SCHOOLS, 156 Fifth Ave., N. Y. 

LEARN PROOFREADING. !�s:o� ���; 
education, why not utilize it at a genteel and UIlCrC)Wfled 
professIon paying $15 to $35 weekly? SituatioTI:'I always 
obtainable. '''l"e are the orig:inal instruCT,ors by mail. 

HllME CORRESPONDENCE SCHOOL, Philadelphia. 

DO YOU FIT 
in your present business 0 r professiona.l situa.tion? Are you receiving the salary you !,re competent to earn? Are you a square peg In a ronnd hole? High-grade men are pro
vided byu8 with High-grade positions. 

Write us. 
Tha.t Hole 

in YOllr business '1 Is there a. peg in it now 
that doesn't fit'? Do you, as an employer, 
need a better trained man for that situa
t,ion? Or have you an opportunit.y that isn't 
manned at all? \VefillHigh-gradepositions 
with High-grade men. Write us for refer
ences, plan and booklet. 

TilE IIAPGOOD DUREAU, 

ELECTRIC SEWING MACHINE MO-
tur. -'rhe instruct inns and num�rous illustrations of de
tails contained in this article will enable any mechanJe . 
of average ability to build an efficient mOtor that will 
operate a sewing machine. 'l'he cost of materials for 
this machine should not exceed 'five dollars. See SC1E\;-
����� b�"in
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]"a!'!test, sitllplest, handie.�t, Illl,o;t pr:1t:tkal alii! durable, low_ 
pril:ed cnleulatilll{ mac·hille. Adds, SuLtrat:t.�, :\[ultiplies, Divides. 
Cannot make mistakes.' Computes nine l'oLuUlllS simultane
ously. Sa\'es time.laL{)r, brain. Lasts a lifetime. llookldfree. 

C. E. LOCKE MFG. (�O., 
25 "rnlnut St.. J,,:en�ett, low ... 

Self Taught. Arithmetic Do not despair because 
through neglect you hal1-e 
forgotten wJ;lat you once 

learned about arithmetic. Prof. Spangenberg's New 
Method requires no teacher. Hh pages. Price 50c. 
Best book ever published. 

CEO. A. ZELLER, PUBLISHER 
Room 600 HI S. Fourth St., St. Louis, U. S. A 

I PRINT MY OWN CARDS 
Circulars. newspaper. Press, $5. 

Large,' size, $1",.110. Money saver. Big' p r n fi t s p r i n t l!1g for others. 
Type setting easy, rules sent. \\Trite 
fo: eatalog, presses, type, paper, etc., to factory, The Press Co., Meriden, Conn. 

ROTARY PUMPi:5 AND ENGINES. 

Scientific American 

Notes I 
and Querle�._ 

HINTS '1'0 CORRBSPONDlCNTS. 
Names and Address mu�t aeeOlll}H-lUj" all Idtcrs or 

no attention will, bl' !laid therl't(l. 'l'his is for 
our information and not fnl· pllhlieatioH. 

lieferences to fot·mPl· al'ti<"it's or all�wers should give 
date of paper and pagi' 01' llUlllIJPl" nf lluestioll. 

Inquiries not ull8wereu in rt'asonaltll' timp should be 
repeated; cOl'reSpondpllts will Iwar ill mind that 
some answers l'equirt· not a littli' l't-'sf>al'ch. and, 
though ,,'e endeavor tn l"t'lll.r tn all either by 
lettPL' or in this Ut'p'Htnlf:'lIt, each must talip 
his tm'H. 

Bayers wislling to pnrchase un.\' ul'tide not adver
tised in our columns will bt-:' furnished witb 
uddl.·esse� of hOllses mallufaeturillg or carrying 
the same. 

Special Written Information 011 rna ttl:'l'S of personal 
rather than general iutcrt'st cannot be expected 
without renlUnf'l'atioll. 

Scientific American Supplements referred to may b:-l 
had at t.he Ofi,ce. Pricp 10 cents f'ach. 

Books referred to promptl,r �mpplit>ll on receipt (,f 
prict'. 

Minera.ls St'l1t fOl' l'xami11H tioll should be distillctl�' 
marked 01' labeleu 

(8688) R. G. R. writes: In the 
HCU:�'l'IFIC AMEH1CAX • .July;), lUO:!, I read an 
article by �Ir. ('ollin" regarding a simple re· 
(�eiver for wireieHs telegraphy. I have ron
structed the re('eiver, adhering elosely to i n

strllctions, hut al11 unahle to mal{e it work. 
The sending and l't--'eeiving Hta tions are about 
three-quaJ'ters of a mile apart. each has an 
insulated air wire about ;;0 feet long bared 
for about :l feet at til<' upper em!. The earth 
\vire is atta�hed to a watel·-pipe. A iliorse 
telegraph key iK uRed for sending; two 
Lt'eianche celis at the receiving t'tation and 
two at sending station. \Yire I-I:! inch in 

I diameter is tlsed for coherel·. i\o coherer used 
at sending station. Ail' wire connected with 
key, key connected to battery, and wire from 
battery to ground. A, 1n YOUI' description of 
yonI' wireless telegrallh apparatus you do not 
mention an induction coil in the transmitting 
circuit to produce the eleetrical waves. The 
complete apparatus for both transmitting and 
receiving' stations is described hy )11'. Collins 
in an article in the SUl'PLICHE.:'ti"'l' No. 1363, 
which we can send you for ten cents. To 
makp a suitable induction eoil you will need 
also Srrl'LlJ)[B.:'ti"'l' No. 160, priee also ten cents. 

(8689) I. D. asks for a formula for 
bluing iI'on and steel without heating. A. 1. 
It�rom OUl' Cyelopedia of Receipts, Notes and 
Itueries: SCOUI' the steel with a small quantity 
of a strong aqueous �olution of soda. rinse in 
water, warm and brush over with a solution of 
% of an ounec chloride of iron, dissolved in 
;; Ollnces of water, and let it dl'y; then apply 
in tlTe same manner a solution of 1-5 of an 
ounce pyrogallic acid in 1 ounee of watpr. dry, 
and brush. Does not wear well without lac· 
quering. :!. rrhe blue oxide iH sometimes imi
tated by using a thin alcoholic shplia(' varnish, 
eolol·ed with aniline blue or Pl'uH�ian blue. :3. 
'l'o blue steel without heat, mix finely·powdered 
I','ussian blue with rather thin shellac; gently 
heat thc steel and applJ the yamish. 4. Iron 
and Steel to Rlue Without Heat-Solution of 
potas!'lium ferl'icyanide and water. 1 :200; solu
tion of ferric chloride, 1 :�()(). Mix the two 
�olutions and dip. ii. Antimony trichloride. 
:!.I parts; nitric acid, fuming. :!;-I parts: and 
hydrochloric add, 50 parts. Apply with a rag 
and rub until the proper color is obtained with 
a piece of green oak. 

(8690) A. C. L. asks: Is it possible 
to conyey a cmrent of electricity from a bat· 
tery, stored in a locomotive, to' the rail. 
through the axle and wheel: Does not the 

D
IVIDENDS= 

Risk a postal. Send us your nanle 
for prospectus of the Rayo l\lin
ing and Developin Co, of Cal
ifornia. Every dolrar invested in 
these shares will return you regu
lar, handsome, dividends. IUIL

LIONS of ore values ready to mine; Elec
tric Water-Power Plant in connection. Not 
the ordinary mining proposition. Shares 
now selling at ground-floor price. Rank 
References. 

ROANOKE INVESTMENT CO. 
525 Marquette Buildin. Chiea o. 

Take No Chances 
It is easy to be poisoned with 

impure drinkinJl water. DiS-I ease germs lurk in every drop. 
A void danger by using 

The Berkefeld Filter 
which is made on true scientific princi
ples and insures perfectly pure water. 
Easy to clean and care for. One Rallon 
of pure water in four minutes. 

Berkefeld Filter Co., 4 Cedar St" New York 

NIAGARA 

FALLS 
One of the natural wonders of the world. 

A charnling piaee at any season of the 

year, reaehetl fl'OlIl eyery direetion hy the 

NEW YORK CENTRAL LINES 

A visit to the }'alls is an object lesson in 
geography ; an exhibition of landscapes 

that no painter can equal, and a glimpse 

of the latest developments of the indus· 
trial worl<l. 

WAR OFFICE COMPETITION 
FOR TRACTORS FOR 
MILITARY PURPOSES. 

rrhe competition for Tractors for mtI1tary 
purposes which was announced for the 
Spring of 1003 will he postponed until the 
month of October, 1903. 
Intending competitors should apply on 
the 1st of October, 1902, for forms of entry 
for this competition to the Secretary, 

Mechanical Tr'ansport Committee, 
War Office, Horse Guards, 

\Vhitehall, IJondon, 8. W., Eng. 

The�efo,.ms mu.st be completed and retu.rned to the, Secre
tary, .it[ echanical Tran.sport Committee not later than 
.J anuary I, 1903. 

SMALL SPRINGS OF EVERY DESCRIPTION 
FLAT OR ROUND WIRE. STEEL OR BRASS. 

THE WALLACE BARNES C9 ISMAIHSl8/1ISTOL COHN. 

lUODELS DIEi' Al'iD PUl'iCHES. Special 
Macbinery, ,Vood and Metal Patterns, Stamplngs, etc. 

Hoeft & Moore. 85 and 87 Fifth Ave., Cbica�o. 

.. THIS BEATS NEW JERSEY." 
Charters procured under South Dakota laws for afew 

dollars. 'Vrite for Corporation laws, blanks, by-laws 
and forms to PHILIP LAWRENCE , late Ass't Hecretary 
of State, Huron, Beadle Co.) South Dakota. ----
BERRYMAN Hea.ters 
BENJ. F. KELLEY & SON, 91 Liberty St., New York. 

Manufacturers of the (KEI.LEY PA TENT) Improved 
Berryman water tube Feed 'Vater Heater and Purifier. 
A thoroughly up-to,date, reliable and efficient heater. Made to stand tlie highest pressure and so con�tructed as to be utterly indestructible ly the heaviest lloiler 
pressure it is possible to carry. Write for catalog-ue. 

ELECTRIC KNOWLEDGE ��n�l� ��f:�� 
of these books: "How to \Vire Houses for EleCtric 
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incandescent lighting, 25 cents. 
GEN1EL & M I LLER, 1503 Columbia Ave., Philadelphia 

� UNION MOO['L WORKS M O D � L 10 CATACOCUCS F'R« • 

do Co£ARS @ 193 CLARK CHIC GO. 

MA T C H �rrc,
t
:l'I�YS��bC �!i���l St�hfca,:g,'&.'�.Ml: 

I CE !�CB'!�ft�;;.; \ii'!��r..�::,iDlj.'hg�It'{iI:" MFG, CO . . b'W (]l!nton Street, Milwaukee Wis. 

Send for It To·DdY 
FREE ���a¥'.Fcb'hi��I �';,���Ctural. tlcientiflc 

You'll find it al ways c onvenient to Prospectusfor�, for "Ard11tectB�and 
have as a useful ar.d imt.ruct,ive book Builders' .Magazine," monthly$2 a year. 

MATCH 

Montgomery & Co.'s Tool Catalogue 
i WM. T. COMSTOCK, Pub., 23 Warren St., New Yor�. 

The new edition has704.page�an�iS MODELS & EXPERIMENTAL WORK. C.op.louely lllustrate<;l. Poc_ket size ti�x . Inventions developed Special Machinery. 4� Ins. Sent by mall for 2nc, .. 
llONTGOMEIlY k (10.. E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 

105 Fulton St., New York Ctty. 

F ACTORY.-DEHC RIPTION 
of an English factory. SCIEN TIFIC A:xrERICAN Sup
PLE)lENT I 113. Price 10 cent.. �'or sale hy Munn & 
Co. and all newsdealers. 

TYPE WHEELS. MO DELS J.. EXPERIMENTAL WORK.8MAL.LMAtHIKERY NDVELTlE.& .. ETC. NE,W laRK STENCIL WDRt<1 ICD NASSAU 8: N,". 

The Franklin Model Shop, 

(j 
Experimental work for inventors; any

thing in metal from a sing1e piece to a 
complete working model. ApparatuB for 
colleges, Exhibition models. Introduc
tion samples of patented articles. Sre
cial tools for making metal noveltIes. 
Invpntions perfected.- Dr�lwings and de
signs worked out, from inventors' ideas. 
Send for circular 9. 

'rbeir Orig-in and Development.-An im�ortant series of oil bearing in tel'fel'e with a perfect connee-
�rig
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w�tho�:lr- 8�� tion! A. \Ve presume it is possible to convey 

"'" FRANKLIN 
Model Shop PARSEJ,L &; WEED, 

129-1;n West 31st Street, New York. 

iugs showing the construction of various forms of I a current of electricity from the loeornotive to 
�����E;fE�'1i:'iU:1�il, 'i". ilW:t�a,u,ot�' p\\,�i"l�'i,�n�� the rail through the �xles· and wheels, though MOD EL �I��It���a���� t�e�t�ha� �n�� 
�aeh. For sale by Munn & Co. and all newsdealers., we never tried the experiment. 'Ve think neer. Drawinlis and'Designs for Special Work. 

The Risk of Personal 
Injury in Working 
Around Machinery 
Accidents usually mean loss of 

income. You can secure for your. 
self a weekly income while disa
bled by taking out 

An Accident Policy 
in The Travelers Insurance Com-
f:r��st O!nra:t
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Company in the world. These 
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hands, feet or eyes. If death en-
8ues, a stated sum is paid. 

The Life Policies 
of the Travelers Insurance Com 
rany appeal particularly to busi
ne� s and professional men, be
cause they furnish strabrht life in-
SU{;:�
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o
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cost is h:nown and guaranteed 
from the start_ There i� no gue&s
work. In mutual c()Jopanies the 
net cost .depends upon dividends 
entirely ohhonal in amount with 
the company: and therefore you 
cannot know In advance what the 
cost will be. The ditf'erence be· 
tween the lower cost in The Trav
elers and the higher cost (,f mu-
f:f� ����

v
�����t���!t�g�:f.

anies 
Agents i'n e'l1f.ry to'wn. or wriu, jor 

literature. 
The Travelers 

Insurance Company 
Hartford. Conn. 

(Founded 18(3) 

so, because the current from the overhead trol
leys goes through the motor and the axles to 
the rail and returns to the power house in 
that way only. 

(8691) M. G. M. asks: 1. With a 
eunent of 20 yolts and where bare copper wire 
is used. is there any waste of same current 
where nothing but dry pine is used for insula· 

CHAS. W. GRAHAM. 106 E. 28th Street , New York. 

M ET'AL \VORKING PLANT FOR SALE. 
Paying well. Can be greatly expanded ano 

f�l.l ��3�; c���:S� i�<::es�tf{�Itig��V�r:::ct�' 1����)J���6;
i
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ing. Price $22,000. Address, Box 156, Niagara Falls, N. Y. Mention SCIENTIFIC A�IERICAN. 

1902 EDITION 

Jf!LCbt WOrld'S 'figbting S� 
By FRED T. JANE, Author of the Naval War GaIne (Kreigspiel). 

tion'! A, There is always some leakage of 
CUl'1'ent when bare wire is in contact with 
wood, and even over insula tors, especially in 
wet weather. But in the ease above there 
would not he much leakage so long as the 
wood is dry. 2, How many feet of :'<0. 36 
tinned iro

.

n wire like the inclosed has a re' l 
sistance of 10 ohms '! A. Iron has very nearly 
six times· the resistance of copper. No, 36 394 PAGES. OVER 

CLOTH. 

3.000 ILLUSTRATIONS. 

PRICE. $5.00. POST FREE. 
copper wire has 2.408 feet per ohm. Ten 
ohms <>f No. 86 iron wire would be 4.()2 feet OBLONG QUARTO. 

.long. 

(8692 ) G. B. D. asks: Can you tell 
me how to construct a lamp or light thai 
will hmn under water (outside of an eledr;" 

CONTAINS :-A photograph of every warship in the world; also a :silhouette and a gun and armor dia
gram of each vessel. 

CONTAINS :-The length, beam, draught, horse power, speed. coal supply, number and size of guns, 
thickness and disposition of armor of every warsbip in the world. 

device). Any hints how to proceed will be CONTAINS :-�a��: ��r\�� size, weight, velOCity. energy, penetratilJn, etc.. of every gun of every navy 
appreciated. A. Any lamp will burn under 
water if protected from the water and sup- CONTAINS ;-A series ot' chapters by noted Admuals. Naval Constructors and other experts of various 

navies, on vit,nl Questions of the day in naval construction, tactics, and strategy. 
plied with air. 'Ve do not know any other 

()ONTAINS I-A comparative table (by the author) of tbe strengtb of the navies of tbe world-tbe lUost 
scientific attempt yet made to c]assify the world's warships and navies as to actual tlllht
tng strength. 
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tbose who follow the course of naval development, and as a book of reference should 
find " place In every library. 

way to produce a light under water. An elec· 
tric light does not need ail'. a fact which 
renders it easier to have light under water by 
electricity, but this Is out of the question with 
you. The metal potassium will burn under 
water. No mean. has been devisI'd for uttl. , 
Izing th" .faf't fO!' illumination. Its eost is MUNN � CO PubllS· hers. too great tor sueh a use. � •• 361 Broa.dway, New York. 

© 1902 SCIENTIFIC AMERICAN, INC. 
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