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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our �"'ree Illustrated Book. 
"CAN I BECOME AN ELEC� 

TRICAL ENGINEER?" 
"�e tt'ach El�(·trk�1 Englllt-'t-'l"ing, Elt-'ctrll' Lightill;:, Electric Ratlways, :\h�('hank�l �:n;:lrlt-'enu;:, :-it,,:un Eng-i net'rlng, :\[t'l'hanic:li rJr�\\'ill;:, �,t \'I)llr h":ll,· oy tll�ll [m;titlltt' in,lorsed 0\' Thos. A • • �:dison and others. 

ELECTIUCAL'E;"\I(;I:\JlEU IXST1'1'[;TI<:, Dept. A, 240.242 "T. 23(1 St. New York. 

EARN 'IORE �h1:Yt��o;�a!�eY�t� 1"/1 know to earn lIlOl'e 
in your own bUsineflos or another. Engilleel'illg, 
])ratting, Art, -\rchitectul'e. Mining, lltetal-
ll'Jgkke��r��:�t'c. 

�tellography, Journalism, 

,\Vrite for free catalogue 6, with full particulars. 
ZF Special Discounts N01V • ...n 

THE CONSOLlD�.TED SCHOOLS, 156 Fifth Ave., N. Y .  
Including thl! LDitl!,1 Corre spolllit'IH:e �t:huols and others. 

LEARN PROOFREADING. !�s,;
o
� ��f� 

education, why not utilize it at a genteel and uncrowded 
profession paying $15 to 835 weekly? Situations always 
obtai nable. "'''e are the original instructors by mail. 

HOME CORRESPONDENCE SCHOOL, P hiladelphia . 

Begin as 

Motorman 
New electric roads are bping built all the 

time, requiring strong, intelligent, reliable 

Young Men for Motormen. 
You might get such a position if you were 

fitted for it, and once in, there's a chance to rise. 
Our Correspondence Course in Electrical En­
gineering teaches you the whole thing, and if 
you should chance to get a Free Scholarship 
(many uo) your only expense would be for 
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ieaL Drawing, Plumuing, Heating, Ventilating. 
Write for 'lnformat�·on and Handbook. 

American S'chool at Correspondence, Boston. MaBS. 

IIlNT::l '1'0 COUUESPUNDENTS. 

Names and Address IlHl8t aCt'ompuny all lettl'rs or 
110 uttpllti()ll will ue pail! tbpl't,to. This is for 
Olll' iuformation allu lIot for publicatioll. 

References to fOI'IlH'l' artie-It'S or UlISW('l'S should give 
uatp of patH'!' allli pag;!:' or Humhel' of llU{'stioll. 

Inquiries lIot aIl8W('}'t'(} ill l't'usonalJl(' tilll(' should ue 
l'Plwutt'd; (;OlT('spon<lPlltR will lJPUl' ill miIHi that 
sorne HHlH\"('l'S l'P(fnirp not a littl (' \'('R('arph, awl, 
thongh \\'P PIHI('aY()1' to l'ppl.v to all pitlH'\' uy 
lpttpl' or ill this departlll('llt, l'ach mnst take 
his turll. 

Buyers wishillg' to pnl'l'hasp allY artil'l(' Ho t advpr­
tispd ill our ('OhlllllIS will lH' fur'lIishl'(i with 
1l(lclL'l'ss(,;j of hOllRPS rnullnfal'tul'illg" or cal'l'yillg 
th\: SHIll('. 

SpeCial Written Information 011 rnattpl's of Ih'l'sollal 
ratlH'l' thall gPIlPral illtl'l'('St eannot lip pxppctf'(l 
without n'lIllllH'rati'lll. 

Scientific AmerlCan Supplements 1'('fprl'Pll to may be 
hall at th(' Olu('{'. Prie(' 10 C('lltS paeh. 

Books rpfpITpli to promptly �llpplipll Oil l'f>ef'ipt (.f 
prict'. 

Minerals SPilt for l'Xtlrnillatioll shoulll ue distinctly 
markt'll or lalJl'led 

(8629) C. H. asks: Will you kindly 
answer me this question: llas tIlt' ruf'tal 
selenium the Vl'opel'ty of offel'ing l'f'sistanl'e 
to a current of electricity when a light is 
thl'own upon it": A. 8elenium is not a ruf'tal. 
It is an acid-forming element. lts resistance 
to the passage of electricity is very great. 
'Yhen a beam of light falls upon ,a piece of 
selenium, its electl'ical l'esistanee is much re­
duced. but not so that it beeomes a g'ood eon­
duct",. of el�(1rieity. 

(8630) O. M. K. asks: Is there a metal 
or alloy of m�tals that can be had 011 the 
market that will take the l,lace of l,latinulll 
for sparking points in gas engine cylinders: 
A Xothing is known to take the plaee of 

��������:!;;e���eS)�e9leee�eeee�. vlatinum for this purpose. Any metal which �1' OIL--SMEL TER--MINES -t'i could be used by reason of its high fusing 
& Dividend-Paying Mining, Oil and �I'i point is more expensive than platinum. & Smelter Stocks, Listed and �'i :t 
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CO. ;.,::�:: (8631) W. F. G. writes: I have read in 

I 
'" 

past yeal'S some discussions on musk, and 

. B k & B k �' I A 
," among others found that someone made state-

an ers ro ers, '" lsea gents, ,II . Members N. Y. Consolidated Stock Exchange. \fi menrs as to the vropel' value of ea('h tone 

& 66 BROADWAY & 17 NEW ST .. NEW YORK. \Ii or note as they follow in the seale, u, lJ, c, d, � Booklets givlt1onrsnccessful plan for realizing the ]ar�e � r. t. OJ u. It was stated that the half-tones 

� !�l�!���il�v����ent����t�bl�tS/ellWI����etk\�t::�:g;�tc.�il",���� � we'l'e not half, but val'ied fl'om it, he giving 
,,_ free on upplit·utioll. f1; I tlle prOpel' value of each in this l't'spect. 1 
··�E:E:eEE::eeeee€E:eeeeeeeeeeee�· cannot l'ecall now who it was nol' in what 

ARTESIAN· 
W�llB, on and Gas Wells drilled 
by Cnntract to any depth from 50 
to 3000 feet. We also manufac­
tu� and furnis h e�3rytbing re­
Quired to dL'i11 �md complete 
same. Portable Horse Power 
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Write us stating exactly what 
is r€quired and send for illus­
trated catalogue. Address 

PIERCE WI'JLL ENGINI'JERING AND SUPPLY CO. 
136 LIBERTY STREET. NEW YUI:K. U. S. A. 

D
IVIDENDS= 

Risk a postal. Send us your name 
for prospectus of the Rayo Min­
ing and Developing Co. of Cal­
ifornia. Every dollar invested in 
these shares will return you regu­
lar, handsome, dividends. MIL­

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. Bank 
References. 

ROANOKE INVESTMENT CO. 
525 Marquette Building. Chicago. 

papel' I read it. Can you help me out and 
giyc me infol'mation in regard to it ': A. 'rhe 
seale in musk based on standard pitch, as 
determined by the l'aris ('ongress of :\IllSie, 
has an II of 4:·LJ vibrations pel' second. In 
instl'uments with tixt'd keys, sUI,'h as a viano. 
tOl'net, etc., the tones have etillal intf'l'va!;-;, 
so that each is a half-tone from tlw next. shal')l 
01' flat, throughout. This is called the seak 
of "equal tempel'ament." The COl'rect seale hi 
formed from a keynote by multiplying the key­
note by the following numbel's: 1, \J/S, 5/4, 
4/:{, ;{/:.!, ;)/:{, }../8, and:! fol' the oetave. 'l'his 
it, called the "diatonic scale." It ('an be played 
uIJon a stl'ingf'd instl'ument which can bp 
fingel'ed, and thus the stl'ings made of any 
length desired. ::ltone, "Elementary Lessons 
in ::lound," will �xplain this mOl'e fully than 
OUI' spaef' pel'111its. 

(8632) B. C. V. asks: Am interested in 
the manufaetul'e of vhonogl'avh l'eeol'd:-:, "hat 
light can you give on the composition and 1'1'0-
cess of manufactul'e of the. former process wax 
records. also the new molded records'! A. 'l'he 

Hutchinson. Goldsmith & Company, Exolusive 
composition of phonograph records is regarded 
by manufacturers as a trade se('ret. We have Eastern Finaneial Agents, 53 State St., Boston,Mass. 
no formulae for them. 

(8633) O. M. S. asks: I. Why is it 
that a ('ommon electric vibrating bell cannot 
be made to ring if the ground is used to com­
plete the c ircuit: The batteries are about 

300 feet from the bell and they consist of 
dry cells: A. You ask why an electric bell 
will not ring if the ground is used for return. 
'Ye can see no reason why it should not with 
suitable battery power. All telephone ('alls on 
grounded lines are given in this way. and bells 
are often used for signal calls on short tele­

graph lines. The trouble does not lie in the 
ground in your case. :!. Does the ringing of 
an ele<"trie bell depend upon the amperage or 
voltage of the cUl'l'ent'! A. The ringing of an 
electric bell depends upon the strength of the 
magnets in it. These depend upon the ampere 

'::========::::>::::=====�===�=-_ turns of electricity which flow around the iron 
- - cores of the coils, and these depend upon the 

TRADE MARKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
inventio.n is probably patentable. Communica­
tions strIctly confiden hal. Handbook on Patents 
sent free. Oldest aa;rency for securing- patents. 

Patents taken throug-h Munn & Co. receive 
special notice. without charge. in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Largest cir-
����\iO
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MUNN & CO.361 Broadway, New lor' 
lkancb Oftlce. 625 F St, W II8biqtou, D. C. 

voltage of the current and the resistance of 
the circuit. So the ringing of an electric bell 

depends upon the volts, ohms and amperes of 
the circuit. 3. 'Yhy will a current, which has 

gone through 1/2 mile of iron wire 1{, inch in 
diameter, and meaSUl'es at the terminals, 112 
mile from the battery. 1 volt, not ring a com­
mon vibrating bell. which can be rung by a 
cell with a voltage of 1;(, volt. the cell being 
connected to the bell by a few feet of copper 
wire'l A. The resistance of the line wire is 
enoul(h to cut down the current, so that there 
is not magnetism enough to ring the bell. 4. 
I want to make an electromagnet to be oper­
ated by a low current and will have the great­
est magnetic power. 'Vill you tell me what 
kind and size and how much wire to use? A. 
There is no general answer to the question. 

ke iron cores such as you wish and wind 
tIl as coarse wire as you can use in the 

!ace at your disposal and Drodnce strength 
nough for your purpose. No. 16 or 18 wire 

,hould be used. 

Electric Fan Motor with Battery ........... $5.95 
ElectricTalJle Lamp with Battery..... ..... 3.00 
Battery Hallging Lamp ............................ 10,00 
Telephone, with Battery complete ........... 5.95 
Electric Door Bells, all connections......... 1.00 
Electric Carriag-e Lamp............................ 5.00 
Electric Hand Lanterns ............................ 2.00 113.00 ELectrical Medical Batteries .............. 3.95 
$12.00 Belt, with Suspensory ..................... 2 . .50 
Telegraph Outfits. complete..................... 2.25 
Battery Motors from ..... . ................ $1.00 to 12.00 

16.01) Bicycle Electric Lights...................... 2.75 
Electric Railway....................................... 3.50 
Pocket Fla"h Lights.................................. 1,50 
Necktie Lights ................................... 7fic. to 3.00 

Sen d for Free Book. DeRcribes anll illus­
trates many of the most useful electric devices, 
at wondertully small prices. All practical. 
The lowes t price in the world on everything 
electrical. Agents can make handsome com­
missions and many sales. \Vrite for complete 
information. 

OHIO ELECTRIC WORKS, Cle.eland, Ohio. ' 

WireCloth, WireLath, 
Electrica.lly-Welded 
Wire Fa.brics 
and Perforated Metal Ili�j� 

'lanllfactllreol hy 

CLINTON WIRE CLOTH COMPANY, CLINTON, MASS 
:";.r:w YOltK CUlCAGO SAN FRANCISCO 

SAVE 50 PER CENT ON 
BICYCLES-TIRES & SUNDRIES, 

ffIJ�:lff§ Lfo:O��IlJ£vgIRt!/f/.���)j�b-
MOBILE TIRES. IUI/STRATEO CATAiOCI/E fREE 
BROADWAY CYCLE CO, '7 WARREN S" NEW YO�K. 

--------------- ----

Cb� Cy"�writ�r Excbang� 
1).j2 Barclay SI.. NEW YORK 
124 La Salle St.. CH ICAGO 
38 Brom field St.. BOSTON 
817 Wyandotte St., 

KANSAS CITY, M O .  
209 No rth 9 t h  SL 

ST. LOUIS, MO. 
432 Diamond SI.. 

PITTSBURGH, PA. 
5 North Cal.ert St .. 

BALTIMORE, MO. 
536 Califor nia St., 

SAN FRANCISCO. CAL. 
We wilJ save you from 10 

to 50% Oll T�ypewriters of ail makes. Senfl for Catato(Jue. 

by selling our celebrated goods. 
25% to 30% Cummis sion. 

B.�6b;J1YIt�0�
T 33c. 

I-Ill trade-mark red bags. 
Good Cnifees. 12c. and 15c. 
Good 'l'eas, 30c. and 35c. 
TheGreat American Tea Co. 

31&33 Vesey St.,New York. 
P. O. Box 289. 

ON APP R OVAL 
anyone tl'iUHJHt a relit til']HIt;it 

10 DAYS 1<'RJ<�E TRIAL 
purchufooe i� binding. 

500 good 2nd-hand wheels $3\0 $8. 
Do not buy a bicycle until you have written 

for our free ca talog'ues with large p hotographiC 
engra vings and full descriptions. 

MEAD OYOLE 00. Dept. 59W, Chicago, 

til!:' alphabet and printing" pre ss invcntwlls whicll ahritlg-e dis­
f(lr cidlizat:oll."-�IACAL'LAY. 

MAP OF THE 

NEW YORK CENTRAL 

LINES. 

A system of 11,126 miles of railway 
bnhi�;O , P�i�l E��is

te��iJorlin�r:ar{ 
furnishing luxurious and rapid trans­
portation facilities for more than 
one-half of the entire population of 
the United States. 
Details of rates and trains given by 
any New York Central ticket agent. 

A copy of "AmerIca's Summer ResoTts," will be 
G�;r:;e�.I)(���;1�!1� O�\���:�rt l(:;s��N���a�p�:���1N �� YOTk Central & Hudson River Railroad, l�ralld Cl!n­tra} Station, Nl!w York. 

Hegi:-.ters an �ccurate account of work done on print­
ing presses, grain t·allies, weighing, measuring and 
�!�:�t:�i?t�
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cial couuters to order. � Senajor cirCldar. 
C. J. ROOT, Bristol, Conn .. U. S. A. 

HARDW ARf SPfCIALTIfS 
Contract Manufacturers 
Difficult Parts or .}II 
Finished Articles 

- UNION MFG. & SPECIALTY CO. 
006.508 Gene!!ilee Street. 

BUFFAMI, N. Y. 

The HBest" Light 
Is a portable 100 candle power light, cost­
ing only 2 cts. p�r week. Makes an� '!Jurns 
its own gas. BrIghter than electrlCity or 

acetylene, ana. cheaper than kerosene. No 
Dirt.. No Grease. No Odor. Over 100 styles. 
Lighted instan"Lly with a match. Every 
lamp warrantea. Agents Wanted Everywhere. 

THE "BEST" LIGHT CO. 
87 E. 51h Street, CANTON. OHIO, 
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of these books: ,. How to \Vire Houses for Electr�c 
Bells." . . Burglar Alarms," "Telephones." .. Electric 
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grams in each. Books on 

GENTEL & MILLER, 1503 ColumbIa Ave., Philadelphia 

F RE'E 
Ca'talogue of ArChitectural, t:;cientific 
and Technical Books. 
Prospectusforl902,for UArchitec ts 'and 
Builders' .i\1agaztne," monthly $2 a year. 

WM. T. COMSTOCK. Pub., 23 War r e n  St., New York. 

M ATC H Factory Jlacbinery. \V. Fl. WILLIAMS, 
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S_'outh Clmton St., Chicago, U, S. A. 

I������ lTYPE. WHEELS. MODELS &..EXPER1MENTAL WORK.SMAU:MACHlft_ERY 
_.NO.H,IES &. ETC. NEW ':'0 5TENCIL WORKS 100 NASSAU S'!' N.Y. 

I C E :lIACHI"i'E!i', (lorliss Engines, Brewer.' 
allfI Bottlf>J's' IlIacbinel·Y. THE VILTER 
�lFG, CO .• tiB9 Clinton Street, Milwaukee Wis. 

MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 

E. V. BAILLARD, Fox Bldg., F r anklin Square, New York. 

vile FRA!\lKUN 
Model Shop 

The Franklin Model Shop. 
Experimental work for inventors; any-
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colleges. Exhihition models. IntrOduc­
tion samples of patented article8. Spe­
cial tools fOl' rna king metal nave lties. 
Inventions perfected. Dr9wings and de­
signs worked out, from inventors' ideas. 
Send for circular 9. 

PARSELL & WEED, 
129-131 West31st Street, New York. 

NOVV' READY 

Cotnpressed Air 
ITS 

LARGE 8VO. 

PRODUCTION, USES AND APPLICATIONS. 
By GARDNER D. HISCOX, M. E. 

AUTHOR OF "MECHANICAl. MOVEMENTS." 

820 PAGES. 547 ILLUSTRATIONS. 
PRICE, bound in Cloth, $5.00. Half Morocco, $6.50. 

A complete treatise on the subject of Compressed Air, comprising its physical and operative 
properties from a vacuum to its liquid form. Its thermodynamics, compression, transmission, expan­
sion

b 
and its uses for power purposes in mining and ellgineering work; pneumatic motors, shop tools, 

air lasts for cleaning and painting. The Sand B1rr!'it, air lifts, pumping of water, acids and oils; 
aeration and purification of water supply; railway propulsion, pneumatic tuhe transmission, refrlgera­
tion. The Air Brake, and numerous appliances ln which compressed air is a most convenient and 
economical vehicle fc.r work-with air tahles of conrpression, expansion and physical properties. 

A most comprehensive work on the subject of Compressed Air 
� A special illustrated circular of this book � 
� will be sent to any address on application. �& 

MUNN &. CO",,) 
Publishers of the Scientific American, 361 proadway. New York. 
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