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Grasp Ihis 
Opporlunil, 

to Rise 
For ten years we have 
been training amblt10llB 
men and women to be 
specialists-to fill posi­
tions and to earn sala-
ries beyond th e reach of 
ordinary workers that 
lack this special train­
Ing. We can do this for 

If you will write for 
UIIlI()rln�'tl'On, mention­

subject that in-

Technical Writer Wanted. 
nan with clear, concise style, experi­

enced in treating practical scientific 
subjects. State age, experience and 
salary expected. 

Address Box 210, 
Scranton, Pa. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free llillBtrated Book. 
.. CAN I BECOME A N  ELEC­

TRICAL ENGINEER?" 
We tt'!l.ch Electriq&J� Engineering, ElecklC Lightin�, 

Electric RaIlways, Mechanical Engineenng, Steam Engi­
neering, Mechanical Drawing, at your hom!! by mail. 
Instltutt! in(iorsed by Thos. A. Edison and others. 
),:LECTIUCAL ENGINEER INSTITU'l'E, 

Depl. A. 240·242 W. 28d St. New York. 
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EARN MORE WHILE LEARNING 
(',ourses in Electrical, Mechanical, Steam and 
Civil Ena-ineerinll', Draf'tini' Art. Architec-
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�tenog. 

Write for free catillague 6, with full particulars. 
THE CONSOLIDATED SCHOOLS. 156 F ifth Ave .• N. Y. 

ELECTRIC AUTOMOBILE. - DIREC-
tions. with many ilJuRtrations, for makiIur a complete 
macbinefrom two bicycJes are given in S"UPPLEMENT 
No. 119a. Tbe motor and battery are also t·reated of 
in detail. Price 10 cents. For sale by Munn & Co. and all newsdealers. 

Capacity 
999.999.999 
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OVICKLY PAYS FOR ITSELF Adds nTne columns �imultaneously. Endo rsed by book keepers and employees wherever used. Price .5 00 pre. paid. Send fo r free illustrated bOoklet. AGENTS "'ANTED. V. E. LOCKE MFG. tJO •• 26 Walllut 8t.,liensett,low .. 

We want to send you 
a circular of the 

Rich Handy 

_11111 ..... r--lt is 0 !��!�!erOf��!!! 
Dranghtsman, and an aid 
to the learner. 

Circulars free, 
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JUST $1 bnys best bell outfit built. Easy 

��fe��e����elt
n up-to-date con-

Bells, 32c.; dry batterIes. 15c.; r)U sb buttons� 7c.; Insu­
lated wire, 3Oc. lb.; lamps, 35c. Write for price Hst 

LIBERTY ELECTRICAL SUPPLY CO. 136 Liberty St., New York 

50 YEARS' 
EXPERIENCE 

Anyone sending 8 sketcb and descrintiQn may 
quicklf ascertain our opinion free w betber an 
inventIOn is probably patentable. Communica­
tioDsstrictlvconfidential. HandbOOk on Patents 
sent free. Oldest a�ency for securing�atents. 
��in�tic�,

k
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o. receive 

Scitntific Jlmtrican. 
A handsomely illustrllt,ed weekly. J ... arl!est cir­
culation of any scienti.fic journal. Terms. $3 8 
:rear: four months, $1. Sold by all newsdealers. 

MUNN & CO,36t Broadway. New York 
Bnmohomce.6ZFSt. W�D.c. 

Scientific 
"!{uru-Krisp," for a food preparation, Koru-

I(rlsp Co .............. . . . . . . . . . . . . . . . . .. 9,104 
"Mellin's Lado-Glycose," fur milk foou, Mel­

lin's Food Company of North America 9,106, 9,10. 
"Palacelite Oil," for oils, Great Western Oil 

Co. . .................................... 9,103 
"West Baden Sprudel Mineral Water," for 

mineral water, West Baden Sp-rings Water 
Co . ..................................... 9,109 

PRINTS. 

"Alexander," for a medicine, W. W. Alexander 
& Co . ............... ..................... 498 

"Dorothy QUincy," for a medicine, Dr. Miles 
Medical Co. .... . . . . . . . . . . . . . . . . . . . . . . . . .. 497 

"Katrina l{nickerbocker," for a medicine, Dr. 
Miles Medical Co .......................... 496 

"The Ransom & Randolph. Co., for artificial 
teeth. Ransom and Randolph Co ........... 495 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any. patent 
in print issued since 1863, will lJe furnish,�d from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address MUlln & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in· 
ventors for any of the inventions named in the fore· 
going list. For terms and further particulars 
address Munn & Co •• 361 Broadway. New York. 

Notes 
andl)uerzes. 

ffiNTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This is for 
our information and not for publication. 

References tv former articles or answers should give 
date of paper aud page or number of question. 

Inquiries not answered in reasonalJle time sho uld be 
repeated; correspondents will bear in mind that. 
some answers require not a little research, anu, 
though we endf"avor to reply to all either by 
letter or in 't1lis department, each must tak� 
his turn. 

Bu.fers wishing to purchase any article not adver­
tised in our columns will be furnished with 

addresses of houses manufacturing or carrying 
the same. . Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
bad at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(8599) P. A .. B. asks: 1. I have built an 

electric furnace as described in SUPPLEMENT 
No. 1182, and use 52 volts, but cannot get the 
triple al'c to light. None of the carbons will 
right when brought into contact, unless all the 
carbons on the same side are connected, and 
then only one pail' of them will light. Can you 
explain this? A. I<'orty·five to 50 volts are re· 
quired to produce an arc between carbons. 
When yo.u place three carbons in series in the 
electrical furnace, the 52 volts at your disposal 
cannot push the CUl'rent across the three ail' 
gaps in the carbons. Put the three arcs in 
multiple with some external resistance. 2. Can 
you recommend an elementary book on the elec· 
tric furnace and any SUPPLEMENTS· besides the 
above? A. We can send you thirteen papers at 
10 cents each upon the electrical furnace in 
addition to the one you have. We do not know 
any book upon this special subject. 

(8600) G. M. D. asks: What should be· 

the dimensions, size and amount of wire for a 
12·inch coil, 15·inch coil and IS·inch coil? Is 
there any definite relation existing whereby 
the above information may be determined from 
a Imown coil? A. The dimensions of induc· 
tion coils are the result of experience rather 
than of calculation. Th� properties of the 
magnetic circuit and the effects of induction are 
well known, and can be applied to an induction 
for giving sparks; but almost every builder 
works from designs which have been wrought 
out by experiment and are known to give good 
results. The sizes and windings of certain 
large coils are given in Hare's "Large Induction 
Coils," price $2.50 by mail. 

(8601) A. B. writes: I am desirous of 

studying the science of electricity from the 
yery beginning. Please suggest what would 
be best, and the price. A. We should advise 
that you buy Jackson's "Elementary Electri· 
city," price $1.40 by mail, and Swoope's "Prac· 
tical Electricity," price $2 by mail, with which 
to make a beginning of the study of electricity. 
After these are mastered there are many special 
works on separate subjects for study. 

(8602) D. C. asks: Can you inform 

me what the solution is in which incandescent 

gas mantles are washed 01' dipped to render 

them incandescent'l A. Oxides of the rare 
earths are used for coating the mantles of in· 
candescent gas burners. 

(8603) J. 0, H. asks: In the buildin;; of 

motors 01' dynamos, is it a rule to use coarser 
wire on fields than armature, and why? 
A. The size of wire in field and armature is a 
matter of calculation, and may give either a 
coarser 01' finer wire on armature than on 
field. 

(8604) P. S. S. asks: What solution 

is used in plating, for instance silver, or nickel, 

when batteries are used for circuit? A. For 

nickel the double sulphate of nickel and am· 

monium is commonly employed, and for silver 

the cyanide of silver is almost universally 

used. Full instructions are to be found In 

Langbein's "Electro· Deposition of Metals," 
price ,4 by mall. 
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Queen Transits and levels 
High Grade Instruments with the Latest Improvements. 
160 page En- 210 page Math­
gin e e ri n g  I THE QUEEN I ematicalCata-
Cata.log�eon l o g u!' on ap-
apphcatlOn. .. • plicatlOu. 
ENGINEERS' AND DRAFTSMEN'S SUPPLIES. 

QUEEN & 1'0 Optical and Scientill., U ., Instrnment Works. 
59 Fifth Avrl., New York. 1010 Chestnut St.. Phila. 
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t A djustable. with 1IT0und and <Taduated vials, 00- t 
".. curJJJe and very sensitive. Outer tube may be '9' 
: turned .0 as to protect glass when not in use. See � 
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HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur·. Use.-The utilization of 110 volt 
Blectric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de­
tailed working drawin�8 on a large scaJe , and tbe fur­
na�e can be made by any amateur wbo is versed in tbe 
use of t.ools. Tbis article is contained in SCIENTIFlC 
��E:"\�A:r t�J;tJ�M6't�AAr�rla���y, :�e
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or by any bookseller Or newsdealeT 
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Gas, and GasOline di­
rect from the tank. 
1 to 40 H P., actual. 

The Springfield 
Gas Engine Co. 21 W. Washington St 

Springfield, O. 

give dry steam. 

HOPPES OIL ELIMINATORS 
remove aU oil and grease 
from exbaust steam. 

Write fO!' new catalog'Ul' oj these and our 

feed-Water Heater and purifier 
HOPPES MFG. CO •• 

25 Larch Street, Springfield, Ohio. 
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Price 10 cents each. For sale by Munn & Co, and all 
newsdealers. 

is not always possible. but you can in· 
sure against loss of income while dis­
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the company may see fit. The 
Travelers cbarges for insurance 
on�. Therefore the net cost of a 
f�edC��� 1c���a

6:���:����as:d 
the ditJ'erence in cost is in your 
pocket fir.t to last. 

Agents in eve'l'1lWwn, or write :tor interest.,,,,, literatw-e. 

The Travelers 
Insurance Company 

Hartford. Conn. (Founded 1863) 
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Thos. A. Edisou, Jr., has invented a fountain pen that is as superior to the ordl!lary pen as the electric light i8 superior t03�g.. 
die. Made on correct scier..tific principle. with special machinery we are enabled to sell these pens at 50 eta. each, and will present 
each purchaser a box. of l\lr. Edison's famous WIZARD INK TABLETS, which by dissolving In water make ONE PINT of the best 
writing 8uid ever produced. Non·conosive and chemicals cannot eradicate it. This remarkably low price is ma.de to induce every­
body to try our ink, knowing where once used no other can take Its place. A.gents wa'1ted everywbere. Addres8 

The THOS. A. EDISON. J ... CHEMICAL CO .. Dept. L, In Stone St •• New York. 
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PR.OPOSALS. 

'rbe Imperial Ottoman Government wishes to buy 
20.000 TONS STEEL RAILS. 

2.400 FISH PLATES. 

480 SPIKES. 

160 BOLTS AND NVTS. 
Send for full particulars to 

CHEKIB BEY, 
Imperial Turkisb Legation, 

121B New Hampshire Ave., N. W., WASHINGTON. D. C. 
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ville. N. Y .• until 1 o'clock P. Mo, May 9.1002, and tben 
owned, for fun1isbing miscellaneous artIcles for the 
lighthouse establishment for the fiscal year to end June 
30,1003. Informatjon and S�ClflcatiOns may be had upon 
�1h�'J"'i!�giho�:: bi.'!1i-fct. 

OSSELL. U. S. A •• Engineer 

MAT·OH Factory Machinery. W. E. WILLlA.MS. 
Mfr .• 217 South Clinton St .• Chicago, U. S • .A:. 
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PATENT 
PROTECTED. 

BYTHE 

P�"ENTTiTLE AND . C GUARANTE.E. O· 
NEW YORK. 

Against Infringers. 
Dealers in and Mannfac­

turers of 
PATENTED ARTICLES. 

Owners and Us(>rs of 
COPYRIGHTS AND TRADE· 

MARKS 
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CAPITAL $liOO.OOtl.OO. 
Tel. 4232 Cortlandt. 150 Broadway. New York. 
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cash price. My offi.C'e is hefldquarters 
for quick sales to cash buyers. 
FRANK P. CLEVELAND. 

h The Real Estate Expert." 
1501 A.dams Express Bldg., ClUCAGO, ILL. 

Manufactured by Contract. Punching Ilies. Special Ma­
cbinery. E.Konlgslow &Bro .. 1B1Seneca St. Cleveland,O. 

Best Drying Machines and Coffee Hullers. 
Established 1B7�. S. E. WURRELL, Hannibal, Mo.' 

VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches & Elevators 

PROVIDENCE. R. I. 

H Q R N S FOR TALKING MACHINES \:I Orane BTOB., 1l{fTB. Westfield, Mass. 

MODEL MACHINE & Experimental 
WORK. PATTERN SHOP. 

GEO. KIRKEGAARD, Mecbanical and Electri­
cal Engineer, formerly with Thos A .. Edison, 5U Pearl 
Street, corner of Centre, New York City. 

MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 

£. V. BAILLARD. Fox Bldg •• Franklin Square. New York. 
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Of rapirlly transmlttlIlj!' Intelligence by the alternat-

I 
La Salle, Ill. 

ine currLnt. A ful1 description Of the interesting ap- . 
paratus Of Crehore and Squier. 13 illustrations. SCIEN­
TIFIC AMERICAN SUPPJ.EMENTS 1114 ILnd lllli. 
I'l"C2 10 cents eacb. For sale by Munn & Co. and all 
newsdealers. Send for new catalogue. 
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GUARANTEED TO BE AS' REPRESENTED. Write for free descript.lve 

circu1ars and testimonials from parties in your section who are using one. 
WM. O. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 
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