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Grasp this
Opportunity
to Rise

For ten years we have
been training ambitious
men and women to be
specialists—to fill posi-
tions and to earn sala-
ries beyond the reach of
ordinary workers that
lack this special train-
ing, We can do this for
wou if you will write for
nformatton, mention-
ing the subject that in-
torasts you.

T. €, %, Texthooks
make It casy for busy g
people to

LEARN BY MAIL.
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’J, graph, Ul¥ily, und Mining Lngin- 3=
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# thewy Mechanivsel Drowing;'£
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Teaching: English Bru:u.llt'a: B
Germant Hpunialy Frerch.
International
Correspondence Schools,

Box 942 Scranton, Pa.

Technical Writer Wanted.

Man 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 Ilustrated Book.
«CAN I BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electric Lighting,
Electric Railwags, Mechanical Engineering, Steam Engi-
neering, Mechamcal Prawing, at yvour home by mail.
Institute_indorsed by Thos. A. Edison and others.
ELECTRICAL ILNGIN]L]LR INSTITUTE,

pt A, 240-242 w. 28d St. New York.

YOUR PAY

time. We’ll help you learn what you need and give you
tlll]e best books Iree to study from, while giving you a
chance to

EARN MORE WHILE LEARNING

Dourses_in Electrical, Mechanical, Steam and
ivil Engineering, Drafting, Art, Architec-
ture, Mining, Metallurgy, Business. Ntenoge~
raphy, Journalism, Bookkeeping, etc.
Write for free catalogue 6, with full particulars.

THE CONSOLIDATED SCHOOLS. 156 Fifth Ave., N. Y.
ELECTRIC AUTOMOBILE. — DIREC-

tions, with many illustratians, for muk 8 complete

i
oy

can be mcreased more
quick)y by us than by any

ne from two bicycles are given in SCPPTEMENT
Tbe motor and battery are also treated of
10 cent8, For sale by Munn & Go. and

0.1195
m detm ‘Price
al newadealers.

Capacitv
999,999,999

THE LOCKE ADDER

Performs all computations that any higherpriced machine
will do. Most simple, practical, durable and convenient
device for Adding, Subtractmg, Multiplyiug and Divid-
ng. 8aves mental strain and

Q‘UICKLY PAYS FOR ITSELF
» Adds nli: columns simultaneously. Endorsed by book
keepers and employees wherever used. Eric: §%.00 pre-
id. Send for free illustrated booklet. AHENTS W ANTED.
E. LOCKE MFG. CO,., 25Walnut St..Kensett, lowa.

‘We want to send you
acircular of the

Rich Handy
Drawing Outfit

It is a time saver for the
Draughtsman, and an aid
to the learner.

Circulars free.

J.& G. RICH 125 N. Gth
t;t,., 'h lladelphm ’a.,U.S. A

bnys best bell outfit built. Easy
to put up and an up-to-date con-
venience. We sell
Bells, 32c.; dry batteries, 15c.; push buttons. 7c.; Insu-
lated wire, 30c. 1b.; lamps, 35c. Write for price list
LIBERTY ELECTRICAL SUPPLY CO.
36 Liberty St., New York

50 YEARS’
EXPERIENCE

TrRape Marxs
DEsIGNS
COPYRIGHTS &c.
Anyone sending a sk tch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tionsscnctlyconﬂdential Handbook on Patents
sent free. Oldest aﬁency for secunug atents.
Patents .taken t roug 0. receive
gpecialnotice, without c! n.ree. in the

Scientific American.

A handsomely itlustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a
year; four months, $1. Sold by all newsdealers.

MUNN & Co. 251 eroncwar. New York

Branch Office, (25 F 8t. Weabington, D, G

one else if you will study :
in spme of your spare .

-+ above?

- works from designs which have been wrought

“Korn-Krisp,”” for a food preparatlon, Korn-
Krisp

“Mellin’s Lacto-Glycose,”” for milk food, Mel-
lin’s Food Company of North America

®
=]

9,1
‘‘Palacelite Oil,”” for oils, Great Western Oil

Co.
“West Baden Sprudel Mineral Water,”’ for
émlneral water, West Baden Springs Water

PRINTS.

‘‘Alexander,’”’ for a medicine, W. W. Alexunder 4

& Co.
“Dorothy Quincy,”” for a medicine,
Medical CO. ...iviirriiiiaianann
““Katrina IKnickerbocker,’”” for a med
Miles Medical CO.......covvveiinnoennnnnas
‘‘The Ransom & Randolph  Co., for artificial
teeth, Ransom and Randolph Co

6
|

A printed copy of the specification and drawing
of any patent in the foregoing list, or any. patent
in print issued since 1863, will Le furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
%{ive]:x. Address Mumn & Co., 361 Broadway, New

ork.

Canadian patents may now e obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further partlculara
address Munn & Co., 361 Broadway, New X.

OF EYERY DESCRIPTION AND FOR ALL USES.

Queen Transits and Levels
ginecering ematical Cata-
ENGINEERS’ AND DRAFTSMEN’'S SUPPLIES.
59 Fifth Ave., New York. 1010 Ghestnut St.. Phlla
$ Levels.

High Grade Instruments with the Latest improvements.
160 page En- 240 page Math-
& atulogueon THE QUEEN logue on ap-
on. plicatinn.
QUEEN & 00 Optical and Scientifie
¢y Instrument Works,
0960966696069609666960696960
$ Bench
g Adjustable, with ground and graduated vials, ac-
curate and very sensitive. Outer tube may be

X227 XX XS

© turned 80 as to protect glass when not in jse. See 0

© our free 112 1) THE S.
S SPXR A o I s, e L & 8 |

HINTS TO CORRESPONDENTS.

Names and Address must accombany all letters or

! ?006090906099609960006999999
!HOW TO MAKE AN ELECTRICAL

! Furnace for Amateur's [Jse.—The utilimtion of 110 voit
electric circuits for small furnace work. . Monrone
Hopkins. This valuable article is accompamed iy de

tailed working drawings on a large scale, and the fur-
nace can be made by any amateur who is versed in the
use of tools. This article is coutaiued in SCIENTIFIC
AMERICAN SIPPLEMEN’I‘ No. 1182. Price 10 cents.

For sale by MUNN & Ce., Broadws.y New York City,
or by any bookseller or newsdealer

GAS and GASOLINE

no attention will be paid thereto. This is for !

our information and not for publication. !
References to former articles or answers should give

date of paper and page or number of question.
Inquiries not answered in reasonable time should be

some answers require not a little research, and,
though we endeavor to reply to all either by -
letter or in tjis department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or earrying
the same. i

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
bhad 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 builtan
electric furnace as described in SUPPLEMENT
No. 1182, and use 52 volts, but cannot get the
triple ai‘c to light. None of the carbons will
' light when brought into contact, unless all the
carbons on the same side are connected, and

repeated; correspondents will bear in mind that .

ENGINES.

Usi Natural Gas,
8. Producer
Gas, and Gasoline di-
rect from the tank.
0 40 H. P., actual.
The Sprlngﬁeld
8 Engine Co.
LA W. Wasmngton St )
Springfield, 0.

HOPPES 8EPARATOR8|

\J\ HOPP give dry steam.

| ES OIL ELIMINATORS |

remove all oil and grease
from exhaust steam.

Wirite for new catalogue of these and our
Feed-Water Heater and Purifier

HOPPES MFG. CO.,
25 Larch Street, Springfield, Ohio.

+HARRINGTON & KING PERFORATING CO.
225 N.UNION ST.CHICAGO./LL. USA.

GASOLIN E AUTOMOBILES —VALU
able illustrated articles on the above subject contalnmg
many aetails of the motors and vehicl are oouta nee
in SUPPLEMENT Nes. 1099, 1270 295 1311,
Price 10 cents each. For sale by Munn & Co. and a!l
newsdealers

Prevention of Accidents

is not always possible, but you can in-
sure against loss of income while dis-
abled by out

An Accident Policy

in The Travelers, of Hartford, the
oldest Accident Insurance m-
pany in America and the largest
in the world. These policies guar-
antee a weekly income while dis-
abled and large amounts for loss
of legs arms, handa, feet or eyes.

death ensues s. stated sum is
Dai $27,000, have been dis-
tributed among 376,000 policy hold-
grs g}l; their families for injuriesor

eath.

A Life Policy

in the Travelers Insurance Com-
{)any provides safeinsurance at a
ower fguaranteed net cost than
mutual companies. Mutual com-
panies Charﬁf for insurance and
give such a share in the profits as
the company may see fit. The
Travelers cbarges for insurance
only. Therefore the net cost of a
g cy in The Travelers is guaran-
eed and known beforehand, and
the difference in cost i8 in your
pocket first to last.

Agents in every town, or write for
interesting literature.

The Travelers

Insurance Company

Hartford, Conn.,
(Founded 1863)

(

R()’I‘ARY PUMP‘-; AND I‘N(}IVE&

Their Originaud Development —Au important series of
pupers gl v1n¥ u hivtorical reswme of the rolary pomp
Anil engine Trom 188 and illustrated with clear draw-
gy showing the eongtruction of ¥arious [orms of
gumu! and engines, 3§ lustrations. Cootained in
SUPFPLEMENTS 134040 100, 1101, Price 10 centa
euch,  Forsgale by Munn & Co, and all newsdealors.

EDISON YA %1 E

TS. nough to Make

dle.

then only one pair of them will light. Can you
explain this? A. Forty-five to 50 volts are re-
quired to produce an arc between carbons.
When yeu place three carbons in series in the!
electrical furnace, the 52 volts at your disposal i
cannot push the current across the three air
gaps in the carbons. DIut 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
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 18-inch coil? Is
.there any definite relation existing whereby
'the above information may be determined from
a known coil? A. The dimensions of induc-’
tion coils are the result of experience rather
than of calculation. The 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

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.

i (8601) A.B.writes: I am desirous of
! studying the science of electricity from the
»very beginning. DPlease 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 or dipped to render
them incandescent? A. Oxides of the rare
earths are used for coating the mantles of in-
. candescent gas burners.

(8603) J.O.H. asks: In the building of

motors or dynamos, is it a rule to use coarser
wire on fields thap armature, and why?
A. The size of wire in field and armature is a

matter of calculation, and may give either a
coarser or 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 matl.

| SYNCHRONOGRAPH.—A NEW METH-

D FOUNTAIN PEN and a Box of WIZARD INK

Thos. A. Edlson Jr hus invented a fountain pen that is a8 superior to the ordlaary peu as the electric light 1s superior r.agup- -
Made on correct sciemiﬁc principle, with special machinery we are enabled to sell these pensat 50 cts. each, and will present

each purchaser a box of Mr. Edison’s famous WIZARD INK TABLETS, which by dissolving in water make ONE PINT of the best
writing fluid ever produced, Non-corrosive and chemicals cannot eradicate it. This remarkably low price ia made to induce every-
body to try our iuk, knowing where once used no other can take {ta place.

The THOS. A. EDISON, dr. CHEMICAL CO., Dept. L, 81 Stone St., New York,

ONLY 50

a Pint of Ink, all for

Agenta wanted everywhere. Address

WIZARD PEN

PR OPOSALS.

The Imperial Ottoman Government wishes to buy
20,000 TONS STEEL RAILS.

2,400 - FISH PLATES.
480 “ SPIKES.
160 " BOLTS AND NVUTS.

Send for full particulars to

CHEKIB BEY,
I1mperial Turkish Legation,
1218 New mepshlre Ave N W WASBINGTON D. C.

Patents Profected

Against Infringers.
SITRA Delers in and Manufac-
" ProTECTED,

turers of
PATENTED ARTICLES.
Owners and Users of
COPYRIGHTS AND TRADE-
MARKS

PROTECTED

uagamst dangerous _ litiga-
tion at a nominal cost.
Booklet on application.

ATENT TITLE & GUARANTEE CO.,

CAPITAL $500,000.00.
Tel 4232 Cortlandt 150 Broadway, New York.

BY THE

pat ENTTiTLe
AND o
GUARANTEF—
NEW YORK.
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TRANSMITTER, Rey ot Sounder, Comploe.  An Eaper Opervne wpih v ul
chy nme. Ulrcolar Fror. THE ONNKGRAPH MFG €0, Duplin?, 39 Cortlandi it., New r«x[

REM. r WATE

or'Business no matter waere it is
Bend me full particulars and lowest
cash price. My office is headquarters
im quick sales to cash buyers.
VELAND,
“ The Real Estate Eﬂvpert 4
1501 Adams Express Bldg., CHICAGO, ILL.

od of rapidly transmitting intelligence by the alternat-
ing current. A full description of the interesting ap-
paratus of (‘rehore and Squier. 13 illustrations. SCIEN-
TIFIC AMERICAN SUPPLEMENTS 1114 and 1115,

Price 10 cents eacb. For sale by Munn & Co. and all
newsdealers. Send for new camlomle

SEALED PROPOSALS WILI. BE RECEIVED AT
the Office of the Lighthouse Englneer Tompkins-
ville, N. Y., until 1 o’clock P. M., May 902 and then
opened, for fumishing mmcellaneous aruclea for_the
lighthouse establishment for the flscal year to end June
,1903. Information and specifications may be had upon
a) 1;]1_!03& on. MAJ. W.T. ROSSELL, U. 8. A,, Bogineer
Third Lighthouse District.
M ATBH Factory Mnchmery. W. E. WILLIAM;
Mfr., 217 South Clinton 8t., Chicago, U. 8. A.

Experimental & Model Work

Cir. & advice free. W, Gardam & Son4b-il Hose 8t,,N.7

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E. Konigslow &Bro ISISeneca 8t. Cleveland,O.

E WHEE LB, MODEL! L EXPERIMENTAL WORK_EMALL
h(!-‘ELTIt’a B ETC. _MF DR ATENCIL WOMKS 100 NARDAU

Best Drying Mnchines and Coﬂ'ee Hullers.
Established 187Y. E. WoRRELL, Hannibal, Mo.

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches&Elevators
PROVIDENCE, R.

H@ R N S FoRrR TALKING MACHINES

Crane Bros.,, Mfrs. Westfield, Mass.

M Magical Apparatus.

Cirand Buok (. nmlu}:u(- Ower 100 engravings,
2, Parlor Tricks Cal alogue, [ree
MAHTINKA & €O, Mfra, ity Elxt.h AVI.. New YOI‘I{

MODEL MACHINE & Experimental

WORK. PATTERN SHOP.

GEO. KIRKEGAARD, Mecbanical and Electri-

cal Engineer, formerly with Thos A. Edison, 514 Pearl
Street, corner of Centre, New York City.

L]

Machinery, YILTER

ICE JIA(,!II‘N‘E:&.’
and
€O, B Clinton Htreet, Milwaukec Wis.

l'“l' ETR
MG
DEI.S & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

Unorlisn an]an};[ Rrewers'

For Sale.—-Pateﬁt No. 692,128, detachni)lé shoe haal for
U. 8. Patented Jan. 23,1903, V. A, FABRICKI, Box 161,
La Salle, Ill.

CHICAGO MODEL WOR S
W ST CHICAGO, /

£ MODEL Su- pnu

MODELS

ESTABLISHED 1867,

m

1 Pay The

grase, burns wood Or coal,

Wil ghip . O, D to aopy atation in the TTnited States for ¥

The “WILLARD STEEL RANGE”

Has 6 8-in. lids, oven 17x12x21,15

GUARANTEED TO BE AS REPRESENTED,
circulars and testimonials from parties in your section who are using one.

Freigh t -

$25

allon reservoir, lar

warming closet, duplex
weighs 400 1bs., lined ¢

roughout with asbestos.
Write for free descriptive

WM. G. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo,

AGENTS WANTED TO SELL

FOR CASH OR ON CREDIT.
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