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- Languages Taught by Mail
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; Textbooks teach you to read and ]
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tive teacher’s voice, through e
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or German, Circular free.
fnternational Correspondence
hools, Box 942, Scranton, Pa,

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
s« CAN I BECOME AN ELEC-
TRICAL ENGINEER 2"

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engineering, Steam Engi-
neering, Mechanical memg. n vour hume by ma\l

Lustitute indorsed b, and other
ELFOTRICAL’ lLN(:l\ Lbl( l\s'l‘l'l U'l E,
Dept. A, 240-242 W. 28d8t. New York.

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemnistry, pressure of liquefaction, its proba.ble future,
experiments performed with it. A most valuable series
of articles, giving in comblete torm the particulars of
this subject. Details of furnaces for making the carbide,
a8 generators, gasometers, burners, etc. ((mlalned in
CIENTIFIC AMERICAN SUPPLEMENT Nos. 99§,
HNI 1, 1007, 1012, 1014, 1013, 1 lnb- 1022,
10335, 103N, lln7, 1064, 1071, 10922, 1082.
1"'\'{-108! 1085 10&6. 104, 1124, 1132
1149,1150.1203, 1204, 1:206 ang 200, Price 10
cents each, by mail, from this office.and all newadealers.

A CHANCE it

Y
time what ¥0u will need to know to ﬂll it, give you the
best books free and h elp you to

EARN MGRE WHILE lEARNING

Courses in Electrical, Mechanical, Steam and
Civil Engineering, Drafting, Art, Architec-
ture. Mining, Metallurgy, Business.
ravhy, Journalism, Bookkeeping, etc.
Write for free catalogue 6, with full particulars.
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y.

ELECTRO MOTOR, SIMPLE, HOW TO
make.—Br G. M. Hopkins, Description ofa small elec-
tric motor devised and constructed with a view to asaist-
ing amatenrs to make 8 motor which might be driven
with advantage by a current derived from a battery,and
which would have sufficient power to operate a foot
lathe or any niachinerequiring not over one man pow- |
er. With 11 Bgures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 641. Price 10 ceats. To be
had at this office and from all newsdealers.
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SCIENCE OF
Taught in a Full Course by Mail by

PROFE. ALBERT VERNON

Founder and Hesdmaster of

THE VERNON ACADEMY

OF MEN'I‘AL SCIENCES.
at Rochesu»‘r. . occupying the famous
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Prof. Vernon’s werk has been investi

dorsed by leading members of the New

ateand Assembly. -

to take a better position
will come to you some
time. We canteach you
by mail in your spare

sStenog-

ated and en-
ork State Seu-
The Science of Psyctratism teaches
the superior puWer of the mind and enubles men and
women of all ages and conditions tu so self-develop
their latent powers that they can not only become msas-
te '8 of themselves, but of the conditions under which
they work and live, increasine their income often ven
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VERNON ACADEMY OF MENTAL SCIENCES,

2206 East Avenue, Ro( chewtery, N, Y.

fold. Prof. Yernon's 100-page book
postpaid, if you address

Increase Your Salary,

Send Fifteen Cents for three months’
trial subscriptiov lo

“THE BOOK- KEEPER"

menthiy sazine for Hook-k
Cashmn and Eu:mess Men. Itwill teach vou l.ook
keeping, shorthand, penumns)np, law, short cuts,
corporation sccounting, banking, business peinters,
amusing arithmetic, Ilghlning calculstions, et., ete.
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THE BOOK-KEEPER PUB. C0O., L,
15 Campau Bldg., Detroit, Mich.
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Write for our NEw CATALOGUE....

50 YEARS’
EXPERIENCE

TRADE MARKS
DEesiGNSs
CoPYRIGHTS &cC.
Anyvone sending a sketch and description may
quickly ascertain eur opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sBent free. Oldest agency for securing patents.
Patents taken through Munn 0. receive
special notice, without charge, in the

Scientific American.

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, 8 a
year: four months, $1. Sold by all newsdealers.

MUNN & Co.3618roacwar. New York

Branch Office, 25 F 8t. Washington. D. C.
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HINTS 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 tu former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated: eorrespondents will bear in mind that
some answers reguire not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must takz
his turn.

Buyers 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
had at the otfice. Drice 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.
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(8551) E. F. asks: 1. What fraction
of a horse power, approximateiy, is expended
in driving a bicycle along at a moderate rate
of speed on a ievei road” A. A man is thought
to be abie to exert about one-tenth of a horse
power. For an article upon the subject with
data see SCIENTIFIC AMERICAN SUPPLEMENT
for January 9, 1897, price ten cents. 2.
What is the approximate maximum of power
that can be exerted by a rather strong boy
in driving a bicycle? A. A rather strong boy
will turn off about as much work as a man.
3. Please explain why an increased load on an
electric motor increases the consumption of
current. A. The greater the load, the more
power required to perform it. 4. What are
the advan:ages of series and shunt-wound dy-
namos over each other? A. The series dy-
namo is useful where the current is approx-
imately constant, as in series arc lighting,
and in motors for railway service. Shunt
machines are used where it is important to
maintain a constant potential. These are the
differences in a brief general statement. For
full information see Ilawkins and Wallis’
Dynamo, price $3 by mail. 5. What is meant
by the terms applied to a dynamo while charg-
ing a storage battery, “reverse the poiarity”
and “killing itself”’? A, If a series-wound
dynamo were charging an accumulator and
its I2. M. F. were allowed to fail below that
of the battery, the battery would send a re-
versed current through the dynamo. This
wouid reverse the magnetism of the fieids and
the poles of the dynamo. 6. Why cannot a
series dynamo do electro-plating? A. For the
reason that its electromotive force varies with
the current. 7. Please give the amperage
and the ampere hours of the Mesco dry cell
and the newest form of KFuller battery. A. A
dry cell can hardly be said to have any am-
pere hours. Long before an hour of steady
service was past the ceil wouid cease to give
any amperes at all. through polarization. 8.
Would it be practicable to test the power of
a small motor with 20 or 30 dry batteries?
A. No. 9. How long would they last without
decreasing in output very much? A. Perhaps
five to fifteen minutes.

(8552) J. C. C. asks: 1. Would two

such motors as described on page 497 of “Lx-
perimental Science” run a small

with an occupant weighing 140 pounds? The
gearing on motor is 1 inch diameter, while
that on wheei is 12 inches diameter. A.

Probably not. 2. Would 10 cells of the Wer-
ner lead-zinc cadmium type run both motors at
fuil speed? (I refer to batteries as described
in SupPLEMENT 1185). A. We think so. 3.
Suppose ten cells of a certain size give 20
volts and 4 amperes. Would ten cells twice
as large give 20 volts and 8 amperes? A,
Yes; if the area of the plates were twice as
great. 4. Suppose a dynamo gave a voltage
of 12 volts and 2 amperes. Would the dynamo
light four %-ampere, 12-volt electric lights?
A. Yes; with the lamps in multiple. 5. When
a single cell is said to give 3 amperes and 1%
volts, would five cells give 15 amperes and 5
volts? A. No. If the ceils are arranged in
series, they will give 3 amperes at 5 volts at
the binding post; if arranged in multiple, they
wili give 15 amperes at 1 volt. Omne cell in
this case can furnish 3 watts. The five cells
will give 15 watts. This may be 3 amperes
times 5 volts, or 15 amperes times 1 volt.

(8553) D. C. E. asks: 1. Which is the
correct way to place a fuse block---cutside or
inside the cut-out switch? I have seen fuse
blocks put outside the switch, but doubt its
being right. A. Switches are placed so that
the handles turn down when opened. They
cannot then drop by gravity and close them-
selves. This is much more important than
the position of the fuse. 2. Tell me the best
oil to use on commutators. A. Use some one
of the commutator compounds prepared for
this especial purpose.

(8554) H. B. asks: What in your
opinion is the best material or substance to
cut off or take away the power of the mag-
net? For instance, a magnet will draw steel
toward itself ; what can be placed between the
piece of steel and the magnet to take away the
power of the magnet to draw the steel? A,
Iron of considerable thickness is the only
screen against the lines of magnetic force.

349 Broadway, New York.
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"Covert Motorette’

A powerful, light and simple Auto-
mobile at a moder-
ate price. Fully
guaranteed in every
respect.

Price 3600

B. V. Covert & Co.,
Lockport, N. Y.

THE MOST MODERN AUTO.

ELNORE AUTOMOBILES.

Practical, Durable
Efficient. Easy to
control at anly
spced. Double cy
inder motor,
smooth gliding mo-
tion. 2 models, §800-
_ ¥1580. Get further
mformation free.

Knolon and solvn
Ivhereber good crops
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Sold everywhere.
1902 Annual FREE.

D. M. FERRY & CO.
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Mich.

about the best boats built.
Write for it to-day.
RACINE BOAT VF6.
Box 85,

Steam & Sail Yachts, Row Boats, Canoes
Our Catalog gives the trnth in detail

Co.
Ruelne,

Wie.

12 BATTERY CALL TELEPHONES for $5.50

Guaranteed good for 608 feet met allic circuit.

2 GENERATOR CALL TELEPHONES for $8.50
Good for 3 miles single iron wire, batteries included.
Sent C. O. D. if $1.00 is sent with order for express cbarges.

Telephones guaranteed satisfactory or money refuvnded.

FARR & FARR, 119 W. Jackson Blvd., CHICAGO.

'Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son.45-51 Rose St..N. Y.

NOVELTIES & PATENTED ARTICLES

| Manufactured by Contract. Punching Dies, Special Ma-
chinery. B. homgslow&Bro 181SenecaSt. Cleveland, ()

VOLNEY W. MASON & CO.,

FrictionPulleys,Clutches &Elevators
PROVIDENCE, R. |

DRYIN@ MACHINES. ° &0t

Hannibal, Mo.
RAILROAD

Railroad Inventors augd otbers

icterested in Railroad Work.
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$1.00; American
Railway Brldges and Buildings, $2.50; Standard T'imber
Test Record tor Architects, ngmeers Inspeciors of
WOod in Construction, Bridge Men, ete., 75 cents. B, =
Wasson & (lg.s Pub, 91.93 5, Jefférson St., Chicago, i

1AF MAC HINES, (orliss Engines, Brewers’
and_ Rottlers’ Machinery. THE VILITKR
MFG. CO., 5‘39(‘lmtnn Street, Milwaukee Wis.
EtEGTRIGITY Bn(nkn and Novelties. How to
Miake a Dynamo, w to Make a

Storage Battery. Books illustrated with working draw-
hlms Price, le. each. ¥Electric Bell Fitting and (ins-
Lighting Handbook. Tells how to wire up bells, gas

I

tixtures, ete. Price, Se. Brmier PrsrisHing Co,
Box T8, Lynn, \lus-ﬂ
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wanted. C. J. (,LA ss

CASH

INVENTORS Sell gour patented articles through
Mail-Order trade. us tell you how. Particulars
free. Central 'ﬂupply (‘0., Kansas City, Mo.

MATCH FACTORY MA

WILLIAMS, Mfr., 1001 Monadnock

WANTED —Reliable parties {0 sell goods in every
city and town. We want only honesrt,

intelligent persons tbat are willing to work themselves

into a good permanent business. AMERICAN IMPORT-

ING & MFG. Co., 510 Tabor Block, Denver, Colorado.

w.

"HINERY. §

lock. (‘blcaRO. U.

We exchange or sell for you anything from a book to a
farm, a bracelet to a patent. Our method and our bar-
gains will surprise you. Anything for anything, Write.

[nventjons developed. Special Machmery TOR WILSON,
E. V. BAILLARD, Fox Bldg.. Franklin Square. New York. iEXECU S1gFEnIK, 0
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Clinton, Ia. l

U.S. EXCHANGE °uj¢ico|

UNPRECEDENTED MOVEMENT OF HOME SEEKERS
TO THE PROVEN FARM LANDS OF THE WEST,

VIA THE NICKEL PLATE ROAD.

fince starting our special effort to attract attention to
the Nickel Plate Rd., and its superior facilities and at-
tructions te the Home Seeker contemplating a trip to
the WEST, such interest is ngpamnt in eur service. and
80 1nuch encouragement has been wiven ue. that we wily
have personally conducted paities via the Nickel Plate
Road, leaving Buffalo the first and third Tuesdays of
e%chtmonth during the period these low rates are 1n
effec

Eastern farmers are just awakening to the fact that
they can enjoy some of the rosperity being meted out
to the WESTERN KARM and are geing ufter it.
Join one of these special ps.rnes 'I'ry tbe superior ser-
vice of the Nickel Plate Road. The meale served in tbe
Nickel Plate Dnnng Cars are the best in the werld;
wrices 35¢. to Quick Bservice and lowest rate is
our motto

Write F. J. Moore. Gen'l Agt., Nickel Plate Rd., 291
Main St.. for all information regsrdmg Western Farm
Lands, and rates for these popular excursions.

LOW HNOMEREEKERS' RATES.

During March and April tbe Nickel Plate Road will
have special low one way Settlers’ Rates to points in
the Northwest and Pacific Coast, to enable Eastern
humeseekers to take advantage of the prosperity in
store tor those who take up the cheap Western lands,
whose fertility bas been proved. Three fast through
trains each way daily, equipped with finest high-back
seat coaches, and latest Pullman parlor and sleepin
cars, and dmm%‘ cars serving unsurpassed meals at
cents to $1.00 or full information, write F. J MOORE,
Gen’l Agt. Nickel Plate Road, 291 Main St., Buffalu, N. Y.

PEC. MACHINERY MODELS
AND STA

NG. PROMPT.
0 970 NAMILTON ST.CLEVELAND. O.

PUBLICOE SALE
Woolen and Worsted Mills

With Macbinery and Valuable Water Power
AT TRENTON, N. J.,
On March 19, 1902, at 2 P. M.
For inspection, descriptive catalogue
or particulars, apply to
TRENTON, N, ),

Our

Knock-
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description.
AMERICAN BOAT & \I AC Ill\l; (‘0..

ROW, SAIL AND PLEASURE BOATS,
Mariue Station. ST. LOUIS, MO.

make MONEY with a Model Press

Afen and boys everywhere are earning money printing for
«hurches, businesa "houses, lodges. Just the press for
cards, circulars, biil heads, tags, envelopes, newspapers.
Awarded World’s Fair prizes. 40.¢00 sold. Complete
uulm GG u& Our new 65x8 Foot Power Press onl.

@ start you in business. Send <tump for
cnlllogn

MODEL PRESBB, 706 Chestnut &t__ i*hila
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