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Langbein’s Splendid Book on the Eleetro-
Peposition off Metals.

The Best on the Subject in the Languafe.
FOURTH REVISED AND ENLARGED EDITION.

JUST READY, FEB. 10, 1902.
A COMPLETE TREATISE ON

TreELECTRO-DEPOSITION OF METALS

Comprising Electro-Plating and Galvanoplastic Opera-
tions, the Deposition of Metals by the Contact and Im-
mersion Processes, the Coloring ot Metals, the Methods
of Gunding and Poulishing, as well as Descriptions ef
tie Electric FElements, Dyuame-Electric Machines,
‘I'hermopiles, and of the Materials and Processes used
i every Department of the Art. From the German of
i, George Langbein. With additions by William ‘T.

jrannt, editor of “'The 7Techno-Chemical Receipt
Book.” Fourth edition, thoreughly revised and much
enlarged. Illustrated by 163 engravings, 8vu, 59 bages.

Price $4.80, free of postage to any address in the world; or

By express C. 0. D. to any address im the Uwited States,
free of freight, $4.00. .

I A circular of 6 gmges quarto, giving the full Table
o{ « ontents of this splendia book. with specimens of the
tllustiations, will be sent free of postage to anyone in any
part of the world who will furnish us with hiy address.

HENRY CAREY BAIRD & CO.,
INDUSTR!AL PUBLISHERS,BOOKSELLERS & IM PORTERS,
810 Walnut St., Philadelphia, Pa., U.S.A.

let, **Are Your Hands
Tied?" tells you how to do it
‘Thousands have largely increased
their salaries by following our plan.

WE TEACH BY MAIL NMechanleal

:t- I_l:'leeh-lul Engineering; anlngi‘ .
Deslgn; tlem:nn: Spanish; French, ete. Circu-
lar free. State subject that interests you.

Box U:E:' Scranton, Pa.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL,

Write for our Free Illustrated Book.
«CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electiic Lighting,
Electric Railways, Mechavical Engineering, Steam Engi-
neering, Mechanical Brawing, at vour home by mail.
Tustitute indorsed by Thos. A. Edison and others.
ELECTRICAL ENGINEER INSTITUTE,

Pept. A, 240.242 W, 28d §t. New York.

time. Wecanteach you

A cHANcE by mail in your spare

time what you will need to know to fill it, give you the
best books free and help you to

EARN MORE WHILE LEARNING

Cowses in Electrical, Mechanical, Steam and
Civil Engineering, l)ruftlnﬁ, Art, Architeca
ture, ining, Metallnrgy, usiness. Ntenog-
raphy, Journalism, Bookkeeping, etc.

Write for free catalogue 6, with full particulars.

THE CONSOLIDATED SCHOOLS. 156 Fifth Ave., N. Y.

LEARN
TO WRITE .ln# Helps You to nrlu-l.;t.::ml';n'l}rﬁ;:.o
ADVERTISEMENTS IrbAE e At b e v

werld to-dsy. Brigot future, Good demand, Taught Bucesssfully by
Mail. Edw T PagesndSam’LA Davis, founders originalsshooladver-
tising,solei ployersof Ad. Writers looking
to our jnatitution for available talent. 64 pages of particulars mailed
ee. PAGE DAVIS CO., Buite 20,167 Adams 8t.. CHICAGO.

to take a better position
will come te you some

A Big Help in Your Present Position

“I Earn #500 a Year

more since enrolling. Have
shorter hours and better
prospects.” In this school
— chartered by the Swate of Massachu-
setts—young men are taught by mail
and fitted for better positions.
Mechanical, Electrical, Steam,
Textite Engineering; Heating,
Ventilation, Plumbing —including
Mechanical Drawing. A few

FREE SCHOLARSHIPS

(the only expense being the actual cost of in-
struction papers and postage) will be awarded to
early applicants.

Handbook descrihing courses, methods

and regular terms on application.

American 8chool of Correspondence, Boston, Mass.,U.8.4.

ARTESIAN

Wclls, Oiland Gas Wellsdrilled
by contract to any depth from50
t0 3000 feet. We also manufac-
ture and furnish evarytbing re-
quired to drill and complete
same, Portable Horse Power
and Mounted Steam Drilling
Machines for 160 to 1260 feet.
Write us stating exactly what
is required and send for illus-
trated catalogue. Address ¢
PIERCE WELL ENGINEERING AND SUPPLY CO.
136 LIBERTY STREET. NEW YOLK. U.S. A.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &C.

Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention i probably patentable. Communica-
tions strictly confidential. Handbeok on Patents
sent free. @ldest agency for securing(}mtenbs.

Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American.

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

MUNN & Co.z61 sroaswar. New York

Branch Office, 625 F 8t. Washington. D.C,-

| water,

think of making a coil with less than a six-
inch spark. Buch a coil is described in Sur-
PLEMENT No. 1124, price ten cents.

(8563) A. B. asks: 1. Why are mag-
neto calls used on telephones instead of the
common make and break bells? A. The mag-
neto machine generates a current well adapted
to ringing the bell. No battery is required.
It is less liable to get out of order than if a
battery were employed to ring the bell. 2.
Is the armature of a magneto bell a permanent
magnet? If not, please state what causes it to
vibrate. A. The bell has a polarized armat:ure.
This is a permanent magnet, which moves the
instant the current varies the magnetism
around it. It works more easily than a bell
with a battery could do. All such matters are
fully explained in Webb's “Telephone 1land-
book,” price $1 by mail.

(8564) H. L. B. asks: How much No.
36 wire will it take for the secondary of a coil
giving a one-inch spark, and how much and
what size wire for the primary coil to be uced
for wireless telegraphy” A. It is a very good
coil which gives an inch of spark for a pound
of secondary. For primary coils from 12 to
16 wire may be used.

(8565) J. R. F. asks: 1. What amount
of weight can be lifted with a pound of m.tal
charged with lodestone as heavily as it can be
charged” A. There is a great difference in the
weight lifted by permanent magnets. You will
do well if you lift a pound with a magnet
weighing as much as a pound. Nor can you
magnetize a bar magnet well with lodestone,
It should be magnetized with an electric cur-
rent, if you would produce a strong magnet.
2. Does the metal charged lose its power to lift
in time by using it. A. No:. a magnet is not
injured by working. If left with a keeper
on its poles and handled with care, no loss
of strength need take place. 3. Can cast iron
be charged as well as any other metal? A,
Steel is the only metal of which a permanent
magnet can be made. The best tool steel
should be used.

(8566) K. S. A. asks: Is there any
method known by which a picture or outline
can be thrown on a screen in daylight, on the
principle of the magic lantern, without mak-
ing the room dark? For instance, could the
outline be thrown on as a shadow? A A
lantern slide can be thrown upon a screen in
a room by daylight if an electric arc lamp is
used for an illuminant. It will not be as
distinct as if the room were darkened, but
still it can be distinctly seen.

(8567) W. E. F. asks: What would’
be the apparatus necessary to charge a storage
battery from a trolley wire of an electric rail-
way, and what size battery for 5 horse power
motor to run say 10 hours: and about what
would the outfit cost, and how long would it
take to charge it¥ A. You will require half
as many storage cells to run your motor as
the volts taken by the motor, since each cell
will give 2 volts. To obtain the number of
amperes you will need, divide 746 by the volt-
age of the motor. This gives the amperes for
one horse power hour. Multiply this by 5 and
by 10, and you will have the ampere hours
required for 5 horse power for 10 hours. Now
go to ‘the electric railway company and ask
them to fit you out to charge the battery. We
do not know the cost, nor do we know exactly
what you will need. But the engineer of the
company will know.

(8568) L. E. A. K. asks: 1. Is the
current that leaves a telephone in talking the
battery or an induced current? A. An induccd
current. The induction coil is to be seen in
the box of the transmitter in many forms of
apparatus. 2. Are telephone generators alter-
nating or direct current? A. The magneto
generator by which the call bell is rung is an
alternating current machine. 3. Can a direct
current be transformed from a higher to lower
or lower to higher without going through a
rotary transformer? A. Yes; by an induc-
tion coil it is transformed to a pulsatory cur-
rent in one direction.

(8569) C. C. McC. asks: Do you pub-

lish a work on the construction of voltmeters
and ammeters that would enable one to con-
struct one for use on an isolated plant? A.
StrPLEMENT No. 1215, price ten cents, will
give information for the construction of a volt-

meter and ammeter which may answer your
purpose.
(8570) S. C. asks: 1. A party of us

visited an electric plant. The electrician at-
tached to the end of the poles of the dynamo
two large pieces of iron, then inserted them
into a saline solution, saying he would boil
but I thought what he called boiled
was only the decomposition of the water to
11,4+ 0. Am I correct” A. IBoth decomposi-
tion and heating of water takes place, and the
water is soon heated to boiling. 2. The elev-
trician said if the two pieces of iron at the
end of the poles were to touch one another,
it would blow up the dynamo. In that case
what would cause it to blow up? A. If the
plates were brought to touch each other, the
resistance would be brought so low that an
enormous flow of current would take place
(Ohm’s law), and this would heat the dy-
namo so that the wire would soon melt, unless
there were a fuse which would blow and cut
off the current. It would not be an explosion
in any ordinary sense of the term, but a burn-
out.  We capnot change your dates unless you
send full address,

'

FOR ALL USES, MADE AS REQUIRED,

Furnace for Amateur's [Jse.—T'he utilization of 10 vait
electric circuits for small furnace work. By N. Monrae
Hopkina. 'Tbis valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be mide by any amateur who is versed in the
use of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182, Price 10 cents.
For sale by MUNN & 0., 21 Broadway, New York City,
or by any bookseller or newsdealer.
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this kind.

SOLD EVERYWHERE
Sent by mail if your dealer does not supply you

Williams’ Shaving Stick, = 25c.
Yankee Shaving Soap,(kound or Square), 10c.
Luxury Shaving ‘I ablet, = - - 25c.
Swiss Violet Shaving Cream, = = 50c.
Williams’ Shaving Soap (Barbers’), 6 Round

Cakes, 11b., 40c. Exquisite also for toilet.

(Trial Size) Williams’ Shaving Tablet for 2c. stamp
“ [ o “ Stick o loc. g
The only firm in the world making a specially
of SHAVING Soaps

THE J. B. WILLIAT1S CO., Glastonbury, Ct.

LONDON PARIS DRESDEN SYDNEY

: «“HARRINGTON & KING PERFORATING CoO.
225 N. UNION ST. CHICAGO, ILL. TLS.A.
|HOW TO MAKE AN ELECIRICAL 100% MORE LIGH’_I

in useful directions withont addition=-
al cost by using tbhe world renowned

SHELBY ‘‘USEFUL LIGHT.”’

100 tests have demonstrated conclusively = -
that our lamp will difuse more ueeful = -
lifht for less cost than any other ex‘ant. 2
Many firms of national reputation use no
other make. The hest way to prove our:
statement is 1o try the lamp. Write us =
for prices and particulars. = ===

SHELBY ELECTRIC CO.,100 Fish St.. Shelby,0.
RUBBER STAMP MAKING.— THIS

article describes a simple method of making rubber
stamps with jnexpensive apparatus. A thoroughiy
practical article written by an amrateur who has had ex-
verience in rubher stamp making. One illustration.
Contained in SUPPLEMENT 11 1(. Price 18 cents. For
sale by Muun & Co, and all newsdealers.

Search Lights, Electric Gas Ligilters.

lamps, etc., are o 2
dangerous. - $2 Electric Searchlight,

by mail or express prepaid. Extra batteries, 35 cents.

New Standard Electric Gas Lighter.
$1.50 each.

E—

Good for one year in any home.
Quantities, $16 per hundred.) Money makers for brignt
people. Agﬁnts wanted. M. ROCHE, Inventor
and Sole Mfr., 42 Vesey St., New York, \. Y

ACETYLENE GAS AND CARBIDE OF
Calcium.—AlIl about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probahle future,
experiments perform edwith it. A most valuable series
of articles, giving in complete form the particulars ot
this subject. Details of furnaces for mnkin% the carbide,
gas generators, gasometers, burners, etc. Centained in
P e i TR Sy T
1004, 30U 01:2 L1022
1035, 103% 1057, 1064, 1071, 10722, 1083,
2062101209,

)3s, 10
1081 1083, 1086, 1104 1139
cents each, by mail, from this office, and all newsdealers.

Push the
“plate ” or lev-
er. it lights
For all uses
where candles,

NEW STANDARD |||

—

(New cells by mail, 40c.

1149,1150, 12203, 1204, 1 Price

for free folder with
article. saving muc
who shave themselves.

SHAVE YOURSELF AND SAVE MONEY.

TESTIMONIALR FROM MANY
Our little device makes sbaving a plessure.
method of preparing the water for the lather, we overcome
all the tortures of shaving and give you

A RAZ0R WITH THE FINEST CUTTING EDGE.
Your razor’s edge has microscopic teeth the sharpness of
which our apparatus preserves and augments.
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time, and especially prized by those

F*G. FOWLER & CO., Bridgeport, Conn., U.S.A.
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WYCKOFF, SEAMANS & BENEDICT
327 BROADWAY. NEW YORK.

s EATTL Wash,, Gateway to Alaska and
y Orient, offers superb natural advan-

tages, mining. manutacturing (free sites), lumbner, agri-
culture. Investments bank guaranteed. Homes and
farms for all. When coming, use our office, 1119, 1121,
llZ?tl;‘irst Avenue. United States securities Company,
Seattle.

GAS ENGINE DETAILS.—A VALUA-|
ble and fully illustrated article an this subject is con-
tained in SUPPLEMENT No. 1:2922. Price 10 cents. For

sale by Munn & Co. and all newsdealers.
l YOU have a workshop you need
The Model Maker. Send 25 cents
for one year to Box 136, Station B,

Cleveland, Ohio.

AND EXPERIMENTAL WORK.
M An engineering department and a thor-
vice. Lawrence J.

oughl equipped laburatery at your ser-
Mechanical Engineer. 186-110 Centre Street, New York. |
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MATCH FACTORY MACHINERY. W. E.
WILLTAMS, Mfr., 1001 Mopadnock Block, Chicago, U.S. A.

Canfield Coaster Brake. Booklet
3 Free. Fitsany bub. Anyone can apply it.
Address Canfield Brake Co., Corning,N.Y.
l._‘;é
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and Technical Books. .
Pros&)ectus for 1982, for “Architects’ and
Builders’ Magazine,” monthly $2 a year.

WM. T. COMSTOCK, Pub., 23 Warren St., New York.
M[][]El & EXPERIMENTAL WORK,

Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Franklin Square. New York.
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Catalogue of Architectural, Scientific

For your Real Estate. Send descriyticn
and lowest price. . No bumbug _ Buycrs

wanted. C. J. CLAUSKEN,
Clinton, Ia.
MACHINES, Corlies Engines, Brewers'
ICE and Bottlers’ Machinery. THE VILTER

MFG. CO., 899 Clinton Street, Milwaukee Wis.

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

VIA THE NICKEL PLATE ROAD.

fince starting our special effort to attractattention to
the Nickel Plate Rd., and its suFerior facilities and at-
tractions to the Home Seeker contemplating a trip to
the WEST, such interest is apparent in our service, and
8o much encouragement has been given us, that we will
have personally conducted parties via the Nickel Plate
Road. leaving Buffalo the first and third Tuesdays of
egch month during the period these low rates are in
effect,

Eastern farmers are just awakening to the fact that
they can en‘oy some of the prosperity being meted out
to the WESTERN KARMER, and are going ufter it.
T'ry the superier ser-
vice of the Nickel Plate Road. The mealsserved in the
Nickel Plate Dining Cars are the best in the world;
prices 35¢. to $1.00. Quick service and lowest rate is
our motto.

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

LOW HOMESEEKERS RATES.

During March and April the Nickel Plate Road will
have special low one way Settlers’ Rates to points in
the Northwest and Pacific Coast, t0o enable Eastern
homeseekers to take advantage of the prosperity in
store for those who take up the cheap Western lands,
whose fertility has been proved. Three fast through
trains each way daily, equipped with finest high-hack
seat coaches, and latest Pullman parlor and sleeping
cars, and dining cars serving unsurpaesed meals at 35
cents te $1.00. For full information, write F. J MOORE,
Gen’l Agt. Nickel Plate Road, 291 Main St., Buffalu,N.Y.
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situation ?

overcome all obstacles to your success.

at any hour o

"

Write for it to-day.

You can hypnotize people instantaneously —quick asa flash--put yourself or anyone else to sleep

Fthe day or night - banish pain and suffering. Our free book tells you the secrets of
this wonderful science. It explains exactly how you can use this power to better your condition in
life. It is enthusiastically endorsed by ministers of the gospel, lawyers, doctors, business men and
society women. It ben fits everybody. It costs nething. We give it away toadvertise our college.
American College of Sciences. Dept. SH14, 420 Walnut St., Philadelphia, Pa,

HYPNOTISM

Would you possess that strange mysterious power which charms and fascinates men and
women, influences their thoughts, controls their desires and makes you supreme master of every
Life is full of alluring_ possibilities for those who master the secrets of hypnotic
influence ; for those who develop their magnetic powers. Youcanlearn at home, win the friend-
ship of others, increase your income, gratify your ambitions, drive worry and trouble 1
mind, improve your memory, overcome domestic difficulties, give the most thrilling entertain-
ment ever witnessed and develop a wonderfully magnetic will power that will enable you to

from your
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