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SURVEYING AND MAPP NG

& etal Mining; Prospecting; Electricity;
Mcchme Design; Smﬂonnry. Locomotive nnd
Marioe Engi ing; Ar
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Engioeering; Sheet Metal Pattern Cumng,
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Fees Moderate, Advance er lastaliments.
Circular Free; State subject you wish to study.
Iaternationa) Correspondenee 8choals, Box 942, anm-, Pa

METHODS AND INSTRUMENTS USED

in Astronomy.—An illustrated description of the tele-
scopes in the Lick and Paris Observatories 6 illustra-
tions. SCIENTIFIC AMERICAN SUPPLEMENT 11:20.
Price 10 cents. For sale 9;Muun & Co. and all news-
dealers. Send for new 1897 catalogue.
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A COLLEGE EDUCATION BY MAIL

Thorough instruction
in book-keeping and
business, shortband,sci-
ence, journalism, lan-
guages, . architecture,
surveying.drawing;civ-
i1, mechanical, steam,
electrical, hydraulic,
municipal, sanitary,
railroad and structural
engineering. Expert in-
structors. Fifth year.

Fees moderate.
Illustrated catalog free.
State subject in which
interested.

NATIONAL cnnuwsmmmcu INSTITU'I'!, (Iu.a
B8 Second | Bank G

course n _mech. drawmg at Rockton Lorre?
School of Mech. Engineer’g, Little Falls, N. Y.,
8.703, wm make you a prof cient draughtsman

_flll

9

Easy Lessons in Mechamcal Drawmg & Macku;& Design
EYER.
arts,

Subscription Only.
S mple, thorough and
reliable. Intended
chiefly forselfinstruc-
tion, and is indispens-
able to all mechanics,
engineers, and those
engaged as workmen, users or sellers of' machinery.
Aqen Wanted. Young, energetic men to canvass the
in which they work, preferred. Send for circulars.
Arnold Publishing House. 1616 Thomas St., New York.

SO SIMPLE A CHILD CAN USE THEM
SUNART

MAGAZINE CAMERA.
Folding Cameras.
Ali sizes, ranging in price from
$5t0 $100. Sunart Junior, 36 x
Ng picture. h
¥ Send 2 cent stamp for
Illustrated Catalogue.

SUNART PHOTO CO.
RoOCHESTER, N. Y.

ELECTRO MOTOR, SIMPLE, HOW TO

make.—By G. M. Hopkins. Description of a small elec-
tro motor devised and constructed witb a view to assist-
ing amateurs to make a 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 nr any machiue requiring not over one man pow-
er. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be
bad at this office and from all newsdealers.

IT COSTS NOTHINC TO TRY'!

- All steam users can save time
money and trouble with the
\ B‘Tiplf%it{ saflest alnd miosc
8atls’ 0. Ira n exist-

“HEINTZ

TEAM TRAP
Gua.mnteed never to
wear out. Lookat the
cut and see how it’s
done! Pay me what

you save in coal for

one year and I'll furnish the trap free. §# See illus.
notice Sci. Am. July 13, 1897. So]e American Mf

m. S. Haines, S 136 S.4¢th St., Phila., Pa.

5 AQUEDUCT STREET,

ESTABLISHED 1874,
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DYNAMO BUILDINGC
and ELECTRIC MOTOR CONSTRUCTION.

By Prof. T. OCONOR SLOANE-
140 Pages, Very Fully
Mlustrated, Price $1.00.

HIS work treats of the
making at home of elec-
trical toys, electrical ap-

paratus, motors, dynamos and
instruments in general, and
is designed to bring within
the reach of young and old
the manufacture of genuine
and useful electrical appli-
ances. The work is especally
| designed for amateurs and
young folks. Thousands of
our young people are daily
experimenting, and busily en-
gaged in making electrical
toys and apparatus of various
kinds. The present work is
just what is wanted to give the much needed infor-
mation in a plain, practical manner, with illustra-
tions to make easy the carrying out of the work.

‘We can also furnish Prof.Sloane’s works on electricity
as follows :

Arithmetic of Electricity, 138 pages.....81.00

Electric Toy Making, 140 pages . 1.00
How to gscome a Successful Electri-

cian, 1 PARECS. .coovvir v ceeeeeinrinecnnas 1.00
Standaﬂl Electricnl Dictionary, 682

PHZES.... . oot . ceeeneieiraaaaeaianeaans 3.00
Elnctricity Simnliﬂed. 138 pages.......... 1.00

The ahove five volumes co nsmg a COMPLETE
E%ufe%’l;mce otlﬁﬁL [] ut u ﬁl b2 attf t1he £ DAz
You save $2.00 by ommn; the 8 p e > 08 box,

Five volumes 1,300 pages, over 450 tlfustmtions

% Send for special circular containing full table of
contents of the above books.

MUNN & CO., 361 Broadway, New York.

IMmprROVED WASHBURNE’S PATENT
CUFF HOLDER anND_ DRAWERS SUPPORTER.
A Cuff Holder that bolds .
the cuff just whereyouwant
it. No button holes needed.
No tearing of shirt or cuff.
Drawers supporters that 2
are vasily adjusted or taken
off. Hold tight, hurt noth-
ing and save annoyance.
ample of either of the
above, by mail, for 10 cents. /g,
: ¥ lllus. catalogue free. guﬁ
American Ring Co.. Box P. Waterbury, Conn.

BALL BEARING AXLES AND RUB-
ber Tires.—A paper read before the Carriage Builders’
National Convention, Pbiladelpbia, October, 189, show-
ng the advantage to be derived from the use of ball
bearings and pneumatic tires in road vebicles. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
992. Pricel0cents, Tobehadatthisofficeand from
all newsdealers.

Mitraleuse Gas Burners. Invented
A?g- 97 (on new prinmple—-"hinn-
tal

economic, hnndsome 0150, 1 gell

eonsumers exXpre uprrapmd, till
a'nt n pulnm
. MeREY" " Tagrange 111,

“FUN WITH ELEC’I‘RICITY”

ls just wbat you want. Eve 0y

should bave it. Illus. Book, 5xr5v!f .,

B and Full Qutiit for 60 amusing and_in-

structive expenments No acids, no danger Complete,
?0 stpaid, 65c. Illus. circularsof games and amusements
ree. THOS. 8. ST. JOHN, 407 West 51st 8t.,, NEW YORK.

TYPEWRITERS
HALF PRICE

We will sell you any typewriter
made for one half regular price,
many for one quarter. Every ma-
chine guaranteed in perfect order.
TYPEWRITERS SOLD, RENTED, EX-
CHANGED, Sent anywhere with priv-
ilege of examination. Send for Ill-

ustrated catalogue.

National Typewnter Exchange, Suildage

Chicago.

“INSTRUMENTS OF PRECISION.”

Architects’, Engineers’, Surveyors’
and Draughbsmen’s Supplies. | F. Weber & Co.
. Sole Agents for Riefler’s

Patent Drawing Instru-
and A, OTD’S

B NTOGRALHS  aua
PLANIMETERS, Etc.
Large assortment of
o o IMatgsminltlcal Sh-;us;m-
ments and Mate hools and Colleges. Se: or
talogue, Vol. 11 116} Chestnut St., Phila,, P’a,
£ nch H olflsen 8T. LOUIS and BALTIMORE.

$10 TEN DOLLARS $10
COMPLETE TELEPHONE OUTFIT

Comprising 2 Instruments, 4 Cells of Battery,
100 feet of Inside Wire, ’I*acks Tape, Insula-
tors, etc. It is made for service and gives per-
fect satisfaction. Send for Catalogue. Double
Pole Watch Case Receiver, 45c. U. S. TELE-
PHONE M!‘G Co., 185 Franklin St., Boston,Mass.

HALF A CENTURY OF CYCLES. —AN
interesting histor{'gf the cycle from its origin up to the
present time. first crank -driven bicycle. The

‘bone-shaker” and its successors. The tricycle. The
modern wheel. Cycle building a science. Points of im-
provement. The pneumatic tire. band and foot
cycle. With 9 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1012, Price 10 cents.
To be had at this office and from all newsdealers.

A faultless hatchmg machine for 38 eggs.
Heat and moisture regulation and ventilation. abso-
lutely perfect A bhook about the Wooden Hen, and
one about th

Price, $6.00.

EXCELSIOR INCUBATOR

will be sent free to any one naming tbis paper.
GEO. H. STAHL, Quincy, Il

ER

BEATEN
in all the many shows in
wh:l.ch it has pu.rl.lcipnted
oomst.hmx

J.IA ]I;Enﬁ_ucu B‘&TOR

Reliabl rloen the reat. A bant
this and man things of value to

u’il ilﬂlli'lllll & ll!Bﬂol ﬂl-. l‘lﬂ'ﬁlill.‘l‘.lé‘

EVOLUTION OF THE AMERICAN LO-
comotive.—By Herbert T. Walker. A valuable series
by a member of the National Railway Museum Commit-
tee. The locomotive from 1825 to date is described and
illustrated by careful drawings, great attention being
given to historical dccuracy. 21 ulustrations SCIEN-
TIFIC AMERICAYN S PPLEMENTS 1112,1113,1114,
Price 10 cents each. For sale by Munn & Co. and all

§ B 4 U BY INCUBATORS

Get onr 128 p, catalogne, Beauti-
tul]yllluamtad full of pointers
on poultry cnlture and explain-
ingthe art of hatchin °§"' by
machinerr. Mailed lgr cents
in stamps ; worth & dollar bill.

DES IIIINES INCUBATOR C0.. Box 75 DES MOINES, 1A,

IMPROVED VAPOR
AND TURKISH BATHS
AT HOME.

Thisg is the only
Bath Cabinet m
found it with chea, mfclaptmps that

ull over the he Our cabinet
olds into sbf intches 13: 1acec -
res, without medicine, Co
Rhenl’nntism Neuralgi e:
La ril:!p %:_zelg:lx, iver
ouble er=
vons and gﬁ in Dieeassc’as.
Prices from $3.50 to $§12.60.

Salary and Mberal Commission to
48 p book “%mzh and
%eauty.” sent free.

THE ROBINSON
THermAL BaTH Co.

912 L. Summit St., Toledo, O.
Easy mail course ror’| lnvestlgators,

“' P N 0TI s M Exhibitors, Lecturers, and Heal-

ractical Vapor
e. Don’t con-

ers. Valuable mformatlon and illus. hooklet on reguest.
Prof. ANDERSON, 8. A. 12, Masonic Temple, Chicago.

AND PA R’I‘S.
Catalogue

i Gea.rs. Dies, _etc,
Mmhsun atreet,

YL. 152
CHJ(,AGH.

MODELS
» F. E. BAILEY sells

S_PECTACLES % spex cheap. Write

for new optical catalogue. 271 Wabash Ave Chicago.
Your Own Films.

D Ev E Lu velnplu,ﬁ ree on d

exposures. Yonkers P

Booklet free on de-
and testing of under and over
oto Specialty L.u Y onkers, N.Y.

MA(‘.HINES‘ Corliss Engines, Brewers’
and Bottlers’ Machinery. ’l‘ﬁE VILTER
MFG. CO., 5% Clinton Streert, Mﬂwaukee. Wis.

ICE

Bicycle, and Photo. Noveities,
low prices, 100 pagecat. FREE
M, K. 8.(0., 32 Cortlandt 8¢, N.X,

ELECTRICAL

TYPEWHEELS. MODEL
NBVELTIES&EYQ NEW Y l

Experimental & Model Work

Cirs. and advice free. Gardam & Son, 45-51 Rose St.,N.Y.
THE BLACKWALL TUNNEL UNDER

the ‘[hames.—A concisedeacription of this engineering
work. with illustrations showing the methods of con-
struction em ployed including the great bydraulic shield.
13 illustrations SCIENTiFIC AMERICAN SUPPLEMENT
1122. Price 10 cents. For sale by Munn & Co.and
all newsdealers. Send for new catalogue.

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W.E. CAL LL CO.,
217 E. Mam Street, Lomsvnl]e Ky.

£ EXPERI!

AL WORK_SMALL MACHINES
STENCIL RKI 100 NASSAU 87 N.Y.

50 YEARS’
EXPERIENCE

TrRADE MARKS
DESIGNS
COPYRIGHTS &cC.
Anyone sending a sketch and deseri ion may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sent free, Oldest nﬁem.y for sef‘urlng atents.,
Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American,

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

MUNN & Co,ze eroacwsr. New York

Branch Office, 625 F St., Washington, D. C.
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Che Study of
SCienee —

Is fascinating to all those who engage init. All
students are naturally enthusiastic on the sub-
ject,and eagerly read whatever literature con-
cerning it that they can secure. In the

Scientific American

they have an up-to-date Library and Book of
Reference on all scientific subjects. It is a week-
1y publication devoted to the interests of scien-
tists, engineers, hanics, electricians, manu-
facturers, inventors, chemists, students, etc. and
contains educational information even fOr those
who are far advanced in the various sciences.
No other publication in the world gives 50 much
authentic information for all classes. [t is the
world’s standard authority on all matters per-
taining to science. $3.00 yearly, $1.50 half yearly,
$1.00 for four months. (& Send Check, Draft,
Postal Order, or Express Money Order to

MUNN & CO., Publishers,
361 Broadway, New York City.

Hwams' NEw CATECHISM OfF ELECTRICITY
A PRACTICAL TREATISE

for Engineers, Electricians,

Wiremen and ateurs. 560

Fages 300illustrations, bcund

n leather, pocketbook form
A zold titles and edges. Strict-
% Poatpaid,
. THEO. AUDEL & Co..
63 Fifth Avenue, New Yurk,

Western Agenc cyWanted

A reliable Chicago! oncern,

district, and selling Hydraulic Cider Presses, has facil-

ities for handling another line Jof goods in connection,

as cider press season is short. Correspondence for
ency solicited. Rellable references.

DAVIS JO SON CO., 41 W. Randolph St., Chicago

GAS# GASOLINE E

TER MOTORS

BACKUS WATER MOTOR CO. NEWARK N.J. U. 5. A.

ROTARY PUMPS AND ENGINES:

Their Origin and Development.—An important series of
papers giving a bistorical resume of the rotary pump
and enfine from 1588 and illustrated with clear draw-
ings showing the construetion of various forms of
gumps and engines. illustrations. Contained in
UPPLEMENTS 1109, 1 1&0' 1111. Price 10 cents
each. Forsale hy Munn & and all newsdealers.

Beginning of

New Volume

HARPER’S

An
Act of Charity
By
Charles
Dudley Warner

A BIRD'S EGG.

© 1897 SCIENTIFIC AMERICAN, INC.

35 cents a copy.

MAGAZINE

FOR DECEMBER
Beautifully illustrated.

Eight pages in color.

The Wooing—of Malkatoon

A Narrative Poem by

LEW. WALLACE

George
William Curtis
at Concord

By
George Willis Cooke

The Queen’s Jubilee

The most picturesque feature of English life during the present century.
By RICHARD HARDING DAVIS
Supetbly illustrated by R. CATON WOODVILLE.

By ERNEST INGERSOLL.
Illusteated by facsimiles in color of the eggs of eighty-seven American birds,

$4 00 a year.
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