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HENRY CAREY BAIRD & CO.
indastrial Pablishers. Booksellers, and Importers,
810 Walnut St.. Philadelphia. Pa.. U. S. A.
§# Our new and Revised Catalogue of Practical and
8cientific Books. 88 pages, 8vo, and our other Catalogues
and Circulars. the whole covering every branch of Sci-
enc.eapplied te the Arts.sent free and free of postage
L% Sny one in any part of the world who will furnish his :

address.

HE ©PoPULAR SCIENCE

MONTHLY, now in its twen-
ty-second year, discusses the
practical sides of government
and politics, domestic and social
economy, education, sanitation,
hygiene, food products and agri-
culture, natural history, scientific
exploration, discovery, inven-
tion, the practical arts, the sci-
ence of living. All articles are
brief. The contributors are
mainly specialists in their re-
spective fields.
Sold everywhere, 50 cents & copy.

Subscription price, $5.00 a year.
D. APPLETON & Co0., New York,

&ATES nocx & ORE BREAKER
Capatity tp to 200 tons per bour.
Has produced more ballast, road
metal,and broken more ore than
all other Breaxe s combined.
Builders of High Grade Mining
Machinery. Send fortatalogues.

CGATES IRON WORKS,

34 C So.Clinton St.. ¢ hicau’u

136 C, Liberty 8treet, New York.
27 C, I'ranklin St., Boston, Muss

DEAFNESS

and HEAD NOISES relieved by using

in construction from all other devices. As-
8ist the deaf when all other devices fail,
and where medical skill has given no relief.
They are safe, comfortable, and invisible;
‘haveno wire orstringattachment. s rite
for pamphlet. Mention this paper,
WILSON EAR DRUM MFG. CO,,
LOUISVILLE, K¥.

KNITTING MACHINERY.

Knitted underwear 18 In vogue. The best
machinery for its manufacture, snch as

SHIRT MACHINES, SLEEVERS,

BAR STITCH MACHINES, etc.,
are made by SCOTT & WILLIAMS,
29077 E. Cumberland Street,
Flutahlisfed 1565, Phlladelphla, Pa.,U.8.A.

LIFE SAVING DEVIC BS.— A COI-
leotion nf suggestions of devices for comm unicating be
tween the shore and siranded vesseis, afferad to the
Londar Dadiy Graphic by various eortespondents. With
0 i1 radions. f}nmmed in HOLENTTERLC AME:LI{‘A‘L

SopprLeMeENt, Nos. S4M, 9. 854}. 551, S5,
=54, RE1, G62, H61, gsa, o4 und s,
Price 10 cedts each, or $1.50 tor the uerues To be had

at t}us offics und Trem ab newadealers.
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LNEOR MODEL WORKS.

Rizgs Putent, ‘Hedle'ar.ed Halr Cloth Lined

HARXESS PAD for sore
backs and necks on horses.
A gure cure. _An absolute
fErreventive. Ed. E E Y

star + Iaps

By Richard A. Proctor, F.R.A S.
¥ % %

A series of twelve elegantly printed Maps of the
Heavens, one for every month in the year. Specially
prepared for use in North America. With desciriptions
accompanying each map, giving the names of the prin-
cipal stars and constellations, showing their relative
positions at given hours and days of the month.

A most beautiful and convenient work, specially
adapted for the use of those who desire to acquire
a general know:edge of the starry realms.

To which is added a description of the method of
preparing and using artificial luminous stars as an aid
in fixing in the mind the names and places of the
various stars and constellations, by Alfred E. Beach.

Altogether this 18 one of the most popular, useful
and valuable works of the kind ever published.

One quarto volume, elegantly bound in cloth. Price
82.50, postpaid.

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

Wilson’s Coinmon Sense Ear Drums '
New scientific invention, entirely different

!{SCIENTIFIC AMERICAN DYNAMO.

 Description 01‘ apl
i constructien,

The Remington Typewriter:

As Perfect in Design and Construction as Original Ingenuity, Long
Experience, and Constant Improvement can make a Writing Machine.
It is Simple, Well l'tade, Practical, Durable, Easyto Learnand toOperate.

Wyckoff, Seamans & Benedict, 3*

7 Broadway,
New York.

. shunt—wound dynamo of simple
{ supplying a current of from 60
toT51 10—volt 1nca.nﬁ{~scen‘t amnps. or of betug used as a
motor. ‘I'him machine wias constrge cr{; especially

for- he benefit of the renders of the Svieutidc 4merican,
by Mr. . Bishop, of New Haven Conn. It is de-
si ed to meetthe wants of mechanics and amateurs
desire to construct a simpie dynamo for their own

e, but who do not care to enter into the subject scien-
tiﬂcnlly With 24 llluscmtlons Contalned in SCIENTIFIC :
AMERICAN SUPPLEMENT. Ni 65. Pricellc nts. To *
be had at this office and from all newsdealers.

TELEPHONES,

Recelvers, Compound & Bar Magnets,
Magneto Bells, Wire & Insulators.

Castings and parts of all Scientific American
d Dynamos and Motors. Engine Castings, Elec-
[{ trical Supplies. ¥~ Send stamp for catalogue.

PALMER BROS., Mianus, Conn.

RIFE'S AUTOMATIC
HYDRAULIC ENGINE QR RAM

H SUPPLYING WATER FOR
l_rrlgat.lon. Small Townps, Railroad Tanks,
B Factories, Ml Dairies, Country
Residences, Stock Yamys, etc. Automatic,
: Efigient, Durable, and
Inexwensive. Send for
fully illus. catalogue.
8 See illustrdaled notice
in Sci. Am., p. 5, July 5, '%0.

Rife’s Hydraulle ' Engine
Mlg. Co., l(osnoke.n Va.

OF INTEREST TO' FOUNDRYMEN!

We wish to license a few more firms to manufacture
our radiators, for steam and hot water heating, under a
small roynlty. This is a &rowing and profitable business

?ecuﬂty and is under 8tr ng patents. Will sell a com-
g te outfit of flasks and patterns to start producing.

u experimenting. Our late improvements make our
radiatorsthe best in the market. Agents wanted forthe

sale of our goods. Correspondence solicited from
foreign count,r es.

LLAND RADIATOR
‘Works, Bremen Ind.

ELECTRO MOTOR. SIMPLE. HOW TO
make. ByG.M.Hopkins.—Description of asmall electro :
motor devised and constructed with a view to assisting :
amateurs to make a motor wnich might be driven with
advaniage by a current derived from 8 bdattery, and
which would” have sutiiclent power to operate a foot
lathe or any machine requiring not over oneman power.
With 11 figures. Contained in SCIENTIFIC AMERICAN
SUBPLeMiNT. No. $41. Price 10 cents. To be had at
this omcp and trom all newsdealers.

STEREOPTICONS.

MAGIC LANTERNS AnD
ACCESSORIES, SEND FOR CATALOGLE

0 CHAS BESELERMaxzr 2I8CENTRE 3T.
NEW YORK :

V|0L|N8 A TREATISE ON VIOLINs. 01d
» and new violina. Comparative merits,
etc. Price 2 cents. Andrew Hyde, Northampton, Mass.

HOW TO CONSTRUCT A VIOLIN.—
Fulldirections forthe construction of a first-class Strae
divarius violin, lllustrated with 7 diagrams drawn to
a scale. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No, 930, Price 10 cents. 'T'0 be had at this

14K Gald Plated Watch Sent C, 0. D, on Appiroval

Beautifully engraved and warranted the heat timekrrmer in the

world for the money,and equa.l in aegelrtncetu L X £ald wateh.
at office, if pay agent #3.50, (-

this advertisement out and return with order. Address

W. HILL & CO., Whelesale Jewelers, 207 Stste St,, Chieago, 11!

MATBII MABHINE R\'. ’fﬁ%‘i&%nn.
Complete pla 08, C NNELLY, 1209 :

Bur.t,onwood St.reet.. Philadelp ia, Pa

gound EMses are inwvisible, snd
comfortable. Reliava more cascs of

thanalldevicesin the world, H. A,
Wales, §33 Ashland Block, Chizago,

office and from all newsdealers.

than any other Mill,

For FREE

'BRADLEY FERTILIZ

RIFFIN MILI;

A perfect pulverizer of all refractory substances by either
the wet or dry process. It works better and at less expense

and is conceded to .be the only perfect

pulverizing Mill manufactured

Xllustrated Pamphlet address

ER COD., 92 STATE 8T, BI}STUH

cAVEATS, TRADE MARks
COPYRIGHTS.

CAN I OBTAIN A PATENT?
ernpt. anewsr and an bhonest opinlon, write to

Hor a

UNN & €0 ., whe bave bhad newr] (zﬂl't.y Femurs’
exprricnec in the patent bosineas. (owmunlca-
tlons strictly confidential. A Handbook of In-
formation concernlng Fatenis and how to ob-
taln them senl free. AlRO a rAtalogue OF mechun-
legl and pelentific honks rent fres,

Patents taken through Munn & Co. recelve

*eial notlerin the Relentitie American, and
t u3 are brought widely betorethe public with-
onl eoat to the laventor. This enlendid npar
lssned weekly, elegantly lmetratod, had b 8
largest {rcular.ion of any aclentlte wo ln
world. ﬁ “pecimen eoples rent

Hullch 1?‘( tion, monthly, $2.5 a8 vear.

iples, (2.0 ¢ nta  ¥very number eontaine
rl ul plates, o eculors, sand Kra pha new
Fouses, with plans. cnabling builders 1o show the
latizat deslgns and secure coutracis.  Addresa

MUNN & €O, NEW YORK, 361 BROADWAT.

CANNDT SEE HOW YOU DO
IT AND PAY FREIGHT.

7 $10.50 el T e v

¥ tacbimunteand pmnmd!h

% peare Bhipped sny-
whnim oo S dogret il bt faad-
wames 16000 wuw in ns. World' F ymt wwardad.

Buy fram , ke doulore’ and o
wday frit "sat TARGE FRER CJ\T‘AM%‘ME

\ Osford A, 0o, 342 Wabssh Ave, Chicage, 1L
SCIENTIFIC DIVERSIONS.—DE-

scriptions of some interesting and easily performed ex-
eritnents. Cold water made to boil by the heat of the
and; the density of liquids tlustrated; the draughting
.eetotum, thke enchanted spiral; the wineglass pendu-
um-bob; steam balloens. With & figures. Cont&lned
n SCIENTIFIC AMERICAN SUPPLEMENT, No. 930
Price 10 cents. T be had at this office and fromal]

WIF

newsdealers.

S TRUCTURAL 8 ORNAMENTAL

IRON, s TFeL WORK FOR BUILDINGS, LAWN rENﬁEg
STABLE FITTINGS GREY IRON CASTINGS MEDIUM &
HEAVY WEIGHY TO ORDER CAST WASHERS, BENT & TORCED STRAPS
& STIRRUPS FOR TIMBER STRUCTURES, R.R TRESTIEWORK, Etc,
SNEAD 2 BIER, 711 - 147 &F LOUISVILLE KY.

“"ggg;’;f?.;”ﬁ:zv World's Fair Souvenir,®

ures on qusntitied to manufacturers,
J. W. TAYLOR, OWINGS Bun.m*m. CHICAGO, IiL.

H CHIC
[RATEH SHIGEENE oY STenm

mp{e. Farfeet, Self-Regu-)
. mumdﬂ

THE MODERN ICE YACHT.— BY

Geo.W.Polk. A new and vaiuable gaper. containing
full, practical directlons and specifications fer the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arranzement of all the parts. Contained 1n_SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. rice

cents. To be bad at this office and of all newsdealers.

MUNEY lﬂ SPBIHG CHICKENS.
"The Hen Is Not In 1t
Tha invizeihle egg halcher
doex the hbusiness.  FPries,
#17.00. Big money, Bend4zta,
Ix tella

=ik

BUCKE&F IN&UBATOR co., Sprlngileld Ohio.

(1=

Automatic chine Ncrew Works,
103 Court %t., New Enven, Conn.

g DEJLIN !rcu Lt

LEHIGH AME & AL

STEEL,

iz Machinery, Wooley, Cotton,
Tltli Malt Honses, I)issﬁllﬂia.
& Wor 3, BpaT T
Coﬂee%&w‘nim‘ .et?sdt.c

THE HARRINGTON

IRON, COPPER, ZINC, BRASS, TIN,
Aad all vther 'ﬁeru!s Perfomted a8 I])]t;l-qmred for Graizx Clea

and Min.
d Oil Mills, SBugar
reens. Brick and
nd Vapor Stoves

Fapar and
¥ilter Presses,
sters,Gasand

é) m%omce, F¥lour
tone, Coal and Ore
Water Works, Oil,Gas, &

tandard Sizes Perforated Tin and Brass always In Stock]

& HING PERFORATING CO., Chicago,

And 281 Pearl Street, New York.

tha durahility of the |mage.

rorge snd does Dot dx out.
of tha dafects of ite Tivala.
Fuy Male by
Alf Deanlers.

and monnted in less time and with less trouble than any other

- NEPERR PRPER.

A New Printing-Cut Ready Sensitized Paper.

PERMANENT PHINTS, Better Reanlts, Easler Obtalned:
Waterr Treatment, No Lend Salta, No Alum or other hardeners

No Tee, No Hotr
ehdaneering
Printed, toned,
BpPAT. i)oos L1413
fan be trected alike in swmoner ox tn wintsr, Has onene

I# Write for froe sample gheeta to

Exireme almplieity of all oparations.

Nepera Ohemical Co., Nepera Park, N. Y.

© 1894 SCIENTIFIC AMERICAN, INC.

CcO
Officg, 89 Lake St., Chlcngo. ]JI. |

Send Sampl%% for prices to the Curtis |

NOW READY!

Fourteenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cnts added.

Just the thing for a present for any man, woman,
student, teacher, or any one interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Angrthoscope, together
with other new and interesting optlca.l lusions, the

Optical Projection of Opaque ®bjects. new e xperiments
in Projegtion, Iridescent GHass, some points In Photo-

aphy, including Hand Cameras, Cane Cameras, etc.;

ysters of Electrical Distribution, Electrical Ore Find-
er, Electrical Rocker, Electric Cfﬂmes, How to Color
Lantern 8lides, 8tudy of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substantially and beautifully
bound. Price in cloth, by mail, #4. Half morocco,

BF~Send for iflustrated circular.

MUNN & CO., Publishers,

:Office of the SCIENTIFIC AMERICAN,

361 BROADWAY, NEW YORK.

FOR  CATALOGUES

BFSTURTEVANT €
_s_osmu MASS.

L BRDON

WEST:OTT‘S. g
Slrongest
Grip, el
[~z Canacdt O
and  Iharrabil-
ity, heop aend Alrumfe
e {Ineida, N, ¥, 0 Al
Ak for calnlngue in Enalish, ronch, Spudrish or (ﬂ'rn'uﬂ
F‘IRST I’B.[ZE AT (¢ LITMBTAN EXPGsITION, 1855,

“"P uoT‘sM " ms Uses and Abuses The sci.

¥ _ence easily acquired. Illustrated
book Just out $1.00. dress
ROF. ANDERSON, §. A. 2, 182 Btate St., CHICAGO,

JJELECT:

CaTA
W.& D.MOG
BAYONNE CITY.
0 AN AD A Agency wanted for a good salable article
for Canada. Best facilities for pushing a
good thing. Give lowest cash price, send clrculars a.nd
sample to Marl me Supply Co., Box 3, 8t. John, N. B

E
N

LANTERNS WANTED 32 ey

OF EXCNARG
ARBACH & CQ. 800 Filhers SLPhila.PE:

HowW "1‘(] CAN AHSPARAGUS.—BY
P. L Seudder, Pull and exnllelt directlons foribe can-
nlnf of asparegne in such & way &8 to produce a superior
article pnesraxicg wll the Havor of the fresnly wathered
Rhoota A valuabie paper, showlng thal afarmer who has
awmadl 3 ord b, p. bodler, & good barn,and a Uttle knack
for bandlng tonls, and who 1a nnt afrald of hard work,

. willfind the annma buelnesa mach wore profilable than
‘ the rawlng

omts, norn, poteioes ete, With Tillupires
1inA. ntaiel in SCIENTIPIC  AM ERICAN SIFP-
PLEMENT. No, 604, Friee Weente. To he had atthia
office and Trom ail sewsdealers,
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PUBLICATIONS FUR 1394,

The prices of the different pubucations in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.

Amerlcan

The Scientific American (weekly), one year - $3.00
The Scientific Amerlcan Supplemeut (weekly). one
ear, - 5.00
The Scientific Amerlcan. Spamsh Edlt.ion (mont.h-
ly), one year, - 3.00
The Scientific American Architects a.nd Bnilders
Edition (monthly), one year. - - - - 250
COMBINED RATES.
The Scientific American and Supplement - -  $7.00
The Scientific Amerlcan and Archltect.s and Buud-
ers Edition, -
The Scientific Amerlca.n. Supplement, and Archl-
tects and Builders Edition, - - - - - 900

Proportionate Rates for Siz Months.
This Includes postage, which we pay. Remit by postal
or express money order, or draft tc order of

MUNN & CO.; 361 Broadway, New York,
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