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Founded b1l Mathew Care'll. 1780. . 
HENRY CAREY BA IRD & CO. 

IlIdllstrial Pllbli.hera. Booksellers, alld Importers, 
!'O1 U Walnnt St., Philadelphia. Pa •• U. S. A. 
prOur new and Revised Catalol'ue of Practical and 

Scientific Books. 88 palles, 8vo, and our other Catalogues 
and Circulars. the whole coverine every branch of Sci­
en,'.., applied to the Arts. sent free and free of postSil" 
to any one In any part of the world who will furnish his 
addre!ls. 

THE 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 a copy. 
Subscription price, $5.00 a year. 

D. ApPLETON & Co., NewYodr. 

OCK & ORE BREAKER! 
Vapaeity qI to 200 tollS per boor. 

Hall produced more ballast, road 
metal, and broken more ore than all oilier Breao<e s oom blned. 

Builders of High Grade Mining 
Machinery. bend for Catalogues. 

OATES IRON WORKS, 
C So. Clinton Stu (Hticago 
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DEAFNESS 

~ 
and HEAD NOISES relieved by using 
Wilson's COlnmon Sense Ear Drums 
New scientific Invention, entirely different 

�. , in constm<don from all other devices. As.. _., slat the deaf when all other devices faU. 
and where medical skill h88 given no relief. 
They are safe. comfortable. and Invisible; 
'])ave nO wire or string attachment. \\ rite - for pamphlet. pr Mention thiB flaper. 

WILSON EAR llRUM MFG. CO., 
_",�, LoUISVILLE, Ky. 

KNITTINI MACHINERY. 
Knitted underwear Is In vogue. The best 

machinery for its manufacture, snch 88 
SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 
are made by SCOTT & WILLIAMS, 

\tU"" E. Cumberland Street, 

JUST 

PhUadelphla. Pa., U. S.A. 

• 

'at'lnj)\J:,e_<!\!l_�'tl.d H,�I� ��o��f�':,�� 
on borses. 

absolute E. ELY 
CO., ROCHESTER. N. Y. 

PUBLISHED. 

g tar * lIla P$ 
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 desCliptions 
accomPllnying each map. giving the names of the prin­
cipal stars and constellations, showing their relative 
posltlon� 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!ed�e of th€' starry realms. 

To which Is added a description of the method of 
preparing and using artificial luminous stars 88 an aid 
In fixing In the mind the names and places of the 
various stars and constellations. by Alfred E. Beach. 

Altogether thla Is one of the most popular. useful 
snd valuable works of the !dnd ever published. 

One quarto VOlume, elegantly bound In cloth. Price 

J eituti fie �mtriea1l. III 

Th 01: � �� :NC>VV :READY! 

e ,emin�Qn lypewntU� Fb�""h EAition oj' 
As Perfect in Design and Construction as Original Ingenuity, Long Experimental Science 

Bxperience, and Constant Improvement can make a Writing Machine_ 
It is Simple, Well nade, Practical, Durable, BasytoLearnand to Operate_ 

Wyckoff, Seamans « Benedict, 327N�:�!:.ay, 
SCIENTIFIC AMERlCAN DYN A MO. 
Description of a PlalJl. . shunt-wound dynamo of simple 
constructlan, capa.liJll Of.8UpplyiD!' a current of 1!'om 60 
to 75110-volt Incancl!lsceltt lamps. or of bel:,;r USiltl 88 a 
¥�r.fli�bOe�!ftt �¥�h���a�� �?t�n:Jt���1iC !=:J!!, 
by Mr. W. S. Bishop. of New Haven Conn. It Is de-
��ege;pr:t;��:��� 8�py:,

e
ii�= ��: tt�i�

t
�� 

use, but who do not care to enter Into the subject scien­
tifically. With 24 \llustratlons. Contained In ,.CIENTIFIC 
AMERICAN "UPPI.EM""T.No.S6�. Prlce l0c nts. To 
be had at this office and from all newsdealers. 

RIFE'S AUTOMATIC 
RAULIC ENGINE OR RAM 

SUPPLYING WATER FOR 
IrrIJlatlon, Small '1.o

J
'" Railroad Tanks. 

FaCtories, Ste&pl MI Dalrle", Country 
ReSidences, 8tQck Y B�·etc. AutomatiC, 

,, _ �!fi(i;itnt. Durable, a'nd �t'-.. �;..... Ine.'l:pensive. Send for 

TELEPHONES OF INTEREST TO' FOUNDRYMEN! 
• , We wish to license a few more firms to manufacture 

fully lIIus. catalogue. 
IIY" See illustrated notice 

in Sci. A.m., p.6. July 5, '90. 
RUe'. Bydr-oaUc ' En&,lne Mfe. (Jo.. no&noke. Vo. 

Receivers, Compound & Bar Magnets, lour radiators. for steam and hot water heating. under a 
• small royalty. This Is a Ill'owlng and profitable business 

Magneto Bells, Wire & InSUlators. I specialty and Is under 'strong patents. WllIsellllcom-
plete outfit of tlaaks and patterns to start produc\ ng. Castings and parts of all Scientific American i No experimenting., Our late Improvements make our 

Dynamos and Motors. Engine C88tIDllS. EJec- radiators the best In the market. Agents wan�ed for the 
trlcal Supplies. pr Send.tamp/or catclOfllU. ����lg�c��trfe��

dS. Correspondence soliCIted from 

PALMER BROS., Mianus, Conn. works.B::�l;;L':l
D 

Jfu��A��.Tht.�&lcago,Ill. 

ELECTRO MOTOR. SIIIIPLE. HOW TO 
make. ByG. M .  Hopklns.-Descrlptlon of a small electro 
motor devi�ed and constructed wlth a view to Rssisting 
amateurs to make a motor wnich milirht be driven wltn 
advantage by a current derived frum & battery, and 
whicb. would huve sutltctent power to operate a foot 
la�he Or any maclHne requiring not over one man power. 
\\ ith 11 ftgurea. Contained in �cnr;NTIFIC AMEltH'A.N 
��i?��;,�'a��'r:o�:i1�eW���:le��.cents. To be had at 

STEREOPTICONS. 
MAGIC LANTERNS AND 
ACCESSORIES. SEND FOR CATALOGUE. 
fa CHAS BESELERMAKER218CENTRE ST. 

'-.. NEW YORK. 

Plated Watch Sent C. 
Beautifully engraved �nd warrante?- the' h •• " 'i�; ...... n�. 
;;��i:;!�e�;r���':r:c:!t�rlsi���rf:!':;��y agent 
this advertisement outandretum with order. Address 
W. HILL ... CO., lfII.el&lale �e.eler;s, 2018tat. St.,. Chl,ap,. 111 

MATCH MACHINIRY. ��'f.\�iVED. 
Complete plants furnished. ;1,0S. C. DONNELLY. 1200 

V 10 LI N S. �l :e!J'v'fofl�!: O�m';;!:!UJr�er? i.� , �uttonwood Street, Phlladelp Is, Pa. 
etc. Price 25 cents. Andrew Hyde. Northampton. Mass. 

HOW TO CONS'fRUCT A VIOLIN.-
Full directions forthe construction of a first-class Stra­
divarius violin. IIIUHtrated with 7 dlBllrams drawn to 
a scale. Contained In SCIENTIFIC AMERICAN SUPPLE­
MENT. No. 930. Price 10 cents. '1'0 be had at thla 
office and from all newsdealers. 

THE GRIFFIN MIu!! 
A perfect pnlvenzer of all refractory substances by either 

the wet or dry process. It works better and at less expense 
than any other. Mill, and is conceded to be the oDly perfect 
pulverizing Mill manufactured.: 

For FREE Illustrated Pamphlet address , 
BRADLEY FERTILIZER 00., 92 STATE ST, BOSTON. 

IRo STRUCTURAL 8. ORI"AMENTAL Es' N,SlE:E:L WORK fOR GUILDINCS.lAWN FENt 5TABLE. riOTING, GREY IRON c ... n,NCS MlDIUM & 
HEAVY Wtl�HT To ORo(1\ (AST "'ASH[�, �[M & rORCED STRAPS 
� �TIRI\UP5t fOR TIMBE.R STRU(1UR�S, R R TRE5HEWORK.E.tc. 
51'<[. ... 08. BIIIB, 711 - 14" ST LOUISVILLE. K Y 

-----.. -. 
��:,�:.; ����:�y World's Fair Souvenir and �ures on �antitie8 to manufacturers, 

,J_ W. TAYLOR, OWINGS BUILDING, CtnCAGO, ILL. 

THE MODERN ICE YACHT . - BY 
�:l?·p�,;lt?�!i dltec�ro'ris
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structlon of the f88test and best kinds of Ice Yachts of 
the latest. most approved forms. Illustrated with en­
JlI"8vin2S drawn to Bcale, showing the form. pOSition, 
and arranllelLent of all the parts. Contained In SCIEN_ 
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. To be had at this office and of all newsdealers. 

S CI E N T 1 FIe DIVERSIONS.-DE- e .. n r::t..�:�:lM:�'i��c�c;�:\�·::�: 
scriptions of some Interesting and easil ex- 103 Court �t" New Haven, C.m". 
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teetotum; the enchanted tbe wlneg au pendu-
lum-bob; steam balloons, 6 1lI<llre8_ Contained 
in SCIENTIFIC AMERICAN PLEMENT, No. 930. 
Price 10 cents. '1'0 be had at his office and from all 
newsdealers. 

IRON, COPPER, ZINC, BRASS, TIN, 
0.1 .. Pen orated .u, R",quired for Graltt C1ea�and Min-

a • !;i;Tfe'V ��se�lfto��1'i30�C:n�I'b�6 �r��s. J�Tc�'!.� 
T Works. Fllte r sters.Gasand Water Works. OU,Gas,and Vapor Stoves 
Coffee Machiuery, et Standard Sizes Perforated TIn and Brass always In Stock: 

BARRINGTON & KING PERFORATING CO., Chicago, 
And 28i Pearl Street. New York. 

...-tr ___ BEPERA PAPER. 

REVI8ED AND ENLARGED. 
120 Page .. mill 11 U �upel'b (;nt8 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 Phono�aPh. the curious 
�Yi�&1�J;��8�� k�rfnr:r:tint��ic�c�,sfg�;��! 
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"",Sena/or Ulu.brated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. NEW YORK. 

HYPNOTISM I lts Uses and Abuses. The sel_ 
I (jIlce easily acquired. Dlustrated 

���F�U1\'&iJJ8'1. t'i���
s
l82 State St., CHICA.GO. 

�TE'LESCOPE:�," ' • CATALOGUE: 
W.& IJ. MO G EY. 

_ .  BAYONNE C I TY N J 

OANADA t,�8�=
t
�'!,it°f:m�iW�s �������

l
: 

good thing. Give lowest cash price. send circulars and 
sample to Maritime Supply Co .• Box3. St. John, N. B • 

T� Scientific A merican 
PUBLICATIONS FOR 1894. 

The prices of the d\Jferent pubucatlons ln the United 
States, Canad ... and Mexico are 88 follows; 

RATES BY MAIL. 
The Scientific American (weekly). one year $.3.00 
The Scientific American Supplement (weekly). one 

year. - - 5.00 
The Scientific American. Spanish Edition (month-

ly). one year, - 3.00 
The Scientific American Architects and Builders 

Edition (monthly). one year, - - 2.50 
COMBINED RATES. 

The Scientific American and Supplement - '7.00 
The Scientific American and Architects and Bulld-

ersEdltlon. - - 5.00 
The Scientific American, Supplement, and Archi-

tects and Builders Edition. - 9.00 

12.�0, postpaid. 

l MUNN & COo. Publishers. 
361 Broadway, �ew York. 

Proportionate Rate$ for Six lIIonth3. 
This Includes postage. which we pay. Remit by postal 

or express money order, or draft to order of 
MUNN & CO.,361 Br_dway, New York. 

© 1894 SCIENTIFIC AMERICAN, INC. 
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