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HENRY CAREY BAIRD ... CO. 
Indast.rial Pabli.hers. Book.ellers, and Importers, 

�HI Walnu, et .. Philadelphia. 1'0: •• 'U. S. A. 
trOur new and Revil!ed Catalol!'ue of PrActical and 

Scientific Books. 88 P&J!'es. Svo, and our other Catalogues 
II.nd Circulars. the wboie coverinll every branch. of Sci_ 
enoe applied t.o the Arts. sent free and free of p08tat!'e 
tn any one in any part of the world wbo will furnish bis 
add_so 

TENS of thousands of visitors 

to the V\'orld's Fair felt � 

sense of regret at their ignorance 

of recent advances in"nlany very 

common branches of science and 
the mechanic arts. The need 

of keeping abreast of current 

achievement and discussion is 
met by the brief articles from 

authoritative pens, free from 

technicalities, to be found in THE 
POPULAR SCIENCE MONTHLY. 
Sold everywhere, SO cents a copy. 

Subscription price, $s.oo a year. 
D. APPLETON & CO., New yom. 

a, ORE BREAKER Capaeity up to 200 to118 per hour. 
Has produced more ballast, road 

metal, and broken more ore than 
aU other Brea"e s oombtned. 

Builders of High Grade Mining 
Machinery. 8end tortJatalognes. 

CATES IRON WORKS, 
CSo. (!lilltfJlI St •• (!lIicR$rCJ 

136 C. Liberty Street, New York. 
2S'l C, I'ranklin St.. Roston. M .... 

Valuable Patent For Sale, No. 505,482 
Machine for Sawing Logs, Trees or SptJes. For Dock :.��� ie��.\'t�

t
e�i .:;,ut��

e
�elegraph Poles, etc., 

A. it. SEAitLY, 48 We::tl3th Street, New York. 

DEAFNESS 

~ 
and HEAD NOISES relieved by using 

. Wilson's Common Senae Ear. Drum8 �. New lICIentllic Invention, entIrely dllferent • '00 in coD8truction from all other devices. As. • mst tlte deat when all other devices fail, 
and wbere medical .kiU bas given no relief. 
They are .ate, comfortable. and Invl.lble; 
have no wire or string attachment. "' rite 
for pamphlet. tr Mention this paper. 

WILSON EAR JlRUM MFG. CO., 
Dnmllapooi_. LoUISVILLE, Ky. 

Model & Experimental Work. t.,���:;�e 
AdVIce and Ideas not charaed fOl'. Send for particulars 
GARDAM & SON, 9ilJohn Street, NEW YORK. 

KNITTI.I MACHINERY. -----=--
Knitted underwear is tn vogue. The best 

machinery for Its manufacture, such as 
SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 
are made by SCOT T & WILLIAMS, 

!JO"" E. Cumherland Street, 
Philadelphia, Pa., U. S.A. 

LIFE SAVING DEVICES.- A COL
t�!�n ��e

s';fo'i-�i
��� 

o:t���<;: ;'�8��u:.���::tt�g
t�: 

London Daily Graphic by various corre.pondents.· With 
100 illustrations. Contained In SC1ENT1F1C AMERICAN 
S[lPPI.EMIolST. Nos. 848 . 849. 830, 831, S3!J, 
"34.861. 8ti!l, 864. 869, S71. 814 and 884. 
Price 10 cents each, or tl.OO for the .erie.. To be had 
&t this oftlce and from all newsdealers. 

WHO can supply Automatic Machines for 
Manufactul'in&" Pressed "'t e el Ve8sel8 i n  

larKe qunntities' otrer8 8hould be 8ent mal'ked 
M. 4!Jl", Rudolf M08se, Hambur&", Germany. 

TED 
TIR"f£CiltSTROF;;;jriG MACHinE 

BOTHINON£SO.f BYMAIL FREE ...... ��---' 
E.LOTHAR SCHMITZ.-..g�",,-� 

92 &94 READE ST. NEW YORK. � 

There is a Agencies for Novelties 
Wanted, Market ADDRESS: 

for- Your RANKIN" co., 
Merchants and Manufacturers 

Specialties 7 Snow H��
e
��don , E. C. I 

in England Enghsh ..nd"A.merican 
I • References. 

ACOOUNTS GUARAN'l·EED. 

J citati tic �tutrica •• 

OF INTEREST TO FOUNORYMEN! 
We wish to license a few more firms to manufacture 

our radiators, for steam and hot water heo.ting, under a 
small royalty. This is a "rowing and protltable business 
.r.;clBIty and is under strong patents. Will sell a com-
�g�x

o��:n�!tlia;ts 
o��d

l��tr��o�e;'��. 
p��'}.,!c�:r 

radiators the be.t in the market. Agents wanted f o r the 
sale of our good.. Correspondence .ollcited from 
foreign countries. 

HOLLAND RAJHA1'flR CO. 
Works, Bremen, Ind. Office. 89 Lake St., Chicago, III. 

VOLNEY W. MASON '" CO. 

FRICTION PULLEYS, CLUTCHES, and ELEVATORS 
PROVIDENCE, R. I. 

THE II CLIMAX" 
Stereotyper and Moulding P ress 

combined, for making perfect CeJ lu-

�f:! o���t'i.f�l:.�;ges
be xr.'i,d f�� 

making Rubbel' l'italllpM. Should 
be in use in every printin� office. 

See SCI. AM., Dec. 00, 1893. Send for 
circular to 

THE J, F, W. DORMAN CO. 
21" E. German �tH 

Baltimore, Md. 
Manufacturers of 

Rubber Stamp., Vulcanizers, Stereo
type Machinery and SJIPplie •• 

116 B. Pennsylvania.: Bt •• Indianapolis, Ind, 

Models and 
Experimental Machinery. 

Will make any trick o r  device wanted. 
Articles Manufactured for the Trade, 

Write for information books and prices. 

HARRISON CONVEYOR! 
B:g-� 6ral�j ,*" Sand, Clay, Tao Bark,..Ginde�i Ora, Seeds,k. 
�.I BOROEN� SELLECK & CO., I��'}'� } Chicago, III. 

TE:.El "c; OLIN" "" 
GASOLIRE EIIGIRES, 

FROM 1 TO 10 HORSE POWER, FOR All POWER PURPOSES, 

THE OLIN GAS ENGINE CO., 
222 CHICAGO STREET, BUFFALO, NEW YORK. 

CAN I OBTAI]\j A PATENT : For a �m� answer and an bonest opinion, ,",ite to 
ex�ri:n� ti;'lJi.e ';��e��

vg:s��e'!�\3"':;%.r;:�� 
tlons strictly confldential. A Handhook of In
formation concerning Patents and bow to ob
tain them sent free. Also a catalogue of mechan
Ical and sclentillc book •• ent free. 

Patents taken through Munn & Co. receive 
�C�'!!r�o��';,'i,�\h

���;;'l.�}�e 1r.:
e:J�:t�';.I't'l,� 

out cost to the inventor. This svlendid paper, 
Issued weekly. elegantly illustrated, has bk far the 

�?3.
t i3c���� 0Jp::[m";�e�Ji?�. ':��t J:'e!�e 

BUildi!W Editionk monthly, '2.'tJt a year. Single 
�Wdl

e�l�te�r:B
COlO::.�������tt:��n�� 

houses. with plans, enabling buiJders fo show the 
latest desJans and secure contracts. Address 

MUNN & CO., NEW YORK. 361 BROADWAY. 

-ACi"NTS COIN. 
Money selling Beveridge'SA n- , "=��ii tomatic Cooker. Latest andl 

.. best cooking utensil ever invent· l�F.=I!' ed. Sells at sight. One Agent 
Bold over 1700 in one town. 
One 8ample Cooker free to 

b1!b9� good agents. Advertising matter 
furnished. For full particulars ad-
dress W.E. BEVERIDGE. 

I
, ' 

Box'l28. BA1.TIMOAE. MCI.
, 

lonitor InGubator. 
Hundreds Of testimonials as to 

Its merits over all other makes. 
MEDALS and DIPLOMA AWARDED 

AT THE WORLD'S FAIR. 
Large hook with cuts for stamp. 

BUY THE BEST. 
el RACE ST., IRISTOL, CONN. 

��:�J',; ;!;����y World's Fair Souvenir 
and ligures on quantities to manufacturers, J. W. TAYWR, OWI!(GB BUILDING, CHICAGO, ILL. 

* THE" MUNSON" TYPEWRITER. * 
Thi. machine Is an .. evolution," the outgrowth of years of experience and the 

best :r:!"te�
f :::'f.�';,.

w0'k is
I�.���P�:':�r."'b��n

o:��t� the 
Ea8i1y operat .. lI. witb U nlveroal Key Hoarll. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
dBrahle and pn"ilykept lnorder. ail key., 90 characters. Weight, with csrry

In,, C88e, 16 pounds. Special wheels for dllferent languages. 
Hf;Jhm Medal. Awarded, WQI'ld'. 11\> ... , OhicaQo,l893. S",d for circular to 

The Munson Typewriter Co., 162 S. La SaHe Street, Chicago. \II" U. S. A. 
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To hi!! own inie:telt, "ho deals in Arms and Ammunition or .... ho Ihoot •• RUle 
PlII:ol, or Shot Gun and hu Dot a copy Qf IDEAL HAND HOOK, No.4.A 

:�rvr��:::: f:r:=�O:E :�tC::!"trie���:: s�=�� Ameroan.) IlK IDEAL M.FG. CO.; Drawer86u, New "aveR. (;� 8. Ao 

NOVV B..E,A.:DY 1 

Fourteenth Edition of 

Experimental Science 

REVISED AND ENLARGED. 
1!10 I'alre8 and 1)0 Supel'b Cllts added. 

Just the thing for 8 present for any man, woman, 
st����, ��

c::,e
�it�� ��i:.�:�g��'t���ee.!f. :81��'i:'will be 

found the Scientillc Use of the Phonograph. the curious 

�thca�t��':"�� �,'1;rtn�r!:t�,:n3�pc':Jc�R:;-sfgli!�r:� 
gri!�le��:�i:l�:c���:S�b�::� ��fu::l�

r���i� 
graphy. inc)udin� Hand Cameras. Cane Cameras, etc.; 
Systems of Electrical Di.tribution, Electrical Ore Find
er, Electrical Rocker, Electric Cnimes, How to Color 
Lantern Slides, Study of tbe Stars. and a great deal of 
other new matter which will prove of interest to scien
tific readers. 
b�N��J�i�fot'i::�Y �n�li

.
al�.ft'��';,�,

f$�� 
arSe1la for illustrated circular. 

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

361 BROADWAY, NEW VORK. 

if he Investfgates Its merits, which 
are the cause of its Wonderful 
demand where Introduced. 

JT Send for '94 Catalogue 
P. F. OLDS " SON, 

Box 218, Lan8in&", Mich, 

THE FISHER 
Patent Steam Pump Governors 

For steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 
For Steam Pump. filling elevated open tanks, 

are the most gosltlve and durable devices 
R'Wt,8l���e

�����;i. 
pr Send for circulars and testimoniaJs. J<'I�H"R GOVERNOR (:0" 201 S. 1st Avenue. - - Marshalltown, Iowa. 

iELECTRICITYI By our correspoudencemethod 1 I) thorough courses; Experiments; rea� 
lJO�bleTerms. Citculars Fl'ee. The8cientijlcMat'hinist Co. OlerrelaIHI,O. 

T� Scientific A merican 
PUBLICATIONS FOR 1894. 

The prices of the dilferent pubiicatlonsln the United 
States, Canada, and Mexico are as follows: 

RATES BY MAiL. 
The Scientillc American (weeIWy), one year $3.00 
The SclentIlic American Supplement (weekly), one 

year, - - 5.00 
The Sclentillc American, Spanish Edition (month-

ly), one year, - - - - - - - - 3.00 
The Scientillc American Architect. and Builders 

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

The Scientillc American and Supplement - t7.00 
The Sclentillc American and Architect. and Ruild-

ers Edition, .. .. 5.00 
The Sclentillc American, Supplement, and Archi-

tects and Builders Edition, 9.00 
Proportionate Rates for Six Months. 

This Include. postage, which we pay. Remit by JlOIItaI 
or ex press money order. or draft to order ot 

MUNN & CO., 361 Broadway, New VOI'k. 
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