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HENRY CAREY BAIRD & CO. 
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�1 0 Walnut "'t .. Philadelphia . Pa •• U. S. A. 
Jr Our New aud RevIsed Catalogue of PractIcal and 
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ence applied to the Arts. sent free and free of postage 
to any one in any part of the world who will furnish bis 
address. 

239 Fifth Avenue, New York. 

Architectural gooks 
Useful, Beautiful and Cheap. 

Any person about to erect a dwelling house or sta
ble. either in tbe country or city. or any builder wishing 
to �xamine the latest and best plans for 8 church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete Bet of 
the ARCHITECTS' AND BOILDEHS' EDITION of the SCI
"ENTIFIC A�JERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain draw
ings in perspective and in color, together with fioor 
plans, costs, location of residence, etc. 

'rwo volumes are published aIIDually. Volumes 1 to 
18, whicb include all the numbers of this work from 
COILmencement to December, 18M., may now be obtained 
at this office or from Booksellers and Newsdealers. 
Price, stitched in paper. $2.00 per volume. These vol
umes contain all the plates, and all the other interesting 
matter pertaining to the work. They are of great per
manent value. Forwarded to any address. 

lUUNN & CO., Publishers, 
361 Broad,vay, NeU' York. 

STEREOPTICONS. 
MAGIC LANTERNS AND 
ACCESSORIES. SEND fOR CATALOGUE 
TO CHAS BESE.LERMAKER2IBCENTRE 5T. 

- NEW YORK. 

SCIENTIFIC AMERICAN SOPPLE· 
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10 cents. Also to be han of newsdealers ir. a11 parts oj tbe country. 

Durable-Easily Applied. 
'rbis roofing i8 manufactured 

from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex
posure to the weather as coal
tar roofinl!s do. � Send jar 

ree sampleo j root 12 years old, 
with circula,r and price list to 

ARREN CHEMICAl, 
& lUl<'G. (;0 .. 

�tl Fulton Street, New YOI·k. ll. S. A. 

NOW READY! 

Seventeenth Edition of 

Experimental Science 

HE V ISED AND ENLARGED. 
1�0 I'nge1!j nnd 1141 Supel'b Cuts added. 

Just the thing for a holiday present for any man, 
wOlllaI!,�tudent, teacber, or anyone interested tn science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Pbonugraph. the curious 
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graphy. inClUding Hand Cameras, Cane Cameras, etc.: Systems of Electrical Distribution, ElectricalOre Find
er, Filectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of tbe Stars, and a great deal of 
.other new matter WhICb will prove of interest to scien
I-ific readers. 

MO pages, -i82 fine cuts, substantially and beautifully 
Pound. Price in cloth. by mail. $4. Half morocco, $a. 

rr-Send jor ljj!l�Trarefi cl.l'cni/lr. 
MUNN & CO .. Publishers, 

Office of the SCIENTIFIC AMERICAN, 
361 BltUADW A\,. �E\v YURKo 

ROCK Fastest Orinders Known. In over 600 Factories. 
CHEAP, DURABLE. 

MILLSTONES. Grinds Everything. 

Diamond Hardness. 

E M E HY Fit ;-:;!,ame. 
P- Send jor Clirculal/'. 

STAY SHARP. 
NO PICKING. 

Sturtevant Mill 00. 

THE MANUFACTURE OF MATCHES. 
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ticed in France. With 10 jllust,ration�. Con tamed In 
SCIEXTIFIC AMERICAN SUPPLli!Mif,N'l'. No. 1013. Price 
10 cents. fro be had at thIs office and from all news
dealers. 

Bauer's 

Send fOI'-lliu:;'trat,;d circu
testimonials 

users. 
1 Delubol'O :St . . CHICAGO 

r�NAPOLEON;�1 
� BICYCLES � 1 ARE SUPERB... Catalogue Free I 
'f THE JENKINS CYCLE CO. V � J8 and 20 Custom House Place, Chica� .� 
fJ:e<e>88<e>88<e>.�<e>88<e>88<e>e8<e>.� , 

��New Idea In Trunks 
The Stallman Dresser Trunk 
is a portable dressing case; ;:;�iiiiiii!l!"iJ With drawer8 instead of trays; ....!._--:nI the bottom is as accessible as 

per by Capt. W. DeW. Abney, discussing the action of 
the various rays of the spectrum upon colors. Contained 
in SCIENTIFIC AMEHlCAN SUPPLEMF.NT, No. 1016. 
Price 10 cents. To be had at this office and from all 
uewsdealers. 

Boston, Mass. I� ,,--DEAFNESS 
� '. ,' and HEAD NOISES relieved by using 

� . Wilson's Common Sense Ear Drums. 
o New scientific invention, entirely different 
in construction from all otner devices. Assist the· deaf 
when all otber devices fail, snd where medical skill bas 
given no relief. 3afe, comfortable. ana invisible j no 
wirWi 1�f.iW� at�;'t:fent
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l' II Air Cushion" Rubber Stamps 
lli AJ.WA Y� MAKE A GOU\) I'IUNT. 

Stamp, Stencil and Seal Supplies, 
Wholesale and Retail. THE R. H. SMITH MFG. CII., ... -.... Springfield, Mass . 

SMALL MOTORS for All Purposes. t,:he hest manufactured. SpeciallY adapted fo 
all kinds of Ii ht work1 sewing machine outfits 

.... 
toys, dentaf drills, Jewelers' latbes. model!l, 

e>" ..1  
etc. Send for Catalogue. The LEA VI TT , MOTUR t:O., Manufacturers of Electric 
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STATI STIC S OF THE UNITED STATES. 
-Abstract of a work by Mr. Henry Gannett, giving some 
remarkable and little known factR that tell of the growth, 
the pret;ent condition and the resources of the United 
States. Contained in SCIEXTIFIC AMEllICAN SUPPLE
MENT, No. tOll. Price 10 cents. '1'0 be had at this 
otllce and from all newsdealers. 

REAGAN FEED WATER HEATING, WATER CIRCULATING AND 
SHAKING GRATES, f:�c,(;�;tJ.J1�t\l[�\,;\IMNE, 

a
nd 

AGENTS �r"Ir;t!��J��il��s o�e
s�':i�! 

s��fo�\'.e. 
WATER CIRCULATING GRATE CO., Mfrs. and Sole Props., 

General Office and Works. 1026-1028 Filbert st., Philadelphia, Pa. 

MESSRS. MUNN & CO., Solicitors 
of Patents, have had nearly fifty years' continuous experience. Any 
one may quickly ascertain, free, 
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Communications strictly confidential. A handbOOk of patents and 
how to ohtain them sent free. 

PATENTS 
taken through Munn & Co. receive 
special notice i.n the Scient'ifie Amer-
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circulation of any scientific work. ts .. year. Specimen copies free. 
A ddress MUNN & CO., 

New York, 36t Broadw/U'. 

&WELL DRILLS 
awarded Higuest Medal at the World's Fair. 
All latest improvements. Catalogue free. 

F. C. AUSTIN MFG. CO., CHICAGO, ILL. 

HARELM RIVER IMPROVEM EN T 
and Sbip CanaL-An intere8ting account of the great 
�overnrnent wurk recently completed in New York City. 
With 3 iIIusLrations. Contained in SCIENTIFIC AMEH
ICAN �UPPI.EMENT, No. 101�. Price 10 cents. 'llo be 
had at tins office and from all newsdealers. 

Fo $1 currency or stamps, we will r send by mail, postage paid, 
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capacity 'Ui oz. You will be delighted 
with It. Send for our catalog of special-
ti

ritil';g:�:�·::�l.�jf,�\':,�ti?·MiCh. Gm 

J
The Electric Candle 
for MagiC Lanterns. A hsolu tely the newest 
and least expensive device for scientific or 
popular projection by electriclty. � Send 
for special circular. 

IOIO ch'!R::u��t.� f.gi'IJ�OeCt;r.���ti1!'�. A. 

ORAUGHTING or SI1I,tVEYII'\G taught 
hy III all . Earn $50 to �100 

a month Positions secured. Two cent stamp for 
catalogue. P. O. Box 3ti9, Trenton, N. J. 

The Scientific American 

Reference Book. 
A most useful little hound book of 150 pages, com

prising, probably, the most extensive variety of stand. 
ard, practical, condensed information ever furnished 
to the public for 50 small a price, only 25 cents. 

Among its contents are: The Last Census of the 
United States (1890), hy States, Territories, and Cnun
ties; Tabie of Cities baving over 8,(00 inhabitants j 
Map of the United States-miniature outline; The 
Patent Laws full text); The Trade Mark Law (full 
text); The Copyright Law (full text); The Principal 
Mechanical Movements-illustrated by 1M small dia
grams-of value to inventors and designers of mechan
ism i \ledalHon Portraits of Distinguished A.merican 
Inventors; Valuahle Tables relating to Ste8JI1, Elec
triCity, Heat, Metals, Weights, and Measures. 

IT Sent by mail to any addrp� on receipt of price, 
2;) cents. 

MUNN &. CO., Publishers, 
361 Broadway, Ne.w-York. 

© 1896 SCIENTIFIC AMERICAN, INC. 

Shorthand by, M ail ��':s�ltlJtdt�'::il:���fi�·;t 
lesson Free. Potts �horthand College, Williamsport, Pa. 

I C E M..\t;HIN:E�. Vol'li"," Enlline!il. Brl'''·.'}'''' 
nud Bottlel' .. ' rllachinery. THE VILTER 
MFG. CO., !l99 Clinton Street, Milwaukee, Wis. 

BICYCLES :'�e:.n6h�fcCeO:t��u���p�f;J.sse1!J 
. for Bargain List·' S." Mead & Prentiss, Chicago. 

Wall t ed. Stationary engineers to send us their address 
Valuable information will be given regarding a new and 
Ef g:i� st:�:i�� 18P{��j
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$525 Agent's profits per month. Will prove 
it or Eay forfeit. New articles just out. 
A $1..;0 sample sent free. Try us. 
ELECTROGRAPH CO.,28 Bond St., N. Y. 

���� TYPE WHEELS. MODELS &"'EXPERIMENTAL WtlRK.SMAU-MAtHI"£RY 
NOIJEl1"IES &: ETC. NEW l'ORK &TENCIL WORKS 100 NASSAU aT N." .. 

" DYNAM OS " Care and Management of. 26illus
, trations. Pamphlet, Price 25c. Alnel'icall llldu�t l'ial PubJilShhur COlnpauv. 

Bridge port, (jonn. 

TURBINE WATER WH EELS. 
SEND FOR PAMPHLET. 

"AMES LEFFEL & {]O .. 
SllrlDclleld, Obio, U. 8..4. 

Experimental + Workshop 
s . ... DENI:SON. 143 CENTER ST .. N. Y. 

,� TELE·SCOPE�NOFOR CATALOGUe 
W.& D. MO G [Y. 

. BAYONNE CITY. N J 

DEAF
NESS & HEAD NOISES CURED 

bymyInvillibleTubular Ear Cushions. WhiHpen> htard. 
Warranted to help more caSt!B than all similar dedcea 

F. HISCOX onl�,��i���d�:�'� N�ry �Sl:::t��:��Jk�f��·l�o��·FREE 

• !!t,"q�!t�h��v��Jp�,!��t,. hatch chicks when others fail. Catalogue Free. . Shoemaker Ineubator Co., FreepQrt, III. U. S. A. �POULTRV PAPER,IIlJOB'd, 20 pages, 
25 cm. per year. 4 months 

trial 10 cts. Sample Free. 64-page practical 
poultry book free to yearly subscribers. 
Book alone 10 cts. Catalogue of poultlZ 

�hooksfree. Poultry Advocale,Syracnse.N. Y 

INCUBATOR. 
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try and st the least expense. The 
bookisworth dollars to you. Address 
A. F. Williams, 61 Race 81., BflStol, Conn. 

ELECTRICITY PAPERS 
No.1. How to Make a Dynamo. I Price each 10c. NO.2. How to Make a Telephone. I . 

P C NO.3. How to Make an Electro Motor. BubIer ub. o. 
No.4. How to Make a Storage Battery. Lynn, Mass. 

WOODEN TANKS. 
For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 
1 Ja. Red Cypress Wood 'ranks a specialty. 

\V. E. CAU1WJ<:LL (;0 .. 
217 E .  Main Street, Louisville, Ky. 

IRON INDUS-
try.-Description of the method of manufacturing 
wrought iron into ornamental and artistic forms, With 
9 illustratIOns. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No.1 020. Price 10 cents. 'l�o be had at this Office and from all newsdealers. 

(Decal?Omania), for Bicycles, Machinery, 
� TRANSFER ORNAMENTS. 

. . ' 

NoveltIes, Name Plates, Trade Marks� etc., in all C01tl binations of colors. Hetter and cheaper tban metal Any design executed 
,> to order. Wrlte for prices. NATIONAL DE

CALCOMANIA Co., 228 N.l2th St , Phila., Pa. 

T � Scientific A merican 

PUBLICATIONS FOR 1896. 
The prices of the dill'erent puhllcations in the United States, Canada, and Mexico are as follows ': 

RA'l'ES BY MAIL. 
The Scientific American (weekly), one year $3.00 
The Scientific American Supplement (weekly), one 

year. - 5. 00 
The Scientific American, Export Edition in which 

Is incorporated the Spanish Edition (monthly), 
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 Build-

ers Edition, - _ 5. 00 
The SC ientific American, Supplement, and Archi-

tects and Builders Edition, 9.00 
Proport'innate, Hate,s for Six ]Ionths. 

This includes postage, which we pay. Remit hy postal or expreBB money order, or draft to order of 
MUNN &; CO., 3ti1 Broadway, New York. 
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