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�'h1i!iIMUllhm � WEEKLY 
GIIS ENG N & ' ANNOUNCES A MOST PAVORABLE 

it I ES VENTILATING FANS 10 ROYAL OCTAVO VOL S. OVER·l�,OOO PAGES OFPER nADE BY THE HARPER'S 

EXOHANGE, 
H Barclay St" New York, 
156 Adams St" Chicago, 
38 Court Sq" Boston. 

818 Wyandotte Street, Kansas City, Mo. 
�'!n�a"::'� you from 10 to �e�e';::r7o!!n(!��,,:�ers 

BINDERS. e 
Witb tbe Paragon Binder, SCI E NTIFIC AMERICAN can be bound, 8S received each week, in book form. ICvery paper in neat order for reference or future 
re�n�en�i��:[p'f.�3�:�·III' eacb. 
CIIA�. lS. 8EKRY, 

129 Lincoln Place, BROOKLYN, N. Y. 

A DREAM OF COMFORT 
�i�'tMrJ�n8Jfint��Yl�: ot all 
RIP VAN WINKLE CHAIR. A rare combinatlllll of elegance and durabilit7: possesstllJl' six points of excellence unknown in other reclining cbairs. lUus. Cata/Q(}1u free. 

P. C. LEWIS MFG. CO. 
Box 12, Catskill, N. Y 

APOLLO GALVANIZED IRON. 
Saves tbe men', time, ber.an.e it is workable. Return to tbe jobber at his expen se any eheer, or part of a sbeet, tbat bas, or develope In working, any defect whatever. 

APOllo Iron and Steel Compan1, Pittsburg, Pa. 

Bicvcle Electric Ligbts •. taOO Necktie Electric LI"bts.. 1.50 Edison Electric Motors .• 1.00 
f8 Medical Bat.teries. . . ... 3 95 Induction Coils.... . ... 1.70 Electric Bells, IInest... .•. .26 Dry Batteries, best .. • .  .26 

Discount to Dealers. 
Our Bicycle Electric LI"bt Is tbe best thing tbat ever bappened. Catalogue free. 

OHIO ELECTRIC WORKS, 
11 S. Water !It., 

Cleveland, Obio. 

THE PORTABLE 
STRIKING BAG Stands In tbe comer when not in use. Will not destroy piaBter. 'Jlhe most ettective aod beneficial 

�"o'i:,���or �1:Wd�eS::'':.�� :J:,�;� durable. Rapid in its return. Send for illustrated cataloglu free. 
HAWTHORNE & SHEBLE, Pnblic Led"er BulldlDg, 

PHILADELPHIA. PA. 

DRILLING MA'CRINERYJ 
,MANUFACTURED av� 

WILLIAMS' BROTHERS. 
. ITHACA'. N.V.�; 

""U'iIOlTl'n OR ON SIUS;FOR 
SHAL1.OW WRLS,'WITHI 

OR HORSE'POWER 

HALF A CENTURY m' CYCLES.-AN interetitinJr history of lhe CYCle from Irs ori�in up to the preient time. 'Jlne first crank ... dra ven bl(�ycle. The 
•• bone-shaker" and its BUcceSbors. '11he tricycle. The modern wheel. Cycle buildinll n. science. POints or 1m. 
Witbe&lill�·B��:�lg�s�l1C������ � ����Na;.�:g1:;��i: 
�:� a��f:r.LoE::eN:,;i1�on! :11 �ew.r.{��re��.cents. To b\' 

VAPOR LAUNCH. Jl:nMine and helm controlled from bow. Latest Improved and only 12 to I motor now ready for tbe market. 18 to 40 ft. launcbes 2,3,:; and 7 b. p. No licensed en-
r.er�f��"l�r�!�edNO s�� 
�f'T1)'U8 naphtha rYT gaIlollme used. 

h ... . ,----------
lliarine ""npur I(uarille (;u .. .  .1 el'!!Il!)' can'. N'. J. 

Buy TELEPHONES 
That Are Good--Not Cheap Things 

��� ra�����In��lef��r.e P{? e!t.:��"'!;ql�lp!��� fo take the r,lace nf a so-called" jleouine Runn1ngs" outllt. wblCb atter failed to work after a sbort use. 
Hundreds of similar cases may be cited alfectlOfi the apparatus of nearly all so-called competitors. 

WESTERN TELEPHONE CONSTRUCTION CO. 
260 South Clinton Street, Chicago 

TIle Largest Man .. fact ........ o! TeUp/1<>ru8 fn the U. S. 

WEEKLY CLUB TO SUBSCRIBERS IN 
CONNECTION WITH THAT IMPORT

ANT NEW WORK 

JI £ibrary of tbt 
Worhr s Btst 

£ittraturt. 
A comp rebenslve survey of all writers, 
speakers, and tblnkers, ancient and 
modern. wltb tbelr master productions, 
and wltb bundreds of elaborate essays 
on great autbors and great books by 
leading literary critics of tbls country 

and Europe. 

Edl tor-In-Cblef : 
CHARLES DUDLEY WARNER. 

Associate Editors: 

HAniLTON WRIGHT nABIE, 
LUCIA GILBERT RUNKLE, 

GEORGE H. WARNER. 

Assisted by 
AN ADVI",OItY C OUNCIL, Selected from 

YALE, HARVARD, CCII.UMRH" 
and I.EADING UNIVER�ITIE�. 

Tbis magnillcent work Is alike v"luable for purposes of 
Educallon, Entertainment, Reference. 

'llbe crltical ef5:!1IftYB alone, which have been prepared by lIe .. rly 000 leading writers in this oountry and Europe, are permanent contributions to contempor::u; literature 
gi�tbe��e :fu��� �o .. ��e"a�eW��rtt:e rri�g more tban tbe enlire cost of tbe30volumes. 

"A few Write rs of ��s�h,::�:��o�:rr;r�� Off ����E��f?,J3�;.h:��'l:e�8n� ��reeto�n ,:l:::��: ::: Prof. Wlllard Fiske on" Scandinavian Literature;" Rev. F. W. Farrar onttTbe New 
the E ssays with Testament;" Pr,.,t Georg e E. Woodberry on "Matthew Arnoldi" Dr. Hermann 

I ��lfyo:�·.as:,e;:c,;,;,�,,',rlP:;;t r:���i;·�\i;rg��· il.::""h'l!;e\!l';r,eti'�,��l���i/iJ.i 
Subjects treated ?'L:'".?�i;�W�f1.i'I��:l1�o�,9��!��i,�J�fc.����n on Oona te;" He ryJameson 

Mncb migbt well be expected of snch a splendid Rrray of able edItors, judicious advisers, Rnd brlUant writers. and the public is conlldently assured tbat no work on literature of like plan, scope, importance, and magnitude bas ever before been attem pted. Two volumes are now ready,and advance orders will be received tbrougb Harpel". Weekly Clnb at a great reduction from tbe subscription price for tbe completed work, and on easy montbly poyments. 

Watch ... a.'. ImproTed Time Detector . or 24 Keys. witb I�ock attachPatented 
My ioven. will Bue Bellin" or using the Safety IJock nttllchment • accord in� to DeCision of Circuit Court of U. S. for S.D. ofN.Y. Send for Circulars to 

206 Broadway, New York. P. O. Bos: 2Sia. 

How to Order the LIbrary. 
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I ��!f.���!��:! i 
� ��ERICAN' continue to examine improve- � 
� !�r Inventors�ents, and to act as Solicitors of Pateuts � 
� In tbis line of bu.iness tbey bave bad nearly 1!'iJty � 
� r�r::r����' o�n�a�;t ��::i��w:.l:�'::t����: :gJ � 
� the proseoutlon of A.pplicatlons for Patents in tbe � 
__ United St�tes, Canada, and Foreign Countries. Messrs. ___ � Munn & Co. also attend tu tbe&reparation of Caveats, � 
� ��g�p��:g� rri}��g., r:���:' cf 'i!:��:8. AIW\�'u'::1h"i:8 � 
� intrusted to them is don� witb special care and prompt- � 
� ness, on very reasonable terms. � 
� tamt pa�R��eM:'!tfo�e "o�o��'},'I:e�s ��li��Ot':i c�g: � � cure �em� directions concerning Labeis, COpyri"�ts, � 
� �:I:;:�ent.�e¥t�e�ge&" .... �eiii\'�� ��fr6':e"::I�n�1 � 
� Patents, etc. � � Pat�� r}:� .. es'l.');.:rn"; �b:��··�dSfu':,�r.,� gis����� � 
� Patents in ali tbe prillClpal countries of tbe world. � 
� MUNN & CO., SOLICITORS Of' PATENTS, � 
� 361 BROADWAY, NEW YORK. � BRANCH O .. FICES. -No. 622 and 6:U F Street. PaciUc � 'Bullding, near 7tb !ltreet. W A8HINGTON, n. C. � 
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© 1896 SCIENTIFIC AMERICAN, INC. 

•• STEAM.. To Steam .• 

ENGINEERING l"�'-"-'"".:l •• Enginears, 

�j��); s::!tric�;� �:�e����c�l!C;���� Mechanics; Mechanio- neers, Draughtsmen. 
&1 and Architectural Steanl Fitters, Miners, Drawing; Plumbing ; Carpenters. Plumbers. Architecture; Mining; R�erencesEVf'r!f1IJ}/e1'e. Civil Engineering in .r.;mul for Circular. 
all Branches. SuJJject you wish 

The Ia:ternatlonal to Study, 
t!orreapondf'nf'eSehooll R. 9f2 Sf'rRnton, Pa. 

(bt $titntifit Jlmtritan 
PUBLICATIONS FOR 1891. 

Tbe prices of tbe dilferent publications in tbe United States, Canada.. and Mexico are as follows: 
RATES BY MAIL. 

Scientillc American (weekly), one year, $3.00 Scientillc American Supplement (weekly), one year. 0.00 
Export Edition of tbe Scientillc American (montb-Iy) in Spanisb and En"Usb, - - - - - 3.00 Building Edition of tbe Scientillc American (montblyl, - - - - - - - _ _ 2.50 

COMBINED RATES in the United States, Canada, and Mexico. 
Scientillc American and Supplement, - 7.00 Scientillc American and Building Edition, _ 0.00 Scientillc American, tbe Suppiement, and Building Edition, - 9.00 

TERMS TO FOREIGN COUNTRIES. 
The yearly subscription prices (If Scientillc American publications to foreJKn countrie8 are as follows: 

U.s. Money. 

Scientillc American (weekly), - - $4.00 ScientifiC American Supplement (weekly) 6.00 
Building Edition of tbe Scientillc Amer-ican (montbly), - - - - - 3.00 
Export Edition of tbe Scientillc Amer-ican (montbly) in Spanisb and En,,· Usb, - _ 3.00 

EDIJlah MODe,. 
£ s. d. 
016 :; 
1 , 8 

012 , 

012 , 

COMBINED RATES TO FOREIGN COUNTRIES. 
Scientillc American and Supplement, - 8.50 1 14 11 
Scientillc AmericRn and Building Edi-tion, - 6.50 1 6 8 
SCi�n����e���[,��'li���t!1!rc�'f:tn�a� 11.00 2 Ii 2 

or Propmtiolulte Ratu frYT Six Months. 
Tbe above rates include postage, wbich we pay. �emit by postal or express money order, or draft to order of 

lUUNN &0 CO •• 361 

to take tbe Civil Service Examinations now being beld througbout tbe United ,.tates. ,1200 to 12.500 per annum, paid examiners In Patent Office. Full information re-
��rg!��ig��I�ig�Setg,a»'�i�, I���� mention the SCI ENTIFIC AMERICA N. Write to-day. 

Nail. Correspondence Institute, 
C. S. Dept. Washington. D. C. 

AUTOMOBILE Parl�-HordeH.uX·Pllris Race ot.-Brtef account. of the 
r��f��:�r���t��lt'�st��i{�8S���h��:iPteJothr�.B�iZWi:g 
9 Illustrations. Contained in SCI ENTIFIC' AMERICAN SUPPL�MENT. No. J O!l3. Price 10 cents. To be had at this office and from ail new8de:lIers. 

MONEY MAKER. 
SOlteS the" Money Question! " 
II FREE COINACE" 

NO LONCER IN IT I 

The Edison Phonographic News 
tells wbere Bnd bow )'OU can procure cbeapl1 

A PHONOGRAPH or A KINETOSCOPE 
the great money-earnlng wonders. Sample copy lOe. 

THE OHIO PHONOGRAPH CO., CINCINNATI, O. 

ON A STILL Tbe up-to-date sportsman needs for 80ccess. personal comfort and protection the 
IDEAL H � NTINC SHOE_ 

;"�':.'i.d a b�f�:�, ��u: g��r:te �y :nh"ti barden. Wide double soles, robber cemented to�etber. Practically waterproof, lIexible, e88y. 'llhe most servicfable sboe for 8urveyors and eogi Deere. lliustrattd circulars free 
M. A. SMITH & !lON, 
_____ p._lan_ ufact�e�s.'.� __ I_N_ . ___ ..:... ____ _ 

TOWERS AND TANKS 
PATENT SECTIONAL 

ALL IRON TOWERS 
of 4 and 12 Columns, 

for Water Work8. ClUes, Towos. and ManufHctories. 
PLAIN, ALL WOOD TOWE.RS 

ELEVATED TANKS 
for Antomatic Fire Sprinkler Plants 

Manufacturers of 
IRON and S'I'E�;I. TANKS. 

Louisiana Red Cypress Wood Tanks 
a Specialty. 

W. E. CALDWELL CO., 
219 E. Main Street, 

LOUISVILLE, Ity .. u. S. Il. 
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