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�ilvertisements. 
oUnlXARY RA'l'ES. 

III!'Oi.lf' Pnat·, ('Itch ill!!U'rrion - - "."i cents a line 

Buek Pn'rt�. en£'h i IIsf'rrioll - - - - $1.00 a line 
trF1J1" SO/lit' elm,sts r>J Arl!'ertisements, Special and 

JliUluw nltt'� .. flrf n't[lIirt'rl. 
rl'he above are charges per agate line-about eig-ht wOl'd� l.H'r lille. rl'his notice shows the width of the bne, a!lIt i� set ill agate type. Engraving� may head adver­tbemellti'l at the same rate pE'r al,!"ate line, by measnre­went. a� tile letter press. Advertisements must be received at Publication Office as early as Thursday worning to alJpear in the following week's issue. 

.. --�.-=�==::�= (ribun¢ � BiCYd¢ 
Tested and True. 

'l'lte E ... ied Rllnnilllr \Vh .. el in tbe World. 

ao- Send jar Gatalo�ue. 

J citutifie �mtricau. 

To THOSE INTENDING BUILDINGr- .. 
To insure a perfect and permanent finish on all natural interior woodwork the use of 
the WHEELER PATENT WOOD FILLER is essential. It leaves the wood poreR transparent. 

AN OUTSIDE PAINT that outlasts lead and oil paints, is BREINIG'S LlTHOGEN Sill· 
CATE PAINT, especially adapted for buildings exposed to salt air. 
Architects and owners, in their own interests, should see their specifications carried out in full, and examine bills for the articles specified before accepting work as satisfactory. 
References-Most of the leading architects throughou t the U. S. Sole manufacturers of the above articles. 

THE BRIDGEPORT WOOD FINISHING CO., New rIilford, Conn. 
New York, 240 Pearl Street. Chicago. 215 E. Lake Street. Boston, 85 Oliver Street. 

THE • • •  

CHARTER GASOLINE ENGINE � is used for almost every 
purpose power is applied 
to under the sun. and is 
unequaled. 

. , .".. Full particulars by addressing -
- CH ARTER G A S  ENGINE CD. 

, =-::s Box 148, Sterling, III. 

11his beF��:'iD�e8��:�ib�r Horse 
\V.:n!'<'I'Elt 2),0 actual horse power 

GAS ENGINE for � 1.')0. )e8810% discount for cash. Built on interchangesple plan. Built of best.material. Made �n lots of 100 therefore we can make thenSrice. Box-
�faa�rf��:f:��\:1:B�iJ�g�. D pounds. 

pr Write jar Special Catalogue. 

WEBSTER M'F'G CO., 
lOH West 15th StreGt. CHICAGO. 

POWER 7 POWER 77 POWER!!! TH�E--- lAS 
Ififty per cent. increase at no additional expense. 
Victor Vapor Engine. 

Emphatically the Twentieth CeQt(ury Gas Eng-ine. 
Send sta)hp jar catalo(1ue ·'A" 

Reliable agents 1vanted. 
THOMAS KANE & CO. 

64-00 Wabash A ve., Chicago. 

Two cylinders in one casting. 
�����err i�s�w:f�g:n a�r?y '::i�fg: made. Can be used wherever pow­er is required. Either sta4 tionary or marine. No fire. No heat. No smoke. NOli­censed engineer required. 

pr Send for catalogue. 

SINTZ GAS ENGINE CO .. 

THE BLACK M
!
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C� ERIE, PA. II WOLVERINE" GAS AND GASOL I N E  

Small motors for Jill Purposu 

� 
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PHOTOGRAPHIC 
SIMPLICITY • 

Is embodied in the Pocket Kodak. 
EASTMAN KODAK CO. 

,�'colde!fne at agendes 
or by JJzail. Rochester, N. Y. 

ONLY PRACTICAL MAGAZINE CAMERA. 
SUNART'S 

"VENI, VIOl VICI," 
SUNART MAGAZINE, 

SUNART FOLOINGS 

Send for Illustrated Cata· IOl{ue-2 cent stamp. 
!'<I'N,\ It'(' PIIO'I'O CO .. ItOCIJEJ'oO'l'.:U, N. Y. 
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LICHT 
for Lantern Projection Istbe AcetyII:!IleGa�. wLJlcb cun De prnduced durinl! exhibition, and toe light iEi perfectly �Jii�� ;;'vh������nidre��g��sl�e���!� 

The 

tOI'S, jets for any lantern. and calcium carbide for sale by 
Ill·EE:\ & CO., IIH·., 1011 Chestnut St., 

.-hiladf·lphia, Pa. 

Anlerican 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pan y owns Letters· 

Paten 1 ::\ o. 463,5°,), ?ranted 

to Emllc BcrlIncr ::\ :J\·em· 

ber Ii, IS'll, for a comhined 

Telegr:lph and Teleph'lDc, 

co\·ering ;tll forms of 
Microptlone Transmitters 

or contact TelcpilOnes. 

)�-- " �--" ---',---,--.------------ ---

ENGINES, �;rdAT�'l�rNRE� Price. from $1 10 $1�. The U Wolverine" 1s the only re­versible Marine Gas En�ine on rrhe Best Manufactured. No.1 Motor and Bat�e��d�u��\�:ti��!i'���� !(��a�/e 1lHiJ�fiil: th� market. It is tbe lightest en­
t lo1;ine for its power. Require� no 
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X RA Y OliTFIT, $1 M. complete. 
X Ray Book, 25c .. cloth 5OC. 
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NOLVERINE MOTOR WORKS. 

IlT Send stamp for new Circular and Price List. 
BOSTON ilIlITOR cu., 

BONton, Mass, U.�. A. 
12 Jluron Streel, ORAND RAPIDS, MICH. 

�ATENTS! , . .. . MF.SSRS. MUNN & CO., in connection ;' 
with the publication of the SCIENTU'IC AMl:ltICAN.contillue to examine improve­ments, and to act as SoliCitors of PuteHts for inventors. 

In this line of bu�iness they have had 'Ilfarly Fifty 
years' experience, and IlOW bav£> 1t11equaltd·/aciliNes for 
the preparation of Patent Drawtnlls. Rpeclftcattons, and 
tbe prosecutivn of Appiicatiol1:� IOI Patent8 in the United St3tes, Canada, and Foreign Cuuntries. Messrs. Munn & Co. also attend tv tbe preparation of Caveats. 
����g�� ���o��. J��?�=k RoeJs�:���� business intrusted to them ts Sonp. with special care and promptness. on very reasonalJle terms. A pamphlet sent free of char�e on application, con­taming full tf'lformatlor. About Patent� and how to pro­cure tbtHb; dlreCtIon� r.oncerning 'l'rnd emarks, Copy­l'i�hts, Desi�n8, Patents, Appeals, Rei!:lBUeS, InfriniZ'e­ments, ASSlgnments, Rejected Cases. Hints on tbe 
sale of Putents, etc. 

We 81'10 liend, free of c1iargl'. a Hynop3 15 of tI"orelgn Patent Lawsi showing tbe co�t nnd method of securing Patents in al tbe princlpul countries of the world. 
MUNN &. CO., SOLICITORS OF PATENTS, 

361 BROADWAY NEW YORK. 
BUANCH O�·FICF.S. - No. 622 and G2, F Street. Pacltlc Buildin�, near 7tlJ �treet. WASJ1I:-';GTO�, D. C. 

�.'_ . . ... . " . . . CROOKES 
� - TUBES, 
X-RAY APPARATUS 
Ruhmkorff Coils, Static Machines, Fluoroscopes. etc. 

iJr Send Jar New Catalogue. 

C. A. FREI &. CO., 17 Bromfield St., BOSTON 

BOYS' OWN TOY MAKER 
Tells how to make all kinds Toys, 
Steam Engines, Photo Cameras, 
Windmills, Microscopes, Electric Telegraphs, Telephones, Magic 
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also . 

SCIENTIFIC AMERICAN SOPPLE· 
�:-�:t�·l A�nsu����i�]<;�aikc:nu��t�gf a�h:h�c���li'�� 
10 cents. Also to be han of newsdealers iL all parts or t.he countr"f'. 

JESSOP'S STEELTHB\yr 
. FOR TOOLS, SAWS £ Te. 

W'!! JESSOP'" SONS L:� 91 JOHN ST. NEW YORK 

At 

--- .--.-.. �----------

Special Machinery, Dies an d TOOI� 
. . . Sub Press Dies ....... ;; 

For Pwnching and Forming Sheet Metal ., 

A SPECIALTY. 
GEO. rI. GRISWOLD, 

183 "'t. John St., 
NEW HA VEN, CO�N. 

PORTABLE SINGLE RAIL SURFACE RadwAy.-lJetaiis of constrllction and de�criptil)n of 
rolling stock of 8 new Mystem of portable railway which 
�r;����a���� ufo�n 

i�:O���pl�:�. blttv���
e
�g

e
�I�t?tr�l�f;�:�� Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No, 

11114. Price 10 cent., To be hud "Uhi. office and trow all newsdealers. 

The FAIRBANKS· MORSE 
GAS and GASOLINE ENGINES, 

STEAM PUMPS, 
FRICTION CLUTCH PULLEYS. 

�fndJor Engine Cat. uE," and Pump Cat. up." 
Heliable Uoous in All Lines. ) Chicago, Cincinnati. Kansas City, 

FAIRBANKS. MORSE" CD. (�t: ���t�' �eu�:r���: f���e::�l�:: � �i�����Sco,l>����i�n'?'����' 

© 1896 SCIENTIFIC AMERICAN, INC. 

friction Disk Drill 
1-1 a�����et��:�� 
The speed can he i 118 t 8. n t.1 y dlUnged fr m 0 to 100U without­s t o p p iJl g or shifting be l t s. P o wer alJlJlied can be I!radutlt-ed to drive witb eQnal safety the smallest or largest drills wit bin its range 

-a wonderful economy ill 
tillle and great M<lving in 
IIl'j \ \ hl'eakalo1;e. 
;_f,f-' �Plld fot" CntnlofluP. 

BICYCLE MANUFACTURERS 

USE THIS DRILL WITH 

EXCELLENT RESULTS. 

\Vith tbe countershaft at the hase. all possibility 0 f a shak­ing spindle is obviated. Ca­pacity is 0 to Er16 in. drill . 
��:n��fil��gl(}S�h��iB�� tt� 
placed in a machille shop. 

Sole 
Manufacturers: 
W. F. & JNO. 
BARNES CO. 

1999 

Ruby Street, 

Rockford, ilL 

England: 

Cha •. Churchill 
&Co., 

London, E. C. 

PRIESTMAN SAFETY OIL ENGINE 
UA thoroughly 5u-cCl'88ful com,ml'rci(tr- En­

gine using a Safe Oil."-�'ranklin Institute No Extra 1I,sunmce, No �team. No Gas. No Gasoline. Reliable. Sate, Ji;conomical. and Convenient. Cho�en by Nine Goverr:ments. Used for nearly every purpose. 
PHIESTMAN & CO . . lncorp·d. 
,.30110111'." IIld"" 1'II11.A IIEI.I' II /.\, I'A. 

NOW IS THE TIME TO SUBSCRIBE 
-FOR THE� 

ESTABLISHED 1845. 

The most popular Sciwtific Paper in the World 

The SCIENTIFIC AMERICAN has been issued 
every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of the devel· 
opment of the sciences, arts and manufact· 
ureS. Each issue is elllbellished with nu· 
merous illustrations showing great engi. 
neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography, the latest addi· 
tions to the navy, new guns, locomotives, 
etc., sixteen pages each week. Many of our 
patrons have been on our subscription books 
for a period of thirty or forty years. and we 
often receive letters from old readers stat· 
ing that owing to a careful reading of the 
paper since boyhood, they owe their success 
in life more to having had the SCIENTIFIC 
AMERICAN as their constant friend and com· 
panion than to any other one cause. 

The SCIENTIFIC AMERICAN should have a 
place in every dwelling, shop, office. school 
or library. Workmen. foremen. engineers. 
superintendents. directors. presidents. offi· 
cials, merchants, farmers, teachers. law· 
yers, physicians, clergymen-people in 
every walk and profession in life, will de· 
rive satisfaction and benefit from a regular 
reading of the SCIENTIFIC AMERICAN. 

As an instructor for the young it is of 
peculiar advantage. Try it.-Subscribe for 
yourself-it will bring you valuable ideas; 
subst:ribe for your sons-it will make them 
manly and self·reliant; subscribe for your 
workmen-it will please and assist their 
labor; subscribe for your friends-it will 
be likely to give them a practical hft in hfe. 

A yearly subscription to the Scientific 
American is a most accept able holiday gift 
to a son or a friend. 

NEW VOLUME COMMENCES JANUARY 1ST. 
SUBSCRIPTION PRICE, 

$3.00 a year, or. $1.50 for six months. 
� Send your addl'ess for a free specimen 

copy. 

MUNN &. CO., PUBL I SHERS, 

361 BROADWAY, NEW YORK. 

BRASS LABEL HOLD 
Pel" H 11lldrcd. wit h t:td;:� 

lX;'""ll�-ill .. ��.7:1. (ltlil!l"."Iizt. (;OLI>DI(; & CO .. 1I .. 't ..... . lI 

PRINTING INKS 
The 8CIENTIl<'IC AMERICAN is printed with CHAS. F:NEU JOHNSON & CO.'8 INK, 'l'enth .. .lid Lombard "ts .• PhiladelphIa, and 17 Rose St., oJ)p. Duane. New York 
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