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Victor Bicycles! _'-=.1-==:::::::=:;;::=:=::==:::;::::::===:::::;:;======= CUTLER DESK 
BEST IN THE WORLD. 

A CUTLER &0 SON, 
• B U FFALO. NY. U S A  

BASE BALL. - A DESCRlPl'lON OF I the great national game of the United �tates, by an 
EnKllsh wrlter� J no. Ne'tVton Crane, with dill gram of 
the field and '1 illustrations of players. Contatned in SCI· 
E'OTIFIC AMl4:HIC .. \S SUPPLKMKNTt No. tU'3. Price 
10 cents. To be had at tbiS omce and from all news
dealers. 

fFEBRUARY 21, 189I. 

SY�ALU�[ M�llt��lt I��� W��KS 
',\ B iii RNS PRJP" 

SCIENTIFIC AMERlCAN SUPPLE-
MENT. Anr desired back number of the SCl8NTuriC 
AMERICAN SUPPLEMENT can be bad at this omce for 
10 cent.. Also to be bad of newsdealers In all parts of 
the country. 

Otis Eloctric Elovator 
-ALSO

Manufacturers of the Standard 
Hydraulic Pa.senger and 
�·reigbt. Steam and Belt 

ELEVATORS, 

For the season of '91 we have ex
tended our line to include Machines 
of many more styles and prices than 
heretofore. Having any interest in 
Wheels, you will surely want to see 
our Catalogue for '91, which will be 
freely mailed on application. Ready 
in February. 

CHANDLER 1& TAYLOR CO'S �E STEAM ENGINES THE MODERN ICE 

PA'5S£�GER ()<FREI G HT L S GRAVES I'x .� E 'llt ,, :;)  �" B"" "'O " • _ J 

OVERMAN WHEEL CO. 
Makera of VICTOR DICYCI,ES. 

BOSTON, WASHINGTON, DENVER, SAN FRANCISCO. 
Omce and Factory, ChlcOI)ee Falls. lUass. ri1WOODEN TANKS FOR RAILROADS 

r WATER WORj( S 
L AOG E W- ATE.� TA. ... ,� • MIL .... S FARMS &c .\ " " S COIVlP�(TE. STOCK OF 

p�:�,-�\C�T��;;����:ED (Yl'RlS'5LUMBlR 
, ...... , , OR FO uND .... TIONS&TOWERS WE CALDWElL&CI? � N" 217 E MAINST LOUISVILLE Kv 

POPE MFC. CO., 71 Franklln Street, BOSTON. 
Jlnmclllloaa .. : U WIoftUI st., !lEW YOU. tU W.buIa 

Ave., CB:ICAGO. l'&ctory. JlAR1'FOB.D, COlIN. 

THE MARINE ENGINE.-BY A. E. 

12T080H.P. 
IN STOCK FOR QUICK 

DELIVERY. 
Por c.talogoe "S," addreee 

CHANDLER & TAYLOR CO., INDIANAPOLIS, IND. 

Scientific B� Catalogue 
UEVENTLY PUIIUSHHD. 

Our new catalo�ue containinll {Ner 100 ()ages, includ
ing works on more than fifty dl1l'erent subJecto. Will De 
mailed tree to any address on application. 

MUI'IN"" CO •• Publishers ScientiHc American. 
atil n,·oadw .. y. New York. 

COMPTOMETER 

Seaton, M.LC.E .. M.l.M.E. An interesting paper In 
which Is traced the development ot the marine engine 
and its appurtenances, and the general Jtro�re!ls that has 
�����ft��': y�a��l'�o

e
n����,�nstr:;�;iJ 1����c�: 

ALL ARITHMETICAL 
" • •  PROBLEMS 

Solved rapidly and accurately 
by usinJ! the COMPTOMETEU. 
Saves 40 per cent. of time. 
E n  t i r e  r e i  i e  1 from memal 
strain. Adapted to all com
merCiR.l and sCientific compu
tations. Send for Circular. 

FELT & TARRANT MFG, CO .. 52-56 Illinois St" Chicago, 

THE DAIMLER MOTOR 
THE DAIMLER MOTOR CO. 

il! prepared to fUrnish 1, 2. and 4 Horse Power 
GA!'! or PETROLEUM lUOTORS 

for all Industrial Purposes. FuUy illustrated catalogue 
<md price Zut on application. Motors In operation a t  
Work., Steinway. Long Island City. 
oaice, 11 t Eaat 14th !'!treet. !few Y.rk ClU'. 

S"PP[,EME�T, Nos. " 3  and 7'7'4. Price 10 cents eacb. 
To be ba.t at thIs omce and from all newsdealers. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 
Tl'an8paf'ent 

Fl,lm8. 
For sale by all Pboto. Stock Dealers. 

THE EASTMAN COMPANY, 

NUT TAP PIN C 8tnd jor Catalogue. ilUCB,tlS7'ER., J:i. Y. 

MACHINE. ------------------------�--��-=�=-�-----=---------------------,- ---",�� PcERFORATED �ETALS' MINING SCREENS. DURRELL'S PATENT. 
N!'. � Mac,J,1lnei,m 11;> .. , � .pln�e •• 

"2 u tD)uS u 
Capacity of lZ gE��es, 8,000 per 

Acknowledged to be an Indispeu.
able tool Manufactured by 

WM. B. I,OCK. 
Buft'alo. N. Y. 

M.A.C:a:::J:N"E TC>C>LS - Engine Lathes, Planers, Shapers, Turret 
Lathes. etc. pr Send jor Catalog"e. 

THE HEN DEY MACHINE CO., 'I'ORRINGTON, CONN. 
2to«lH. P. The Motor of 19th Centnrv 

Can be used Anll Place. to do Anll 
Trork. and by Any ()ne. No Boiler! 
No ��ire! No Steam! No Ashes! 
No Gauges! No Enllineer! A per
fectly safe Motor for all places and 
purposes. Cost of operation alJout one 
cent an hour to tach indicated horse 
power. }for Circulars, etc., address 

Charter Gas Engine CO. 
P. O. Box1(8, Sterllnll'. III. 

ON GAS ENGlNE8. - A VALUABLE 

gr=J'Yof !:I:'n'::f.':; 1:�b������'l.l:n�°J'i..�:l���� ��� 
tail the" Simplex ,. engine Invented by t.he .author and 
Mr. Mil' andin. With 2.1 ligures. Contained in SCl>:NTIFIC 
AM'RICA.N �UPPLEMENT. Nos. , I.) and' 1 ti. Price:O 
cents each. To be had at tnis omce and from all news
dealers. 

� PATENT JACKET KETTLES 
Plain or Porcelain Lined. 

Tested to 100 lb. prpssure. Send for Lists. 
BARROWS-SAVERY CO .. 

S. Front & Reed Street" Philadelpbia. Pa. 

ANEW CATALOCUE VALUA��PAPERS 
Contained In SCIRNTIFIC AMERICAN SUPPLEMENT, sent 
If'OO oj chaf'ge to any address. 

MUNN "" ()II •• 3til IIrondway. New York. 

THE AMERI�AH ULt TELEPH�HE ��. 
95 MILK ST., BOSTON, MASS, 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all knoWD 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its licensees responsible for such 
uulawful use. and all the consequence. 
thereof. aDd liable to aoit therefor. 

,,(' '----��� - eOAL" ORE SEPARATORS. R,EVOLVING'" SHAKING SCRHNS 
o 

". i� JIGS&STAMPBATTERIES - -. "MILLlNGbMININGMACHINERY' , 

� � 0 �1; ___ HARRINGTON & KING PERFORATING € .CHICAGO. 

Usually STRAIGHTW" Y 

VALVES 
have a Wheel Handle, but the 

Handy has a Lever,.and 18 more simple, 
compact, and consequently better. It 

is the Common Sense Gate Valve 
for steam, water, gas, oils. etc. WRITE FOR CO'IPLETE CATALOGUE. 

The Lunkenheimer Brass Mfg. Co. 
1�-1'7 E. Sth 81., Cinc innati, O. 

JENKINS BROS. VALVES! 
JKNKIN!'I DUOS., 71 John St., N. Y.; 105 Milk St., 

Boston; 21 North 5th St •• Pbila.; 54 Dearborn St •• Cbicago. 

WORKINO MODELS and Experim ental 
Work. New Inven

tions worked out. Smail machinery built In iron or brass. 
Working drawings made. Aug. Zaubitz,4B Centre St., N.Y 

THOMAS ALVA EDISON.-A BIO-
graphical .ketch of the ra'eat Inventor, with full-page 
portrait from a recent photogral'h. Cont.ained In �CIEN
''''FIC AM "RICAN SUPPLEMENT, No. '",6. Pr1ce 10 cent. 
To be had at this omce and from all newsdealers. 

Experimental Science 
BY 

Geo. M. Hopkins. 
[n t e re s  t i n  Jl Experi4 

ments in Every Branch 
of Physics. Descriptions 
of Simple and Emcient 
�gfc�tt�y � 'k"�e �f 
Horne. Among Subjects 
treated .. re Electricity in 
all its Branche!, Mallnet
i8m. Heat, Light, Photo-
r
r
�

b
lil::�����l�h�g: 

ies. etc. A world ofValu
a b I e Information. A 
Source of R a t  10 n a I 
Amll!ol;ement. A superb 
work for Young and Old. 

lJIustrated Circular and Table of Contents sent free. 
140 PAGES. � ILLUSTRATlO:wpI. 

PRICE. by 101111. poatpaid, " • • 84.00. 
MUNN "" CO .. P.bll"herll, 

Omce of TEE SCIENTI!:'IC AMERICAN, 
361 Broadwav, New York. 

N AT%ON AL 
STmmL 

TUBE CLEANER 

NEW YORK OFFICE, � PEARL STREBT. 

PHYSIOLOGICAL AND THERAPEU

UCtLt��'h�c�f i�'::'P��io-;;:'&:f:J �h�t' ��I���im
ha:,e� 

... ell dellned Held of usefulness, wlth1n the limits of 
which it can be surpassed by no otber mellns. Contained 
In S{'IENTU'IC AMERIOAN SUPPLEMENT, No. 7'7'0. 
Price 10 cents. To be bad at LhIll 01llce and from all 
newsdealers. 

HW-JO!llS' �-... 
STEAM PACKIN G 

Boller Coverings, lIllllboard, Roofing, 
Building Felt, Liquid Painte, Etc., 

'KSCRIPTIVB PRICE LIST AND SAMPLES SENT FUB. 
H. W. JDHIS MFII. CD •• 87 Malden Lane, N. V. 

STEREOTYPiNG.'-A VALUABLE 
_lei! of lectures by Thomas Bolas. discu .. ing the most 
rl1"��:a'l1g�������a��� Pn'�����,��r:��iCA;iI��� 
PLEMF.NT, Nos. " a  and " 4. Price 10 cents each. 
To be had at tbis Office and from aU newsdealers. 

BA.NKS THE HIGHEST 
Endorsed by the best Engineers. 

••• CHALMERS-SPENCE CO. 
Omre, 69 Liberty Street. 

Works, 419-426 E. Eighth St.,New York 

© 1891 SCIENTIFIC AMERICAN, INC. 

YACHT. - BY 
Geo. W. Polk. 10. new and valuable paper. containing 
full practical directions and speciHcations for tbe con
stmction of tbe fastest and best kinds of lee Yaobts of 
tbe latest, must approved forms. Illustrated with en
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained In S('IEN
TIFIC AM IUUCAN �UPPI.EI\H:NT. No. 6�4. Price 10 
cents. To be had at this omce and of all newsdealers. 

T�E 

J titntifit �tUttitan 
EST ABLI8HED 1846. 

The Most Popular Scientific Paper in the World 

Only '83.00 a Year, Includlnll' POltall'e. Weekly 
62 Number8 a Year. 

This widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six
t.een pages of useful Information and a large number of 
oril(inal engravln�8 of new inventions and discoveries, 
representing Engineering Works. Steam Machinery, 
New Inventions, Novelties ln Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography, Archi
tecture. Agriculture, Horticulture. Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.-one copy of the SCIEN

TUIC AKKlnCAN will be sen' for ""011""1'-62 numberopostage prepaid, to any sublcrlber In the United States, 
Canada, or Mexico. on receipt of three dollal·. br the 
publishers; six months, $1.50; three months, $1.00. 

Club".-Special rates for several names, and to PObt 
MRsters. Write for particulars. 

The sRfest way to remit is by Postal Order, Draft, or 
Express Money Order. Moner carefully placed InSide 
of envelopes, securely sealed. and correctly addressed, 
oeldom goes aatray, but Is at the sender's risk. Address 
ali lette .. and make all orders, drafts, etc., pa.yable to 

MU1'IN "" CO •• 361 Broadway. New York. 
---

TH E 

Jdtutifi.c �mtritaU Juppltm.rnt 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen larKe pages full of en4 
gravings, many of which tLre taken from forei�n papers, 
and accompanied witb translated descriptions. THE 
SCllUiITIFIC AMERICAN SUPPLEMENT Is published week
ly, and includes H. very wide range of contents. It pre
senta the most recent papers by eminent writers in aU 
the principal departments of Science and the Useful 
Ana. � 81olOlf1, GeoJog1. Mineralogy, !'flUural 
Hll!tory,Geclltl8phy. ArchlllOlogy. Astronom1, Cheml.trr 
ElectriCity, Light, Heat. MecbamcRI Engineering, Steam 
and Railway Engineering, Mining. Ship Building. Marine 
Engineering, Photograpby, Technology, Manufacturinll' 
Industries, Sanitary Engineering, Agriculture, Horti· 
culture. Domestic Economy, Biography, MediCine, etc. A 
Vllllt amount of fresb and valuable Information obtain
abl e In no other publication. TM 'II108t tmportant E1IgI� Works, Mechani.ms, 
ttnd Mannfactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for tbe SUPPLICMENTfor the United States and 
Canada, '5.00 .. rear; or one copy of theSCIENTlfiCAME&
ICAN and one copy of tbe SUPPLEMENT, both malled for 
one year for $7.00. Single copies,IO cents. Address, and 
remit by postal order, express money order, or check, 

MUNN "" CO .. 3tH Broadway. New York. 
Publishers SCIENTIFIC AMERICAN. 

---0---

�uildiug �ditillU. 
THIC SCIENTIFIC AMERICAN AR('HIECTS' AND BUILD

ERS' EDITION Is i.sued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal to 
about two hundred ordinary book pages; forming a 
large and splendid Magazine of Arcbitecture, ricblr 
adorned witb ,l_nt plate8 in .olors, and with other Bne 
tNigravings; lIIus'rating the most intere.ting examples 
of modern archttectural construction and allied subjerts. 

A special feature is the presentation in each num ber 
of a variety of the latest and best plans for private resi
dences, city and country, including those of very mod. 
erate cost 88 well as the more expensive. Drawings In 
perspective and In color are given, together with full 
Plans, SpeCifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of thIs ma/j'niHcent work 
have won forlt the Larlfe8t Clrcnlatlon of any Archi • 

tectural publication In the world. Sdld by all newsdeal
ers. $2.50 a year. Remit to 

MVNN "" CO., Pnblisherl. 
361 Broadway, New York. 

PRllVTIlVG Il\TXS 
Tbe SCIENTIfiC AMERICAN Is Jlrlnted With CRAS. 

ENEU JOHNSON &; CO.'S INK, Tenth and Lombttrd 
Ste.,l'hlladelphia,an4 '1 Bote et.,opp, l>uane, liew fork 
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