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RIDE CYCLES! 
VICTORS ARE BEST! 

BiCycleS, Tricycles, and Safeties. 
Send for free Illustrated 

Catalogue. 
Overman Wheel Co., Dlakers, 

BOSTON, MAS!!l. 

THE KODAK CAMERA 

t°Uo;��� covel Os.-
mera,in h a n d s o m e  
s o l e-l e a t h e r  case. 
loaded forlW pictures. see SCI. AM .• Sept. 15, '88. 

Price, $�15.00. Reloading, $2.00. 
The Eastman Dry Plate & Film Co. 

The Dunning Patent WrollilU-lron Boiler 
With Self _ Feeding Coal Magazi"".IS the best for 

Low Pressnre Steam or Hot Water 
Made in eleven sizes,8uitable to beat the smallest cottage or 

the largeflt bui1dlng� Insurea a warm house ni�ht and dRY. 
Burns Hard or Soft Coal. Wood. (,,,,ire. or Gas. Overl4,OOl 

in
g��:8 :ne:P:&�Il:�;n gl' ��n���t�;·a�18j{��r:!�n 

.. 
New York te:���!l' rr":,�f����8:t l�:ck foX 40, Gen(Li�it�;I)� B�!i�����r8��a��!�n�a�a".ra.

s (Jo. 
Send JOT New Illustrated, Catalogue. 

SAW 8 Wanted50.OOl Sawyers SAWS a n d  I.lumbermen t o  
send us their full address for a copy 0 f Em_ A erson's W- Book of !!lAWS. We are first A 
to introauce NATURAL GAS for heating and 

W
tempering Saw. with wonderful effect uP-

W on improving their quality and toughness, 
enabling us to reduce prices. Address 

S EIUERSON, SMI'I'H & CO. (Ltd.), S Beaver Falls, Pa. 

HARMON'S IMPROVED 
Leveling Instrument. 

With or withollt COlllpns8. 
For EnJl;tneers, Contractors, and all 
others requiring a low price Leveling 

Barnes' Foot·Power Machinery 
Vomplete outfits for Actual Worksnop 
BUsiness. A customer says! U Consid­ering Its capacity and the accuracy of 
your No.4 Lathe. [ do not see how it can be produced at such low cost. The 
velocipede foot-power is simply ele-
5:�� anld ":t

n ��fi"tSi:!?i1,i.rRlt�e Wt��Jg 
8S if I had been walking around." 
Descrip:tive Price List Free. 

W. F. & JOHN BARNES CO .• 
1999 RUBY ST .• Rockford. 1II. 

COM'JlTOMETER 
ALL AR I TMETHICAL 

• • • •  PROBLEMS 
Solved r apidly and accurately 
by us i n 9 the Complometer. 
S av e s  40 per cent. of time. 
Entire relieflrom mental strain 
Adapted to all commercial and 
scientific computations. Send 
for circular. 

FELT'" TARRANT MFG. CO .. 62-56 Il linois St. Cbicago Sll! REGULATING SPECIALTIES 
Made by u s are guaranteed and used by all the car heat-
111ASON R

iEG'iYLX��"h r�yl)�!d
·Be;;ion, Mm. 

KEY SEATINI 111achines and 20" D,·lIIs. 
W. p, DAVIS. Rochester, N, y, 

T::E3:E 

J Citutific �mtricau 
ESTABLISHED IS46. 

WA NTED. o�1!'1:\'inI'ifbJott':!�%Uf�Et';,c;:.ltie��i�� Tbe lIIost Pepular Seientllle Paper ia the World. 
solid CASTINGS for Dies. M oul<!�, Drnam"s. Motors,etc. 

Rochester, N. Y. 1 15 Oxford St., London. 
Send jar cow oj Kodak Primer wah Kodak Plwtograph, 

b���h�����fit�.fr�r
d��{ii�e:������ sired angle. Illustrated circular sent 

3"o''i'f�i��W.t'fI'Mo N, 615 H av-

.' 

erhill Street , Dost 00. Mass. MANUFACTURER.P. O. Box""",New Haven. Conn. Onl), 83.00 a Year,lncludlnll' P08tulI'e. Weeki),. ----------------------------------------------------------------------------------------- �� NUlllber s a Year. 

THE INTERNATIONAL CYCLOPEDIA 

er!d,ff;:t,�? M.�.�or�?7
E���; ����l;�e� "¥�;f.tur-

Wheels and Rope for conVeying power long distances. 
Bend for circular. ------------------------------
ELECTRO MOTOR. SIMPLE. HOW TO 
����r d!�I?.;ra�dO��t;���t�o:: �e�a�<;i��� 
amateurs to make a motor which might be driven with 
advantage by & current derived from a battery, and Which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in SCIENTIFIC AMEltlCAN 
SUPPLEMKNT. No.641. Price 10 cents. To be had at this olllce and from all newsdealers. 

OIL ENGINES. 
For Printers, Steam Yachts, 
���r�ng ���e:�i'(fa� O��� 
tersl �echanics. I t08 �.P. 
It''ue, Kerosene. !iio dUllt. Automatic in fnel and water supply. IIlustr»ted Cata­
logue free. See Illustrated 
notice in Sci. Am. Aug. 4.1888. 

One of our new agents has Ec1.:l't:lo:u. of 1009. 
just taken twenty-one orders for 
the· U INTERN.ATIONAI�" in his first 
four weeks' of canvassing. 

FIFTEEN LARGE ROYAL OCTAVO VOI.UMES. 
MORE THAN 13,000 PAGES. 

MORE THAN 49,000 TOPICS. 
ENGINE CO. SALESMEN WANTED. 

Sold for Cash or on our Eas)' Pa),lIIent 
Delivered free of expense. 

150 DOUBI.E PAGE ILLUSTRATION S .  
100 DOUBLE PAGE MAPS. 

Address Sllbscription D.epaJ·tllleot, 

DODD, MEAD & COMPANY Publishers, 753 & 755 Broadway, New York. 

II CUTLER DESK BEST IN THE WORLD. 
A CUTLER &. SON. 

• BUF:F,ALO. NY , U S ,A 

TH EAMEnI�AIBELLTELEPH�IE ��. MADE WITH BOILINe WjTER. 

Scientific Book Catalogue 95 MILK ST., BOSTON, MASS. E PP S S 
_ -- . CRATEFUL-COMFORTINC' 

. RECENTLY PUBLISHED. This.Company owns the Letters Patent C'· 0 C 0 A Our new catalogue containing ov er 100 pages, lnelud- ant d to Alexander Graham Bell March Ing works on more than fifty differe ut subjects .  Will b e  gr e " 
mailed tree to any address on application. 7th, 1876, No. 174,465, and January 30th, 

' ' " 
MUNN & CO.,  Publishers Scientific American. 

361 Bt'oadwa)', New YOI·k. 1877, No. 186,787. 
The transmission of Speech by all known 

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 �ts licensees responsible for such 
unla wful use, and all the consequencer:t 
thereof, and liable to suit therefor. 

t.�JA�� 1IIt.�,. 
[§I�i1}ji{�I��1����t����r�i sr' 'E' AM �IC' K'IN G Co. also attend tothe preparation of Caveats. Copyrights rl\. , for Bookst Labels, Reissues, AS8ignmel1:ts. and Reports 
on Infringements of Patents. All business Intrusted to Boiler , Coverings, Mlllboard, Roofing. 
them is done with specml care and promptness. on very , Building Felt, Liquid Paints, Etc. re8soI;1able terms. , . DESCRIP'nVE PRICK LIS!"' AND SA.MPLES SENT FRKB. 

A pamphlet'sent free of charjl(e. on' application, con- W JORtI. MFa . . 

MADE WITH BOILINe MILK. 

P U LLEYS Cheapest. Lightest. and Best. Made by 
• Hardwood Spilt P. Co .• Menasha, Wis. 

ANEW CATALOCUE VALUAruPAPERS 
Contained I n SCIRNTIFIC AMERICAN SUPPLEMENT, sent 
f'rt� 0�1rtf'it'� �ij�dl'lr'Brond��)', New York. 

TOOL AGENTS \J\lANTED. 
Iq l'vl'I'y SHOP n" ll\I{('ll �t.",P'" 

) t ( : I l j "'-.: ( t "-
TIiE FII"ESldt i\itCHAI,II' "'�L r�}�l'::l ASPELinUY 

C RJAv,rs '1� L ,,, ' Sf CHICAGO It taining full information about Patents and how to pro- H.· . • 110., 87 Malden lane. N. V. '. cure them; directions coneerning Labels, Copyrights, ...:.' __________________ �. __ ..:.. __________ ...: __ .:....:._ __________ ....; ____ .,..---__:....;--.,..----.,..---------
�:���tta��cteS'lJ':.::B.

Re���r:· ��f[�':.g���n�� 1>:: T� ORIGINAL U NVtJLCANIZED. p�' - -
, tew�' ::0 send. iree oj dlarge, a Synopsis of Foreljl(n Pa. C'ALL1!1l THE (!TA\ID'ARn.;.��)ot IhSej;rsh
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hICh C - \l�lN�" '(0 �4C ) tenL ·Laws. showing the'cost and method of securing ,liU 0 .llll U-"", ,t a.., patents In all the pril!!!iJ!a1 countries of the world. . Accept no packing 88 JENKINS' l"AGKiNG unless stamped 'j.�)" ,_')Sl7tNIJAR�.Jr, �tl .. n lINN k CO .. "' Solicitor. of' Patent., with our ':TradeMark!' 
361 Broadway. New York. JINKINS BROS { . �UV�:i�:�'t"B!io •. 

BRANCH OFFlCE8.-No.6:12 and 624 F Street, Pa- ' 21North6thl't.,PhUa. 
oIIle BulldlnS. Oear nh8keet. Wlisbinf(ton, D. C. ' ., ,64 Dearborn St., ()Id_ 

* TRADE MARK ,,' , �YG 

© 1889 SCIENTIFIC AMERICAN. INC. 

This widel)' circulated and splendidly mustrated 
paper Is published weekly. Every number contains six. 
teen pages of useful inf OImatlon and a large number of 
original engravings of new inventions and discoveries; 
representing Engineering Works� Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry.l!:lectriclty. T elegraphy. Photography. Archi­
tecture. Agriculture. Horticulture, Natural History. etc. 
Complete List of Patents each week. 

Ten.,s. of Sub8crlption.-one copy of the SCIEN­
TIFIC AMERICAN will be sent for one l/eaf'-f>2 numbers­
postage prepaid. to any subscriber In the United States 
or Canada. on receipt of three dollar. by the pub­
lishers; six montbs. $1.60; three months. $1.00. 

Clu"s,-Speclal rates for several names. and to Post 
1l1lBtenl. Write tor partIculars. 

The'safestwaytoremit is by Postal Order. Draft,o? 
Exprees Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray. but Is at the sender's risk. Ad­
dress all letters and make all orders. drafts. etc •• pay. 
able to 

:tM['O'NN dI; COo. 
361 B roadway, New York. 

T�'E 

Scientific American Supplement. 
This Is a separate and distinct publication from 

THR SCIENTIFIC AMERICAN. but Is uniform therewith 
in Size, every number containing sixteen large pages fun 
of engravings. many of which are taken from foreign 
papers. and accompanied with transl .. ted descrlptlopS. 
THE SCIENTIFIC AMERICAN SUPPLEMENT 18 publlsJled 
weekly. and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts. embracing Biology. Geology. Mineralogy, 
Natural History. /ieollraphy, Archlllology. Astronomy. 
Chemistry. Electricity, Light. Heat. Mechanical Engi­
neering. Steam and Railway Engineering. Mining. 
Ship Building. Marine Engineering. PhotQgruphy. 
T echnology. Manufacturing Industries. Sanitary En­
gineering. Agriculture. Horticulture. Domestic Econo­
my, Biograpby, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub· 
lication. 

The most 'mpot"tant Englmerlng WOI1<8. Mechanisms. 
and ManufactUres at home and ab�o&d are' Illustrated 
and described in the SUPPI,EMENT. 

Price for the SUPPLEMENT for the United Btates and 
Canada. $5.00 a year. or one copy of the SCIENTIFW AM­
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Bingle copies 10 cents. Address 
and remit by postal order, express money order, or check. 

111UNN & Co., 361 Broadway, N.Y •• 

PUblishers BCIIINTIB'IC AM EItICAN • 
• 

Building Edition .. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BundlERS' EDITION Is Issued monthly. �.50 a year. 
Single copies. 2Ii cents. Forty large quarto pages. equal 
to about two hundred ordinary book plll!es; forming a 
large and splendid Mall'azine of Architecture, rich • 

ly adorned with ebJgant p1Jltes in ColOTS. and with otbilr 
fine engravings; illustrating the most Interesting ex­
amples of modern Architectural Construction and 
allied subjects. 

A speo1al feature Is the presentation In each number 
of a Variety of the latest and b st plans for private resl_ 
dllDces. city and country. Including tho�e of very mod­
erate cost 88 well as 'the more expensive. Drawlngsto 
perspective and In color are given. together with full 
Plans. Specifications. Sheets of Details. Estimates ... tc. 

The elegance and cheapness of this �nlflcent work 
have won for It the Larllest Circulation of any 
ArchlreC1'uraI publlcation In the world. Sold by all 
neWsdealers. �.50 a year. Remit to 

MUNN & CO., Publishers, 
'361 Broadway� New York. 

PRINTING INKS. 
T' HE .. Seienti1lc American" is printed with CRAS. 

BNlW JOHNSON & CO.'S INK. Tenth and L0m­
bard Sm., PhiIa. ,and 47 ROlle St., opp. DwmeSt.,N. Y. 
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