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To Business Men. 
II The value of the SCIENTIFIC AMElUCAN a. an adver­
tising medium cannot be overestimated. Its Circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and 'l'errito­
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RADII OF CURVATURE GEOMETRI-
cally considered. By PrOf. C. MacCord, Sc.D.-Explana­
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ture of many plane curves by very simple gr8{)hiC COD­
struction. the proposed mode of operation bemg based 
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SCIENTIFIC AMERICAN SUPPLEMENTS. Nos. il37 and �3S. Ten cents each. To be had at this office and 
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WHy DOES STEEL HARDEN?-BY 
William Me caJf, C.R An Interesting paper .howlng 
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SUPPLEMENT, No •• �1013 and ��4. Price 10 cent. each. 
'1'0 be had at thl. office a d from all newsdealers. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIO AMERICAN SUP­
PLEMENT, �9. Price 10 cent.. To be had at this office 
and of all newsdealers. 
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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 known 
forms of Electric Speaking Telephones io­
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 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 
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MENT, No. �46. Price 10 cents. To be had at thi. office 
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The Most Popular SeleDtiAe Paper in the World. 
Only 83.00 a Id''M'.:.!:'b'�;��\�':.,::all"e • .  Weekly. 

Tltls widely circulated and .plendidly Illustrated 
paper I. publl.hed weekly. Every number contain • •  ix­
teen page. of u.eful information and a large number of 
original engravings of new InventlODS and discoveries, 
representinj{ Engineering Work., Steam M ,whinery 
New Inventions, N()velties in MechaniCS, Manuflt9tures, 
Cheml.try, �Iectrlclty Telegraphy. Photography, Archi­
tecture, Agriculture, Horticultu e, Natural ITi.tory, etc. 

All C]a88es of Reader8 And in the SCIENTIFIC 
AKBm<lAH !ji' pojlular "'''ume uf too hut llCientlJia In­
fonIiat1oo Gerthe (fay; and'lt is tlur aim of the pUbII.hers 
to ]lre.entit In an attractive form, avoiding 88 much as 
po •• lble ab.truse. terms. To every Intelligent mind, 
thl. journal alford. a con.tant Mupply of Instructl .. e 
reading. It i. promotive of knowledge 'and prog es.ln 
every community where'it ctrculates. 

Te .. m8 of Snh8cl·lption.-One copy of the SCIEN· 
TIFIC ,AMERICAN will be .ent for one uear-52 numbers­
postage prepaid. to any sub.criber III the United State. 
or canada, on receipt of tbl'ee dollnt'8 by the pu'" 
Usher.; .ix month., �1.50; three months, $1.00. 

Clnb8.-0ne extra copy of the SCII!:'NTIFIC AMERT. 
CAN will be .upplied grati.jorevery club Of ftvesubscf'lbeTS 
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The .afest way to remit I. by Postal Order. Draft, 01 
Expre •• Money Order. Mon"y carefully placed in. ide 
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.eldom goes a.tray, but Is at the sender'., rl.k. Ad· 
dre.. all letters and make all order., draft., etc., pay· 
able to �U;t:.:rN &;. CO., 

361 Broadway, New York. 
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Sflientific American Supplement. 
Thi. Is a separate and distinct publication from 

THE SCIENTIFIO AIIURICAN. but I. uniform therewith 
In size, every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMICNT Is publl.hed 
weekly, and Includes a very wide range of contents. It 
pre.ent. the most recent papers by eminent writer. in 
all the prinelpal departments of Science and the 
Useful Arts, embracing Biology, GeclolO', Mineralogy, 
Natural Hi.tory, Geography, Archreology. A.tronomy, 
Cheml.try, ElectriCity, Light, Heat, Mechanical Engi­
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogr"phy, 
Technology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Horticulture, Domest1c Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable Information pertaining to these and allied 
subject. Is given, the whole profusely lIIu.trated wltb 
engravings. 

The 1IlO8l; important Enaineering Works, Mechanism., 
and Manufacture. at home and abroad are repre.ented 
and de.c Ibed in the SUPPLEMENT. 

Price for the SUPPI,EMEN!r for the United States and 
Canada. IS.OO a rear, or one cl)PY of the S"IE�;t;IFrc AM­
iii. RI6f.N.amJ�e coPy ot.
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