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Inefde Palle. eaeh Ineertlon - - - ,:; centil aline. 
Hack l'all'e. encb i neerdon - - - 81.UU a line. 

The above are char"es per agate Itne--·about e\lrht 
words per lino. This notice shows the width of the line, 
and is set in Rjlate type. EnlrTavlngs may head adver­
tisements at the same rate per Alrate line, by measure. 
ment, &8 the letter press. Advertisements must be 
received at publication office as early as Thursday mom­
� to appear in next issue. 

.. 1m provement the order of the age." 

THE SMITH P TYPEWRITER 

Important 
�fI�!

e
�';���;al Features greatly perfected 

The Most Durable in A ]bmment. 
EaSIest Runnin� and Most Silent. 

All type cleaned in 10 seconds without soiling the hand�. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

Send for Catalogue. -------------- ------------
Victor Sicycles! 

For pleasure, business. recrea­
tion, and for anything you 

could use a bicycle for. 
VIC'I'ORS ARE BEST r 

Send for catalol(ue. 

Ovprman Whetl CO., Makm, 
Cbicopee Fnlls. IUa8s. 

COMPTOMETER 
Cra.u>B J4'AltK.) 

ALL �.�I.Tp���T�r�§ 
Solved rapidly and accurately 
by usinll the COMPTOMETER. 
Saves 40 per cent. of time. 
E n  t i r e  r e  l i e  f from ment.al 
strain. Adapted to all com­
mercial and 8cientifl c compu­
tations. Send for circuldT. 

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

PROPERTIES OF ALUMINUM.-BY 
A. E. Hunt.J. W.LangJey. and (\ M. Hall Purlty of 
aluminum. and processes of manufacture. PropertIes 
with res� to specific gravity. Action of heat on alu­minom. Corrodl1'l11ity. mechanical properties, 8tre�h. 
�':.�'Aet::tS(JI�'::��':11���I��u;ni��������Tt N� 
'7 :;0. PrIce HI cents. To be had at this office and fJ'Om all newedealers. 

NEW KODAKS 
" You press the button, 

we do the rest." 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

StJ1ldfoT Oatalogue. RUOHESTER, N. Y. 
3 to to H. P. Tbp MO'fOR of 19th CENTURY. 

Can be used Any Place. to do A1l1l T"Vork. and by Anyone. No Boiler! 
No }fire! No Steam! No Ashes! 
No Gauges! No EDa-ineer! A per­
fectly safe Motor for all place. and 
purposes. Cost of operation about ont 
cent tIn hour to each indicated horse 
p01ve-r. For Circulars, etc .. address 

.Keo.o.,.. �I Charter Gas Engine Co. 
81 •• 110"1. Sale,y. P. O. Box 14S. SterUnll', III. 

PEROXIDE OF HYDROGEN. - AN 

¥'b'Je�����:����\�J':��d ����;,�I�r�:��'oll�8 
Bubstltnce. Contained In SCIENTIFIC AMERICAN SuP. 
PLEM .NT, No. '7 :i2. Price 10 cents. To be had at this 
OflIce and from all newsdealers. 

PATENTS! 
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amine improvements, and to act as Solicitors of Pateuts 
for lnventors. 

In this line of business they have had fortll� lIears' 
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prosecution of A pplications for Patent" in the United 
States. (',anada. and lforeign Countries. MeB8rs.)1 unn " 
Co. also attend to the preparation of Caveats. Copyrijlht8 
for Books. Label. 8. Reissues, AS8Ulnments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. . 
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cure them; directions concerning l�abels, Copyritlht8, 
!::��t����':;t!.fI(l':i:8.
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tents, etc. . We al80 Bend. free of charge. a Synopsis of "orelll'D Fa­Wilt LaWB. showinl( the cost and method of securing 
patents In all the principal countries of the world. 

DItrNN & CO., Solicitor. of' Paten&a, 361 Broadway. New York. 
BRANCH OFFlCBS.-No.622 and 624 F Street, 1'.-

0lIl0 BlilldtDII. Dear 7th Street. WllllhilllltoD, D. 0. 

J cieutifit �meritau. 

THE TEACHING m' SUlENCE.--

Barrel, Keg, Hogshead 
.AND 

STAVE MA()HINERY. 
Over 50 varieties manu­

factured by 
E. & B, HOLDS, 

BUFFALO, N. Y. 
Also a full line of Wood 

Chamferlng, HowellDg, andCroolDg. Working Machinery_ 

ALUMINUM BRONZE AND BRASS 
as a suitable material for Propellers. -A paper by 
Eugene H. Cowles. discussing tbe various materials that 
have been used 10 the construction of prupe1ler wheels, 
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,"CIEN'1'IFIC AMERICAN SUPPLEME"T, No. '74l1. Price 
10 cente. To be had at this office an" from all neW80 
dealers. 
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SAWS WHmed fIO.OOO Sawyers SAWS a n d  Lumbermen t o  

A 
send us their full address for a copy of Em_ 
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o
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W
GAS for heating and temperin� Saws WithW wonderful effect upon improving their qual-
ity and tOUJlhne8s. enabling us to reduce 

S II.rlces. Address EIUER",O:>o. SMI'l'H S & CO. (Ltd.). Beaver Fnlls. Pn. • 

IATES ROCK A ORE BREAKER 
Capacity up to 150 yards per hour. 

Has produced more ballast. road 
metal, and broken more ore than 
all other Breakers combined. 

Send for Catalollues. 
CATES IRON WORKS 

:i0 C So. Clln��ll�AGCI. 215 Franklin St .. Boston, M ..... 
«Dey Street, New York . 

JENKINS BROS. VALVES! 
JENKI Nl'! BROS •• 71 John St .. N. Y.; 100 Milk St .• 

Boston; 21 North 5th St .• Phila.: 54 Dearborn St •• Chicago. 

CHEMISTRY! 
PRATT INSTITUTE. 

An eveninll course of combined lecturt'"8 and labora­
tory practice will be started October 3. Work will deal 
with the elements of Inorllanic chemiHtry and qualita­
tive analysis. Classes meet three evenin
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01llce, Ryereon Street, Brof'klyn. N. Y. 
F. B. PRATT. Secretarv. 

:a::: _ \IV _ J 0 :a::: N'" s:r 
Asbestos Sectional Pipe Covering 

A Non· Conducting Covering for Steam and Hot Water Pipes, etc. 
READILY ATTA.CHED OR REMOl'JID BY A.NY ONE. 

A.sbes'tos BoUer oo"Ver:l.n.gs. 

H. 

�. �. J'oh.:a.. �aD.�ac"t'U.r:l.:a.5 OO2U.pa:a.y, 
BOLE MANUPACTURERS OF 

W. John.' Aehesto. MIUhoard. l'!beal.lnIl'8. Bnlldinll' Felts. Fire-Proof Paint., Liquid 
Painte, Allbellto. Rooflnlr. etc. 

87 Malden Lane, New York. CHICAGO. PHILADELPHU. LONDON. 

.... l ..... �� 1""2-4-8-:\01�1��J!� 
OVQf 2500 IN Ui'E'MARINEANDSTATlONARyJ SAFE, ,\ELlA8� AN8�CONOMICAL,REQUIRING NO �'gLLED ENGINEER. 

fall r.IUiI�ED �SU'6- H�,,&1�r$!'NE��6BK. 

£)!EI1A�ST����! 
IN THE WORLD. 

..-speed, Comfort and Safety. 
AGENTS WANTED. 

Large Illustrated Catalogue sent Frell to any Address. 

CASTINGS. - A DESCRIPTION BY 

r.!i. IJ;.�I��;fi�
s
.E:'.fC�g��������cWft�r�':.i":��%� 

illustrating the uppa1'lltus. Contulned In SCIENTIFIC 
AMERICAN 8UPPLEME"T. No. '7 :i3. Price 10 cents. 
To be hud at this Office and from all newsdealers. 

THE EAGLE BICYCLE MFG. CO., 
STA�ORD. CONN. 

V VAN DUZEN'S",' 
,,-' � -� . LOOSE PULLEY' OILEP � ""I£j IS A GRAN!) SL CCESS, THE PROOf I� 

�� J�" IMITATORSAREMAKING OILERS 
elN "� WHICH ARE INFRINGEMENTS ON OUR 

\.... PATENTS 'VANDUZEN 8: TIFT - Wnterol'(atalooue C, N'T I a 

[OCTOBER 4, 1890. 

BllllkLY&I,f; 
Steam! Steam! 
Quality Higher, Price Lower. 

For Strictly Cash. Complete Fixtures except Stack. 
2·Horse Eureka Boiler and Engine, - $135 
4· " " " " "  -210 
Other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE &, SONS, 
Drawer :is. ELMIRA. N. Y. 
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� cientific �meritau 
ESTABLISHED 1�46. 

The .III08t Popular Stleutille Paper lu the World. 

Only 83.00 a Yenr. inciudinlll·ostnll'e. Weekly. �2 Numbers n Yellr. 

Tbl .. widely ch'eulntec1 and splendidly l\lustrated 
paper Is pub Ished weekly. Every number contains six­
teen pages of useful information and a larg� number of 
original engravinjls of new inventIons nnd discoveries, 
representing Engineering WorKs. Steam .\1 uchinery, 
New [nyentJoDS. Novelties in Mechanics, MaDuflictures, 
Cbemlstry. Electricity. Te egraplly. Photol(raphy. Archl­
tt'Cture. Agriculture. Horticulture, Natural HiSTory, etc. 
Complete List of Patents each week. 

TerRIS of Snbocl·lption.-One copy of ,ha S(,IEN. 
TI1l'JC A\lERICAN 11'111 be sent for one ye.ar-52 numbers­
postage prepaid. to any subscr,ber In tbe United States, 
Canada or Mexico, on receipt of tllI"I'e dulllll',. by the 
publisbers; six montts. $1.50: three month •• $1.OU. 

C I u b •• -Special rates for several nameR, and to Post 
Alasters. Write for p8rt�culars. 

Tbe safest way to remit is by Postal Order. Draft. or 
Express Money Order. Monny carefully placed Inside 
of envelopes, securely Eealect, ana correctly nddressed, 
seldom goes astray, but is at the sender's rIsk. Ad­
dress all letters and make all orders. drafts, etc .• pay· 
able to 

�'O'NN &: CO.� 
361 Broadway, New York • 

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

TIl. SC,""TIFIC AMERICAN. but Is unHorm therewltb 
in slze, every number containing sixteen lara-e paa-es ful1 
Of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE S<'Ittr-:TllI'I(, AMERICAN SUI'PLICMltNT is published 
Weekly, and includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts. embracing .Biology, Gecloe;y, Mineral02Y, 
Natural History, Geo�raphy. Archreolol(y.Astronomy, 
Cbelilistry. ElectriCity, Light. Heat. �lechaDical Engi­
neering. Steam and Railway EngineerinM;, �Iining, 
Hhip .BUilding, :Marine En�ineeringt PhotDgrnphy, 
Tec:molol(Y. ManuftiCturlng IndustrIes, Sanitary En­
gineerin�. Agriculture, Horticulture, Domestic Econo­
my, Biography, Medicine, etc. A vast &m{Jllnt of fresh 
and valuable information obtainable in no other pub­
licatIOn. 

The most imporiant EnyineeTiw:/ Works. llechnnloms, 
and Manufactures at home and ab!'o&.d afp. illustrated 
and described in tbe SUPPLElIE�T. 

Price for the 81'Pl'LEMENT for tbe United States and 
Canada. $5.UO a year. or one copy of the SCIEN1'IFCC AM­
ICHICAN and one copy of the SUPPLIi.:Mlf;NT, both mailed 
ror one year for $'i.UO. Single copies 10 cents. Address 
and remit by postal order, expreSB money order,orcheck. 

itlUNN &; (;o� 361 Broadway, N. Y .. 
Pllblisbers SCUNTIll'lO AMEllICAN • 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHl'l'ECTS' AND 

BOILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies. 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pal(es; forming a 

8MOKELESS EXPLOSIVES.-A LEC-
larl(eand splendid Mnlrnzin" of .o\l·cbi,ecllIl·e, rich. 

ture by Sir Frederick A bel. F.R.S .. treatlDli: of the pro- Iy adorned with elill ant plates in colors. and with other 
ductlon of eX

f
lostves for rapid tlrlnl( guns. �nd j!lvlng line engravings; IIbstratlnlt the most Interesting ex. 
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S
g{F.;'�i-��0'1��i.�'1 ,bns�: . amples of modern Architectural Construction and 

PL.3fENT, No. '7411. Price 10 cente, To be had at this ail,ed subJoots. 
office and from all neWSdealers. A special feature Is the presentation In each number �-...,....---__ ------___________________ -'-___________ of a variety of the latpst and nest plans for private resl-

�- (-�lJTT ER DESK E, "T iN THE W9RLD. 
_ D. C L' T L E R &.. �� 0 N . 

• . .... .  • BliFFAL(' NY . LJ S A 

denceR. city and country. including tho"" of very mod­
erate co@.t as wen as the more expensive. Draw1ngs in 
perspective and in color are l(iven, togetber with full 
Plans. Spec tlcatlons. �heete of Details. Estimates, .. tc. 

The elegance and cheapness of this llllt!<nltlcent work 
NATZONAL 

ST::mmL 
TUBE CLEANER 

� BANKS THE HIGHEST have won for It the Laruest CII'culn,lnn of any 
Endorsed by the best Engineers. Archtyecmral publication In the world. Sold by all 

CHALMERS'SPENCE CO. newsdealers. $2.fIOa yea�. Remitto 
Oftlee, 69 Liberty Street, 

Works.419.425E.Eighth St.,NewYork i MUNN & CO., Publishers, ----------------------------------------------------------- 1 361 Broadway, New York. 

© 1890 SCIENTIFIC AMERICAN, INC. 

I· TP!l:'c!!�!!!�. pr!��!:' 
BNBU JOHNSON & CO.'S INK, Tenth and Lom­

bard Ste .. Phila..lllld 41 Rose St .• opp. Daane St. N. Y. 
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