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Write for Circul,... and tell us what you want. 
B. W. PAYNE & SON, Draw�.r 1001, Elmlra� N. Y. 

New York Office: 1111 Liberty "treet. 
Eastern Agents HILL, CLARh.-:E & CO. Boston, Mass. 

Our. patented Vertical RoHer will not prime. No dan
aer of burning fiues. 

Address JOHN A. ROEBLING'S SONS. Manufactur
er..'!>. Trenton, N. J., or 117 Liberty Street, New York. 

w beels and Rope for conveying power long distances. 
Send for circular. 

INTERNATIONAL INSTITUTE FOR 
Lique��!\N����!v�9. Ne�!!' 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its circulation 
Is many times greater tban that of any s� journal 
now publisbed. It goes into ali the States 1!Ii Territo
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more th!ln to see his advertisement in a printed news
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the ad:vertising agent inlluence you to Jlubstitute 
BODIe other paper 101" the SClENTIFIC AMEJUCAN ,. when 
selecting a list of publications in wblch you decide it Is 
for your interest to advertise. Tbls is frequently done, 
for the reason tbat tbe agent gets a larger commission 
from the papers having a smllll circulation th>Ul is allow
ed on the SCIENTIFIC AMERICAN. 

For rates see top of .first column of this paae, or ad. 
dress 

mUNN & CO .. Puhlishers, 
361 Broadway, New YOl·k. 

Fm1llAlmWJ.TElI-l'Bo01' Btm.D1NG�. 
FmE-PROOF PAINTS, STEAM PAOKII<GS, BoILIUJ 

, CoVERINGS, ETc.. 
Samples and deacriptivePrice Li.t free by mail. 

B. W.l0BNS K'P'G CO., 87 JWDIN UNE, N. i • 

CHICAGO. PHILADE.LPHIA. LONDON. 

THERAPEUTICAL EFFECT OF 
Internal Administration of Hot Water In the Treat-
�� °AJ:vi'rii" !:J��'t.":j.;:9ln. A�t,0S

e'lr�ts Rgfn
t'lie 

treatment. Theory of the action of hot water. Points 
in its favor. Conclusions. Contained In SCIENTIFIC 
AMERICAN S UPPLEIIIENT, No. 46:1. PrIce 10 cents. To 
be had at tbls ofIlce and from all newsdea lers. 

"VVDK_ .A._ �.A.�El.XI!iI, 
.·ro'Vlden",e. n. JI (I-ark 8t.) Sixminutea'walkWeatlromatatlon. 

Orlalnal and Only JJutlder.ot .he 
H ARRIS-C O RLISS ENCINE, 

With Ha.rris' Pat. Improvements, from 10 to 1,000 H. P 
Send for oOPY EngIneer's and Steam User'. 

",,:,JO��:���� oJ. W. Hili, M.E. Prloe8I.2S. 

PATENTS. 
MESSRS. MUNN & CO, in connection with the publi

cation of tbe Sc:rF..NTIFIC AMERICAN, continue to ex
amine improvements. and to act as Solicitors of Patents 
for Inventors. ..,��n��a ���n'l:':.;.!'e�,,���u!'n�Jt:'tr.th·; 
preparAtion of Patent Drawings, Specifications, and the 
gr��:�,U&"n�3i, !Eg\�rt,!rg'!i' &�nfr,:�tsJ��eJIu��eg 
Co. also attend to the preparation of Caveats, Copyrlgbts 
�':: I��7�'e�':,':,�:'or��"::ri't"s. A"X\r:,����BS ������rf� 
them lB done with special care and promptness, on very 
reasonable te1"lll8. 

A pampblet sent free of charge, on application, con-
��n,:nlh�'i'i!I/nJi���;��n �':,��t,r�te¥.�b:I!.d �g;'y��g1l[[ 
Desigus, Patents, Appeals, Reissues, Infringements, As
sillinments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send, jf'uof C�, a SynopSIS of Foreign Pa
tent Laws, showing the CORL and metbod of R9Curing 
patents in all the principal countries of the world. 

MTJNN & CO., Solldtora -ot...Patenh, 
361 Broadway, New Y�r.k. 

BRANCH OFFICE8.-No. 622 and 624 F S�a
oItIo Building, near 7th St reet, Washington, D. C. 

SAWS ru�t����o �::.r�:t��� SA W S 
A full ad<1l'ess for a copy of Emerson's lIT Book 

of !'!A WS. We are first to Introduce NATUR- A 
AL GAS for heating and tempering Saws 

W�Yit;���e[���be::s'it �E�M�p��V��g
re���W 

prices. Address 
S EMERSON, SMITH & CO. (I.td.), S Beaver Falls, Pa. 

IlOOKWAJ.TF.R F.�G1NF.. 
Compact. Substantial. Econom
Ical, and easily managed: guar
anteed to work well and give 
full power claimed Engine and 
:��� ����t:��,Cl�tit�e �';; 

[JUNE 5, 1886. 

NOVELTY ELECTRIC CO. 
Factory an d Store, 5th an d Locust St8., Philadelphia. 

Everythiug Electrical. 
AGENTS wanted; $5.00 to $10.00 made dally by agents 

selling W �gner Pat. Roller Sbaft Tug. Address 
JULIUS WAGNER, Reading, Pa., Patenteeand Mfr 

E 
MODEL and 

L 
SendforCircnlaIt 

XPERIMENTA C,EJones&,Br" 
-A crlerlNATl, D. WORKsPECrALTY. (:I!.Dt�paper" 

frifld'Asl!l POWER .. .. . . . . $240 00 

��:: :: :::::::: �� � U u • • • . • ••• 44000 

W" J1:r�"s c��#�tr!:!l86�?' 
O. 

Springfield. Ohio, 
or 110 Liberty St .. New York. 

, S 

tJ" Perfection" Turbine. 
BEST FOR HICH HEADS. 

NEEDS NO PEN"STOOK. 
Over 500 In use, in the best mills in the 

country. 
C. RIDGWAY & SON, 

Send for circular. CoatesvilIJe, Pa. 

CRATEFUL-COMFORTINC. 

COCOA 
Themost successflll Luhrlcator A QUA P U· R A �tNL��·H�!IfYr.�:'��T 

. 
LOOSE PULLEY OILER. 
HIgbly recommended by those wbo 
have used them for the past two 
years. Prices veryreasonable. Every 
!t�t�o�u�cw�eA7i�h��\d

f��e our 
VAN DUZEN & TIFT, ClnclnnatL O. 
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J cittdific �mtl:itllU 
FOR 1886. 

The Most Popular SeleDtHie Paper ID the World. 
Only $3.20 a Year, incl;;\inI{Postall"e. W..,ekly 1)2 Numhers a l' ear. 

This widely circul ated and splendidly fllustrated 
paper is publisbed weekly. Every number contains six
teen pages of useful infOImatlon and a large number of 
original engravings of new inventIons and discoveries, 
representinj{ Engineering Works, Steam Machinery 
New Inventions, Novelties in Mecbanlcs, Manufllctures, 
Chemistry, Electricity Telegrapby, Pbotograpby, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers lind In the SCTENTIlI'IC 
AMERICAN a popular reswme of the best sclentltlc in-�����·�L�'�';..���Il\!o�!�r�U of the d&J'; and it iatbe aim of. the 1I1lbliablml . 

pre.ent It in an attractive form, avoiding as mucb 8S 

N. J. 

OFFER.. 
If you will put a JENKINS BROS. VALVE on tbeworst place you canllnd, where you 

tlIIDnot. keep other Valves tight, and if it Is not perfectly tight or does not hold Steam, Oils, Acids' 
_ orotlwr fi� 1llllSer tJuw WIY other Valve, you may return it, and your mOIley will be refunded. 

To avoid imposition. see tbat vnlves nre stamped "Jenkins Bros." 

JENKINS BROS., 

THE IMPROVED 

Rider Hot Air PnmDin� En�inc 
ror City or Country Residences, 

Burns Coal, Wood, or Gas. Safe, Simple> 
Durable. 3,000 In use. Send for 

IIIUIltrated catalogue" A." 
SAYER & GO" 37 Dey 81, New York, 

PH OlOGRAPH I C OUlFITS=..!�rar:!':8� .lCtc1'o!'!!!P�" 'i'.I .. Cl!P"! .. 8J> •• tacl .... Baromete .. , Th.rnwm
_, W • •  WAId'.:�I,EY ""'UO •• uccessors to R. " J, Beck, P '  a. IUus. Price List fro. to any address. 

RREL, KEG, 
HOGSHEAD, 

AND 

Stave Machinery 
Over 50 varieties 

ma n u f a c t u r e d  by 

Buft"alo, N. Y. 

COMMON SENSE CHAIRS, SETTEES, 

it is an imitation. 

And Rockers. Strong, durable, 
and comfortable. No light, 
l.'"�l g��o�� g���(,l:sn�f;� 
count to clergymen. Send 
�\'Wd'd.1�,ca:6�f-!me�0 J'tio!: 
daga Co., New York. 
b:��r"e'"'b'Jyl'ri';tt:n .:p t��iS�: 
name is stamped on the chair. 

1f tbe chair is not so stamped 
DEAR SIR: Your rocker is richly worth all it cost me. 

By the comfort of your chairs, you make yourself bene
factor of old men. GEORGE BANCROFT. 

NEWPORT,July18, I878. •-STEAM ENOINES. 
Horizontal and Vertical. 

Dre dtrlna Machinery, 
. - Flonr. Powder, Slate nnd 

. . . FlInt 1'1111 Machi nery, Tur-
.rne Water Wheels. 

- - YorkMfgOo.,York,Pa, U.S,A. 
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possible abstruse terms. To every intelliaent mind, 
tbis journal a1fords a constant supply of instructive 
readina. It is promotive of knowledge and progress In 
every community where It circulates. 

Terms of S n h8crl ptlon.-One copy of the SCIEN
TIlI'IC AMERICAN will be sent for one lIeat'-52 numbers
postage prepaid, to any subscriber In the United States 
or canada, on receipt of three dollars ami twenty 
centll by tbe publishers; six months, $1.60; three 
months, $1.00. 

Clubs.-One extra copy of the SCIENTIFIC AMERI
CAN will be supplied gratls!orevllTIJ club of jlve8ub8crlbers 
at $3.20 each; additional copies at same proportionate 
rate. 

Tbe safest way t o remlt I s byPostal Order, Draft, 0," 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at tbe sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay. 
able to 

J:M:I:'O'NN de 00_. 
361 Broadway New York. 

T�:m 

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

TH. SCIENTIFIC AMERICAN, but Is uniform therewltb 

I 
in size, every number containing sixteen large pages. 
THE SCIF.NTllI'IC AMERICAN SUPPLEMENT Is publisbed 
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, GeololQ", Mineralogy, 
Natural History, Geolliraphy, Archmology.Astronomy, 
Cbemlstry, ElectriCity, LlllIht. Heat, Mechanical Engi
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, PhotOll1"'Phy, 
TecbnololllY, Manufacturing Industries, Sanitary En
glneerlna, Agriculture, Horticulture, Domestic Econo
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely illustrated witb 
engravings. 

The 11WIit impot"tant Engineenna Works, Mechanisms, 
and Manufactures at bome and abroad are represented 
and described In tile SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the ScIENTIFIC AM
ERICAN and one copy of the SuPPLEMENT, both mailed 
tor one year for $7.00. Address and remit by postal 
order. express money order, or check. 

MUNN & Co .. 361 Broadway, N. Y., 
Publlsbers SCIENTIFIC AMEmCAN. 

'1'0 l'oreian S"bscrlbers.-Under the facilities of 
the Postal Union, the SCIENTIl'IC AMERICAN is now sent 
by post direct from New York, with reaularity, to sub
scribers in Great Britain. India, Australia, and all otber 
British colonies; to France, Austria, Belgium, Germany, 
RUSSia, and all other Enropean States; Japan, Brazil. 
Mexl,:?, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:!, for SCIENTIFIC AMERICAN, one year; $9, gold, 
for both SCIENTIlI'IC AMJI'..RICAN an� SUPPLEMENT for 
one year. Tbis includes pcstallle, which we pay. Remit 
by postaI or express money order, or dl"aft to order of 

MUNN & CO.,361 Broadway, New York. 

PRINTING INKS. �E "Scientific American" i8 printed witb CHAS .J.. ENEU JOHNSON & CO.'S INK. Tentb and Lom: 
bard St8., Pbila., and 47 Rose St., opp. Duane St" N. Y. 
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