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Inaide Page. each inaertlon •• • �5 centa a line. ' THE ENDORSEMENT OF FmST-CLASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has fully de-
Back PaKe each iUttelOLion _ _ _ 1.00 a line. \ monstrated these ,:slves to possess the followi�g advantages over 1!-1l other valves and gauge cocks now in use: 

The above are charges per agate Ime-about eiJ!ht 1. A perfectly tlght val"!'e under any. a,:>d all pressWrtS 01 .team, ods, 01" gases. . 
words per line. 'rhis notice shows the width of the lIne, �. Sand or grit of any kInd will not IDJure t,he seat. 
and is set in agate type. Engravings may bea.d adver- 3. you do not havet.o take them o1fto_ r.ep.arr them . . 
tJaement8 at the same rate per a�ate line, by measure- 4. They can .l:!e repaIred 'l?Y any me<?hSIllC 1D a �ew mIDute�. 
ment, as the letter press. Advertisements must be 5. The elastiCIty. of the DISC allows It to adapt Itself to an �mperfect surface. . . . . 

h received at publication office as early as Thursday morn- . In Valves havlng.�r<:mnd or.me�al seats, !,ho.uld sand or grIt get upon the seat, It IS ImpOSSIble to make t em 
ing to appear in next issue tIght, except by re�mdln�. WhICh l� expenSIve rf done by 1?and, and If dO'!1e by machIne soon wears out ·the valye, . 
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To Business Men. 
I The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its Circulation 
Is many times greater than that of any similar journal 
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rooms of the world. A business man wants something 
mO,re than to see his advertisement in a printed news
paper. He wants Circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And <b not 
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selectin� a list of publications in wtucn yuu deClde It is 
for your interest to advertise. Tbis is frequently done, 
for the reason tnat tne agent gets a larger commissIOn 
from the papers having a smull Circulation th}].n is al1ow
ed on the SCIE�TIFIC AMERICAN. 

}I"or rates see top of fir�t column of this pa�e, or ad
dre88 

lllUNN & CO., l'ublisIoers, 
361 Brnudway, New Yo .. k. 
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JENKINS BROS" 7\ John St., N. Y.; 105 lliilk St., Boaton; 13 So. Fon .. th St,. l'hila. 

SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys. 
SEND FOR CATALOGUE. EDISON MACHINE WORKS. �ale8room, 10 DEll" STREET. �ew York. 

ESTABLISHED HALF A CENTUR Y 
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SAFES 
Ii,AV£ MA��£N;r.fp�avEMEN1S 
MOT £.DUND n.f . MAK�S 

� OTHER 'Wl: Iio 
THAT Will WELL REPAY Atl 
LNVESTIGATICN 
EJY\TI\OSEo��I�E TO s£c\.mt 
THE BE,Sr ·SAF£ 

.MARVIN SAFE co. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND.' 

CHARTER'S 

GA�ENGIN�. 
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pulse at every Revolu
tion. 

CHICAGO AGENT: 
H. H. Latham. 115 Monroe Street. 

NEW YORK AGENT. 
Zell Engineering Co., 112 Liberty Street. 

Williams & Orton MfR • .  Co. � - - .�- - - � - .  , - u 
P.O_ Box 148. STERLING, ILL. 

.nufaetured by The Somersworth Maehine ()� �;;::.� .. _��'�\.�" •. "'''_. 

Eo. :R.. � �:nJ:, A.�:;-1&4 L�!..!tree:, CHICAGO. 
Write for Jirculars. -���--------.--------------
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Standard Typewriter. 
T h e  R.lln!ngton 

T,y.pewri ter baa 
stood every test,and 
we are adding every 
improvement, how-
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y in ' . 48 E»ark. E»lace. l.V. Y". 
FULL PARTICULAB8 UPoN APPLICATION. 

Wyckoff, Seamans & Benedict, 
339 BROADWAY, NEW YORK. 

OHARTS FOR GREAT CIRCLE SAIL-
lng.�8Y R. A. Proctor. Showing at once the great circle 
track the compass bearing at each point, and the di8-
�Y[;i ;sl�·=e�?mg�����'a'1� t'S���IF�6 �:::� 
OAN SUPPLEMEN T, No. 5111. Price 10 cents. To be 
had at.t his office and from all newsdealers. 

Wl'l'UERBY, BUGG & RlCliA3DSON. ManuIacturers 
of l'atent IY ood Working �lachlnery of every descrip
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. BaIl & co •• Worcester. MaRS. Send for Catalogue. 

Mentioll this paper. 

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

eatlon of the SCIEN1:IFIC AMERICAN, continue to ex
amine improvements. Rnd to act as Solicitors of Patents 
for Inyentors. 

In thi.line of business they have had f<>l1y-ooe years· 
nperi<mce, and now have unequalM faciJ.iti<?8 for the 
preparatIOn of Patent Drawin�s, Specifications, and the 
p.rose�ution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn &; 
Co. also attend to tl¥! preparation of Caveats,.Copyrights 
for Books, IJabels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special Care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on appUcation. con
taininll full information about Patents and how to pro
cure them i directions concernin� Labels, Copyrights, 
Designs. Patents, Appeals. Rnissues, Infringements, As
Signments, Rejected Cases, Ilints on the Sale of Patenta.etc. 

We also send, free of chairge, a Synopsls of Foreign Pa· 
tent Laws, showing the CORt and method of securing 
patents In all the principal countries of the world. 

IU:1JNN k CO., Solieitol'8 ot Palen", 
361 Broadway, New York. 

BRANCH OFll'ICEB.-No. 622 and 624 F Street, Pa
CUlo Building. Dear 7th Street. Waehln&ton, D. C. 

$10.00 to 
ness. Mngic I.onte 
jects. Catalogues on 
Mathematical, 3 
L.lllANAl'iSE 

$50 00 per night. A 
• �f,!'�I:ngJ'�t d Views of popular sub

. Part 1 Optical, 2 
Iagic JAinterns, etc. 

n Street, Chicago, 111. 

Address JOlIN A. ROEBLING'S SONS. Manufactur 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveYIng power long distances. 
Send for circular. 

SUlELDS & BROWN Manu!aaturerlJ and Svle Prop1'iet<Yrsqj' 
BRADLEY' ICE·HOUSE AND COLD ROOM.-BY R. 

For BOILERS and STEAM PIPES 
Reduce8 {lontleJl8atlon of Steam. 

FOR GAS AND"W" A'I'ER PIPES. 
Prevents Sweating and Freezing. 

The BestNon-Conduclor of Beat and Cold in the World 
Send for il1ustrated descriptive Circular, and name thiapaper. 

143 Worth Street, New York. 
78 and 80 Lake Street, ChIcago. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup
PI,EMENT, :19. Price '!O cents. To be had at this office 
and of all newsdealers. 
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full address for a copy ot :BJmerson's � Book A of �A W:"!i. We are first to introduce N.ATun� A 
AI, GAS for heating and tempering I'RWM 
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prices. Address 
S E;tIEUSON, S;tIITll & CO. (Ltd.), S Bellver It'all!l, Pa. 

These·Paints are in every respect strl'ctly first-class, being composed of .. 
,the best and purest materials obtainable. They haJ"-8 a larger sale than

' 

any other paints made in this country or abroad, and, although they cost 
a trifle more per gallon, they will do more and better work for the same 
amc:'unt of I?oney, o�g to their wonderful covering properties, while 
theIr superIOr durabIlIty renders them the most economical paints in the 
wodd. Sample Sheets and Descriptive Price List free by maiL 

H. W. JOHNS MANUFACTURINC CO., 
SOLEMANUI!'AOTUJUmBOF 

R. W. Johns' Fire and Water-Proof Asbestol Roofing, Sheathing, Building Felt, 
Asbestos Steam J:'acking8. Boiler Coverings, Roof Palats, Fire-Proof Paints, etc. 
VULC4BESTOI, Moulded Piston-Rod PaekiDg. Rilaga. Gaskets, Sheet Packing, etc. 

Estabtilhedl858. 87 MAIDEN LANE, NEW YORK.. CHIUO"LIIM,?ELPHIA. 

© 1887 SCIENTIFIC AMERICAN, INC. 
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THE AM�nI�AN ��LL T�LEPH�N� ��. 
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 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 its licensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit therefor. 

PULLE"YS. 
Order from our "Special List." 

THE JOHN T. NOVE MFG. CO., 

STEAM ENGINES. 
Horizontal and Vertical. 

Dl' c dgi 11 2' Mncllillel"Y. 
Floul', Pnwdcl', Slnt .. nnd 
Flint lllilllllacllil1el·y, Tu.·. 
bine Ware.· \\ heels. 
YorkMfgCo.,York,Pa. U.S,A. 

OF TIIlD' 
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The IIlost Popnlar Sdeutlfie Pap�r in the World. 

tJii:r 83.90 n.,Xfn�·, iJ!CI_l�diu,;r I'ostR&,e. Weekly. 
:)� � ii iilDt'r8 Ii. Y-ee ",: 

Thill widely c irculated and splendidly illustrated 
paper is publtsl.t>d weekly. Every number contains six
teen pages of usefUl infoImation and a large number of 
original engravings of new inventions and discoveries, 
repre8entin� Engineering Works, Steam Muchinery 
New Inventions, Noveltleajn Mechanics, Manufllctures, 
Chemistry,l!:lectricity Telegraphy.PlJotography, Archi
tecture, Agriculture, Horticulture, Natural History. etc. 

All t:lasses of neadel'S find in the SC1ENTIFIC 
A1tlER1CAN a popular TeS'Ilme of the best scientific in� 
formation of the day; and it is the aim of the publishers 
to lJresent it in an attractive form. aVOiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal atfords a constant supply of instructive 
readin�. It is promotive of knowledge and progress in 
every community where it circulates. 

Te .. ms of Sllb.cl"iptioll.-One copy of the SCIEN
TIFIC A"ERICAN will be sent for one year-52 numbers
postage prepaid. to any subscriber In the United States 
or Canada , on receipt, of t1ll"ee dollm·s by the pub

, lishers j six months, $1.50; three months, $1.00. 
Clubs.-One exl1"n copy of the SCIENTIFIC AMERI

CAN will be supplied gratis foreverv club of jive subscriber. 
at $3.00 each; additional copies at same proportionate 
rate. 

'l'he safest way to remit is by Postal Order. Draft, or 
i Express Money Order. Mont�y carefully placed inside 
1 of envelopes, securely sealed, and correctly addressed, 
1 seldom goes astray, but is at the sender's risk. Ad ... 
dress all letters and make all orders, drafts. etc., plLya 
able to 

::t:v.:I:'t7NN &; CO., 
361 Broadway, New York. 

T�E 

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

'J'Hre SCIENTIFIO AM.ERICAN � but is uniform therewitb 
in size, every number containing sixteen large pages. 
THE SCIENTIFIC AnI ER1CAN SUPPLH:MICNT js published 
weekly, and includea a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal de partments of Science and the 
Useful Arts, embracing Biology. Gecloe;y, Mineralogy, 
Natural History, Geol1:raphy, A rchreology. Astronomy, 
Chemistry, Electricity, Li�ht. Heat, Mechanica] Engi .. 
neerIng, Steam and Railway Engineering, llining, 
Ship Bnilding, Marine Engineering, Photogrnphy, 
Technology, Manufacturing Industries, Sanitary En
gineerin�. Agriculture, Horticulture, Domestlc Econo
my, Biography, MediCine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most impvrlant EWlineering Work.<>, Mechanisms. 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLEMENT. 

Price for the SUPPI"EMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM
EHICAN and one copy of the SUPPLEM,r.NT, both mat�ed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

lllUlSN & Co .. 361 Broadway, N. Y .. 
Pu1!lishers SCIENTIFic AMEHI��. 

,.......o .. eill"ll i!'!ubsc .. iIw ..... -Un®r the �i1itles of 
th�al Union, the SCIE"IrIFIC AMEltlCAN 18 nOW sent 
by post direct from New York, with re�ularity, to sub
scribers in Great Britain. India. Australia. and all other 
British colonies; to France, Austria, Belgium, Germany, 
Kussia, and all other European States; Japan. HraziJ, 
Mexico, and aU States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, $4, gol:i, for SCIENTIFIC A1tlERICAN, one year j $9, gold 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
one year. This Includes pcstage, which we pay. Remit 
by postal or express money order. or draft to order of 

MUNN & co., 361 Broadway. NewYorko 

PRINTING INKS. � .. Scientific American" is printed with CRAS • .J.. ENEU JOHNSON & CO. '8 INK. Tenth and Lom. bard Sts� PhiJa, and 47 Rose st., opp. Dulme St" N.Y. 
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