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The above are charJ;!es per agate hne-about eillht 
words per line. 'l'his notice shows the width of the line, 
and is set in a�llte type. KnlZravings may head adver. 
ti8ement� at the s-ame rate per agate line. by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn ... 
ing to appear in next issue. 

This material is composed of 

Patont Rivutud. Monarch Rnbbor BOltlll[. 
BEST ZlSf TEED �O�L:J:>_ 

Specially adapted for PAPER MILLS, SAW MILLS, and wherever a 
BELT of UNUSUAL STRENGTH is ·required, 

THE aUTTA PERCHA AND RUBBER MFa. co. 
the well-known mineral Asbes-
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Beware of Fraud, as my name and the price are 
stamped on the bottom of all my advertised shoes 
before leaving the factory, which protect the wearers 

i'1� ;rue�b�8��t:i�fm6's�t:�y ad�� 
It is superior in many respects 
nature on account of its resist. 
and as a non�conductor of elec-

to other materials of a similar 
ance to heat, aCid, and al tea lies, 
tricity. Ifor electrical plates. 
cells. etc., it is unsurpassed. 

JAMES B. EADS.-AN ACCOUNT OF 
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says he has them without my name and price stamped 
on the bottom, put him down as a fraud. 

rmgs, washers. accumulator' 

H. W. Johns Manufacturing CO. 
the llfe and I .. bors of this eminent enjl:ineer. Witha 
portrait. Contained in SCI E"YlFIO AMKIUCAN SUPPLE
MENT, No. �9�. Price 10 cents. To be h .. d at this 
office and from all newsdealers. 

87 �a1.de:n. La:n.e. Ne� Yor.K., 
H. W. Johns' BulldloK FeUs, Fire-Proof 

Roofillg, etc. 
CHICAGO. 

BOLE MANUFACTURERS OF 
Asbestos. lJIlllboard, Sheathings. 
Paino, Liquid Paints, Asbestos 

PHILADELPHIA. LONDON. 

'I�vdty H�ir rurn��:. 
Mention this p .. per. 

Expose an Immense Heated 
Surface. 

THE COPYING PAD.-HOWTO MAKE Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air in Abundance. 
Fomteen Years of Test. 

snd how to ut:se j with an engraving'. Practical directions 
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letter to the pad; how to take off copies of the Jetter. 
Contained in SCIENTIFIC AMERICAN SUPPJ.EMENT, No. 
43"'. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

w. L. DOUCLAS 
$3 S HOE. CEN,!'�E':UN. 
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only hand-sewed welt $4 shoe. Equals custom-made 
Sh�� 
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.
tI�8(J��A� 'i3.5o POLICE SHOE. Railroad Men and Letter Carriers all wear them. 

Smooth Inside as a Hand-Sewed Shoe. No Tacks or 
Wax Thread to hurt the feet. 

W. L. DOUGLAS 82.50 SHOE Is unexcelled 
fo
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SHOE Is the best in the world for rough wear; one 
P��'t.h�OU�LAS

a
.2YSWOE FOR BOYS 1s 

the best School Shoe In the world. 
W. L. DOUGLAS 81.75 YOUTH'S School 

Shoe gives the small Boys a chance to wear the best shoes in the world. 
All made in Congress, Button and Lace. If not sold by your dealer, write 
W. L. DOUCLAS, Brockton, Mass. 

HYATT F I LTERS. 
Tbe Franklin Institute Of Philadelphia h .. s recently 

awarded The SCOlt .... Kacy Premium Illed,,1 to 
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to 
We c .. ll attention to th<:.tact that over twenty cltle. 

(the two I .. rgest plants Ilt present being 
LONG BltANCH, NEW JERSEY, 

and ATI,ANTA . GEORGIA) 

are having the benefit o f  pure water, by the use of our 
By!'tem. 

The largest Sugar Refineries. Paper Mukers, and other 
Manufactories in all parts of the country have for years 
u�ed our filters with jlreat satisfaction and benefit. 

'We have suits Rl!&inst the National. Jewell, and other 
Companies who infrinlle our patents. 
HYATT PURE WATER COMPANY, 

1tl, 18 & 20 Co,·t1nndt St., N. Y. City. 

TO INVENTORS 
AND'MANUFACTURERS 

The 57th Annual Exhibition 
-OF THE-

American Institute of the City of New York 
Will Open OCTO BER 3, I88!!!. 

Intendinll Exhibitors must make early application to 
secure proper space and clasitication. For blanks and 
information, address Hellernl Superinlelldent, 

American institute, New York City. 

YORK MANUF'G 

PATENTS. 
MESSRS. MUNN & CO .• in connection with the publi· 

catIon of the SCIENTIFIC AMERICAN. continue to ex
amine improvements. and to act as Solicitors of Patents 
for Inventors. 
e�s,��n��� ��B:v
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prepKrHtwn of Patent DrawinJ[s, Specifications. and the 
prosecution of A ppliCBtioDQ for Patents in the United 
States, Canada. and b'oreign COl}ntries. .\1 esSTS MUDn & 
Co ... lsoattend tl' the prep .. r .. tion of C .. veats. Copyrights 
for Books. IJab�18. Reissues. A s8i�nments. and Reports 
on InfrinR'ements of PBtents. All business in t.rusted to 
them is done with �pecial care and promptness, on very 
reaaonable terms 
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Cure them; directions concerninll Labels, Copyrijlhts. 
DeSigns, PatentA, Appeals, Roissues. Infrin�ementB. As· 
aill'nments. Rejected Cases. Uints on the Sale of Patenta. etc. 

Universally satisfactory. 
Send for "Our Fuma� Book." 

STEEL 
Abram Cox Stove Co., 

BALLS. MANUFACTURERS. 
Philadelphia and Chicago. For Anti-Friction Bearings, of 

Best (!nMt Steel. Hardened; 
Grou.nd, li

n
d Burnished, from 

3-16In. t02 in. dl .. meter. 
In qu .. lity and density of metal, 

in uniformity of temper, lind in ac
curacy and nicety of finish warrant
ed unequaled. 

Jr Samples and prices an aPplica
tion.. 

a Rolllng-Machine Co.,Fit.hbur&", MR ... 

SEVERN AND MERSEY TUNNELS.-
Full description of these 'two importnnt engineering 
works, with two engravings. Contained in SC]ENTIFIC 
A MERICAN SUPPLEMENT, No. 60". Price 10 cents. To 
be had at thilS office and from a.ll newsdealers. 

ERIE ENGINE WORKS .
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STATIONARY PORTA,BLE AGRICULTURAL E NGINE:S 
STATIONARY poRTA8L£ VERTICAL - BOI L-E R S 

THE AGE OF THE STARS. - BY 
Prof. Janssen. History of the discoveries tbat have led 
to the introdnctlon of the doctrine of evolution In the 
science of astronomy. Contained in SCIENTIFIC AMER
ICAN Sl1PPLE'I>:N.T, NOS. 630 .. nd 631. Price 10 cents 
each. To be had at this office and from .. ll newsdealers. 

--------=--------'-
THE PHONOGRAPH.-A DETAILED 
descripUon of the new and improved form of the pho-
y;!:.
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MF.NT, No. 632. Price 10 Cents. '1.'0 be bad .. t tbis 
omce and from all newsdealers. 

NeWi Cas Engine 
"The Baldwin" 
ExhibiU4 at the late American InstittUe �ir, NfIW York. 

A four horse-power engine in connection with storage bat
tery9 running 84- incandescent electric lights (and without 
b"ttery. 32 I.,hl<l). Idv ing a perfect light, with Illl the ste .. di
ness that can be obtai ned from the high-speed staum engines 
in common use for electric lighting, and permitting any num
ber of lights to be shut. 0 If or turned on witho ut alfectlng the 
�:��iriN�fn.
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f:�fu��� ��':f::���:3�� cheap power is required. Manu .. 

01;1.& Bro1;h.er& c;t, CO. 

RAILS FOR STREET RAILROADS.-
A paper by A. w. WrI/lht, U.K, diBellsslell' the compar
ative value of iron and steel as materhils forstreet rail
road ralls. Contained 1n Scn:NTIFIC AMEI-t[CAN Sr;p
PI,EME"T, NO. 499. P,ice 10 cents. To be bad at this 
office and fl'om all newsdealers. 

ESTABLISHED HALF A CENTURY. 

DARVIN'S J,JrlRE &.BURGlAR 

SAFES 
u. �E MANY ... ,.to 
'I.� PA1EI"IMPROVEMENiS 
BOT rOUND ��HER tJtAKES 
THATvJiLL WELL REPAY Atf 
INVESTIGATION 
ElY .TI\OSEo��I�E TO SECURE: 
THE BEST SAFE 

MARWNSAF£ co. 
NEW YORK, PHILADELPHIA. 

LONDON. ENCLAND. 

Elevato,·s and HolstinK Machinery, 
3S PAltK !tOW, NEW YORK. �I\CI-IINISTS'SUP '--J LATHESv ,,"> 

r' SEND 13 CENTS '/J CHUCK.') -'(,0°"'::::::' 
rOR ILLUSTRATE.D CATALOGUe: 'l./.e-. � ............ S'SCR[WS 

MONTGOMERY&CO IOSFULTONST NY S'O«.'(:A�LlP[RS[fC 

THE AMERIMI �ELL TELEPH�IE ��. 
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 itor its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit tllt-refor. 

Address JOliN A. ROE6LlNG'13 tSONtS, Manufactnr
ers, Trenton, N. J., or 111 Liberty Street. New York. INV ENTORS and others desirln� Dew articles manufac.. Wheels and Rope for conveying power long distances. tured and introduced. address P. O .. Box 86, Cleveland, O. Send for Circular. 

The Ori[inal Unvnlcanized Packin[. 
CALLED THE STA NDARD-�1 �\�e��e,.�:

c
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iCh 
Accept no p .. cking as JENKINS PACKING unless 

stamped with our" Trade M .. rk." {'ll John Street, N. Y. 
JENKINlI BROS 101> Milk Strut, Booton. 

IJ , :i t':R��:� :t.: fu!fe!iro. 

AUTOMATIC CUT OFF ENGINES �:t�\.\i:;:'��< �1 A NU F" ACT JRfD UPON SCtENTt!jC AND PRACTICAL PFUN.CI�lE ( 

BALL ENGINE Co ERIE PA 

SAW8Wanted50.000S .. Wyers SAWS a n d  J�umbermen t o  
send us their full add res. for a copy of Em-A erson's W' Book of �A WS. We aloe first A to introduceNA.TURAL GAS for heating and 

W 
tempering Saw8 with wonderful e1J'ect UP-

W on improving their quality and toughness, enabling- us to reduce prices. Address 
S E1UERSUN, SMI'I'a & CO. (Ltd.), S Ben ver Fnlls, Pa. 

Barnes' Patent Foot Power Machinery. 
_ WORKERS OF WOOD OR METAL. 

without steam powp.r, by u!'Iing outfits orthesellachiDes, 
::tr Tod����a b;�:;��hn:r

o
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theirwork. Also ror 
Industrial Schoola or Home i'raining. 

With them boys can acquire practicaljour-
�:�g��'S ��i::_L��f�a�:I�¥U�'1:e!�r th
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W. F. &. JOHN BARNES CO •• 

No. I99LJlu'07 St., nockford, m. 
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$ ,ientifir �mtrican 
ES:rABLJSHIW 1�46. 

The Most PADlar Seieutilie Paper in the World. 

Only 83.00 a Venr, InclndlnR' l'ostaKe. Weekly. l)2 Numbers a Year. 

This widely clrculn,ed and splendidly Illnstrated 
paper Is publistrd weekly. Every number contains six
teen pages of usefnl lnfOImatlon and a l"l"Ire number of 
original engravings of new inventioDs and discoveries, 
representing Engineering Works. Steam :\Iuchinery. 
New Inventions. Novelties in Mechanics. M8Dufnctures. 
C'hemlstry,ll:lectrlcity, Telegrapby. Pbot.ography, Archi
tecture. Agriculture. Horticulture. Natural ITisf-ory. etc. 
Complete Ltst of p .. tents e .. ch week. 

Tel· ... s or Subocriptioll.-One copy of the SCIEN
TIFIC A "ERIC AN will be sent for one uear-f>2 numbers
postage prepllid. to any subscriber 10 the United States 
or Can .. d., on receipt of t .. .. ,·e dolln'·. by the pub
lishers; six montbs, $1.50: three months, $1.00. 

Clubl'l.-Special rates for several name�. and to Post 
Mastel'll. Write for p.rtlcul ...... 

The s"fest way to remit is by Postal Order. Draft. or 
Express Money Order. Monny carefully pi" ced inSide 
of envelopes. securely sealed. and correctly addressed. 
seldom goes astray. but is .. t the sender'. risk. Ad
dress all letters and make all orders, drafts, etc., pay· 
able to 

A-l:UNN &; 00_. 
361 Broadway, New York. 

• 
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Scientific American Supplement. 
This Is .. sep .. r .. te and distinct publication from 

Tall:: SCIENTU'IO AMERJCAN. out is uniform therewith 
in size. every number containing sixteen larlle pages full 
of engravings. many of which are taken from foreign 
papers. and accompanied with transla.ted descriptions. 
THll: SCIIr.NTIFIC Al\II£RICA.N SUPPLIr.MII:NT is published 
weekly, a.nd include� a very wide rang-e of contents. It 
presents the most recent papers by eminent writers in 
all the prinJipal departments of Science and the 
Useful Arts, embraCing Biology. GeclollY, Miner .. logy, 
N .. tural History Geo�raphy, Archreology. Astronomy, 
Chemistry. ElectriCity. LiJl'ht. Heat. :\Iechanical Engi. 
neering. Steam and Railway Engineering. ;\liningt 
Ship Building. Marine Engineering, PhotolP":1phy. 
Technology, Manufacturing IndustrIes, Sanitary En
gineering. Agriculture. Horticulture. DomestIC Econo .. 
my. Biography, Medlcine. etc. A vast amullnt of fresh 
and va�l1 .. ble inform .. tion obt .. inable in no other pub· 
licatlon. 

The most important E1l{Iineering Works, �I echllnl.ms, 
and Manufactures at home and abrQ&d are illustrated 
and described in tbe SUPPLEME"T. 

Price for the SI'PPUMENT for the United St .. tes and 
C .. n .. d ... $5.00 a ye .. r, or one copy of the SCIENTIFIC AM
EHICAN and one copy of the SUPPLfi:M'Ir.NT, both mailed 
(or one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, expres� money order. or check. 

IlIUNN & Co. , 361 Bronllway, N. Y., 
Publlsbers SCIENTIFIC AMEltlCAN . 

• 

Builders Edition. 
THE SCIENTIFIC AMERICAN ARCHI"I'ECTB' AND 

BUILDERS' EDITION is Issued monthly. '2.50 a year. 
Single copies, 25 cents. �'orty large quarto pages, equ .. 1 
to about two hundred ordinarv bnok pages; forming a 
l .. rgQ .. nd splendid MaKazin" of A ,·chitecillre, rich
ly .. dorned with elegant plates in colors, and with other 
tine engravings; lllustrating the most interesting ex
.. mples of modern Architectural Construction and 
allied subjects. 
'A special featUre is the presentation in each number 

of a v .. riety of the I .. test and best pl .. ns for private· resi
dlll)ces. city and country, including tho.e of very mod
era� coot as well as the more expensive. Drawings tn 
perfiOectlve and In color are given, together witb fuJI 
Plans, Specillcatlons, Sheets of Details, Estimates, etC. 

The elegance and che .. pness of this tD�nllicent wo.k 
haVE: won for It the I,nrl{eot CIJ'culnlion of any 
Ar<'hitectural publlc .. tion In the world. Sold by al 
ne1\·�dealers. e2.50 .. year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. We also send • .  fruQ! chat"{/e . .. Synopsls of �'orelgn Pa

tent Laws. showin� the CORt and method of securin� 
patents in all the principal countries of the world. 

lIIfJl'fN &: CO., Solicitor" of Palenu, 
361 Broad .. ..,., New York. 

BRANCH OFFICKS.-No. 622 and 6U F Street, Pa
CI1lo Building, near '!til....,. WaahlngtOD; D; C.· < 

ES PRINTING INKS. IC� an�. REFRIG�RATING MACHIN . T���iJoi�s�&i�o.:����nii:�nK�t:: 
The Protet ArtifiCial· Ice �'Company {Limited), Room 6, Coal &. Iron Exchange, New York. bard 8't1!., Phila., and 47 Rose St., opp, Duane St •• N. Y. 
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