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THE GREAT IDIPROVEMENT IN 

ROOFING 
We .. re now ready to supply tbe product of entire-ty new machinery and procesBe� just completed, by 

aid of whicb we not only have Rreatly improved 
tbe strength .. nd dur .. bility of Our well-known 
ASOI<:,,'l'O" I{OUFf !Ii". but bave also secured 
a degree of uniformity never before stiained in any 
similar fabric. We offer Uns as the PEHF1WTED 
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d as the most desirable Rooting 

The Important features of our recent improve­
ments, for which patents have been allowed and 
others applied for in this Country and in Europe, 
are described in our new circular. which. wltb sam· 
pies, will be .ent free by mall. 

Our Asbestos RoofiDIl is now in use upon Fac­
torit.8, ffoundries. CotlOn Gins. Chemical \Vork.s 
&aBroad Bridges, Cars, Steawboat Decks, etc., in 
all parts of tbe world. 
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fur obipment, a bout 8fi pounds to 

It Is adapted for steep or fiat roofs In all climates 
and can be readily applied by unskilled workmen. ' 

pr There ara inferior imitations of our Asbestos 
Roofin�. Purchasers are cautioned. 

EXClusive sale of our IMPROVED ASBESTOS 
ROUFING will be given to reliable dealers In im­
portant town� where we have not already made 
art"'dDgements. 

H.W.JOHNS MANUFACTURING CO. 
SOLE MANUFACTURERS 01' 

B. W. Johns' I'ire ond Water Proof Asbestos 
I!Ibeall.lug. Building Felt, etc. Asbestos 

BoUer Coverings, Sl enm Po.ckintls, 
Fire-Proof Painls, etc. 

Samples ana Descriptive Pria Ikt .Free I>v Mail, 

87 Malden Lane, New York. 
CHICAGO. PHILA DELPIlIA. BOSTON. 

A MAGNIFICENT COLORED LITHOGRAPH, 
28 x 42 in •• of the grand Machinerv Holl 

FOR TBE 

WORLD'S COLUMBIAN EXPOSITION, 
Just issued by the Board of Directors, sent postpaid to 
��:I�?::,

s
M�a:;�ol;}�' s�ee�: 8Iitc���'iJ:vorld's Fair 

SAWS W .. nted 50,000 Sawyers SAWS and Lu mber m e n  to 

A 
send us their full address for a copy of Em-

A erson's ar Book of SA WIS, new 1890 edi-
tion. We are first to introduce NATURAL 

W GAS for beating and tempering Saws wltb W Wonderful etfect upon improving theIr qua-

S Iity and toughnes� enablinlt us to reduce 
prices. Address "MERSON SilllTH S '" CO. (Limited), Beaver Falls. Pa. 

The Shimer Cutter Heads 
4:1.000 SOLD. 

To work Car Siding, Flooring 
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Blinds. Cope Heads to 
match. Sam'. Je Shim.... & 1S0Dl, 
Centre St., Milton, Pa. 

::tvL.A.C�:r:lSTE TOOL. 
EnlZine I�athe., Planers, Sbapers, Turret 
Lathcs, etc. or Send for Catalouue. . The U�ndey Maeb. \.10., 1'orrlnct,eD, CODD. _ 

LEARN WATCHMAKING, En""aving, and kin­
dred branchea. Send for Pros�eclus. CHICAGO W ATCH� 
MAKERS' INSTITUTE, 22 Van Buren Street, CHICAGO. 

WHEEL 
Gives the hIghest efficiency 

of any wbeel In tbe world. 
Simple and reliable, adapted 
to every variety of service, 
witb beads of 20 feet and up­
ward. Write for Circulars, 
The Pelton W .ter Wbeel (lo. 
12ll. Main St., San Franci.co, Ca1., 

or 23�. Central Building, Libertyand West Streetl,N ew York. 

ALL£ _t-E:. ', CA�TINGS FR�M SPECIAL �R'j S 
� '-==--AB AND FINE GRM IRON AL, J SI fEl 

LIN &�C I F ,NE T,,"INC JAr PAIr -. AS DEV 0 � FlN·SH'NO. At.,/ Nu A - -T�OM LEHIGH AvE 8< A...,EBICAN ST PHILA ' NO ......... 

�.. mA!,!.�Il! AMERICAN, continue to examine improve­ments, and to act as Solicitors of Patents for Inventors. 
In tlilallne of buswess tbey have bad fortY-five 1/enrs' 

experience. and now have unequaled facilities for the 
preparation of Patent DraWings, Specifications and tbe 
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& Co. also attend to tbe pr@aratlou of Caveats, Copy­
rlgbts for Books, !.abel .. !telssues, AsslRDments, and 
Reports on Infringements of p .. tents. All buslne ... in-=�'l,� �e::��gn��r: t:;;"1l,. 

speCial care aDd prompt-
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i
¥:,�!?t'o CO! CD�em' directions concerning Labell!. Copyrlll: �ts, Des!gns, p .. tents) Appeals. ReIBBnes, Infringements, A8s.gnments, ReJected Cases. HInts on the sale or Patents, etc. 

We also send. ! .. no! chaf"!7et a Synopsis of ForeIgn Pa-
��n1':l'':' .. n

b
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MUNN &; CO., Solicitor" of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and o:u F St� Pa­CIllo BuUdIng, Deaf 7th Street, Wasbtngton. D. C, 

j'eitutific !lUtriclu. 
SIEMENS' + CABLES. 

SUBMARINE, -I- -I- -I- .... -I- TELECRAPH, 
UNDERCROUND, 

INTERIOR, -I-

-I- -I- -I- TELEPHONE, 
ELECTRIC LICHT. 

Address, 

Manufactured under autborlty of 
SIEMENS &; HA LSKE by THE EDISON GENERAL ELECTRIC CO. 

at tbeir SCHENECTADY WOR.KS. 
Estimates furnisbed on application. 

Cable and Wire Department, Edison General Electric Company, 
EDISON BUI LDING, Broad 8t., NEW YORK. 

NEW KODAKS 
" You press tIle buttOIl, 

we do the rest." 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Films. 

For ... le by aU Pnoto. Stock De .. lers. 

r AUGUST 22, 18<)1. 

THE AMtRl�AN BELL 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 transwission 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 
indi vidual user of telephones not furnish­
ed by it or its I icensees responsible for such 
unlawful use. and all the consequences 
thereof. and liable to 8uit tht'refor. 

GEAR CUTTING 
Lelond, Fanlcon &; Norton Co.,Detroit,Mich 

T:a: :e:: 

THE EASTMAN COMPANY, 
Send for Catalogu.. lWUHESTEll, N. l' ESTA B],ISHED 1846. 

The Most Popular Scientific Paper in the World THE HORSE'S HOOF.--BY DR. WIL-
l1am .. on Dryden." A very valuable paper on the trea.t­
ment of tbe borse's hoof. a.nd bow to overcome defects. 
Contained in SCll1:!'o:TlFIC AMKRICAN SUPPLF.llENT. 
No.7S6, Price 10 cents. To be bad at this office and 
from an newsdealertt. 
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Ashes! No Gaulles! No Engi-
neer! A perfectly safe l't1otor 
for all places and purposes. Cost 
oj operation about one cent an 
haur to each indicated 1wrse PO'lV-
er. }I.'or Circular!!. etc., address 

Economy. ReliabilIty, CHARTER GAS ENGINE CO. 
SimplicIty, Safety. P. O. Box 148, �terting. In. 

'./! rf_' : ,� /' � ...... ,.-t,- '", \, '-� '\ " C,( .... � f;;'� 
!: I r'?:': r"" "':'"<""'0 �-::".....,\:: --:'" �J·lt.l��IJE 

CO?'Pt'R. TUBES "' ,/  4(. o�s /" 'l':.\11U· .... t�i _ 
,,\\\.Ut!R�SS \lR�"S\'l\Rl "".os \..\'>\-),,, .... '% 

TRANSMISSION OF POWER BY COM-
pressed Air.-A valuable and tnterestin�' review of the 
present BtatuBof the problem of establi�hing compressed 
nir plants for furnishing motive power to consumers. 
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from all newadea1era, 

land.-A deSCription of the only known cryolIte depoel t 
In the world. ApplIcation of the mlner .. 1 to tbe soda 
and alumInum Industries, Cont .. ined In SCIENTIFIC 
AMERICAN SUPPLEMENT, No . .,.93. Prlce1D cents. To 
be h .. d at  thIs Office and from all newsdealers. 

JENKINS' UPRIGHT CUSHIONED 
POWER HAMMER. 

AliA YE HI & GHEMISTS ��g:.� :�8:��� 
See Advertlseme t In this paper August 15, I"" .. - - '0;.�'.7J.� PcERFORATED �ETALS"MINING SCREENS, 

--'" (" '----.� • �OAL"O ORE SEPARATORS, REVOLVING"" SHAKING SCREENS :, ' .... � , JIGS &STAMP BATTERIES ,,-" MILLING, MINING MAlHINERY�'. ,�, 

� \ ', .' � -' HARRINGTON & KING PERFORATING € ,CHICAGO. � -------

POPE MFC. CO •• 77 Franklin Street, BOSTIXt 
Bruch HouleS: 12 Wanen St., NEW yn'DK, 291 Wabuh 

Avo. CHICAGO. Factory, RARTFOltD, COKK. 
JAMES WATT, AND THE APPLICA-
tion of Science to tbeMecbanlcal Arts.-By Arcbibald 
B .. rr, B.Sc. A very Interesting revIew of the life work 
of the celeOrnted eD�neer. with the lessons to be drawn 
from it by those who are enteriI:.1l U1)on the study of 
science with a view to its application in en�ineerlDg 
work. Contained 1n SCIKNTIFIC AMI�RICAN RUl'PLE. 
ME"T, No. '44, Price 10 cents. '1'0 be had at this office 
and from all newsdealers. 

1.8' 19,763,'59�36,735 
17.63 V5,876,302 �'.� U,076X2,3U3-U 

'67.01 The COMPTOMETER 
solves rapid! y an d a.ccu­

rlLtely all arithmetical problem& 
Operated by keys. Saves 60 per ct. 
of time. Entire relief from mental 
strain. Ada.pted to all commercia) 
accounting a.nd scientific compu· 
tat lons. SEND FOR CIRCULAR. 

FELTIUIRANT MFG, CO .• 62·66 Illinois St., Chicago. 

NEW YORK OF"lCl<, 28� Pl<ARL STREET. 

NICKEL-IN-THE-SLOT MACHINE S. 
By W. L. Augblmbaugb. An interesting descriptlou of 
tbevarious coin-controlled apparatus now 80 common tn 
pubUc places; witb an explanation of tbeir mecbanlsm. 
l\Iustratcd witb 14 llgures. Contained In SCIENTIFIC 

���:I,
C
a��t �gft;Jl�::,;ci f�gm !R!ew!:i��re��. 

cents. 

HANGIOS AID COUPliNGS 
COMPLETE STOCK OF 

Double Brace. Self-Oiling, .A4justa­
ble Ball and Soc�t Hangers, 

Pillow Blocks, Post 
Hangers, Etc. 

E�iIDD P,tlt ��m�n::i�D ��U�1iDg. 
I EDISON GENERAL ELEOTBIO 00" 

SCHENECTADY, N. Y. 

STHAM ROAD R OLLHRS �!�l#J�lfJ�'TtwftljW;:f.91:��:J�E!o. 
• BOI�J<Jl..�.

OF EVE_IJY nE�(!RIP"I'10N. 
Manufactured by HARRISBURG FOUNDRY AND MACHINE WORKS, Harrisburg, Pa" U, S, A, 

INVENTORS THE BOSTWICK & BURGESS MFG. CO., Norwalk. O. invite oorresJlOnlleaoo wtth tbose bavlug new·artlcles of MERIT (toy .. adv. specIalties or STAPLE GOODS) to sell. make on ro;yalty OfUDller coqtmet; those prinCipally ot 11'0011 preferred. SPLENDlD FACILITIES, 

© 1891 SCIENllFIC AMERICAN,INC. 

Only ",3.00 a Year, Includlnll" Postall"e. 
Weekly·-:12 Numbers a Year. 

This widely circulated and splendIdly Illustrated 
p .. per Is published weekly. Every number contains six­
teen p .. ..:es of useful InformatIon and a large number of 
original engravings of new lnventIons and discoveries, 
representing EngineerIng Works, Steam Machinery. 
New Inventions, Novelties In Mecbanics, Manufactures, 
Cbemlstry, ElectricIty, Telegr .. pby, Photogr .. phy, Archi­
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete dst of patents e .. cb week. 

Terms of Su bscription.-One copy of the SCIEN­

TIFIC AMERICAN wUl be sent for""", year-52 numbers­
postage prep .. id, to any subscriber in the UnIted St .. tes, 
Canada, or Mexico, on receipt of t hree dollars by the 
publishers; six months, 'L50; three months, $1.00. 

CI 0 bs.-Speci .. 1 rates for several names, and to Post 
Masters. Write for p .. rticul .. rs. 

The safest way to remit Is 'oy Postal Order, Draft, or 
ExpreBB Money Order. Money carefuUy pl .. ced inside 
of envelopes, securely sealed. and correctly addressed. 
seldom goes .. str .. y. but Is .. t th3 sender's rls\j::. Address 
..ll-l.etters and m .. ke all orders, drafts, etc., p .. y .. ble to 

MUNN &; CO., 361 Broadway, New York. 
---0-

THE 
Idtntitie �mtdeuu JUPpltUltnt 

ThIs Is .. separ .. te and distinct publicatIon from THE 
SCIENTIFIC AMERICAN, but is uniform therewtth In size. 
every number containing sixteen large pages full of en .. 
gravings, many of which .. re t .. ken from foreign p .. pers, 
and accompanied with tr .. nsl .. ted descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week­
Iy, and includes a very wIde range of contents. It pre­
sents the most recent papers by eminent wrIters In all 
the principal departments Qf Science and the Useful 
Arts, embracing BiolollY. G, Qogy. MIneralogy, N .. tural 
History. Geograpby. Arcbreology. Astronomy Cbemls­
try, Electricity. Light, Heat, Mechantcal Engineering, 
Ste .. m .. nd Railw .. y Engineering, Mining, Ship Building. 
M .. rlne Engineering, Pbotograpby. Technology, Manu­
factUring Industries, Sanitary EngineerIng, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A v .. st amount of fresb .. nd valuable InformatIon 
obtaln .. ble In no other pubUcation. 

'I'he most important Engineering Works, Mechanisms. 
and M .. nufactures at home and abroad are Illustrated 
and described In the 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 
for one year for '7.00. SIngle copies.1D cents. AddreBB and 
remit by postal order, express money order, or check. 

MUNN &; CO., 361 Broadway, New York, 
Publisbers SCI ENTIFIC AMERICAN 

---0---

�uilding �ditiou. 
THE SCIENTIFIC. AMERICAN A RC H I T EC T S' AND 

BmLDERS' EDITION is Issued mouthly. $2.50 .. year, 
Single copies, 25 cents. Forty I .. rge quarto pages, equ .. 1 
to about t�o hundred ordin .. ry bOOk pages: formIng a 
large aD(� splendid Mag .. zlne of ArchItecture, richly 
ailorncd \"lith .lEgant plates in WioTa, and with other fine 
engravin!<C; Ulustratlng the most Interesting examples 
of modern architectural constructIon and allied subjects, 

4 special feature is tbe presentatIon In each number 
of .. v .. riety of the latest and best plans for prIvate resI­
dences, city and country. including those of very mod­
er .. te cost .. s well .. s tbe more expensive. DrawIngs In 
perspective .. nd In color are given, together with full 
Plans, Speciflc .. tions, Sbeets of Details, Estlm .. tes, etc. 

Tbe elegance and cbeapness of tbls magnIficent work 
have won for it the Larlrest Circulation of any 
ArchItectural publication In tbeworld, Sold by all news­
dealers. '2.50 a ye .. r. Remit to 

MUNN &; CO., Publishers, 
361 Broadway, New York. 

��T EUREKA INCUBATOR Run for S weeks and not vary ! d� New reaulat.or. Catalogue 5 cent.. J. L. campbell; West Elizabeth, PIL 

PRINTING INKS The SCIENTIFIC AMERICAN Is printed wltb CHAS. IIlNEU JOHNSON &: CO.'S INK. Teotb and Lomb .. rd Sts •• Pbiladelphla,a d 47 Rose St., OPP. Duane. Nell' York 
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