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that to cut 'lJr an inch bar 'lf ir'ln. Best Pol\shed Steel 
Frame to fit either length, $1.08 each. Hardware dealers 
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MILLERS FALLS CO., 
93 Reade Street, New York. 

STEEL B.A.LLS. 
For A I1ti"Friction BearinKs, of 
Best V."'t Steel. Hardened, 
G."OUD41, and Burnisbed, from 
S-161n. to 2 in. diameter. 

In quality and density of metal, 
in uniformity of temper, ;;md in ac
curacy and nicety of finish warrant
ed unequaled. 

or Samples and prices on applica
tion. 

Rolllng .. Machlne Co. , FltehbuPIf, Ma .. 
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Wheels and Rope for conveYIng power long distances. 
Send f'lr circular. 

THE MODERN ICE YACHT. - BY 
Geo. W. P'llk. A new and valuable paper. containing 
full practical directi'ln! and specifications for the cOn
strncti'ln of the fastest and best kinds 'lf lL'e Yachts 'lf 
the latest, most approved f'lrms. Illustrated with en· 
gravings drawn to scale, showing the form, position, 
and arran�ement of all the parts. Contained In SC.EN
rl1'IC AMEIUCAN ;;UPPLEMENT. N'l. 6�4 . Price 10 
ceuts. To be had at this office and of uJ] newsdealers. 

W
ATCHMAKER

S Send for REDUCED PRICE LIST of 
Whitcomb I,athes, date 'lf July 1. 1888. 
American Watch T'l'li C'l., Waltham, Mass. 

$tiiutifit �mttitau. 
The Ori[inal Unvnlcanizcd Packin[. 
CAIJ,ED THE STAND!RD-!iT��e��e,.�:��\���iCh 

Accept n'l packing as JENKINS PACKING unless 
stamped with our to Trade Mark." {'l1 John Street, N. Y. 

JENKINS BROS. ��ON�;f� :u.e�t. BP'�':.�' 
04 Dearborn St., Chicago. 

The TRENTON ENGINE AUTOMATIC CUT-OFF BALANCE VALVE Highest dutYj 
economy, and durabilltlCgllaranteed. 

Phenix .·on Co. T.·enton, N.d., M'f'rB. 
F. VAN WINKLE, Agt., 91 Liberty St.,N. Y. 

JAMES B. EADS.-AN ACCOUNT OF 
the life and labors of this eminent engineer. Wltha 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, No. ;)9�. Price 10 cents. To be had at this 
office and from all newsdealers. 

STEAM ENGINES 
Upright and Horizontal, 

Stationary, 
Portable and Semi-Portable, 

S to 18 Hone Power. 
I1lustrated Pamphle� Free. AddreS8 
AMES LEFFEL &. CO. 

SPRINGFIELD, 01110, 
or 110 Llherty St., New York 

THE COPYING PAD.-HOW TO MAKE 
and how to UI:le; with an engraving. Practical directions 
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43S. Price 10 cents. For Bale at this 01llce and by all 
newsdealers in all parts of the c'luntry. 

IN FRANCE.-A N I N-
teresting review 'l1 the present statu'; of this subject, by 
Max Dessoir. Contained In SCIH:NTIFIC AMERICAN Sup
PLEMES'l', No. 613. Price 10 cent.. To be had at this 
office and fr'lm all newsdealers. 

CASTING METALS UPON UOMBUSTI-
ble Materials.-A pa�er by A. E. Outerbrld�e Jr., de
scribing a process of casting il'on and otber metal s upon 
lace, embroideries. fern frond8 � and other combustible materials� With 4. iJluMtrations. Contained in SC'IENTI
FIC AMEItlCAN S[)PPUlME"T, N'l. 601. Price 10 centa. 
T'l be had at :this 'l1IIce and fr'lm all newsdealers. 
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send us their full address

. 
for a C'lPy 'lf Em-

A erS'ln's pr Book 'lf "'A WS. We are first 
to introduce NATURAl. GAS for heating and 

W
tempering �a""1!i1 with wonderful e1fect up-

W
' on improving their quality and toughness, 

enabling us to reduce prices. Address 
S E1UERSUN, SMI1'l1 & CO. (Ltd.), S· 

Heave.· Falls, Pa. 
INVENTORS and others desirin,J new articles man'ufac
tured and introduced,address P. O. Box 86, Cleveland, O. �I\CI1INISTS'SU,t.".,� LATHE.S"� "S I": SEND 13 CENTS r' Cr-IuC"S "OOL 

FoR ,Ll.1.JSfRATEO CATAL.OGUE'l./� 'V 'v\./�'SCA£W'; 
MONTGOMERY &(0 lOS FULTON $T NY S' o?-' CA�IP'RS H: 

EMERY 'VV'HEELS. 
Made 801.10 of the Celebl·ated WELLINGTON MILI.S EMERY. 

SUE»E:Ja.:J:<::>:Ja. TC> .4.111111 C>T�E:Ja.S. 
Thousands o f  manufacturers'testify to its being the �tronlle8t. most Dur

able, and Healthiest Emery Wheel made. 
RUNS WET 01' DRY. CUTS COOL and FREE. A SAFE WHEEL. 

NEW YORK BELTING AND PACKING CO. 
11111111111111 It JOHN H. CHEEVER, Treas. 

Large Wheels made on Cast Iron Centers if de· sired. Knife Grindln� Wheels a Specialty. 
Warehouse: 15 Park Row; New York. 

European Branch: Pickhuben 5, Hamburg. 
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faster than the wind which pr'lpels them. Illustrated 
with 10 explanatory diagrams. C'lntained in SCIENTIFIO 
AMERICAN SUPPLEMENT, N'l. 214. Price 10 ceI!.ts. To 
be had at this 'l1IIce and from all newsdealers. -----

AUTOMATIC CUT OFF ENGINES.'t',;',\,W;"i'6 MANUFACTURED UPON SCIENTIFiC A"'D PRACT,CAL P�INCIPlE$ 

I BALL ENGINE CO ERIE PA 

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 Speechby 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 consequeDCeti 
thereof. ano liable to suit tht'refor. 

ERIE ENGINE WORKS .w�i���"mm,�R�/' 
STA.TIONA�Y PORTABLE AGRICUL.TURAL ENGINES 

STATIONARY-PORTABLE -VERTICAL ' 801 LE R S 
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ESTABLJSHI£D IS46. 

The �I08t r-oplliar Seieutilie Paper hi the World. 

Onl), 83.00& v .. ;"" lnclndi;; .. Postalre, Weekly, 
:12 Numbers a Year. 

Thl� widely cit'cHIUled and splendidly lllustrated 
paper is publislled weekly. E'very number contains six. 
teen pages of useful infolmation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam l\JucbiDery. 
New Inventions; Novelties in Mechanics, ManufHctureS, 
C'hemistrY,l£lectricity, Telegraphy, Ph'lt'l�rapby, Archi
tecture. Agriculture. Horticulture, Natural Dist,orY9 etc. 
C'lmplete List 'lf Patents each week. 

Tenus CIt' SU b.crlptioll.-Olle C'lPy of the SeIIIN. 
TIFIC A "ERICA N will be sent f'lr one l/fla1'-52 numbers
P'lstage prepaid. t'l any subscriber ill the United States 
or Canada, on receipt Df t I"'ee doll n I'., by the pub
lisbers; six months, $1.50; three months9 $1.00. 

CHEMICAL AND ALLIED INDUS- 26% SAVING 'r:a:l!il'������ f.'r�A'fa��.:r�:dc;,y�=r:C��:'H.LE;a. 
triea.-8y Watson Smith. An elaborate report upon 5� Posit1ve tn its action. Easily tested. No attendance required. ��ndor8ed by Under ... the·'lbject. illUstrative of the pr'lgress, advance. and 'lID writers. The J. (), MackeyVo., 76-80 So. Water St., Syracuse, N. Y., U. S. A. 

Club •• -:;p'!cial rates for "cveral names, and to Post 
-Masters. 'Vrite for particulars. 

The safest way t'l remit is by Postal Order. Draft, or 
Express Money Order. M'lnny carefully placed Inside 
of envelopes, securely sealed. and correctly addresse4, 
seldom goes astray, out is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay' 
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the greatest am'lunt 'lfw'lrk with' 
the use 'lf the smallest stream 
of water, specially adapted f'lr 
funning cheaply and efficiently. 
Printing Presses, Elevators. 
Church Organs, CoJree Mill., 
Sewing Machines, Lathes, DeD
tnl Contlivances. and in fact, 
any i���h�fm���ha��d'l'Rnlic 
Street, Binghamton, N. Y. 

TO BUSINESS MEN. 
The value of the SCIENTIFIC A MEltICAN as an adver
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ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more th!1.n to see his advertisement in a printed news ... 
paper. He wants circulation. Tbis he has when he 
advertises in the SCIENTIFIC .AMERICAN. Andd'l not 
let the advertising agent intinence you to. 'substitnte 
some other paper for the 8C'IENTIFIC AMERICAN. when 
selecting a list of publicationM in wIllen yuu deCIde It is 
lor your interest to advertise. This is frequently done, 
for the reason t.llat tne $(ent �ets a larger eommissIon 
from the papers havinJit a smull Circulation tMn is allow ... 
ed 'ln the SCIENTIFIC AMERICAN. 

lfor rates see top of flrat column of this paJ;:e, or ad
dre •• 

PATENT-S. 
MESSRS. MUNN & CO., in connection with the publi· 

catlon of the SCIENTIFIC AMERICAN. continue to ex· 
amine improvements, and to act as SoliCitors of Patents 
for Inventors. 
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C'l. alsoatt,end tf' the preparation 'lf Caveats, C'lPyrights 
for Books. I�abe1S, Reissues, A88�nments. and Reports 
on InfrinJitements of Patents. All business int.rusted to 
them ie done with speCial care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on applicatIon. con
ttlining full information a bout Patents and how to pro
cure them; directions concernin/it Labels, Copyrights, 
Designs. Patents, Appeals. RAissuel!. Infrin�ements, As-
8i�nments, Rejected Cases, 11ints 'ln the Sale of Pa
tantll,etc. 

We als'l send. freeof oharge, a Syn'lP.'. 'lf ]<'oreign Pa
tent LaWs, sh'lwing the CORt and method of 8ecUring 
patents In all the principal countries 'lf the .. orld. 

M.JNN &: CO., SolleUor. 01 P.l.enl8, 
361 Br'ladway, New York. 
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H. W. JOHNS MANUFACTURINO CO" 
SOLE MANUFACTURERS. • 

ASBESTOS ROOFING, BUILDINQ FELT, ETC. 
SECTIONAL PIPE It BOILERCOYERING8. STEAM PACKING8. ETC. 

LIQUID PAINT8� FIRE-PROOF PAINTS. COATINGS, ETC. 
87 MAIDEN LANE, NEW YORK. 
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�'O'NN &; CO., 
361 Broadway, New York. 
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Scientific American Supplement. 
This Is a separate and distinct publlclltl'ln from 

Tn. SCleN'l'IFIO AMERICAN. Imt is unlf'lrm therewltb 
In Size, every number containing sixteen large pages full 
of engravings� many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THJ'; SCIIC1\TIFIC Al\I I�RICAN SUPPLH:MI�NT is publi8hed 
weekly, and includes a very wide range of contents. It 
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world. 
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MUNN .... CO., Publishers ScientifiC American, 
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VanJ'nzen'lII Pat. ]�oofle Pulley Ollel' 

HA S· 
Highest Indorsements, 
Enviable ReputatiOn, 
Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa
Uon has shown it t'l be the only per
feet Lubricator .tor Loos. PulleUB in 
use. Prlces very reasona.ble. Send 
for our U Catalogue Number 55." 
Y AN DUZEN & TIFT, Cincinnati, O. 

bnr�, Pa.-A brief hist'lry 'lf the Chartiprs Yalley Gas 
Company. With 5 lJ1ustrations. Contained in SOIEN
TIFIC AMERIC AN SUPPLeMENT, N'l. 627. Price IOcents. 
T'l be had at this office and from all newsdealers. 

VIOLIN OUTFITS. 
Consisting of Violin, Box, Bow. and 

'eacber, sent to any partof 
the United States 'ln 1 

to 3 days' trial before buying. 

Violin 
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at 84, $8, 815, and ench. Send Stamp for beau
tifully illustrated 9f�page catalogue of Violins. GuitarA. 
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ICE and REFRIGERATING MACHINES 
The Pi ctet Artificial Ice Company (Umited), Room 6, Coal & Iron Exchange, New York. 
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Manufactured by FOUNDRY &. MACHINE DEPT" Harrisburg, Pa., U,S.A. 
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Building Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITI'lN Is Issued m'lnthly. $2.50 a year. 
Single c'lpie., 2.'i cents. Forty large quarto pages, equal 
to about two b undred ordinary bnok pages; forming a 
large and splendid Magazinp. of Architecture, rich. 
ly adorned with elegant plates in colors, and with other 
fine engravings; il1ustrating the most interesting ex
amples 'lf mudern Architectural Construction and 
allied subjects. 

A sp<'Cial fMture Is the presentation In each number 
of a variety 'lf the latest and best plans for private resi
dences. city and country, Including th()(je of very mod. 
erate cost as well as the more expensive. DraWings in 
perspective and in c'llor are �iven, togetber with fnll 
Plans, Specificati'lns, Sheets 'lf Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won' for it the I�nrue8t Cit'culation of any 
ArchI�ecmral publicatl'ln In the world. Sold by al 
newsdealers. $2.50 a year. Remit to 

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