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The above are charges per agate hne-about eight 

words per line. This notice shows the width of the line, 
and is set in agate type. :H:ngravings may head adver­
tisements at the same 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. 

The Largest Manufacturers of Mechanical Rubber Goods in the World. 
E&T.A.�X.Z"�EX> 10BB. 

Packing, Belting, Hose, Mats, Matting, etc. 
New York, 4Jhieago, San Franeiseo, Portland, Oregon, Boston, lIIass. 
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PATEliT STAR HACKSAW. '* The TRENTON ENGINE AUTOMATIC CUT-OFl BA�ANCE VALV.f. 
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showing plan and side elevation of the apparaoos. an� 
diagrams illustrative of its performance. Contamed in 
SCIENTIFIC AMERIOAN SUPPLEMENT, No. 28� .. Price 
10 cents. fo be had a> this office and trom all news­
dealer •• NO 8. � F. VAN WINKLE, Agt., 91 Liberty St.,N. Y. 

Thi. Hack Saw Frame will hold blade. of all length. 
from 2 to 12 inches. By using the extra clamp, as seen 
in the cut. it win hold and use up all the broken pieces 
of blades, thus sa ving the cost of frame in a short time. 
It is by far the most substantial and best finished frame 
in market. Price of frame, tl. Clamp, 10 cents. Post­
age, 25 cents. Sent by mail on receipt of $1.35; or may 
be bought at the hardware stores. 

JAMES B. EADS.-AN ACCOUNT OF AUTOMATIC CUT OFF ENGINES.';:,��\.\i:��� \I1A'"UFACTURfD UPON S-::I[NT1�C A�D PRA"TlCAL PRINCIPLES' 
tbelife and labor. of thl. eminent engineer. With a 
portrait. Contained in SClEN,TIFIC AMERICAN SUPPL� 
MENT. No. 1192. Price 10 cent.. To be had at th •• 
office and from all newsdealers. 

BALL ENGINE Co ERIE PA 

TmMBRl�AIBBLL TBLBPIlOHB ��. S Cie��!:P.�R,�.����ogue 
MILLERS FALLS CO., 

93 Rende Street, New York. 

STEEL BALLS. 
For Anti-Friction Bearings, of 
Best (;n�t Steel. Hardened, 
Ground, Hnd Burnished, from 8-]6 In. to 2 in. diameter. 
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curacy and nicety of finish warrant· 
ed uneq ualed. 

IT Sampl£s and prices on applica· 
tion. 

VELOCITY OF ICE BOATS. ACOLLEC. 
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Our new catalogue contaIning over 100 pages, Inc lud-

95 MILK ST BOSTON MASS 
Ing.work. on more than fifty dijfer�nt�ubJect •. Will be 

., J • mailed tree to,any address on apphcatIOn. 
ll1UNN & CO •• Publi.her. ScientifiC American. 

361 Bl'oadwny, New YOI·k. 
This Company owns the Letters Patent 

granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

INV ENTORS and others desirinJ new articles manufac­
tured and introduced, address P. O. Box 86, Cleveland, O. 

SAWS Wanted 50.000 Sawyer. SAWS a n d  I�umberm.en t o  

A 
send u s  their full address for a copy of Em-

A erson's IT Book of !liA WS. We are first 
to introduce NATURAl, GAS for heating and 

W
tempering �aw'8 with wonderful etfect uP-

W on improving their quality and toughness, 
enabling us t.o reduce prices. Address S EIUERSUN, SMI1'H & CO. (Ltd.), S Beaver Falls, }.In• 

fa.ter than the wind which propel. them. Illustrated 
with 10 explanatory diagram.. Contained in SCIENTIFIO 
AMERICAN SUPPLEMENT. No. 214. Price 10 ce"t •. To 
be had at this office and from all new.dealer •• 

THE COPYING P AD.-HOW TO MAKE 

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 £urnish­
ed by it or its licensees responsible for such 
unla wful use, and all the consequenceli 
thereof, and liable to suit therefor. 

�I\CHINISTS' SUp c---..J LATHES ,/ ... '> 
f'\, SEND 13 CEN1S '/J CH'')Cr,S ,\OOL 

FCA ILLUSTRATEO CATALOGUE 'l./-t: � ""s S .. KtJ.J� 
M ONTGOMERY&co 105 FULTON ST N 1 S' Q<!-' CA�"P",,·_ and how to 'usp:; with an engraving. Practical directions 

l.\I'.I:OTO�S_ 
The most efficientand economi .. 
cal means of obtaining from one-
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43S. Price 10 cents. Ji'or sale at this office and by all 
newsdealers in all parts of the country. J Citutific �lUtricau 

the greatest amount of work with 
the use of the smallest stream 
of water, specially adapted for 
running cheaply and effi c iently, 
Printing Presses, Eleva tors, 
Church Organs, Co:ffee Mill::.'It 
Sewing Machines, Lathes, Den­
tal Contrivances, and in fact, 
any ,fi;l�ehUm��i.ha���'l'aUljC 

�������� __ Street, Binghamton, N. Y. 

'fHE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containin� 
full practical directions and specifications for ·tbe con­
strllction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en­
gravings drawn to scale, showing the form, pOoition, 
and arrangement of all the parts. Contained in SCIEN­
TIFIC AMEUICAN SUPPLEMENT. No. 6�4. Price 10 
cent.. TO be had at this office and of all new.dealer •. 

THE KODAK CAMERA 
Makes 100 In�tantnneous 

Pictures by simply pressing a 
button. Anybody can use it wbQ 
�all wind a watch. Ntr focusing. 
No tripod. Rapid Rectilinear 
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be u5ed lndoors. 

,.-:O:o"r .. 1,o,- �!!'lt�i�� 
own pictures, or 

send them to the fac .. 
tory to be- finished. 

Morocco coveled Ca .. 
mera, in han d s o m e  
s o l e -l e a t h e r  case. 
loaded for100 pictures, 

see SCI. AM., Sept. 15, '88, 
�rlce, $2�.OO. ltelondiug, 82.00. 

The Eastman Dry Plate & Film Co. 
Rochester, N. Y. J 15 Oxford St., London. 

Send far C01Yll of Kodak Prime� wtth Kodak Photograph. 

Addres. JO II N A. ROEBLING'S SON8, Manufactur­
ers, Trenton, N. J., or 117 Liberty Street, New York. 

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

TO BUSINESS MEN. 
The value of the SCIENTlFIC AMERICAN as an adver­

tising medium cannot be overestimated. Its Circulation 
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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 than 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 
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selecting a hst of publications in WItten yuu ueClde It is 
for your interest to advertise. Tbis is frequently done, 
for the reason taat tne agent g'ets a larger commissIOn 
from the papers having a smull Circulation th",nis allow. 
ed on the SCIENTIFIC AMERICAN. 

If' or rates see top of first column of this page, or ad­
dress 

MUNN & CO •• Publlsh"rs, 
3tH Broadwal!'. New 1l01·k. 

=� B AND FINE GRAY IRON ALSO STEEL �ALLEp.. .�!:: ? C�oTlNGS FF\��P�CIAL ERN, 
� D<VllN y, cO' fiNE TINNING -'APANN- PA'!'.:-,� 
� L. � J", �IN SHINf , ING F\ �!.! lH�Mf'. LEHIGH AVE" AMERICAN 5T PHil. ,_ � , 

PATEN.TS. 
MESSRS. MUNN j; CO .• In connection with the publi· 

catlon of the SCUNTIFIC AMERICAN. continue to ex­
amine improvements, and to act as Solicitors of Patents 
for Inventors. 
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Co. al.oatt.end tl' the preparation of Caveats. Copyrights 
for Books, I�abels, Reissues. A ssignments. and Reports 
on Infringements of Patents. All business int.rusted to 
them is done with special care and promptness, on very 
reasonable terms 
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cure them i directions concerning Labels, copyrif,lfdts, 
Designs; Patents, Appeals. Rnissues. Infringements, As­
signments, Rejected Cases, Hints on the Sale of Pa­
tente, etc. 

We al.o .end • .tree of charoe, a Synopsl. of Foreign Pa­tent Laws, showing the CORt and method of securinliC 
p
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iG1 Broadway. New Yort. 
BRANCH OFFlCIl:8.-No. 622 and 62' � Street. P&­

oUle Bul1dlfti, oear 7tb Street. WaeblogtOn, D. C. 

STEAM ENGINES 
Upright and Horizontal, 

Stationary 
portable and Semi-Portable. 

S to 16 HOl'Oe Power. 
I1lustrated Pamphlet Free. Addren 
AMES LEFFEL &. CO. 

SPRINGFIELD, OUIO, 

or 110 LIberty St., New York 

IC E-HO US E AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
��:g�afbo�a��n�l�eh��s� igJt S�;���l���XYt�0�3� 
out the year at a temperature of from �o to 360.. Con .. 
tained in S(,IENTIFIC AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be hadatthl8 office and ot all new .. 
fIIlaJers. 

THE PHONOGRAPH.--A DETAILED 
de.crlption of the new and Improved form ot the pho­
nograph just brou!lht out by Edison. Witb 8 engrav­
ings. Contained 10 SCIENTIFIO AMERIC_4.N SUPPLE­
MENT, No. 632. Price 10 cents. '1'0 be bad at this 
office and from all newsdealHrs. 

ERIE ENGINE WORKS .w����;"m�m"�,p, STA.TIONARY- PORTA�LE-AGRICULTURAL - E N GI N E: 5 
STA'10NARY-PORTA8LE -VERT!CAt_ - 801 LE R 5 

The Ori[inal UnvnlcaniiBd Packin[. 
CALLED THE STAND�IUr�T��..:-:.�c:!:;z..,��iCh 

Accept no packing a. JENKINS PACKING nnles. 
stamped witR our h Trade Mark." {Tl John Street, N. Y. 
JENKINS BROS 101> Milk Street, Booto .. 

. �1'�;:,r:J!! �t: ��o. 

25% SAY I N G T:H:E D1f.:e��::;:r; ��ffa�����c:,y�TeC��I:'�LE:B. 
5

T
OO d Po.itive in Its action. Ea.ily te.ted. No attendance reqUired. I£ndorsed by Under-

l' writer •. The J. C. ll1ackeyUo., 7tH1O So. Water St., Syracu.e.N. Y., U.S. A. 

ESTABLISHED HALF A CENTURY. 

UIIlYII'S J,JrIRE &BURGLAR 

SA�E:S 
UAVE HlANY tfrE:D .� pA.1E IMPRaV�MEN1S 
ftOT roUND b�HEFttJlA.KES 
THAT WiLL WELL REPAY AN 
INVESTIGATION ay.Tt\OSEo��I�E TO BEc\n�E: 
THE BEST "SAFE 

MARIVINSAF£ co. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

OUTFITS. Violin, B
t�X��0;ar��1 

nited States on 1 days' trial before 
buying. 

DELAFIELD'S PAT. SAW CLAMP 
--'- � 

With saw for cutting metal •. Save. all the broken 
hack-saw blades. In use over two years in all parts of 
the country. The new clamp. have the edge. bevelled 
that hold the saw .. By mail. with one blade. 50 cents. 
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by mail. Discount to dealers. 
NOltOTON MFG. WORKS, Noroton, Conn. 

PETROLEUM BOAT. DESCRIPTION 
of a 

J
etroleum motor devl.ed by :l<lr. Lenoir for the 
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Price 10 cent.. To be had at thl. office and from all newsdealers. ' 

IRRIGATING MACHINERY ON 'rHE 
Pacific CoaElt.-By John Richards. An p.laborate dis­
cu •• lon of the modification. that have had to be made 
in irrigating machinery to meet the requirements of 
local conditions in California. Contained in SCIEN­
TIFIC AMERICAN SUPPI,mHENT Nos. ti24 and 6'la. 
Price 1 0  cent. e!Lch. '1'0 be had at this office and from 
all newsdealers. -------------------

ESTABLISHED 1S46. 
The lIIost Popular SeleDtltle Paper in the World. 

Only 83.00 a I�'!r��b'�;:i:"Y�:.'i.t.
age. Weekly. 

This widely circnlnlell and .plendidly Illustrated 
paper I. publl.hed weekly. Every number contain • •  Ix­
teen page. ot u.eful lnfolmatlon and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions. Novelties i[] Mechanics, Manufuctures, 
Cheml.try, J<;leclricity. Telegrapby. Pbotograpby, Archi­
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete L •• t of Patents each week. 

Tel'lDs of Subscl'lptioll.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one lIeaT-52 numbers­
po.tage prepaid. to any sub.criber iu the United State. 
or Canada, on receipt of llll'ee doll II 1'8 by the pub­
lishers; six months, $L50 j three months, $LOO. 

Clubs.-SpeciaJ rates for several names, and to Post 
Masters. Write for part!culars. 
Tbe safe.t way to remit i. by Postal Order. Draft. or 

Expre •• Money Order. Mon"y caretnlly placed In.ide 
of envelopes, securely sealed, and correctly addressed. 
seldom ,Koes Hstray, but is at the sender'£, risk. Ad .. 
dress aU letters and mak.e a.ll orders, drafts, etc., pay­
able to 

�UNN & CO .• 

361 Broadway, New York. 

T� E 

Scientific American Supplement. 
Thi. I. a .epara te and distinct publication trom 

THO SCIENTIFIC AM.ERICAN. but Is unIform 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. 
THE ScIENTIFIC AMERICAN SUPPLICMICNT is published 
weekly, and includes a very wide range of contents. It 
presents the most re�nt papers by eminent writers in 
all the prinCipal department. of Science .and the 
Useful Arts, embracing Biology, GecloQ;y, Mineralogy. 
Natural Hi.tory. Geo�raphy. Archooology. A.tronomy. 
Chemistry, Electricity, Light. Heat, Mechanical Engi. 
neering. Steam and Railway Engineering, Mining, 
Ship BUilding, Marine Engineering, PhotQgrllphy, 
Technology, Manufacturing Industr1es, Sanitary En­
gineering, Agriculture, Horticulture, Domest1c Econo. 
my. Biograp by, MediCine, etc. A vast amonnt of fresh 
and valuable Information obtainable in no other pub· 
lication. 

T/t8 most 1mpfHtant Engineering War/c8. Mechanisms, 
and Manufactures at home and abro&d are illustrated 
and described In tbe SUPPI.EMENT. 

Price for the Sl'PPLKMENT for the United States and 
Canada. $5.00 a year. or one copy of the SCIENTIFIC AlII­
EUICAN and one copy of the SUPPLl!:MI�NT, both mailed 
for One year for $7.00. Single copies ]0 cen t.. Addre •• 
and remit by postal order, express monel' order, or check: 

MUNN & Co., 36 1 Broadway. 1'11. Y •• 
Publi.her. SCIENTIFIC AMEItlCAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION I s  I.sued monthly. $2.50 a year. 
Single copIes. 25 cents. Forty large quarto pages, equal 
to about two bundred ordinary book pages; forming a 
large and splendid Mallazinl� of Al"chitecun'e, rich .. VioJin 

Outfit. uare, and octa- ly adOIned with eleJant plates in colors. and with other 
at $4, $8, $111, and ench. Send Stamp for beau­
tifully illustrated 96-page catalogue of ViOlins, Guitars. 
BanjOS, CornetR, �'lutes, St.rings, all kind�, Harmonicas, 

fro
f�� in. ti, fine engravingsj Ulustratlng the most interesting ex-o e my!_ amples of modern Architectural Construction and 
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il'al Street, Boston, Mn8s • 

P U LLEYS Cheapest-. Lightest.. and Be.t. Made by 
• Hardwood Split P. Co .• Menasha, Wis. ----- - -��-- -------------------

FURNACE Bollero otE.ery • De8crlptlon. 

IDE Automatic Engines, Traction and Portabl" 1':"",lnes. 
STE.A.l.\I'.I: �C>.A.X> 'R.c>x..x..E�S. 

Manufactured by FOUNDRY &. MACHINE DEPT.. Harrisburg, Pa.,U.§.A. 
New York OffiCe, Me ..... Fleming & Kimball,17Dey Street. New]lln"land 

Office, Me •• r •. John Po.t. Jr. & Co .• 70 Kilby Street. Boston. Baltimore 
OffiCe, Me.sr.. Thoma. K. Carey & Bro., 26 Light Street. 

I allied .ubJect •. 
A.special featUre is the presentation In each number 

of a variety of the latest and best plan. for private re.i­
dences, City ar:d countrY, including thotre of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, togetber with full 
Plans, Spectflcations, Sheets of Details, Estimates, �tc. 

The elegance and cheapness or thIs ID�nlflcent work 
have won for It tbe I,nrlCest Ch'culnlion of any 
Arcbltec<ural Publication in the world. Sold by all 
L wsdeslerlL 12.50 a year. Remit to 

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

ICE d G ACBI S \PRINTING INKS. 
an REFRIGERATIN m: NE THE "Scientific AmerIcan" i8prlntedwith CHAS. 

• " ENEU JOHNSON &; CO. '6 INK. Tentb and Lam. 
The Plotet Arlifiolal loe Company (Limited), Room 6, Coal & Iron Exohange, New York. bard St8., Phila., aud 47 Rose St, opp. Doane St .• N. Y. 

© 1889 SCIENTIFIC AMERICAN, INC. 
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