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THE GUTTA PEReHA & RUBBER MFG. CO. 
In.lde Pll.lre. f"Deh in8errion - - - ,.:1 centll a line. 
D .. ck�I'alr'·' f'nl'h inMer . lon - -, 81.01ln line. 

The above are charU'es per 81Z'ate hne- ·about ei�bt 
wo"rds per linc.> This notice shows the width of the line, 
RDd is boet in RJiZate type. Eng-ra VinJiZ8 may bead adver .. 
Use.ment.s at the same rate per agate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office as earlv as Thursday morn­
in� to appear in next issue 

* ONE S'l' AI HAClt SAW WILL DO AS KUCH * 
WOU AS !'IV:;: OJ' ANT D'l'HElltIND.-N. 11. 

Victor Bicycles! 
For PJ.easnre. business, recrea­

tIon. and for anything you 
COll Id use a bicycle for. 

VIC'I'Ott!'! ARE BEST I 
Send for catalogue. 

OVprmllD Whe�l CO., Makers, 
Chicopee Fulls, llIa8s. 

Mechanical Toys, Carnes, etc. 
Engine Wall S,t Up and Starter.! by our P,·inter.! Directions. 

NEW HAVEN. CONN., July 30,1800. Charter Gas Engine Co .. SterlinlC. Ill. 
GENTLEMEN ;-We have now used your Gasoline En. 

R'lne for two months and is giving good satisfaction. 
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havt' seen it; SOme pronounce it,a wonder, and others, 
who are familiar with �as engines, as the finest they 
ever saw. We would cheerfully recommend the U Char. 
ter" to all persons i n  need of power, especially to those 
where work is of an intermittent chH.racter, as theex­
pense ceases whenever the engine is not running. En­
gine was set up aDd started by your printed direcUons. 

Yours truly. THOMPSON &; BAI,L. 

P:/{ ��������t'i:��iD'::��[s. CHARTER GAS ENGINE CO. 

PRATT INSTITUTE, 
BROOKL YN, N. Y. 

Day classes will begin work Septemberl7 .and evening 
classes September 26, in the Departments of Art. Do­
mestic SCience, Commerce and Music. Also in the 
TECHNICAL HIGH SCHOIIL DEPARTMENT. �: ��d
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school or academy. ·l£ntrance examinations will be 
held September 17 and 18. 

DEPAlt'I'IUI<:NT OF MECHANIC ART!'! AND nu J·LHING 'I'RA DES.-Carpentry. turnin/!, black. 
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painting', geometry. chen;ustry, electrica 1 construction, 
:�g]!��et��:,::,i.

CS, macblne design, metallurgy of iron 
For fUrther information, or for application blanks. ap-

ply at the General Office Of theJ.
n��t�l.fA���r���.��rY.

' 

The Largest Manufacturers of Mechani.�aJ Rubber Goods in the World. 
Es1;,abl.:I._h.ed 1BBB_ 

Packing, Belting, Hose, Mats, Matting, etc. 
Para Building, 3:5 Warren St., New York. 

THE AMERI�AN �ELL TELEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Gl'aham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forllls of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patentE', and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use. and all the con8equence� 
thereof. and liable to suit thprefor. 

MACHINI�TS' FINE 'l'OOLS. 

STANDARD TOOL CO" ATHOL, MASS, 

Send lor Catalogue and Price List. 

The HARTFORD SAFETY 
THE BEST $100 BICYCLE MADE. 

Cnn be adjus.ed to fit any prr80n, from a boy 
of 12 to a fnll.grown man. 

Catalogue Free. 

HARTFORD CYCLE CO., Hartford, Conn. 

Cataloll!ue free. Address Typewriter Department. 
POI'E lllFG •. CO .. Boston. New York, Chicago. 

$ 8 5 \.o�e" Diamond Safety $ 8 5 
Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable Ball Bearinll!s to all Run. 

ning Parts, including Pedals. 8uspe.nsioll Saddle. Finest material 
money can buy. �'inished in enamel and nickel. 

Strictly high grade in every particular. No better machine made at any price, 
BICYCLE CATALOGUE �'REE. 

JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 

NEW KODAKS 
" You press the button., • __ � _____________ __ _ _____ ____ _____ ___ _ 

CUTLER DESK BEST IN THE WORl.D. 
A.CUTLER & SON, 

• BUFFALO. N.Y. U S A. 

'we do the rest." 

Seven New 
Styles and 

Sizes 
ALL LOADED ,VITH 

Tl'ansparent 
Films. 

or sale by nll Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

Senr.! 1fY1' Catalogue. RUCHESTER, N. Y. 

!��!� Inv!��!��sic!ll�! I It is tbe �weetest nnd Most Perfect In8t.-umellt 
for the Plll'lor. AllY lIulnbt'r of lunes CUll be ob. 
tainl'd tor it. The Largest Stock of Musical Boxes in 
America. Send 4 cent stamp for lllu!<trated Catalo�ue. JACOT &. SON, 3°�IJH��m��Y' 
JENKINS STANDARD PACKING I 

.li:NI{ INl'l HIHIS., 71 John St .• N. Y.; 105 Milk St., 
Boston.; 21 North 5th St .• Phila.j M Dear born St., Chicago 

PATENTS! 
MKSSHS. MUNN & co., in con nection wi ,h the publi­

. cation of the SCIJCNTIFIC AMER leAN, continue to ex­
amine improvements, and to act as Solicitors of Patents 
for in ventors. 

In this line of business they have had forty-one years' 
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prosecution of A pplicatioDs for PatentR in tbe United 
States. Canada. and Foreign Countries. Messrs. �lunn & 
Co: also attend to the prepnration of Caveats. Copyrights 
for Books. Labels, Reissues, ASSIgnments. and Reports 
on Infringements of Patents. All business intrllsted to 
them is done with special care and promptness, on very 
reaso::able terms. 

A p1.t.ml)hlet sent free of char�e, on application, COD­
taining full !nformation about Patents and how to pro­
Cure them i directions conC'erning Labels, Copyrilthts, 
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patents in all the principai cOllntries of the world. BUNN 4: C O., SoliCitolo'lI 0" Patent_, 
361 Br-oadway. New York. 

BRANCH O�·FlCE8.-No. 622 and 624 F Street, Plio IIIIIt Building, neaf 7th Street, Waahlngton, D. C. 

N"' ATION AL 
SPEOIAL SIZE HOUSE FILTER. 

16 INOH DIA METER. PRIOE $95.00. 

BRIGHT SPARKLING WATER 
LARCE SIZE FOR MILLS AND WATER WORKS. 

NATIOND. WATER PURIFYING CO., 
Address for Pamphlet. 

ESTABLISHED HALF A CENTURY. 

1t'!!lAM'S 
SAFE:S 

JtAVE H1A:A�EN;r.fp�avEMtN1S 
NOT rOUND I� � lUI A aLES OTHER •• a;nn 
THAT Will WEll REPAY AN 
INVESTIGATION 
ElY .THpSEO��I�� TO SECVRt 
THE 8ESTSAFE 

MARWN SAFE CO. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

ALL � 7 CASTINGS FR� SPECIA\
(RN S 

� . ===--E 1\ C l AND FINE GRAY IRON ALSO STEEL 

DEVLIN y, co�, FINE TINNING "�PA-N PII!. �", � � \: F"INISHINC.. NING '<'f , THOMl' lEHIGH AVE & AMER,CAN ST PHILA' • �",,-� 

14<1 Broadwny or 86 Llbe,·ty St .. New Yorh. 

STEAM ENGINES 
Upright and Horizontal, 

Stationary, 
Portable and Semi-Portable. 

8 to 16 Hone Power. 
11lustrated Pamphlet Free. Address 

AMES LEFFEL &. CO. 
SPRINGFIELD, 0]110, 

or 110 LJberty St.. New York 

THE STEAM ENGINE: ITS PRINCI· 
ple�, Ib development. its future and perfection.-A. pa­
pet by E. N. Dickerson, givirg an outline of the history 
of the !1team entline, and discussing- the principles upon 
whieh it operates and which Jimit ittl capacity. \\ ith 2 
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otllce and from all newsdealers. 
� ---

, � cS:���. DERFORm-ED�ErALs1"MINING SCREENS, 
c ..... , r -�� reOAL'"" ORE Sd\�RATORs,R,EVOLVINGANDSHAKINGSCREENS 

�. .' 1j;ll JIGS &S'fAMP BATTERIES .' " ," of MILLING, MINING MA{HINERY,. e. 

� �_ '1� HARRINGTON &KING PERFORATING@.CHICAGO. 

© 1890 SCIENTIFIC AMERICAN. INC. 

[SEPTEMBER 13, 1890. 

SY�AL��[ MAlU��lt I��� W��KS 
W B BURNS PROP'" 

THE PHONOGRAPH.-A DETAILED 
description of the �Iew ana improved form of .the pho­
ll'lgraph just brougbt out by Edison. Witb 8 engrav· 
ings. Contained in SCI �;:'\TIFIO A.MERIC.A.N SU.PPL"�­
Mi!.:NT, No. 63!.!. Price 10 Cents. 'llo be bad at this 
office and from all newsdealers. 

PA S SE�GER � FREIG HT 
NEW vORK,BOS 

F-:l�':uta!'�rt'!'i�f:e �a�ra�R�e !.:�
t
�r:�t���I'::�::;' 

pOllnds and Special Ru�ber Paints and Varni�heSi. Same 
have realized us $10000 a year for the past ei�ht years. 
Address J. A. TITZEL, Glenshaw, AlIell!heny Co., Pa. 

SHORTHAND�:t::.���::r�: 
ftuatlone pr.ocured all pupils when ("ompetent,;-, """ IQr oircula'r. W. C. CHAFFEE. Oswego, N. Yo. 

OTTO GAS ENGINES 
33,000 �OLD. 

Engines and Pumps Combined. 
POI' COAL GAS 

01' GASOLINE. 
SCHLEICHER, SCHUMM & CO. 

PHILADELPHIA, 
CHICAGO, NEW YORK. 

T:::a:: E 

J cientific �mtrican 
ESTABLISHED IS46. 

The JIIost Popular Seleotilie Paper io the World. 

"nly $3.00 11 Yen",llIchuliDlr I'ostnlre. Weekly. 
a!.l Number s a Yenr. 

Thl" widell' cll'Culated and splendidly Illustrated 
paperfs published weekly. Every number contains six. 
teen pages of useful intOlmation and a large number ot 
ori�inal engravings of new inventions and discoveries. 
represelltin� Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mech:lnics, Manufactures. 
C'bemistry,JJ:lectriclty, Te ell1'l'pby. Photof(raphy, Arcbl· 
tecture, Agricl.J.lture. Horticulture. Natural History, etc. 
Complete List ot Patents each week. 

Terms of Su boc"'ption.-One copy of the SCIEN. 
TIFIC A 'IERICAN will be sent (or one year-52 numbers­
postage prepaid. to uny subscriber in the United States, 
Canada or Mexico, on receipt· of three dolln "M by the 
publisbers; six montl�s, $1.50; three months, $1.00. 

Club",.-Spechtlrates for severatnames, and to Post 
�I aoters. Write for particulars. 

The safest way to remit is by Postal Order. Draft. or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely Bealed, and correctly addressed, 
seldom goes astray, but is at the sender'� risk. Ad­
dress all letters and make all orders,drafts. erc., Pd.y­
able to 

�'O'NN &; CO .• 
361 Broadway, New York. 

• 

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

TalC SC1EC:\'TfFIO AMERICAN. but is unHorm therewith 
In slze,every number containing sixteen larg-e pages full 
of enR'ravings, many of wbich are taken from foreign 
papers, and accompanied with translated descriptions. 
THI!: SCrltNTIF1C AMERICAN SUPPL1J:MJCNT is published 
weekly, 'lond includes a very wide rl1nge of contents. It 
presents the most recent papf"rs by emi nent writeJ's in 
all the primHpal departments of Science and the 
Useful Arts. embraCing BIology, Geclogy, Minel'alo�y, 
Natural History, GeoJ!raphy, A rchreology. Astronomy, 
Cbellaistry, ElectriCity, Light, Heat, �\echanical Er..gi. 
neering. Steam and Railway Engineering. ,MininR', 
Ship Building, Mal'ine Engineering, PhotOgrllphy, 
TeCJJDoJogy, Ma.nufacturing industries, Sanitary En. 
gineering-, Agriculture, Ho!"ticulture, Domesttc Rcono­
my. BiQgra()11Y, Medicine.etc. A vast amullnt offresb 
and valuable information obtainable in no other pub­
UcatLon. 

The most impurtant EW)'ineerino WOTks, 1\1 echanisms. 
and Manufactures at home and ab!"o&d ar� illustrated 
and described in the SUPPLEMENT. 

Price for the SOPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIEN1'IFIC AM_ 
mU,ICAN and one copy of the SUf'PLI�MICNT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
aDd remit by postaJorder,exprest; money order, or check. 

;UVNN &; Co., 361 Broadwn v, N. Y .. 
Publisbers SCIE"TlIl'IO AMIIimCAN • 

• 

Building Edition. 
"'THE SCIENTIFIC AMERICAN AReHI'f'EeTS' AND 

BUILDERS' EDITION Is Issued montbly. �2.50 a year. 
Single copie,. 25 cents, �'orty large quarto p8ges. equal 
to about two b undred ordinary book pages; forming a 
Jarge and splen.did ll1nunzine of AI'chiteclllre, rich­
ly adorned with elegant plates in colors. and with other 
Hne engravings; mustratin� the most interesting ex­
amples of modern Architectural Construction and 
allied subjects • 

A special featUre is the presentation In each number 
uf a variety of the latl'8t and be't plans for private resl. 
dences. city and country, including thotle of very mod­
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together wltb full 
Plans, Spec.ficatlons, Eheets of Detalls, Estimates, etc. 

The elegance and cheapness of this w!l!tnlficent work 
ha,ve won for it the Lnr",est Clreolalion of any 
Archl<ecmral publication In the world. Sold by all 
lIeWsdealers. '2.50 a yea!. Remit to 

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

I TP!l:�l!�!!!�.pr!!!�!:' I BNBU JOHNSON & CO. 'S INK, Tenth aDd Lom. bard Ste .. Pbila .. /UlU 47 Rolle St" opp. DOllie St" :N, 1. 
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