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ORDINARY RATES. 
luside Page, each inllertion, .. ,:i cents a line 
B .. ck Page, each in .. ertion, - - $1.00 a line 

JitCr ��faso� "'���;:;d�J Advertisements, Special and 

The above are charges per agate line-'-about eight 
words per Une. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure-
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morning to appear in the following week's i88ue. 

COLD FORGED PRODUCT. 

J titutiftt �tlI'ritall. 
THE BRIDCEPORT WOOD FINISHIHe CO. 

MANUFACTURERS OF 

WH EELER'S -PATENT WOOD fl LLE�Ft . 
BRElNIG'S LITHOCEN SILICATE fAINT. 
ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES. ---GHANVILLEM:-BREINIG. PRINCIPAL OFFICE. 

GENERAL AGENT & SUPT. . NEW MILFORD, CONN. 
NI�i�:Ml!ll�et!e:r'1t� 

.. rehou"e".-CHICAGO, � EBJ'�����JiiverSt. 

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO AllY ADDRESS. 

l SEPTEMBER 2, 18<}3. 
CASH PAID for all kinds of good Second-hand 

Iron and Wood-Working Machinery .• 
� Address W. P. pAVIS. ROCHESTER,i{. Y. 

Th� Am�ri�'n B;l1 T;l;�han; �Dm�'n, 
125 MILK ST., BOSTON, MASS. 

ThisCompany owns the Letters Patent. 
No. 186;787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has. been defined by the So preme Court of 
the: United States in the following terms: 

$6.00 Flu.!!��!!��,,!oIt I 0 D A IS $100.00 
TO 

"'fhe patent itself is for the mechan­
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in­
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de­
scribed; the !"leventh, of a speaking or 
hearing tube as described for conveying. 
the .sounds:· and the eighth; of a perma­
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for a n  electric tel�, 
ephone in the construction of which these 
things or any of them are used." 

Is stUrer an d stronger than a common bolt. The lIuted 
shank prevents the bolt from turning 

in the rim and tir"" 

C 0 L 0 { MAC HINE SCREWS 
STUVE BUL'I',", 
LUCK t:AP SCREWS 

FOR G E 0 SIDE KNUB SCREWS 
THREADED WIRES 

AMERICAN SCREW COMPANY, PROVIDENCE, R. I. 

ALL AIUTHMETICAL 
PROBLEMS 

solved rapidly and accurately 
by the Coml'tometer. Saves 
60 per cent oftime and entire­
ly relieves mental and ner­
vous strain. Adapted to all 
commercial and scientific 
computation. Why don't you 
get on!>? IVn"te/ur pamphlet. 
FELT .. TAR RANT MFG. C9. 520066 ILLINOIS ST. CHICAGO. 

NICKEL 
" AND � ELECTRO-PLATING 
§ Apparatus and Material. 
� THE � Hanson & VanWinkle 00. o "liewark, 1'1. J. .g 81 LIBERTY ST� N. Y. :E 23 S. CANAL STREET, 
10 CHICAGO. 

Columbian Exposition E lectrical Bldg., Section L, Col. 4 

Eastman Kodak Company, 
J Send/or t 
1 Catalogue. f Rochester, N. Y. 

FOOT POWER LATHES 
For Electrical 

and Experi­
mental work. 
For Gunsmiths 

and Tool Makers. For General 
Machine Shop Work. 

High g r ade tools; elegant In design, superior in 
construction. The best toot power lathes made, 

.and quality considered the cheapest. Send for 
catalogue and plices. 

w. F. Ie. JNO. BARNES CO. 
1999Ruby Street, ROCKFORD,ILL. 

BlY.JORIf 
AUflfla: 

STEAM'PACKING 
Boller Coverings, Millboard, RootIug, 

Building Felt, Liquid Faiuts, Etc, 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FR&B. 
H. W. JOHI. MFa. DO •• 87 Malden Lan" N. V. 

"IMl'''OVE�ENT THE ORDER Oil' TII1f AGE." 

The Smith Premier Typewriter 
Embodies the most Pronessive Mechanical Principles. 

All the Essential Features Greatly Perfected. 
Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. All type cleaned in Ten Sl)OOnds without Soiling tbe Hands. 
The' Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

This Company also owns Letters Pa­
tent No. 463,569, granted to Emile Ber­
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and contrQI!f 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda­
mental inventions and embrace all forms 
of microphone transmitters and of car­
bon telephones. 
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IF' ESTABI,ISHED IS4:i. 
The Most Popular Scientific Paper in the World 

Only S3.00 II. Yenr, Inclo"I1,. .. P08ln&"e. 
'Veel,ly-:i� NJl lllbea"s n YCll.'. 

This widely ci I'cll lnted and splendidly ill)lstrated S. paper Is published weekly. Every number contains six-

-' II!tIiTSWANTE.D fOR.FINETOOlSINnntTs� , . "P�!;���R t::.H.BESLY & (;0: 
We have 20 branch � inthe prlnotpal c!t,Iaatbro1llloout the United States. 

teen pages of useful Information and a large num her of 
Original engravilllls of new inventions and d!sc<J.ver!es, 
representing' EhJ(lneer!ng Works,' Steam Machinery, 
New Inventions, Novelties in MechaniCS, Mannfactures, 
Chemistry, Electricity Tele!lraphy, Pbotography, Archi­
tecture, AgrIculturel Horticulture, Natural History. 
etc. COmplete list of patents each week. 

Tel·lII. of I'\llb8Ct·lptlo".�e copy of tbe SCIEN­
TJJI'W AMERICAN will he S(lnt for 0'" '//ear-62 numbers­
postage prepaid, to any sub8Lriber In the United States. 
CanadIL, or Mexico. on·r.ceipt of llnee ... inll .• ·" by the 
publishers; six montlis, tl.00; three months, tl.OO. 

·A!lDAGENc:Y.. CHICAGO,ILL.U.S.A.-

WELL DRILLIIIG IACIDWY, 
KANWAcrumm BY WILLIAMS BROTHERS, ITHACA, N. V., 

1I0unted and on Sills, fOr 
deep or shallow wells, 

with steam or horse 

Brolhers 

Scientific B� Catalogue 
ItECENTLY PUBLISHED. 

Oor new catalo)lue ooDtaininl!' over 100 pages. Jnclud. 
lOll works on more than fifty ditfer.ent 8ubjects. Win be 
mailed tree to any addreS8 on appHcation. 

MUNN & CO., Publishers SclentiOc American. 
361 BroadwaY, New York. 
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AMER]C.AN, continue to examine improve­
ments, and to act as Solicitors of Patentf 
for ) n ventors. 

In thisUne of business they have bad jorlv-fl'" lImrS' 
'.r.,'frie lief, and DOW have 'ltlltqwJied facilities for the 
preparation of l'atent Drawings, Sp�clOcatlons, and the 
oruse'l'>tion of Applications for Patents In the United 
States, Canada. and Foreign Countries. Messrs. Munn 
.It CO. also attend to tbe preparation of Caveats, COpy­
rights for Books, La hel\', Reissues, ASSignments, and Reports on Jnf.fing"ments of Patents. All business in­
trusted to them is done with special care and prompt­
ness, on very reasonable terms. 
A pamphlet sent free of cbarge on appllcation, con­

taining full information about Paients and how to pro­
cure them; directions concernlng Labels, Copyrights, 
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l'atents, etc. 
We also send • .free of charge, a Sp10psis of Forei"" I'll.-
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MUNN & CO .. Solicitors of Patenn, 
361 Broadway. New York. 

BRANCH OFFICES.-Nos. 62'.1 and 62i F Street, Pa­
cUlc Building, near 7th Street, Washington, D. C. 

As an expert machinist, I am free to 
own that l think the machipery I make is the 
very best of its kind. 

I spare no pains or cost to make it so. My 
customers tell me I succeed. 

Let me send you a catalogue. 

CHOLERA: EPIDEMIOLOGY OF.-
By Dr. G .  Archie StOC kwell. An interesting and v·alu_ 
ab1e paper on the dissemination of the A siatic Cholera. 
showing what does and what does not spread tbe dis­
ease. Contained in SCIEN'fIl'tC AMERICAN SUPPLE­
MENT. No. 8S8 • .  Price 10 cents. To he had ·at tbls 
ofllce and from a.1l newsdealers.. 

CIHb8�-!!pecial rates for severru names, and to Post· 
Mast'lri!. Write for }l8rticulars. 

The sstest way to remit is by Postal Order. Draft, or 
·Express Money Order. Money carefully plsced inside 
of e';ve\opes. securely sealed, and correctly addressed. 
seldom goes&ltray. but is at the sender's rislt. Address 
all letters and m'ue all orders. drafts, etc., payable to 

11lUNN &: CO •• 3fl1 Il"on,h""r, Ne .... 1'0,'1,. 
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. • I I every number conta!u!ng sixteen large PBlles full of en- . 
• p:&vln/l!!, JIlany of whicb are taken from foreign papers 

._ • and accompanied with translated descriptions. 'l'BII: 

GAS ENGINES & VENTILATING FANS ScTENTIII'ICAMERICAN SUPPLEMENT is publishedweek-, Iy, and includes a very wide range of contents. It pre-The best Motor in the WOrld for driving all kinds of sents the mmt recent ,papers by eminent writers in aD 
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::��:��iit!:v::..'!.�e the principal departments of Salence and the Useful 

colJ'ee mills} .ventl1atln� fans, ice cream freezers, meat Arts, embracing Biology, Geology, Mineralogy, Natural choppers. ew" In use t e world over. and recommended History. Geography. Archreo!oll'Y:. Astronomy Chemis-Va';;�:� �':l.��
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Institut� 

, earn the Watch Trade 
Engraving and Jewelry Work. . 

Steam and Railway EngiJieer!ng, Mining, Ship Building, 
Marine EngIneering, Photograpby, Technology, Manu­
lacturilljllndustries, Sanitary Engineering, Agriculture. 
,Horticultllre, Domestic Economy, Blograpby, Medicine. 
·etc. A vast amount of fresb.and valuable information 
obtainable in no otber publlcs.tion. 
• the most \1'Jl.1,m'tlJ.l1t E111)'ineeJ"illl) 'n�01'h�t Mechanisms. 
and Manufactures' at home and abroad are Illustrated 
aDd described in the SUPPLEMENT. 

PARSONS, IDE & CO, � Oirc'Ular free. Price for the SUPPLEMENT for the United SLates. 

· S A w s · wantedOOiJOO sawyers S·AWS and LUID Dermen  to 

A send us their full address for a copy of Em- A erson's pr Book of SA \V 1'\. new 1893 edi-
, tlon. We are lIrst to introduce NATURAL W GAS for heating and tempering Saw .. with W wonderful effect upon imflrovtng their aua-
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s �lliHir S· � CO. (l,imited). Beaver Falls. Po.. 

302 Bradley Ave., PEORIA, ILl.. 

STEREOPTICONS. 
MAGIC LANTERNS AND 
ACCE.SSORIES.SE.ND FOR CATALOGUE. 
TO CHAS BESELERMAKER218CENTRE 5T. 

NEW YORK. "NOBESiloiiitl" 
"'."d ._ .. ...... ,!I pe r·t The most com. 

LI . ... �' .... IrweslPrice. SOldall�tTy wier.. plete wrltlnc .Ask/or 81JeCi- o/Illuminated . maehlne made • 

iilA'ri4:>�rAi� for particulars and P!Wlphlet. Send 2 cent stamp for Cnlenaar good for 250 years. TYPEWRITER 00.-'15, '17, '19 Arch Street.-PHILADELPHlA. PA. 

E]1ec"tric * �ail �a,ys 
Our exhibit of Electric Railway Ap'�ratus at the WORLD'S FAIR is the most co1l'lete there. The entire Eler3CT��p�efftt'f��e..!�'�s��":�. 

RAILROAD���gf:�,�w09d��!? 1�:U0 
G-E1'T:m�.A.1.. Elx..ElOT�:J:O OC>D4���. 

DISTRICT OFFIOES: I 16 First Street.... . . . ....... ....••••• San Francisco, Cal. 
M Broad Street ................................ New York. 620 Atlantic Avenue ... . . . . • . . . . . . . .  ; ..... Boston, Mass. 
173 and 175 Adams Street ..... . ..... . ....... (:hic8j!"o. ill 0 IiOO Arch Street ......................... Philadelphla, Pa. �'ifth and Race Streets ................... CinCinnati. 0 I 401-407 Sibley Street.... ............. St. Paul. Minn. I!lqnltable Building......... . .............. Atlanta, Ga. I l33l F Street, N. W ............ ...... Washington, D. C. 
All business outSide the U. S. transacted b)' Thomson-Houston Internationallillectr!o Co. 44 Broad St •. New York 

© 1893 SCIENTIFIC AMERICAN, INC 

�anada, and Mexico, �.OO a year; or one copy of the 
!;OIXNTIII'IC AMERICAN and one copy of the SUPPLE­
MENT, both mailed· for oneJear to one address for ,7.00.: 
SiIlJ(le copies,10 cents. Address ""d remit by postal order. 
expres8 money order. or check. 

IllI)NN & (,:0" 361Ih'olld\Vay, New �ork. 

�ui1ding (ltditbtn. 
TH.II SClENTIFIC AMERICAN ARCHITE CTS' ANn 

BUILDERS' EDITION is issued mQnthly. f;I.OO a year. 
SiIlJ(le coples,25 cents. Thirty-two large quarto Plll'es. 
forming a targe and splendid Matrnzine of Architecture, 
richly &domed With flf'f)Rnt plat es 'i1t coiort. and witb 
otber ttne engraYings; Illustrating the most interesting 
examples of modem architectural construction and 
aJl!ed subjects. 

A special feature is the presentation in each number 
of a variety of the la est and best plans for private resi­
dences, city and country including those of very mOd­
erate cost 88 well 88 the more expensive. Drawinjl8 in 
perspective and in color are gi�en, together with 1'18118, 
DescriptiOns, LocatiOns. Estimated Cost. etc. 

The elegance and cheapness of this mllj(lliOcent wor. 
have won for it the 1�nl"J[e8t Ch"cnlation of an1 
Architectural publication In the world Sold by all news­
dealers. f;I.50 a year. Remit to 

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

PRINTING INKS. 
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