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COLD FORGED PRODUCT. 

Forged Wood Screw 
Patented May 10, .July 19.1887; oct. 29, 1889; 

Aug. 19, Oct.21, 1890; April 7 May 12, 1891; 

.July 19, 1892. 

Its Advantages aloe: 
1. Stronger than 8 common screw. 
2. Uniform and wide slot. 
3. Requires the use of but one bit In hard 

wOod. 
4. Inserted easier. 
5. Centralized point. 
6. Superior holding power. 
7. The screw being Cold Forsre.l. instead of Cut, leaves on its entire surface a 

metallic skin. 
Jr Send for samples to 

AMERICAN SCREW CO. 
PROVIDENCE, R. I. 
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10 cents. Also to be had of newsdealers in all parts of tbe country. 

KDDAKS 
$6.00 

$100.00 
TO 

Eastman Koda,k Company, 
J Sendfor ! 
I C ata/ugue. r Rochester, N. Y. 

�to50H.P. THE Motor of 19th Century � can be usedan1lplace, to doanv �kN�% !an¥.�nSi� !B'Wo 
�:re!

s ! 19.,':te':Iir; ��o �'Fo; . for aJJ places and purposes. (Jost 
.-�. _ oj operation about one cent an 

hour to tach indicated horse pmo__ . , �  <T. For cil'Culars, etc .• address 
EOONO .... Rumnm CHARTER GAS ENGINE CO. 

SlJIPLI(,Pn. &nn. . P. O. Box 148. SlerJin&', 111. 

Scientific 8� Catalogue 
l'UBLISHEU. 

Our new catalogue contaiDin� over 100 page5. includ. 
. IDJl works on more tban fifty di1ferent subjects. Wi)) be 
mailed tree to a.ny address on application. 

MIJNN & CO •• Publishers Scientific American. 
361 BroadwBY. New York. 

OVER 
30,000 SOLD. 
OTTO GAS ENGINE 

"OTTO" 
GAS AND GASOLINE 

ENCINES. 
�tolOOh.p. Can 

be used In cities or 
In CQuntrylndependent of gas works or gas machines. 

No Boiler, 
No Danger, 

No Enll"ineer. 
WORKS, PHILADELPHIA. 

Model & Experimental Work 

',itutift, jmtri'BU. 

THE BRIDCEPORT WOOD FINISHINC CO. 
MANUFACTURER S OF 

WHEELER'S VATENT WOOD fl LLE R . 
I3REINIG'S LITHOCEN SILICA1'E PAINT. 
ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES. 

GRANViLLEM.-BRElNIG, PRINCIPAL OFFICE, 
GENERAL AGENT & SUPT. NEW MILFORD, CONN. 

Branch Offices and WarehoUl.e8.-CHICAGO.200 E. Lake Street.· 
NEW YORK. 240 Pearl St. BOSTON: 85 Oliver St. 

PAMPHLETGIVIHG DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 
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Poole Bros. Celestial Planisphere and ·in SCIENTlFIC AMERICAN SUFPLEMENT. No. 906. 

Celestial Handbook just published. Price ]0 cents. To be had at this office and from all 
For descriptive circular address n __ ew
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POOLE BROS •• CHICAGO. ILL· 

����I���I�m�p�:r��oTed Time Detector 
� 24 Keys, with 

Lock attachPatented 
yjnvenwill 

according t () Decision of Cireuit 
Court of e. S. for S.D.ofN.Y. Send for Circulars to lMHAm,,,,, 206 Broadway, New York. P. O. Box 2875. 

R� c!c. STEAM FITTERS SUPPLIES 
Rue's Little Giant Injector. 

Screw .Jacks, Portable Forges.to Blowers. 
.JOHN s. URQU H ART. 46 (Jorllandc St .. N. Y.  
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BOJUeoDur;!'ea ();!,eJ.e Co. Mfr,. 16 G st.,Peorla,IIl. 

MANUFACTURE OF BICYCLES.-A 
very comprehens1ve article giving the details of con
struction of every part of these vehicles. With 16 engravinu. Contained in SCIENTIFIC AMERICAN Sup
PI,E}(lmT, No. 90S. Pr\ee \0 cents. To be had at this office and f.ruIll'" aU new8deal�r� 

a GE"�!,!TED toi\FINE TOOLS IN EYDlYSHOp. 
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'ANDAIlEHCY. CHICAGO,ILL.U.S.A.-

Patent Electric 
VISE. 

ENGINES, go��t.,re��t�. ���:�:r �fJ,m�� 
!>is awt 300 p. Cflta.!O(Jue. W. P. DAVIS, lluchcster, N. Y. 

Thl Amni��n �Ill Tele�hane tam�any 
125 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexandel' Graham 
Bell, January 30. 1877, the scope of which 
hits been defined by the Supreme Court of 
the United States in the following terms: 

"The patent itself is for the mechan· 
ical structure of an electric telephone to 
be used to prod uce 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 seventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and t,he eighth, of a perma· 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel
ephone in the construction of which these 
things or any of them are used." 

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 controls 
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" ES TA BJ.JSHED IS4li. 
The Most Popular Scientific Paper in the World 

Only 83.00 a Year, Inchullne P08tnae. 
WeekJy-li� Nnmhers R Y.,.al'. 

Thl8 widely ci ,'cn luted and 9pienl!ldly Illustrated 
paperls published weekly. Every number contains six
teen P8Iles of useful information and a lar'Ce number of 
oriJdnal engravinzs of new inventions and discoveries. 
representing Engineering Works. Steam Macbinery. 
New LnvenUons. Novelties in llecbanics. l-!anufactures. 
Chemistry. ""Rllootricity Telegraphy. PhntogralJhy. Archi
tecl.ure. Agricnlt,ure. Hbrti('utture. Natural HiRtOl·Y. 

Ct'� etc. Complete list of patents pat'lt wc� • 

. The Sml"th Pr· em· l"er Typewrl"ter ! Term8 of l'!ub8CI·;,.lioll.-Dne copy of the ScmN-
'.fIB I!' AMERJCAN will be s�nt for nlle 1lear-52 Dumbers-

Embodies the most Progressive Mecbanical 'prlnoiples. "? . postage prepaid, to any subscriber In the United States • 

All tbe Essentlal·FeatUre8 Greatly Perfected. Canada, or Mexico. on rpceipt of I iJl"ee ,1,,11""8 by the 
Perfect and Permanent Alignment. ::: publishers; slx montbs, 'L50: three months"I.00. 

Easiest Running, and Nearly Silent. >: Clu b •• -8peclal rates for several names. and to Post All type cleaned In Ten Seconds without Soiling the Hl!Jlds. .. Masters. Write for particulars. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 9.: The safest way to remit is oyPostal Order, Draft, or 

We have 20 branch offices In the principal cities tbroughout the United. States. '" Express Money Order. Money carefully placed inside 
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ELECTRO MOTOR. SIMPLE. HOW TO seldom goes astray. but Is at the sender's risk. Address 

all letters and make all orders. drafts, etc.. payable to 
%���rd��i�ra:do�':u:;;Pt:�';%�o::�e-;'�� iUUNN & CO .. 3m JJroachvay, New ¥o,·k. 
amateurs to make 8 motor wnich miJrht be driven With advantage by a currf'!nt derived frum a battery. and 
which would have sutt1ctent power t o operate a foot lathe or any macblne requ1rlnjl' not over one man pOwer. 
with 11 tlgures. Contained In �CIK�TII'IC AAlEmcAN 
SUPPLF.M.NT. No. 641. P,'ce 10 cents. To be had at this ornce and from aU newsdealers. 
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N ei FrictionDisk Drill Small Articles Manuf"actured in Quantities . Inyentlons perf�cted an.d developed. Working In Alu. 
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' FOR· LfGHT WORK. 

This Is a separate and distinct publication from 'i'HE 
SCIENTIFIC AMERICAN, but Is uniform therewith in size. 
every number contaIning sixteen large pages full of en
gravings, many of which are taken from forelgu papers 
and accompanied with translated descriptions. 'l'BE 
!!CI1DNTIFIC 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 prl,nclpal departments of Science and the Useful 
Arts, embraclt'" Biology. Geology. Mineralogy. Natural 
History, Geography. Archreology, Astronomy Chemls-

CHOLERA: EPIDEMIOLOGY OF.-
By Dr. G. Arcbie Stockwell. An Interesting and valu
able paper on the dissemination of the Asiatic Cbolera, 8bowin� what does and what does not 8uread the dis
ease. Contained in SCIENTI'J'IC AMERIC·.AN SUPPLEMENT, No. SSS. Price 10 cents. To be had at tbis 
office and from aU newsdealers. 

CARBUTT'S'� DRY PLATES 
� .. Q "CELLULOID" FILMS. 

Especially adADted for Photogrw.phine Machinery an4 otnerworksof construction in 
THE MECHANICAL TRADES. ' Descriptive Price Listmailedfree. For8&leby all Dealer&. 

Manufactured by JOH N CARBUTT, 
ItJstoue D J Plateaud Film Works, WayneJlID�. PlliladeJpllia. 

�ATENTS! . . .. / MESSRS. MUNN It CO. in connectioD with the publication of the SCIENT IFH AMER]CAN, continue to examine improve
ments, and to act 8S Solicitors of Patentf' for] nventors. tn this line of business they have had jlYl'ty.jlve years· 

f'.I�vel'i�ncp, and now have 1inequaltd faCilities for the 
preparation of Patent Drawings, 8p�citlcations, and the 
ryrosecution of Applications for Patents In the United �tates, Canada, and Foreign eountries. Messrs. MUnn 
&. Co. also attend to the preparation of Caveats, Copy
rlqhts' for BOOks, La�s, Reissues, AssillDments1 and f{<,ports on Jnfrlngements of Patents. All business in. 
rusted to them is done with speCial care and prompt'1rus, on very reasonable terms. A pampb let sent free of charge, On application, con

taining fun information about Patent s and how to pro
cure them; dIrections concerning Labels, Copyrights, 
�:�;�:netit��

e
il�'e�fle�!:se�eiR�ts �::

f
rtr:r���l�n�f Pa.tents, etc. 

We also send, free of eharqe. a Synopsis of Foreilrn Pat�nt Laws, showing the cOst and method of securinli\: Patents in all the principal countries of the world. 
MUNN & CO., Solicitors of" Patents, 

361 Broadway. New York. 
BRANCH OFFICES.-Nos. 622 and 6U F Street, Pa

cloo Building, near 7th Street, WlI8hlngton. D. C. 

DIU! these Great AclT .. ta .... : The 
speed can be instantly changed 
from 0 to 1000 without stopping or 
Ahifting belts. Power applied can 
be graduated to drive wlth equal 
saf"ety the smallef!t or largest 
drills within its range-a wonder· 
ful economy In time and great 

saving in drill breakage. 

Send for catalo ue. 

W. F. & JNO. BARNES CO., 

Ruby St.,RockIor4, TIL 

FOR SA I.Ili.-Patent issued August it 1B98. Device 
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STEVENS PATENT 
DEPTH OAUOE. No. 85 

Price, by mail, �O CeDt8. 
Onr tools, for line workmanship and 

1Inlab, have no equal. 
Ideal and Leader Spring DIvi

ders and Cal:rers, Ideal Surface ��gr� an nne Machinists' 
�. I!ITEVENS ARM!!! & TOOL 
CO. P.O. BOll: 280ChlcopeeFalls, Mass 

!lEASEY.:tttYl CI1!{A'1kJ> \ 
.eliOOtUttu. .180$10011' tlll<DOiI 

ELECTRIC * MOTORS 
Our exhibit I n Electricity Building Is the only oomplete exhibit of the application of Electricity to Power Work at the WOR [.0':-; FA IR. No EDll'ineer or Mecbanlc should f"ail to visit it. Jr Write for 01W World's Fair FoldN. 
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All business outside the U. S. transacted by TbODlllon-HoUllton International Electrlo Co. 44 Broad St. New Yarll: 
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I 
try, Electricity. Llgbt, Heat, Mechanical Engineering. 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography, Technology, Manu
facturllljl Industries, Sanitary Engineering, Agriculture. 
Hortlculture, Domestic F.conomy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable In no other publication. 

7'h� most important Engineering WorltB, Mechanisms. 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of tbe 
SCIENTIFIC AM"lUCAN and one copy of the SUPPI,]J. 
MENT, both mailed for one year to one address for '7.00. 
Single copies. 10 cents. Address and remit by postal order. 
express money order, or check� 

lUUNN & CO_ 31it Broadway, New Yot·k. 

�uUdinA �ditiltn. 
THE SClENTIFIC AMERICAN A RCHI TECT S' ANn 

BUI LDERS' EDIT ION is issued monthly. $2.50 a year. 
Slnlitle copies. 25 cents. Thlrty·two large quarto pages, 
forming a large and splendid Mae-azine of Architecture, 
richly adorned with elet]ant 'Plates in color�, and witb 
other flne engravinJls; illustrating the most interestinll' 
examples 01 modern architectural construction Rnd 
allied subjects. 

A speCIal feature is the presentation in each number 
of a variety of the latest and best pllins for private }'esi
dences .. city and country includin� those of very mod
erate cost as well as the more expensive. Drs WinJl8 in 
perspective and in color are given. tOlZ"ether with Plans� 
Descriptions, Locations. Estimated Cost. etc. 

The eJelU-nce and cheapness of this mRA"nificent work: 
have won for it the ]�arge8t (�jl'cu)ntioll of any 
Architectural publication 1n the world. Sold by an news
dealers. $2.50 a year. Remit to 

iUUNN & CO •• Pllhllshers. 
361 Jlroadway, New York. 
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