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OVERMAN WHEEL CO. 
aOSTON. WA SHINGTON. DENVER. SAN ,.AANCIBCO. 

A. G. SPALDING & BROS., Special Agents, 
OHIC .. OO __ • _____ N_E _W_Y_ O_R_"_. ___ P_H_'_LA_D_E_ L_P_"'_"'_ 

U Snur POinton" Wood Sernws. 
I 
Iii'. 

Patented May 10. July 19. 1887; Oct. 29, 1889 ; Aug: 19, Oct. 21. 1800; April 7, May 12. 1891; July 19, 1892. 
ItM Advantages are: 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
a. 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 Forged. instead of (,'0 t, leaves on its entire surface 8 metallic skin. 
pr Send for samples to 

AMERICAN SCREW CO. 

HEADQUARTERS FOR lOW PRICES! 
SCAI;lI'J8'OFBVEKy7Y:A.RIET¥. 

A 1.000 Articles Leaa than Wholesale PriceL 

��bi��ae:�:::; ��� Wo�b�n�8�i·:I �'i:: 
Cider Jlllls, Corn Shf"lIers, Feed Cutters, La'tD :Mowe� 
�::i!,:I��m� ��:!e!:IoK:itl��e�a��e!!��::-l� 

S
\;� 

Penu, JA"tter Presses, Coffee and Splee MUls, Guns, Pistola, 
Blerl'lles, TrTeleles, Casb DrawenLClotbes Wringers, Bleat Chop­
pen, .Trneb.; lAthes, Engines, watches, Organs, Pianos, Ete. 

Send for free Catalogue and see bow to sove MOD",. 
111 B. JelferBoll Bt. CHICAGO BCALE CO., Chicago, DL 

IfYGu want t�1Eo�\f�rf�':r 'i,1'l�t�!'�a'J.�t��� 
Lunkenheimer's Pioneer Oil Cup, and you make no mistake. It has now been on the market for over ten years. and is to-day more popular than ever. If inter-

:�e :�d n�eC:o�08�e:;��P��e8t�� interest to steam users. Mention the SCI­
ENTIFIC AMERICAN. THE I.UNKEN­
HEIMER VOMPANY, Successor to 
The I,lInkenheimer Brllss Inrg. Co. 
CINCINNATI. O HIO, U.�. A. 

AGENTS WANTED FOI\FlNETOO1SINEVERYSHOP. 
J4 CAT:,g��R U.H.BESLY & ()()� 

AND AGENCY. CHICAGO. ILL.U.S.A.-,. 

SCIENTIFIO AMERICAN SUPPLE­
r�:J�'cA�nBut:t;:�:�E�a:kcaitu6!!>':agf a�h�rsC��c�I%� 
10 cents. Also to be had of newsdealers in all parts of 
tb e country. 

�. ATENTSI 
, .,.. . . MESSRS. MUNN & CO. in connection with the publication of the SCIENTIFIC 

AMER ICAN, continue to examine improve­ments, and to act as Solicitors of Patent. for Inventors. In this line of business they have had farty-Jlve yP�rs· 
u;l'erience, and now have unequrtled facilities for the preparation of Patent Drawings, Specifications, and the prus""'�tion of Applications for Patents In the United states. canada. and Foreign Countries. Messrs. Munn 
�� .. a1':,� a��';,��, �:e.:llr�'l!':�l�� 188?:ri;;::'�ts?".rld Reports on Infringements of Patents. All business In­trusted to them is done with special care and prompt­neS8. on veu reasonable terms. A paml.hlet sent free of Chargei on application, con-
=�teml� mi�'1't���01�O':!'C��� eE;.t..'fs,d �g�y�g'{;t� 
�f:�e���ell�ject"\rJ'�::Ses�1i�"i'8l�fn.'!,ge:I':,n�f Patents, etc. We also send, free of chaTge, a Synopsis Of Foreij(ll Pa­tent Laws, showing the cost and metbOd of ..,curing Patents in all the principal countries of the world. MUNN &: CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICES.-No. Il22 and cru F Street, Pa­cillO ButldiIla .ear 7tb Street, WubiDgton, D. Co 

J titutific �Ultricau. 

PROMOTION OF NAVAL ENGIN-eer8.-A series of questions from the new United States Navy regulation circular, which will prove of in­terest to steam engineers generally. Contained in SCI­
ENTIFIC AMERICAN �UPPLEMENT. No. S71. Price 
10 cents. To be had at this office and from all news­dealers. 

ELECTRO VAPOR ENGINE. 
GAS OR GASOLINE FOR FUEL. 

N O  BOII,ER. NO FIRE. NO DANGER. 

NO ENGINEER. 

Engine operated by spark from small battery. 
You turn the Swirch, 

En2'inp- does the ,'p,st. Re!{an Vapor Stationary Engines. 1 to 12 H. P. 
�:l.a;ro ��Ij'l[ofu":.Jl�fs � pacity. 

-MANUFAC T URED BY-

THOMAS KANE & CO., 
CHICACO, ILL. 

nrSend stamp for catalo(/Wl .. v." 

The Latest, Cheapest, and Best. 
Motley's Adjustable Sash Holder. Patented Dec. 13, 1892. 

FC>� �:IJSrXJC>�S in Dwellings, Cars, Steamboats, Carriages, etc. Also for Window Screens. �lidinf Blinds, etc. A!{ents want­ed everywhere. ;:r 8rnd or Descriptive Oircular. 
l'ETER lllOTLKY, :i0 S. B road St., Phlla. 

Is the best ready reference cyc10predia 
"." 

in the English language ; 

[JANUARY 14, 1&)3. 

TXt AMtnI�AN �t�L TtLt�H�Nt t�. 
95 MILK ST" BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876. No. 174.165, and January 30th. 
1877. No. 186,787. 

The transmission of Speech hy all known 
forms of Electric Speaking Telephones tn­
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 Ruch 
unlawful use. and all the consequences 
thereof, and liable to 8uil therefor. 

34to 5.0.H�E: ,tAotorot 19'(entury 
,I 10$ '\ CAN BE USED ANY PLACE,TO DOANY 
i!;' ...... WORK ANO BY ANY ONE. NO BOilER: 
J;!,j '\ NO �IRE' NO STEAM! NO ASHES: 
T ': � NO GAUGESlNO ENGINEER�A PERrEtT� 

,-:� ,. lV SAFE MOTOR FOR ALL PLACES 
L AND PUflPOS,ES. COST OF' OPERATION � 

ABOUT ONE C�NT AN HOUR TO EA.CH 

_ _  INDICATED HORSE POWER .FOR cIRtUlAR'; 
[<ONOMY, R ELI .... SI L' T�Y, HC., 'DDRES! CHARTER CASENCINE (0 

SIMPLICITY, ':IAFETY .. P.O.BoX,I04-B. STERLINC, III. 

THE COPYING PAD-HOW TO MAKE and how to use; with an engraving. Practical directions how to 1:ehare the gelatine pad, and also the aniline ink 
Pltt!�lfo ih: COPj�'h�� roa�:k:�ir tgo ar�l�l��ewI:t:� Contained in rclENTIFIC AMERICAN gUPPLEMENT, No. 438. Price 10 cents. For sale at this office and by all newsdealers in all parts of the country. 

---

PATENT JACKET KETTLES � Plain or Porcelain Lined. Tested to 100 lb. pressure. Send for Lists. BARROWS-SA VERY CO., S. Front & Reed Streets. Philadelphia, Pa. � 

T::a::E 

THE Is the most convenient in arrangement; EST A R],ISHED 1S46. 

Is the latest in facts and statistics; 

Is a'" time-saver;" no index needed. 

INTERNA TIONAL 
Booklets describing its 

special features are val­

uable because contain- CYCLOP )£DIA 
ing brief outlines of 

contemporaneous History, Politics, Biography, Education, Theology, etc. 

They are mailed free to any address by the publishers, 

DODD, MEAD & COMPANY, 19th St., bet. Broadway & Fifth Ave., New York. 

RWE: ITS MANUFACTURE.-BY H. 

�iilb��lgrEu�;��r�b��g: tg: �ifct�e�i f�;e��!s;��� with a brief account of the princi pal machines used to operate on the grain. Contained in, S(,[ENTIFIC AMER­
ICAN SUPPLEMENT, No. 862. PrlCe!O cents. 'ro be had at this office and from all newsdealers. 

KDDAKS 
For Snap-Shots Out-Doors, 

For Time Exposures In-Doors, 
For Flash-Li.Rhts at Nigltt. 

The Junl·or are the most compact camera made. Perfectly 
• Kodaks • adapted to hand or. tripod use. Can be used WIth roll films or glass plates. Fitted with focusing index and counter for exposures. 

$40 Bn.d $50. 
EASTMAN KODAK CO., 

�ochester. N. Y. 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size, but 
Giants in Strength. one cent an horse power but little run them. 

D.!:!�t::.f.�:i �:�\1��a�U����rmail 
VAN DUZEN 

GAS &. GASOLINE ENGINE CO. CinCinnati, O. 

ALUMINUM: ITS USES AND AP-plications. A valuable and interestinlZ article by G. L. 
Addenbrooke. Contained in SCIENT[FIC AMERICAN 
SUPPLEMENT. No. 8:i9. Price 10 cents. To be had at this office and from all ne wsdealers. 

"IMPROVEMENT THE ORDER OJ!' THE AGE." 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 

WeekIY-:i2 Numbers a Year. 

This widell' cirClilated and splendidly illustrated paper Is publi!!hed weekly. Elvery number contains six­teen pages of useful information and a large number of original engrav1�s of new inventions and discoveries, representing Engineering Works, Steam lIi{achinery. New Inventions, Novelties in Mechanics. Mannfactures, Chemistry, Ellectricity, Tele!{raphy. Photography, Archi. tecture, Agriculture, Horticulture, Natural History, etc. Complete list of patents each week. 
Terms or Subscription.-<>ne copy of the.ScmN. 

TU'IC AMERICAN will be sent for one !/eaT-52 numbers­postage prepaid, to any subscriber ·in the United States. Canada, or Mexico. on rt'ceipt of three doll aI's by the publishers; six months, 'L50; three months, ,LOO. 
Club8 .. -SpeciaJ rates for several names, and to Post ·Masters. Write for particulars. The safest way to remit is by Postal Order, Draft. or Express Money Order. Money carefully placed Inside of envelopes. securely sealed. and correctly addressed. seldom goes astray. but Is at the sender's risk. Address all letters and make all orders. drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 

---0---
THE 

Idtutifit �mtritaU luppltment 
This is a separate and distinct publication from THE 

ScIENTIFIC AMERICAN, but is uniform therewith in size. every number containing sixteen large pages full of en­gravings, many of which are taken from foreign papers and accompanied with translated descriptions. '.rUE 
SCIENTIFIC AMERICAN SUPPLEMENT is publisht'dweek­ly.and includes a very wide range of contents. It pre­sents the most recent papers by eminent writers in all the principal departments of Science and the Useful Arts, embracin!{ Biology, Geology, Mineralogy. Natural History, Geograpby, Archreology, Astronomy Chemis­try, Electricity, Light, Heat, Mechanical Engineering, Steam and Railway Engineering, Mining, Ship Building. Marine Engineering, Photography, Technology. Manu­facturin!{ Industries. Sanitary Engineering, Agriculture. Horticulture. Domestic Economy, Biography, Medicine. etc. A vast amount of fresh and valuable information obtainable in no other publication. 

The most important Engineering lVorlc8, Mechanisms, and Manufactures at home and abroad are illustrated and described in the SUPPLEMEN T .  Price for the SUPPLEMENT for the United States and canada, $5.00 a year; or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT. both mailed for one year for '7,00. Single copies, 10 cents. Address and remit by postal order, express money order. or check. 

MUNN & CO., 361 Broadway, New YOI'I,. 

---0---

�uitdiug �ditiou. The Smith Premier Typewriter Embodies the most Pro!{ressive Mechanical Principles. 
.A II the Essential Features Greatly Perfected. 

THE SCIENTIFIC AMERICAN A R C HI T E C T s' AND � BmLD ERS' EDITION is issued monthly. '2.50 a year. 
Perfect and Permanent Alignment. Easiest Running, and Nearly Silent. Single copies, 25 cents. Forty large quarto pages. equal � to about two hundred ordinary book }Jages � forming a All type cleaned in Ten Seconds without li!oiling the Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 
We have 20 branch offices In the principal cities th.;oughout the United States. 

';!� large and splendid Magazine of Architecture. richly 
o adorned with elegant 'plates in colors, and with other tlne engravings t illustrating the most interesting examples 
}" of modern architectural construction and allied subjects. 

� EDISON INCANDESCENT LAMP 
IS THE ONLY INCANDESCENT LAMP LAWFULLY M ADE. 

All others infrlnll:e t he Edison Patents, and nre counterCeits. 

THE RIOHT OF THE EDrSON COMPANY TO AN IN.JUNCTION AOAtNST 
INFRINOERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF 
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION. 

GENEB.A...L ELEOTB:tC CO�l?.A...N'Y. 
:&�.A._c!� OFFZOEa. «Broad Street ..................... '. New York. 1620 Atlantic Avenue . •••••. . . .  , .... Bostol!, Mass. m W:s17���f:���:·. :: .• : : : :  Ci���:'�I,I8: ��c�lg�treet::: ::: ::: .• Phdl������i� aogr��'!!,�g·:::::::::.·· . san j.�t,}�f� 8.3; �il�r�:m�i�:': :'.' ::·::::.��w�rv�� &I�: 

All bUli1l., outlllde the 1)'111 ted State, trll1llAOted b,. ThollllOJl.Houltou l1Itemational Co.,« Bro� Sf., N elf Yon. 

© 1893 SCIENTIFIC AMERICAN, INC. 

A special feature is the presentation in each number of a variety of the latest and best plans for private resi­dences, city and country, including those of very mod­erate cost as well as the more expensive. Dra wings in perspective and In color are given, together with full Plans, Specifications, Oheets of Details. Estimates. etc. The ele!{ance and cheapness of tbis magnificent work have won for lt the Lnl'llest Circulntion of any Architectural publication in the world. Sold by all news­dealers. '2,50 a year. Remit to 
lllUNN & CO., Publishers, 

361 Broadway, New York. 
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