
ORDINARY RATES. 

Inside Palre, each in8ertion, • 'IS cent8 a line 
Back Palre, each in8ertion, • • $1.00 a line 

IT Far some classes a t Advertisement., Special aM 
H-igher rates are required. 
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COLD FORGED PRODUCT, 

Wood Screw 
Patented May 10, July 19, 1B87; Oct. 29, 1l!89; 

Aug. 19, oct. 21, 1800; April 1 May 12, lB9l; 
July 19, l892. 
It .. A dvalltalre8 are . 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
S. Requires the use of but one bit In hard 

wood. 
4. Inserted easier. 
5. Centralized point. 
6. Superior holding power. 
7. The screw being CoM Fora-ed.lnstead 

of L'u t, leaves on Its entire surface a 
metallic skin. 

PI'"" Send for samples to 

AMERICAN SCREW CO. 
PROVIDENCE, R. I. --------��--------���--

--
In the popular rt>Jluirements of 

SPEED, COMFORT, 
SAFETY, DURABILITY, 

Columbia I 
Il Bicycles I 

ARE COMPLETELY, I 

) . 

UNEQUIVOCALLY, ) ABSOLUTELY, (S 
THE STANDARD BICYCLES OF THE WORLD. , 

POPE MFG. CO., 
� BOSTOlf. JrEW Y0tpt. CHICAGO. HARTFORD. 

M�. BOOKKEEPER, 
do you knowwhatthe Compo 

tometer Is' It costs you nothi� 
�':, �o� .. l:.r!�:.ruM��u�s 
accuracY', is twice asra.pid as the 
best accountant and relieves all 
neITOU9 aad mentalstratn. 

Write for Pamplliet. 
FELT .. TARRANT we co. 

SC1;ENTIFIC EXPERIMENTS. - DE· 
scription of some simple and easily performed sclentilic 
:3"�:''i�e br::fr:'f��

s 
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Bum of the angles of a triangle, surface of the sphere. with 6 illustrations. Contained In SCIENTIFIC AMERI
CAN SUPPLEMENT, ·No. �,;). Price 10 cents. To be had at this office and from all newsdealers. 

� NICKEL 
.E AND 
� ELECTRO·PLATING 
� ApparaluB aDd lateriaL 
� THE , 
I> Hanson & Va.nWinkleOo. o Newark, N. J. 

81 LIBERTY ST., N. Y. 
23 S. CAN AL STREET, 

CHICAGO. 
Columbian Jllxpolll.tion Electrical Bldg., Section L...CoI. oj 

A l ady's fine watch-four
teen-karat gold filled; jew
elled works; stem-wind
er; stem-set; a warranted 
time-keep€T; a gem to look 
at: THIS IS the NEW 
QUICK-WINDING 

" Waterbury." 
No cheap Swiss watch can 

compare with this perfected 
product of American ma
ch inery and brains; they 
keep quality up and prices 
down. Not a cheap-looking 
watch, but a low-priced one. 

Yoou Jowel_ 88lla � L 

�ATENTS! . MlllSSRS. MUNN &; co. in connection 
With the publication of the SCIENTIFIC 

AMERICAN, continue to examine improve .. 
ments, and to act as Solicitors of Patentp 
for Inventors. 

In this line of busln_ they have had to.-tv-jlve lIearB" 
i!.T.f}eriWltCft and now have 1"nequlllea facilities tor the 
prep .... atlon of Patent DTawlugs, Spoolftcations, and the 
pro_mtlou of ApplicatlOll8 for Parents In the United 
States, Canada, and Foreign COlUltries. Messrs. Munn 
&; Co. also attend to the preparation of Caveats, Copy
rlj{hts for Book s, Labels, Reissues. Assljroments, and 
Reports on Infringements 01 Patents. All busin ..... in
trusted to Lhem Is done with special care and prompt.. 
ness, on. very reasonable terms, 

A pamphlet sent free of charge on application, con
taining full Information about Patents and how to pro
cure them' directions conce� Labels, Copyrights, 
Ueslgns, 'Parents; A ppeals, Reissues. IillirlllR9D,lentB, AsSignments. ReJected Cases. Hints ,on the sale or 
�nt8,etc. _ 
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pJlteil1l8 iu all the principal countries of the world. 
MUNN & CO .. SoUcitor8 of Patent8, 

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

d1lo BulldlDlr, near 7th 8tJ'eet, WuhtDgton. D. C. 

J tientifit �tleritau. 

KODAKS 
The Columbus Model Folding Kodaks com· 

bine the desirable features of a complete view 
camera with the compactness of a Kodak. 

Recent Improvements include the iris dia
phragm shutter. with pneumatic release, double 
swing back and sliding front. Can be used with 
long focus or wide angle lenses. 

Easily adapted to stereoscopic work. Mane 
in three sizes: <I x 5, 5 x 7 and 6t x !It. 

EASTMAN K ODAK CO. 
Send/or 
c.talogue. Rochester, N. Y. 

AGE"m.!!� hlP: FINS TOOlS IR EVElYSHOP. 
" CATAI,OIiUE, ��ESLY & flO. 

• ANDAGEHCY. CHICAGOjILL.U,5.A.-

CDS HorologicallDstitute. 

earn the Watch Trade 
Engraving and Jewelry Work, 

PARSONS, IDE & CO. W-Oircu/,arjree. 
302 Bradley Ave" PEORIA, ILL. 

CHOLERA: EPIDEMIOLOGY OF.-
By Dr. G. Archie Stockwell. An interesting and valu
able paper on the dissemination of the Asiatic Cholera, 
showing wbat does and what does nut spread the dis .. 
ea.se. Contained in SCIENTIII'IC AMERICAN SUPPLE
MENT. No. 8S8. Price 10 cents. To be had at this 
office and from all newsdealers, 

."WPROVE1IfENT THE ORDER 011' THE AGE." 

The Smith Premier Typewriter 
Embodies the most Proln'esslve Mechanical Principles. 

All the Essential Features Greatly Perfected. 

[AUGUST 5, 1893 .. 

Thl Amlri��n BIll TI11�h�nl ��m��ny 
125 MILK ST., BOSTON, MASS. 

Th'is Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, .January 30,1877, the scope of which 
has been defined by the Supreme Conrt of 
the United States in the fol1owing terms: 

"The patent itself is for the mechan
ical structure of an electric telephone to 
be used to prod uce the el@ctrical action 
on which the first patent rests. The third 
claim is for the use in snch instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in
dnctive action; the fifth, of a permanent 
magnet constrncted as described, with a 
coil npon the end or ends nearest the 
plate;. the sixth, of a sonnding box as de
scribed; the seventh, 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 nsed." 

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. 

T::E:E 

• W' ES'l'A 1l1.ISHED IS41S. 
Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
All type cleaned In Ten Seconds without Soiling the Rands. 

� The Most Popular ScientifiC Paper in the World 
., Only 83.00 a Year, Including l'08tnlre. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 
we have 20 branch offices In the principal cities throughout the United States. 

0' Weeldy-:J'J Nllmbet·. n Yen ... 

� This wld"ly cil'c lliat ed aI)d splendidly Illustrated 

BARNES· 

UPRIGHT DRILLS 
Complete line, ranging 

from our New Friction 

Disk Drill, for light work 
to 42-inchBack Geared, 

Self Feed Drill. 

Send for Catalogue 

and Prices. 

It. .. OHN BARNES CO., 

�m Ruby Street, Rockford. III. 

!l4to50H.P. 'I'HE Motor of 19thOentury � Can be used all1l piace. to doanu 
'ftJnJ');, and by awu one. No Boil� 
er! No Fire! No Steam! No 
�:�r

e
!
s
l A

N
ge�"e�::"r..0�'?o; 

for all places and purposes. Gost 
" . 

oj opt'ration about one cent an . 
� hour to each indicated hOTSf po1()" 

er. For Circulars, etc .. address 
• 00 ....... R ..... 'J.n.n... CHARTER GAS ENGINE CO. 8urPLacrrr.8.t.I'B"lT. • P. o. Boxl48, �tp,rJin&'. IlL 

Scientific B� Catalogue 
ltECEN'l'L¥ PUBLISHED. 

Our new catalolrllle containioll uver 100 pages, includ. 
InK works on more than IIfty ditrerent subjects. Will be 
mailed tree to any address on application, 

III UNN & CO., Publishers Scientific American. 
;UI1 IJrondwlll'. New York. 

STEREOPTICONS. 
MAGIC LANTERNS AND 

ACCESSORIES,SEND FOR CATALOGUE. 
TO CHA5 BESELERMAK[R2JBCfNTRE 5T. 

NE.W YORK. 

COMPLETE ELECTRICAL EQUIPMENTS 
-lI'OR-

ARC OR INCANDESOENT LICHTINC. 
Arc Lamps. Incandescent Lamps. House Wiring Appliances. 

MINIATUBE ••• L..dMPS ' •• FOR ••• DECOBA'l'IJTE ••• PUBPOSES. 
GENERAL ELECTRIC COMPANY, 

DISTRICT OFF ES: 
44 Broad Street ................... . ............ Ne .. Yon,.. 1 820 Avenue ....................... Bo.ton, Mass. 
173 and 175 Adams Street ................... I:blcago, m. (JOO ...................... ... Philadelphia, Pa. 
nfth and Race Street ..... ............... Cluclnnatl. O. 0 401 iDleT Street .................. .. ,St. PaUl., Minn. 
Equitable Building .... .... .... . .... ....... .. Atlanta, Ga. '1 1II8S reet, N. W .................... Washlngton, D. C. 
If> Flr.t Street ....

.
... ...... .......... Ban �ncl8CO. caL

.
' :Masonlo TeDlple .' . . .......... ........ . ..... Denve

. 
r, Colo. 

AU business outslde the U. S. traneacted by ThOlnson-Honston Internationaillilectric Co. 44 Broad lOt, New Yo�k 

© 1893 SCIENTIFIC AMERICAN, INC 

paper Is published weekly. Every number contains six
teen pages of useful information and a large number of 
orbrinal engravin�s of new inventions and discoveries, 
representing Engineering Works. Steam Machinery. 
New lnventions, Novelties in MechaniCS, Manufactures, 
Chemistry. Electricity Tele!n'aphy. Photography. Archi
tecture. Agriculture, Horticulture, Natural History. 
ell'. Complete list of patep.ts each lI!eek., 

'I'e"Hl8 0-( SUb8cl'h,rioll.--Onl.'COPT of'the SCIEN
T1J!'It' AMERICAN will be s�nt for one 1Iear-62 numbers
postage prepaid, to any subscriber In the Unltel1 Sloates, 
Canada, or Mexico, on ff'ceipt of til l'ee dolluTs by the 
publishers; six months, $1.50; three months, $1.00. 

{; '" b •• -8peclal 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 

lUUNN & CO .. 361 Broadway, New 1'0)'1 •• 

Idttttitit luppletneut 
This Is a separate and distinct publication from 'I.'HE 

SCIENTIFIC AMERICAN. but Is uniform therewltb In size. 
,every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptiOns. 'l'BE 
SCIENTIFIC 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 principal departments of Science and the Useful 
Arts, embracin� Biology, Geology, Mineralogy, Natural 
History. Geo!n'apby. Arcbreolo/>:y. Astronomy Chemis· 
try. Electricity. Light, Heat. Mechanical Englneerln/>:. 
Steam and Railway En!<lneerlng. Mining, Ship Building • 
Marine Engineering, Photography. Technology, Manu· 
facturlng Industries. Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

'1'Jle most impOl'tmlt E1Iginee1·'ina lrm-}(s, 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 j or one copy of the 
SCIENTIFIC AM ERICAN and one COpy of the SUPPLE· 

MENT, both mitlJed (or one year to one address for $7.00. 
Single copies,IO cents. Address and remit by postal order. 
express money order, or check, 

MUNN & C O., 361 B)'oadway, New YOl'h. 

�uUdinQ aBditigu. 
THE SCIENTIFIC AMERICAN A R C H ITECTS' ANn 

BUILDERS' EDITION is Issued monthly. $2.50 a year. 
Sin/>:le eopies,25 cents. Thirty·two lar!<e quarto pages, 
forming a large and splendid Magazine of Architecture. 
richly adorned with eleqant piates in colon, and with 
otber line engravings; Illustrating the most Interesting 
examples of modem architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resl. 
dences. city and country InCludiDj{ those of very mod· 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given. together with Plans. 
DeSCriptions, Locations. Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the I�nl'gel!it Ch'cnlnlion of any 
Architectural publication In the world. Sold by all news
dealers. f2.50 a year. Remit to 

MUNN & CO .. Publi8her8, 
361 Broadway, New York. 

PRINTING INKS. 
The 8cIENTIl/IC AMER ICAN III printed' with cltAS . 

ENEU JOHNSON &; CO.'S INK, Tenth and Lomoard 
Bta., Philadelphia, and 47 Rose St., oPP, Duane. New,Yon 
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