
�i)tJertiselJlents. 
Inside Palr-e, each insertion - - "'a cents a line 
Hllck Pllge, ellch insertion - - - - 51.00 a line 

'rhe above are charges per agate line-about ei.2ht 
words per line. 'Ibis notice shows the width of the lIne. 
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OVERMAN WHEEL CO. 
_TON. WASHINGTON. DENVER SAN FRANCISCO. 

A. Co SPALDINC & BROS. 
SPECIAL AGENTS. 

CH.CAGo. N£I:] YORK. PHI ..... �EI.J'HIA. 

"Snur POintod" Wood SerniS. 
Patented May iO, Jnly 19. 1887; Oct. 29 • .1!l19: 

Ang. 19. Oct. 21, 1890; April 7. May 12. 1891: 
July 19.1892. 

Its Advantllges al'e : 

L Stronger than a common screw. 
2. Uniform and wide slot. 
S. Requires the nse of bnt one bit In hard 

wood. 
4. Inserted easier. 
6. Centralized point. 
6. Snperior holding power. 
7_ The lICl'ew being Cold Forged.lJl8tead 

of Cn t, leaves on its entire surface a 
metallic skin. 

Jr" Send for samples to 

AM E RIC A N S C R E W C O. 
PROVIDENCE, R. I. 

The Columbus 
Of W heel=dom 

is the Columbia bicycle-first on 
roads, first o n  tracks, first in the 
strength .. of ils . .lightness-Guar­
auteed all over-Book about it 
-45 illustrations -free at Co­
lumbia agencies - by mail for 
two 2-cent stamps-Pope Mfg. 
Co., Boston, New York, Chicago. 

20 Li[ht Dynamo 
$76.00 

Hundreds In use. Self-Oiling 
BearIngs. Carbon Brnshes. 

Si mple, Reliable, Cheap. 

Hobart Electric Co., 
MIDDLETOWN, O. 

Off the hinge: ...... = 

(Not sure of the time, or what to do with it.) 
You sag and creak at every 

move, and fail to make connections. 
Fortune declines to enter. This 
might all be different :-time and 
money at command and life going 
smoothly-by the help of a new, 
quick-winding Waterbury. 

A reliable, handsome watch, that 
every member of the family should 
carry, and can afford to. It is 
stem-winding and setting and has 
all the improvements. 

It is made in various <l'tyles, to 
suit every taste and purse, for 
ladies. business men, and young­
sters. NexUimeyour high-priced 
watch is being "doctored" sub­
stitute this. All jewelers keep it. 30 

'�ATENTS! 
. . MESSRS. MUNN & CO. In connection 

with the publication of the SCIENTIFIC 
A M ERICAN, continue to examine improve­
ments, and to uct as Solicitors of Patentf> 
for Inventors. 

In this line of business they have had tort v-JIm, years' 
cn:periencf', and now have Il'lleqlurled facilihes for the 
preparation of Patent Drawings. Specifications, and the 
prosec'Jtlon of Applications for Patents In the United 
states. CBnada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy­
rights for Books. Labels, Reissues, AssiJmments, and 
Reports on Infringements of Patents. All business in­
trusted to them is done with special care and prompt­
ness, on very reasons ble terms. 
ufntamluW1i�:'ffi'i:'n 

o!���r��e�'is
a�J'Ji'i:';:� C�! 

cure �em; directions concerning Labels, COPYriglb.ts, 

�;g:;.��te��iec1.l'rc�e::ei;�.; l�it':,lre':::l�nt,:l 
Patents, etc. 

We also send, free of charge. a S}'Ilopsis of Foreign p,.. 
�:t1n1:1"�JIh&���n��COJ,\':'4:;n� ��rl'3."nring 

MUNN &: CO., Solicitol's of Patents, 
361 BroadwaT, New York. . BBANCH OFFICl!l8.-No. II1II au4 «U J' � Pa­

eth B1I11di1ur uar 7th Street, Wuhlnlrton. D. c. 

J cituti£ic �tttericau. 
James Smith Woolen Machinery Co" 

MANUFACTURERS OF 

THE HUB FRICTION GLUTCH. 
POWER TRANSMISSION MACHINERY. 

411 to 421 Race Street, PHILADELPHIA, PA. 
Applied to Pulleys. 

Gears,Sprocket Wheels, 
Reversible uo n n t er­
shafts and Cut-otf Con­
pllngs. The most 
pIe, etrecti ve. dnrahle, 
and economical Clntch 
on the market. 

WATER POWER ������'(;;,I,!:in��cg� 
igan. Owned by city. Night use reserved for elec­
tric lighting. Good manufacturing interests seek­

ing cheap water power, investb,ate. EI,ECTRIC LIGH T 
COM M ISSIONERS, Marsnall. Mich. 

---- --�-------

Made In sizes to 
transmit from 2 np 
to 1000 h. p .• at slow 
or fast speed. Over 
10,1100 in use. 
Jr"Write for cots, 
description, price 
list and disconnts. 

THE STATE for OREGON Manufactures is . 
A Great Field for Manufacturers and 

Factories. Portland is its great industrial 
center. Her perfect water power unequal­
ed anywhere, has every facility of location 
for Mills and Factories. Is situated on tide 
water at the terminal connecting point of 
Railroad and Sea and River navigation. 

Full information furnished free by the 

Oregon State Board of Immigration, 
Portland, Oregon. 

!\(to50H.P. THE Motor of 19th Century �can be used AnyPlace. to doA' f.. !�?rkN"�HM)le 1 n��8ie:: !B�� 
:::;"e

!
s ! A

N�e�"e':,ff'; ! saI:.0�;:�; 
. ." for aU places and purposes. Cost .- .. ,..., oj ope1'atinn about Mte cent an 

hour to each indicated horse pmver. 

-- . " =:::s For circulars. etcH address 
Economy, HellabIIlty, CHARTE.R GAS ENGINE. CO. 

Slmpllclty. Safety. P. O. Box 148. !'oIterlinll:. 111. 

t890 IN THE U. S., CANADA AN D EUROPE. 

FlRE-PROOF. Euily applied by anyone. Send for Sam pies and Descriptive Price Lid. 
H. W. JOHNS MANUFACTURINC COMPANY, . 

u. W • .fohns' Asbestos Fire and Water-Proof Sheathing. Building Felt. Steam Packings. 
Boller Ooverillgs, Liquid Paints. Boof Paints. Boof Cement. Fire-Proof Paints, etc. 

87 MAIDEN LANE, NEW YORK, 
JERSEY CITY. CHICAGO, PHILADELPHIA, BOlTON, ATUllTIIo lOIlDO� 

KDDAKS 
For SnajJ-Shots Out-Doors. 

For Time Exposures In-Doors. 
For F�ash-Li.ehts at Night. 

The junior are the most compact 
camera made. Perfectly 

• Kodaks • adapted to hand or tripod 
use. Can be used with roll 

films or glass plates. �itted with focusing index 
and counter for exposures. 

$40 and $50. 
{Send FOr } 

Catalogue. 
EAST nAN KODAK CO •• 

R.ochester. N. Y. 

ESTAB1.ISHED 1S41S. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Inclnding P ostllll'e. 

Weekly-1S2 Numbers a Yellr. 

This widely cll'culated and splendidly Illustrated 
paper Is pnbllshed weekly. Every nnmber contains six­
teen pages of nsefnl information and a large nnmber of 
oriJ;:lnal engravln�s of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions. Novelties In Mechanics. Mannfacture.s. 
Chemistry. Electricity Telegraphy. Photography. Archl­
tectnre, Agtlcultnre. Hortlcultnre. Natnral History. 
etc. Complete list of patents each week. 

Term,. of S.b8crl"ti,m.-one copy of the ScIEN­

TIFJC A M ERICAN will be sent for one 'Year-32 nnmbers­
postage prepaid, to any snbscrlber In the United Ststes, 
Canada. or Mexico. on receipt of three dollars by the 
pnblishers: six months, '1.50: three months. 'LOO. 

C In h@.-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

U IMPROVEMENT THE ORDER Oil' THE AGE.'J 

The Smith Premier Typewriter 
Embodies the most Progressive Mechanical Principles. 

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

1)] The safest way to remit Is by Postal Order. 'Draft, or � Express Money Order. Money carefully placed Inside 
of envelopes, secnrely sealed, and correctly addressed. 8' seldom goes astray. bnt Is at the sender's risk. Address 

• all letters and make all orders. drafts. etc., payable to 
MUNN &; CO .. 361 BrondwaT, New York. 

� Easiest Running. and Nearly Silent. ---0---
AlI type cleaned In Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. !? A. 
We have 20 branch offices I n the principal citIes throughout the United States. J IdtuUfit 

THE 

�tutdtau lupplttutnt 

Tim AMEnl�AI BE�L TELEPH�NE ��. 
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 Telepbnnes In· 
fringes the rigbt secured to this Company 
by the ahove patellts, and renders each 
indiyidual user of telephones not furnish­
ed by it or its lic£lnsees respnnsible for Ruch 
unlawful use, and all the consequences 
thereof, and liable to suil therefor. 

A GENTS WANTED fOR. FIN E TOOLS INEVERYSHOP. 
J4 CAT:���:R �.H.BESLY & (;0. 

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

ELECTRO VAPOR ENGINE. 
GAS DR GASOLINE FOR FUEL. 

NO BOII,ER. NO Fl1tE. NO UANG1'R. 
NO ENGINEER. 

Engine operated by spark 
from small battery. 

\' on rurn the �witcb, 
Engine does the ,'est. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

gt!:faJl,o ��PIY[G:',fI�:s � 
pacity. 

-MANUFAC'l:URED BY-

THOMAS KANE &. CO., 
CHICACO. ILL. 

Jr"Send stamp!oT catalogue "V." �.�1Iih: " OTTO" 
GA8 AND GASOLINE THE 

ENCINES, 
1-3tol00horsepower 

Can be nsed in cities 
or in country inde-

-- pendent of "as works � or gas machines. 
No Boiler. 

OVER No Danger. 
33,000 SOLD . No Enll:ineer. 

OTTO GAS ENGINE WORKS, PHILADELPHIA. 

� EDISON INCANDESCENT LAMP 
IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 

All others illfrinll:e the Edison Patents, and ore c onnterf eitM. 

THE RIOHT OF THE EDISON COMPANY TO Alii IN.JUNCTION ACAINST 
INFRINCERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF 
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION. 

GENEE.A.L ELECTEJ:C CO�l?.A.NY_ 
B�.A.1VO� C>FFZCEB. 

"Broad Street . . . . . .  . - . . . . . . .  _ . . . . . NeWYOrk_

I
620Atiantic Avenne .......... _ .... BostOn,MasS. 

���,J7����":t���:::· .. ::::cil{,���L�: �-��I�t�rJtreet::::::::::··PhJl��EJ� I:.I� 
�j�ri\'l���::.·::::::::.·.·.·B&ii�:::u�·&t If:..�J��m�i:v:::::·:·:::::��.�urv'::: 8ol�: 

All b1ll1neeJ oute14e the United Btatel � b,Tho_Ho1llton Intemat1ona1 Coo, 44BI'Oa4 St., New YOl'k. 

© 1893 SCIENTIFIC AMERICAN, INC. 

This Is a separate and distinct pnbllcatlon from THE 

SCIENTIFIC AMERICAN. bnt Is nnlform therewith In size 
every number contsinlng sixteen large pages full of en­
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'rHE 

SCIE N TIFIC AMERICAN SUPPLEMENT is pnblished week­
ly. and Inclndes a very wide range of content!:;. It pre­
sents the most recent papers by eminent writers in all 
the principal departments 01 Science and the Useful 
Arts. embracing Biology. Geology. Mineralogy. Natural 
HiStory. Geography. Archreology. Astronomy Chemis­
try. Electricity. Light. Heat. Mechanica! Engineering. 
Steam and Railway EngIneering. Mining, Ship Building. 
Marine Engineering. Photography. Technology. Mann­
facturin� Industries. Sanitary Engineering. Agricnlture. 
Horticulture, Domestic Economy, Biography, Medicine� 
etc. A vast amonnt of fresh and valuable Information 
obtainable in no other publication. 

The mnst im,lJortallt Enginee1"ing Trm"1cs. Mechanisms. 
and Manufactnres at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLE!I:£NT for the United States. 
Canada, and Mexlc", �.OO a �: or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE­

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 oheck. 

MUNN &; CO., 361 Broadway, New Y ork. 
---0---

�ltitdittn �ditillU. 
THE SCIENTIFIC AMERICAN ARCH ITECTS' AND 

BUILDERS' EDITION is issued monthly. '2.50 a year. 
Single copies. 25 cents. Forty large qnarto pages. equa 
"to about two hundred ordinary book }Jag..,s: forming a 
large and splendid Magazine of Architecture. richly 
adorned with 1'1t'fJfmt plates in colors, and with other flne 
engravings; illustrating the most interesting examples 
of modern 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
denc� city and country. includin� those of very mod ... 
erate cost as well as the more expennive. Drawings in 
perspective and in color are given. together with full 
Plans, Specifications. Sheets of Details. Estimates. etc. 

The elegance and cheapness of this magnificent work 
have won for it thA IJllrgest Cit'cnlatioll of any 
Archltectnral pnblicatlon in the world. Sold by all news­
dealers. '2.50 .. year. LlllJ.!t to 

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