
Inside PaKe, each insertion • •  "a cents a line 
Hack Palre, each insertion • • • •  81.00 a line 

The above are charII'''' per agate line-about ei.Kht 
words per line. This notice shows the width of the Ime. 
and Is set In agate type. Engravings may head adver
tisements at the same rate per !logs te line, by measuI'e· 
ment. as the letter press. Advertisements must be 
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OVERMAN' WHEEL CO. 
.oaYON. WAaHINGTON. ..NVEII. aAN ",ANC'.CO. 

A. I. SPALDING" BROS., Special Agents, 
_.- NEW YOIIK. PHIUDELPHI&. 

II SDur POintod" Wood Seraws. 
Patented May 10, Jnl;r 19.1887; Oct. 29.1889; 

Aug. 19. Oct. 21.1800; April 7, May 12, 1891; 
July 19. 1892. 
Its AdvantaKes are: 

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

wood. 
,. Inserted easier. 
5. Centralized point. 
6. Superior holding power. 
7. The screw being Cold ForKed. Instead of en t, leaves on ita entire 8urface a 

metallic skin. 
g- Send for sampl ... to 

AMERICAN SCREW CO. 
PROVIDENCE, R. I. 

If, you. hilve_.l'''_�. and wlsh to'lubri
eate _ -..any, put on one of 

LllDKellhelmer's Gas Elgine Lllbricators, 
a ver:r desirable cup and fully warranted. 
OUr catalogue glv ... full partlcnlars of this 
and numerous oth<!r specialties. Send for 
one. and mention the SCIENTIFIC. 

LUNKENHEIMER COMPANY, 
Successor to The Lnnkenheimer Brnss 

James Smith Woolen Machinery Co. 
MANUFACTURERS OF 

THE HUB'FRICTIOR CLUTCH. 
POWER TRANSIlIISSION IlIACHINERY. 

411 to 421 Race PHILADELPHIA, PA. 

N o. 6�. Price, per set.all nickeled, .'<1.00 
Packed for transmission by IDall; 

IJ:a'1"I,J3'1":a�8��';Ir:'WtJ'id'!�"'i� 
Calipers. and Fine Machinists' Tools. 

pr mustrated cataZOflWl fru to au. 
J.I'!TEVENS ARMS & TOOL CO. 
P. O. Box 280. Chicopee Falls. Mas&. 

Made In sizes to 

THE STATE for OREGON Manufactures is 
A Great Field for Mimufacturers' 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. 

!l(to 50 H. P. THE Motor of 19th Century �can be used An1l Place. to do Any 

:;fkN"o"'M'lefn¥'�t�I
B

'W� 
�:r

e
lsl A

N �eC;::Jf:; lsafe° .:�; .. for 81J places and purposes. Cost 
_ oj {)jJeration ablYUt mw cent an 

hourtoeaehindicated horsepower. . " =:=s For circulars. etc •• address 
Eeono,ny: Reliability, CHARTER GAS ENGINE CO, 

I!hnpllelt;r. Safety. P.O. BoxHS. !'IterllnK.III. 

PHONOGRAPHS 
FOR SALE. 

ADDRESS, 

North Ameriean Phonograph fu. 
EDISO N BUILDI NG. 

New York. 

Masonic Temple ffidg;' 
ChicaKo. 

ON POSTURE AND ITS INDICA· 
tions.-A paper by T. Lander Brunton. M.D� In which 
the author endeavors to Indicate the common postures 
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surned. With 11 lllustrations. {)ontalned In SCIENTIFIIl 
AMERI C AN SUPPLEMENT.No.S6". Price 10 cents. To 
be had at this office and from all neWSdealers. 

....... _�.. " OTTO II 

QAS AND GAI!OLINR 
ENCINES, 

1-3tol00 horse power 
Can be used in cities 

or In countr:r Inde
pendent of "as works 

or gas machines. 
No Boiler. 

No DanKer. 33,000 SOLD. , No Enlline"'" 
OTTO GAB ENGIBEWORKB, PHILADELPHIA. 

T�E 

ESTABI,ISHED IS46. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, InclndinK PostaKe. 

Weekly-:i2 Nnmbers a ;Year. 

This widell' circulated and splendidly lllustrated 
paper Is published weekly. Ever:r number contains six
teen. pages of useful Information and a Isrge number of 
original engravin�8 of new invent tons and discoveries, 
representing Engineering Works, Steam Machlner:r,. 
New Inventions, Novelties in MechaniCS, Manufactures. 
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"IMPRO�MENT THE OR1)ER OF THE AG .. '" 

The Smith Premier Typewriter 
Chemistry. ElectriCity. Telegraphy. Photography. Archl

� tecture, Agricnlture. Hortlcnlture. Natuml Hletor;r. 
15. etc. Complete list of patents each week. 

JilmbodltIIJ the 1IlQ8to.1"roIll'es� 1Ire<lhanlcaI Prlnclpl .... 
All the EssentiBl'li'eatl11'es Gmatly PeJoteoted. 

Perfect and Permanent Alignment. 
Easiest Running. and Nearly Silent. 

All type cleaned In Ten Seconds without Soiling the Hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

\\' e have 20 branch offices In the principal citIes throughout the United States. 

ELECTRO VAPOR ENGINE. 
GAS OR GASOLINE FOR FUEL. 

Te)'1118 of Sub8crlptlnn.-One copy of the SCIEN� TH'll' A¥l!lRfCAN will be .ent for onellear--J'>2 "UlDJlers-
postage prepaid. to' any subscriber In the United States. � Canada. or ¥exleo. on receipt of three dollars by the 

" publishers;, six months, '1.00; three months. 'LOO. 
<:l.� (:1" b".-Speclal rates for several names. and to Post 
'" Masters: Write for p&rtlcnlan!. 

The safest way to r mit Is by Postal Order, DNft,'Qr 
Express Money Order. Money earefoJg pIaoed Inside 
of envelopes. securely sealed; and conectly addressed. 
seldom goes astray. but Is at the sender's risk. Address 
all letter. and make all orders. drafts, eto� payable to 

llIUNN & CO .. 361 Broadway, New York. 

Mf&'. Co., CINCINNATI, 0., U. S. A. NO BOII.ER. NO FIltE. NO DANGER. 
---0-
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KDDAKS 
For Snap-Shots Out-Doors, 

For Tt'me Exposures In-Doors, 
For Flask-LzJ:hts at Nt'glzl. 

The Junior are the most compact 
camera made. Perfectly 

• Kodaks • !�.P��.,tb;:��:�� 
films or glass plates. Fitted with focusing inaex 
and counter for exposures. 

$40 a:nd $50. 

{Send Fo .. 1 
Catalogue. f 

EASTMAN KODAK CO .. 
R.ochester, N. Y. 

�ATENTS! 
wi���PnM�r.lD& O�h�

n s"g�,;,;:�� 
AMERICAN, continue to examine improve
ments. and to liCt as Solicitors of Patent. 
for Inventors. 

lnthtsllne of business they bave had 1Mtv-.lirp llfnrS' 
txperie1lCe, and now have ll!fltqW"Nt facUUte.<i for the 
preparation of Patent Drawings, SP'lcillcatlo1!8, and the 
orosecutlon of Applications for Patents In the United 
States, Canada.. and Foreign Countries. Messrs. Munn 
�g<i.'t. 

al
lo� \�. t�i��s:

r
re,'t!:!!: rss?:ri;;''!,�ls,

C
Df,rd 

Reports on Infringements of Patents. All business jn_ 
'ru.sted to them Is done with special care and prompt-
n'es8, on very reasonable tel'Ill8. ; 

A pamphlet sent free of charge, on spplfootion. con
tslnfng full Information about Parents and'oow to pro
cu .... them.l.� directions concerning Labels. COpyrights. Designs, raten!:'iooU:feals. Reissues. ID1r1ngementsl �=� Re Cases. Hints on the sale 0 

We aItIo send, free oj charge. a SynopSis of Foreign Pa
tent Law1!, showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO .. Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 824 F Street, Pa
elae BuUdlDl! Jlear 7th Street. WashlnlltoD. D. C. 

NO ENGINEER. 

Engine operated by spark 
from sIDSll batter:r. 

You turn the =-,witcb, 
Engine does the I"est. �fn'!,�. 
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pacity. 
-MANUFACTURED BY-

THOMAS KANE & CO., 
CHICACO, ILL. 

prSend stamp jor cata/O(IUe .. v.� 

95 MILK ST" BOSTON, MASS, 

Scientific B� Catalogue 
UECENTLY PU BLISHED . 

Our new catalogue containinJl over,lOO pages, includ· 
lnll works on more than lIft.y di1ferent subjects. Will be 
mailed tree to any address on application. 

MUNN & CII., Publishers Scientiflc American. 
361 Broadway, New York. 

This Company owns the Letters Patent 1--
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 Elf'ctric Speaking Telpphllnes in· 
fringes the right secured to this Company 
by the above patents, and renders eacb 
individual user of tel erhones not furnish
ed by it or it� licensees responsihle for fluch 
unlawful use. and all the consequences 
t.hereof. and liable to �uil therefor. 

EDISON INCANDESCENT LAMP 
IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 

All others i"frinlle the Edison Patents, and nre connteJofeits. 

THE RICHT OF THE EDISON COMPANY TO Alii INJUNCTION ACAINsT 
INFRINCERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF 
APPEALS. COPIES OF DECIS IONS SENT ON APPLICATION. 

GENEBA.:t.. E:t..ECTE.J:C CO:1:v.CPA.b:rT. 
:a�A.:l'IJO:E[ <>FF:l:O:&l& I 

«Broad Street ....................... New York: 

I 
620AtlantlcAvenue ............... Boston. Mass. 
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Gonld Buliding ...................... Atlanta. Ga. 13.'l3F Street N. W ............. Washington, D. C. 
15 First Street ..... ... ........ San Francisco. Cal. Masonic Temple .... ............ Denver. Colo. 

All bUlllness outside the United States transacted by TholD8on-Houston International Co •• "BroadSt�NewYork. 

© 1893 SCIENTIFIC AMERICAN, INC. 

�mtdtau luppltnttut 
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 en
gravings, IDSny of which are taken from foreign papers 
and accompanied with translated descriptions. '1'HE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week
ly. 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, embracing Biology. Geology. Mineralogy. Natural 
History. Geography. ArchreolOllY. Astronomy Chem� 
try. Electricity. Light. Heat. Mechanical Enl{ineerlng. 
Steam and Railway Engineering. Mining. Ship Building. 
Marine Englneerltlg, Photography. Technology. Manu
facturing Industries. Sanltar:r Engineering. Agriculture, 
Hortlcnlture, DomestiC EConomy. Biography, Medicine, 
etc. A vast amount of fresh and -valuable Information 
obtainable In no other publication, 

The most important Engineering W<wks. Mechanisms. 
and Manufactl11'es at home and abroad are lllustrated 
IWd described In the SUPPLEMENT. 

Price for thJl SUPPLEMENT for the United States and 
Canada, t5.00 a year; or one cop;r of the SCIENTIl!'I(l AM
ERICAN and one eopy of the SUPPLEMENT. both malled 
for one yearfor$'1.00. Single copies,10 cents. Addre""and 
remit by posta]-otder. express money order, or check, 

MUNN & CO •• 3.61 Broadway. New York. 
---0---

�uUdinn �ditinn. 
THE SCIENTIFIC AMERICAN A RC H ITECTS' AND 

BUIL DERS' EDITI O N  Is Issued monthly. � a year. 
:SIngle copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book .,ages: forming a 
large and splendid Magazine of Architecture. richly 
adorned with elegant 1)lates in cnlor� and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural constrnction and allied subjects. 

A speCial feature Is the presentation ht:l.ach number 
of a variety of the latest and best plsns for private resi
dences, city and country, including those of very mod
erate cost as well as the more expensive. Drawings In 
perspective and In color are given. together with fnll 
Plan.. SpeCifications. Sheets of Detalls, Estimates, etc. 

The elegance and cheapness of this magnlllcent work 
bave won for It the I,arge8t Circulation of any 
Architectnral publication In the world. Sold IV all news
dealers. ,2.50 a y .ear. Remit to 

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

PRINTING INKS. 
E��SJbW��rg� tMJJ.�1�� ��gre
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Sts., Philadelphia. and 47 Rose St .• opp. Dus e. New Yorl! 
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