
ORDINAR Y RATES. 
Inside Page, each insertioll, - 7� cents a line 
lJack Page, each insertion, - - $1.00 a line 

IT' For some classes of Advertisements, Special and 
HiQMr rates are required. 

w;f,.�� :�r°rt�e��I�a,;���l:�o�a�el�l;ith a�n�e eIFn�: 
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��rve� �rep!:'£fi'&.tr':S'bm�d:rt��e�s TY::::!�; morning to appear in the following week's issue. 

L.!I_a'liiiJiJt&!LfE$idci.6'ii1!JfJJ�� 
OVERMAN WHEEL CO • 

• OSTCH. DENVER. 

WASHINGTON. SAN FRANCISCO. 

A. G. SF ALDD'G '" BROS., Special Agent8, 
CHICAGO. NEW YORK. PHILADELPHIA. 

I tieutific !aeritl1J. 
DIAMOND CYCLES 

HIGHEST GRADE. LOWEST PRICES. 

FOR LADIES OR GENTLEMEN 
Pneumatic '1'ires. $11� , $100, $S:I. 
Cushiou Tires, 10:1, 90, 1�. 

John P. Lovell Arms 00., Manufacturers 
BOSTON, MASS. 

Cycle Catalogue Free. AGENTS WANTED 

THE GRIFFIN MILL 
A perfect pulverizer of all refractory substances by either 

the wet or dry process. It works better and at less expense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE IIIu8trated PalDphlet addre88 
FERTILIZER 00., 92 STATE ST, BOSTON. ------------------_ ... __ ._. -.. 

SCIENTIFIC AMERICAN SUPPLE

��NJrcA�nSU'i;�E�ikca�u�:t"agfaththll.C������ 10 cents. Also to be had of newsdealers In all parts of 
the count_ ry_. ___ _____ ______ _ 

A GENTS WANTED 
FOil FINE TOOLS IN EmrtSHOP. 

u .  ,. CAT:t6T��R C3.H.BESLY &. UO. Snnr\Polllton" W oon Serows. AND AGENCY. CHICAGO,ILL.U.S.A.-, 

PatentedMaylo,July19.l887;Oct.�I889; KO D A K 
Aug. 19. oct.21, 1800; April 7, May 12, 1891; 
July 19, ISS'.!. 
Its A dvantages are, 

1. Stronger than a 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 Forged. Instead of Cut, leaves on its entire surface a metallic skin. 
or Send for samples to 

FILMS. 
Our New Films are giving pe fect satisfaction. 

They are highly sensitive, and repeated tests 
show that they retain this sensitiveness as well 
as glass plates. No other IIlms are so free from 
imperfections; none 80 uniform; none 80 reliable. 
Our 111m doesn't f III. 

AMERICAN SCREW CO. Eastman Kodak Co., 
PROVIDENCE, R. I. Rochester, N. Y. 

Mistakes in Addlt1011t 
Office Headache. and m stakes in carrying forward 

�Oe��tr ���d�bii�a.�:8 ����� time in doing the work and aU 
time looking for errorS. Solves 
with great rapidity and absolute 
accura� all arithmetica.l prob-
lems. Wrrle 1��'���t!�t�ne I 
FELT a. TARRANT MFG CO. 

52.56 ILLI"O.S ST •• CHIOAGO· 

"IMPROVEMENT THE ORDER OF THE AGE." 

rMARCH 18, 18<)30 

Do 
You 
Know 
Columbias? 

To know Columbias 
is to own them-there 
are other good bi
cycles, but the Colum
bia guarantee is as 
solid as the mint. 

Book about Columbias free at 
Columbia. agencies. Bkmail for two 

t,��£.e�&yg:k, Jh��, �� 

III 
Ii 
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TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver· 

tlslng medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar jourusl 
now publiBhed. It goes Into all the States and Territo. 
ries, and Is read In all the principal Ii brar es and readinR 
rooms of the world. A business man wants somethlnji( 
more than to see bis advertisement in a printed news
paper. He wants circulation. ThiB he has when he ad· 

I vertlses In the SCIENTIFIC AMERICAN. And do not leI 
the advertiSing 8l!ent Influence you to substitute soml 

, other paper for the SCIENTIli'IC AMERICAN. when s ... 
lectlng a list of publications In which you decide It Is fOI 
your Interest to advertise. This Is frequently done fOJ 
the reason that the agent gets a .arger commission from 
the papera having a smaIl clrcuIatlon than Is allowed OIl 
the SCIENTIFIC AMERICAN. 

For rates see top of lIrst column of this page or ado 
dress MUNN &; CO., Publishers. 

361 Broadwav. New York 

THE (f)JtlE'f CRUStiER 
GREAT BALLAST\NDORE BREAK[R 
o S NO ,'-·f FRASER&CHAlMERS 

The Smith Premier Typewriter 
� FOR '""!;'I '0 

I" -, Fl'LTON -1-- '�TAL G"'-'" � - -_-1""" _ _ _ ""-- J" , " 0 "  ,.� _"�'� W.CHICAGO :LL 

�"(d" 

"'";;:,", . 
�;:�q" � 

LARGE COHTRACTS SOl.lClTEDFOR AUTOMAT1c.ltt:A.�Y' DIFrlCutrSNHT METAL. 
BLANKED. STAMPED" DRAWN WORK, TUBES & •• NIC1(EL & BRASS PLATING. 
TlNNING.JAPtNNING a DIE MAKING, BRIDGEPORT. CONN. 

The Risk 

of carrying fine goods is part of 
the cost. Every time you bump a 
high-priced watch it costs youfour 
dollars. Don't you realize that you 
would be better off with an every
day watch for the wear and tear? 
-as an acc urate jeweled timepiece, 
and equal in looks with the other, 
can be bought for $15 down to $4: 
the new, quick-winding Water
bury, winds in jive seconds. Don't 
forget the name. 

£II jewelers keep It: In all styles: 6014, fille4. b4-karat,) COiDsilver, etc. Both ladles' aB4 
centlemen's watches. 33 

�-ATENTS! 
wl�E�e��u��fOl� Onh!n S'g����� 

- - AMERICAN, continue to examine Improvements, and to Rct as Solicitors of Patent. for lnventors. 
In this line of business they have had f"!!1!.Jlve years' 

6Xperiencf, a.nd now bave 1tl1equul-ea facilitits for the preparation of Patent Drawings, Specl1lcatl01Bl, and the prosecution of Applications for Patents In tbe United States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of caveats, Copyrights for BOOks, Labels, Reissues, Assilmments, Rnd Reports on Infringements of Patents. All business intru.ted to them is done with spec aI care and promptness, on very reasonable terms. A pamphlet sent free of char"e on application, con_ taining fl1l1 Information about Patents and how to pro
cure them;. directions concerning Labels, Copyril;rhts, 
�::1�e:t!�e�iec11J'�::,;es�I��?8 J�':,ge:ten�i Patents, ete. We also send. free of charge. a Synopsis of Foreilln Pa
tent L&WB, showing the cost and method of securing Patents in all the principal countries of the world. 

MUNN & CO" !'Oolicitor ..... f Patent ... 
361 Broadway, New York. 

BBANCH OFFICB8.-No. 822 and 11M • IItN8t. .... e\IIc Bulldlwr • .., 'Jth I1treIIt. W.II\1111S011r D. C. -

Embodies the most Progressive Mechanical Principles. - 6 -3-& 00 -- �- 8< 2. WALLST NEW YORK 
Ali the Essential Features Greatly Perfected. Perfect and Permanent Alignment. C 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. 
:: We have 26 branch oftiOOIl:ln the prlnc\Jl61 cities the United States. - ';"" -

-N·�··���··��;;·-;����·····:ro·o·o···l:ette·rs···-��··'H·��;:·····"······"f, 
that Is. unless they tIn!t wrote one and then copied the rest on an ( 

EDISON MIMEOGRAPH r 
Invented by Tho8. A. Edi8on. ForDallyOftice Use In duplicatingboth handw itln.Eand typewriting 
Anybody can operate it. Simple-Compact-C1eanly-Cheap. !',ndOl'sed by over 911.000 uoer ... 
CataIoK!Ies and Samples of" ork sent free upon application. Manufactured only by th� A. B. DICK 
CO., 1�4 E. I.ake St. Chicngo. Branch Oftices, 47 Nassau St.,N. Y.Clty. 111 So. Fifth St..Phlla. , __ ,- -" ______ " __ , ________ ---�-_________ ,' __ ,,-_v--...... __ --____ .�---, ____ --,,--, ___ , ___ .---� ___ , ___ ,--___________ ._---________ .-.-__ · __ -___ ---_--_r_" __ " __ v_.,_. ________ .�---� 

S AWS��m:1�r��e�SAWS 
A send us their full address for a copy of Em- A erson's IT' Book of SA WS, new 189"..'. edition. We are 1Irst to Introduce NATURAL 

W GAS for heating and tempering Saws with W wonderful etfect upon Improving their qua-

S 
IIt1 and toughness, enabling us to reduce S prlCes. Address E1UERSON, SlllITH 
& CO. (Limited). Beaver Falls. Pa. 

A GENTLEMAN'S LAUNCH 

YOUR OWN ENGINEER. 
Launches 19 to 00 feet In len"t,h, with automatic machinery. No Smoke. No Engineer. No Danger. No Dirt. 

PADDI.E YOUR OWN (!ANOE. 
Canoes, Family Rowand Sail Boats. Fishing and HuntIng Boats. Manufactured by 

THOlllAS KANE & CO •• Chicago, III. 
ar Send for catalOR:ue specifying line desired. 

LIFE SAVING DEVICES.- A 
t�:,�n ��:�ro�S:I��� o:t�:;;���� ���sc;i��;;��d\t��tg: London Daily Graphic by vnrious correspondents. Wit.h 100 Illustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMIll NT. No •• 84S. 84�! S:lO. 8;11, 8;12. 
S�4, 861, 8112, S64. S69. l'!11. 874 and 8S4. Price 10 cents each, Or $1.00 for the series. '1'0 be had at this office and from all newsdealers. 

LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRIDES. 

GROWING RA:pIDLY in FA VOR 

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

AlI othersinfriuKe the Edison Patents. and nre coun terfeits. 
THE RICHT OF THE EDISON COMPANY TO AN INoIUNCTION AOAINST 

INFIUNOERS HAS BEEN DETERMINED BY THE U. S. CIRC\lIT COURT OF 
APPEALS. COPIIES OF DECISIONS SENT ON APPLICATION. 

GENE�L ELECTEI:C CO�P.A.NY_ 
:EI�.A._O:&: C>FF:l:O:JiJa. 

44 Broad Street .............. , ........ New York. 1620 Atlantic Avenue ............... Boston. Mass. 
m '*'�1�tu'hag'�r::r.·:. ':. '.:: :: :Ct�=�l,l& Wl .�c�l�f.;eJtroor::: :;:::: .:PhJM-�£�IA'iI� Go.l!,ldBulldlull ...................... Atl&llta, Ga. 1383 F Street N. W ............. Wllllhlngton. D. C. 16)'Jrat 8treet ............... 81m ftaocllOO, CIlI. MIIIIoDlc Temple .... .. ............ Deii .... r. Colo. 

U IIaIIDaN OIltIlde tile Unittd State. � IIJ'Tb_HoostoD Inte1'llatioIlllU)o .. "BI'osd 8t.,NtnrYort. 

© 1893 SCIENTIFIC AMERICAN, INC. 

t;'__ \. ' I • I I � 

Th� Am�ri�an B�ll T�l��h�n� ��m�any 
f2�MJLK ST., BDSTOr;MASS" 

This 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 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 produce 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 the eighth, of a perma
nent magnet and plate combined. The 
clai!ll is not for these several tbings 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. 

MANUFACTURE OF-GLASSWARE.-
A det.ailed del;crlption of the various tools used by the 
jlJass Worker. With 75 illustrations. Contained in SCIEN .. 
TIFIC AMERICAN BUPPI,EMENT. No. S8t. Price 10 centRo To be bad at this office and from all newsdealers. 
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