
)If£()vedisemenfs. 
ORDINARY RATES. 

Inside Page, eaclt iU!!Iertion, - ., a c ents a line 
BackPage, eaell illsel'tion, - - $1.00 a line I 

tr For some classes of Adve'l'ti sements, Special and 'I 
H'igher rates are required. 

The above are charges per agate line-about eight I words per line. This notice shows the wid th of the line, and is set in agate type. Engravings may head adver­tisements at the same rate per agate line. by measure­ment, as the letter press. Advertisements must be 
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OVERMAN WHEEL CO. 
.OSTON. WASHINGTON. DENVER. SAN FRANCISCO .. 

A. G. SPALDING & BROS., Special Agents, 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. 11, 1890; Oct. 20. 1891. 

Is stUrer and stronger tban a common bolt. Tbe !luted 
shank prevents the bolt from turning 

in the rim and tire. 

COLD { llIACHINE SCREWS 
STOVE BOLTS 

LOCK CAP SCREWS 

FOR G E 0 SIDE KNOB SCBEWS 

THREADED WIRES 

AMERICAN SCREW COMPANY, 
PROVIDENCE, R. I. 

SAWS Wanted 50.000 Sawyers SAW S and L u m  b e rmen  to 

A send us their full address for a copy of Em.. A erson's iT Book of SA \VS, new 1892 edi-tion. We are first to introduce NATURAL 
W GAS for heating- and tempering Saws with W wonderful etlect upon improving their qua­lityand toughnesst, enablinK us to reduce S S I!rIces. Address E;UEltSON, SllII'l'H 

&; CO. (Limited), Beaver Falls. Pa. 

change their minds sometimes." 
They accept new light; they 

realize that there is an improved, 
perfected, quick=winding Water­
bury watch; in coin-silver and 
gold, filled, cases. An entirely dif­
ferent affair from the one laughed 
at of old; winding in five seconds; 
surpassing in style and quality any­
thing deemed possible at the price; 
elegant enough for any lady to 
carry, and satisfying the accurate 
business man. Far superior to any 
cheap Swiss watch; with closer and 
more uniform adjustment. 
Your jeweler keeps this watch in many different styles, a boy's 

watch included; all stem­
winders. $4 to $I5. 

�. ATENTS! . . 
Wi%E����u�'R�t�n& oVh!n��:ii��� AMER1CAX, continue to examine improve. ments, and to IiCt as SoliCitors of Patentf for Inventors. In this line of business they have bad jortll .. :ttl'P 1lfftrS' 

e:r-pfriPllu, and now have 1I1uq1tll1ea facilities for the preparation of Patent Drawings, SpeCifications, and the llrusecution of Applications for Patents in the United 
�t<1t.es, Canada, and Foreign Countries. Messrs. Munn 
& �o. also attend to the preparation of Caveats, Copy. 
"l'lht� for Books, Labels, Reissues, Assh;rnments, and tt.E'ports on Infringements of Patents. All business in. tru'ited to them is done with special cAre and prompt. !less, on very reasonable terms. A pamphlet sent free of charge on appHcation, con­taining full informa ion about Patents and how to pro� cure them; directions concerning Labels, Copyrights, 
�;:f:�riie���e�lectfJe��Be::eii£�ts J���eS�I�

n�f Patents, etc. We also send, h'ee of charge. a Synopsis of Foreign Pa­tent LaW8, 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.-Nos. 622 and 624 F Street, Pa­

cific Building, near 1th Street, Washington, D. C. 

J titntific !tttttitau. 

SCIENTIFIC AMERICAN SUPPLE-
I MEN'll, Any desired back number of the SCIENTIFIC AMERICAN SUPPLEMENT can be had at this Office for 10 cents. Also to be had of newsdealers in all parts of the country. 

Take one with You 

to the World's Fair. 

� 
Tiley're the only practical camera for the purpose. 

No bulky glass plates-no troublesome holders-no 
need of hunting up a dark room. With our special 
Columbian spools of film, containing 200 exposures 
you can have your Kodak loaded before leaving 
home and can then U press the button" as often as 
you like, while at the Fair, without the necessity 
of reloading. 

Eastman Kodak Co., {Send for ! 
Catalogue. f Rochester, N. Y. 

Men who know bicycles always buy Colum­
bias. Why? You know why! Columbias 
stand by themselves - above all bicycles. 

Columbia Catalogue. 45 comprehensive engravings. 
The most exhaustive cycling catalogue published. Free 
at Columbia agencies. By mail for two two-cent stamps. Pope Mfg. Co., Boston, New York, Chicago, Hartford. 

MR. BOOKKEEPER, 
do you know what the Comp­tometer is' It costs you nothing 

�� ���t�r��ll�ar��lc:,elft���u��: 
accuracy, is twice as rapid as the best accountant and relieves all nerTOUS and mental strain. 

Write for Pamphlet. 
f'EL T &. TARRANT MFG CO. 

62-56 ILLINOIS ST •• CHICAGO . 

"IMPROVEMENT THE ORDER OF THE AGE." � 

IJUNE 10, 1893. 

8FT. $25 
12FT. $50 
16FT. $100 
AERMOTORS 

ALL STEEL 

GALVANIZE.D 
PUMPING OR GEARED SAME PRICE. 

For the benefit of the .ImbUc. the Aermotor 
Company declares a diVIdend and makes the 
above prices as a means of dis-
tributing it. These p ri c e s  
will be con- tin ued 0 n 1 y 
u n t i l  i t s  surplus 
e a r ni ngs are suf-
fic i e n  t l y Worked 
off. Merit h a s  
prospered. a n d  a 
very smaIl pr<ffit on a very 
great number cf outfits has 
given the Aer- motor Company 
4 acres of land in the best manufac-
turing center of Chicago. with many. 
very many. acres of floor space and 
the best equip- ment of machlllery. 
for the purpose, in existence. 1'he 
A e r m o t o r  Co. feels. in this crow ... • 
ing Columbian it can afford to be 
generous. We Chicago to any 
one anywhere at prices. 

THE AERMOTOR COM.PANY, 
12th and Rockwell Sts., CHICAGO. 

The Smith Premier Typewriter 
Embodies the most Prog-ressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 
: Tn�.Am�ri��n ��ll T�l��n�n� tom�an� 

Perfect and Permanent Alignment. a 125 MILK ST., BOSTON, MASS. Easiest Running. and Nearly Silent. � All type cleaned in Ten Seconds without Soiling tbe Hands. § This Company owns the Letters Patent The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. �." No. 186,787, granted to Alexander Graham -====-=:= __ .,...:.====w
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Bell, January 30, 1877, the scope of which 
,... " ' ,'",'", has been defined by the Supreme Court 01 

No one ever wrote 1000 Letters an Hour, 

that is, unless they first wrote one and then copied the rest on an 

EDISON MIMEOGRAPH 
Invented by Tltos. A. �di80U. For DailyOffice Use in duplicating both band writing and typewriting Anybody can operate it. �imple-Compact -Cleanly-Cheap. Eudorsed by over 90,tHtO U8er�. Catalogues and Samples of \\ ork sent free upon application. Manufactured only by the A. B. lUCK : C()., 1:14 E. l.ake �t. t:lt iCllgU. Branch Offices, 47 Nassau St., N. Y. City, __ ���_��:_����!:,��.!�.:_���=-_ ... ¥ ___ ; 

LARGE CONTRACTS SOLICITED FOR AurOMATIC,H£A'4Y & OIj:;:1CUtrSH£ET METAL 
BlANHO,STAMPED &DRAWN WORK.TUBES &"NICKEL< BRASS PLATING, 
TINNING.JAPANNING & DIE MAKING, BRIDGEPORT, CONN. 

'NEW YORlL 
CHIC,UIJ. PHJLADELPHlA,� liIlIlIQL 

At ' p. �:y�ie�sg:�':::�i����J
iel!:: 

Buggies, Wagons, Carriages Safes, 4' ric e Sleighs, Harness, Cart Tops,Skidl, 
Sewing ltIachines, Aeeordeons, Organs, Pianos, Cider DUlls, 
Cash Drawers, Feed DUlls, Sto\'es, Kettles, Bone DUIlI, 
Letter Presses, .Jack Screws, Trueks, A nvils, lIayCutters, 
Press Stands, Copy Books, Vises, Drills, Road Plows, 
I,awn Itlowers, Coft'ee !tUlls, Lathes, Benders, DumpCartrt, 
Corn Shl'lIers, Hand tarts, Forges. Scrapers, Wire Fence, 
Fanning DUlls, Wringers, Engines, Saws, Steel Sinks, 

:���n ����Elevato��o;ai���d, :L����im �����ont�!t 
S��LEfi. 

Send for free Clltalol!'ue and see how t o  save Money. 
151 So. Je1!erson St .• CHICAGO SCALE CO., Chicago. In. 

PATENT JACKET KETTLES 
Plain or Porcelain Lined. Tested to 100 lb. pressure, Send for Lists. 

BARROWS-SA VERY CO .. S. Front & Reed Streets. Pbiladelpbia. Pa. 

Motor of 1 9th 
Century 

Can be used any place, to do anu 

�vr!'kNa��i�� rn��n�te!� !B<W� 
�:�rer! I �e����r; �areo :grJ; for alJ places and purposes. Cost 
oj operation about one cent an 

_ _ hour tn each indicated horse p01V­���� er. For circulars, etc., address 
E,",,',v. R,,",UBmTY, CHARTER GAS ENGI.NE CO. 

SIMPLl('lTy,8AFETY. P. O. Box 14.8. !'i'terhna, Ill. 

ELECTRICAL * MINING * MACHINERY 
Electric Mine Locomotives, Electric Drills, Electric Coal Cutters, 

Electric Pumps, Electric Hoists. 
WE ARE THE ONLY HOUSE IN TIDS OOUNTRY FURNISIDNG ELECTRICAL MINING MAOIDNERY 

GENERAL ELECTRIC COMPANY, 
DISTRICT OFFICES: «Broad Street"""""" ....... ............ New York. I 620 Atlantic Avenue ....... ............... Boston. Mass. 

Wf:l:''!1J5la�''§�r���t:::::::::::::::: :Ci��If.�l.�: 0 �. t,Ni�l�r�treet,',':: '::::::::: ,.,':. ' .PhJl���&�i:ti�: r�itarle Building ........... " ..... ,,,,, .. ,Atlanta,.Ga. I 1333 F Stree . N. W ............. ".," ,Washington. D. C. 
in {[�sI��:

e
�ui8lde ij,ii u: S: 'iraDB�'te�r�;�����t'�:Hous�:l:'t!te�'ftg:,eal Eiect"ic Co: '44' Broa'.i. ·ft�'];:fv ��'j( 

© 1893 SCIENTIFIC AMERICAN, INC, 

the United States in the following terms l 
"The patent itself is for the mechan· 

ical structure of an electric telephone to 
be used to prod uce the electrical action 
on which the first patent rests. The third 
claim is for the use in slltlh 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 Reventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perrna­
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel­
ephone in the construction of which these 
things or any of them are used." 

This CGmpany 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. 
---�--------�- -,,�--- -

THE PREMIER CAMERA 

Is THE BEST IN MARKET. 
Simple of Ma nipulation. 

Plates or Films are used. 
The Shutter is always set. 

PRICE $18.00, 
Send for Catalogue and copy of Modern Photography. 
WE MAKE ALL KINDS OF CAMERAS. 

ROCHESTER OPTICAL COMPANY, 
14, S. Water St., ROCHESTER, N. Y. 

PRINTING INKS. 
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