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ORDINARY RATES, 
Inside Palre, each insertion, - "�cents a line 
Back Paa-e, each insertion, - - $1.00 a line ar For """'" cla .. e. oJ Ad1Jtrti.ement.. Special and 
H·ighe-r rates are required. 
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�lme�8Ti:����; morning to appear in the following wee\'B issue. 

I Expert Bookkeeping. fg;;'����t8! 
teacher for 001)' 83. Write for Particulars. 
'1'he Book.kllllI* PnbIl8hlng 00.. Detroit, Micb. 

COM_TER. 
Prevents 

Office Headache. 
Mistakes in Addition. 

Mistakes in 
Forward. 

Listing Scattered Items 
to add them. 

Saves 160% of time in 

the work. 

And all the time look� 

ing for errors. 

110=":;1> ..ff":l'tl';:!�:� �:.:�?te 
WRITE �'OR PAMPHLET. 

J!'EL'r • 'rAKKAN'r IIlFG. CO. 
12-118 llUDola S'ree', CHICAGO. ILL 

COLD FORCED PRODUCT. 

·"RO[OfS'llrivo Serow," 
Patented May 10, July 19, 1887: . . '. Jul':r��'/:�. 

cheaper than 
a common screw I 

and, being cold forg
ed. the entire surface 
has a metallic skin. 

It will turn like a screw 
into wood when driven 

with a hammer, and 
will not break the 

fibers ot t b e 
wood. 

For applying steps to Elec· 
tric Light Poles, it has no supe· 
rlor. rr Sendfor.amplt8to 

AMERICAN SCREW CO. 
PROVIDENCE, R. I. 

SCientific 8m!! Catalogue 
ItECENTI. V I'lJU I.I�HEI). 

'�ATENTS! 
wl%b��:"i;u��:on&: o�oih� �w����� AMERICAN I continue to examine Improve

ments, and to u.ct A8 Solicitors ot Patentf' 
In tills line tg{ ��:'����bey have had 'ortll'JI"f. ven'" 

,.,l�1t,.ri,.n(;p� and now bave If'JIeqltlllflt .facilities for tbe preparation of Patent Drawlugs. Sp�cltlcatlons, and thp ")rl)secution of Applications for Patents In the United 
�tate81 Canada, and Foreign ('onntrles. Messrs. )Olunn 
���·8 a��� a:O�nk� t�;�:t��

r
ffe�!:���� l��;;���?Ofld Iteports on Infringements ot Patents. All business in. trusted to them is done with special core and prompt

TleSH, on very re880DsbJe terDl8. A pamphlet sent free of charge on application, con. talnlng full information about Pateuts and how to pro('ure them' directions concerning Labels, Copyright., 
Uesigns. 'Patent., Appeals, Reissnes, Infringements, A •• ignments. ReJect<ld C88es. Hints on the we Or 
Patent., etc. We a1so.end, .f�" 0.1 cila�oe . .. SynoPB180t 1l'orelllll p,.. 
t=t La_, s bowing the cost and method of seCtlriDjt patents In all tbe principal countries ot the world. 

III UNN "" CO •• Sollclto1'8 o(Parent8, 
361 Broadway, New York. 

cI:c�<JtIng?:C/:'S:::i.�.:gf�:' �� Pa. 

I titutifi, �tatri,all. 
(:j�' U�Lf,. 

, ..troK9W9fl.9 
11 liis R.QOj/1191lkl/ /Jr l<1;ilJ'dIP/lift I>J'IInJ.filW IIQrlrmm. 

II iUm:UydUl'd/;/e IhdO lio dod NJIJ (//;//,iI dhel/4/ldJ mucli· 
/t /tat Jun In Uii lor /IIirly life Yfdrs. DY JJ1dny wdl KhQ/jI/f mDIU(,-
/adUHj"$ <In<< IdlY" (Qrpoj"dl/(JlISI'm:lli9/lIlUr tile iim'ted ,s4t!.!!J 

SAMPLES. PRIC[S af. fUlbll�HfO ON APl'uCAuoll 
" iii. " •• AI • .-u. ...,. N"'" tORI<' JERSEY ('lTr , . cWilW'60� 
#A1JII/I.VVlIIT._ l1li,.. ..,'t'". 1>1f1,AIIEtPHliI (tOSTON ', ·AT-LAN.rA 

KODAKS 
The Coiumbus Model Poldlng Kodaks com· 

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

Recent Improvements include the Iris dia
pbragm shutter with pneumatic release, double 
swing hack and sliding front. Can he used with 
long focus or wide angle lenses. 

Easily ad apted to stereoscopic work. Made 
III three sizes: 4 x S. S x 7 and 6t x 8t. 

EASTMAN KODAK CO. 
Rochester. N. V. 

THE COPYING P AD.-HOW TO MAKE 
and how to use; with an engraving. Practical directions 
g��t�c��:

r
�o��:s

g
:'!:�a"d�ago��a��p\�et�I�':M� letter to tbe pad, bow to take of! copIes ot tbe letter. Contained In SCIENTIFIC AMERICAN SUPPLEMENT,No. 438. Price 10 cents. For sale at tbls olllce and by all newsdeale,." In all parts of the country. 

The Smith Premier Typewriter 
ElDbodles the most Prolll'essive Mecbanlcal Principles. 

All the EsBential Features Greatly Perteeted. 
Perfect and Permanent Alignment. <':) " Easiest Running, and Nearl)? 8Ilent. la All type cle8ned In Ten Seconds without SOiling tbe Hands. f The Sniith Premier Typewriter Co., Syracuse, N. V., U. S. A. 

. We have 20 brancb olllces in the principal cities tbrougbout the United Statee. 

ZINC ETCHIN��� � • t 
��PRO.C"J71 

!?OF e .'" I\tr!ft 1Ij�, M�G��S�5. 
CATALOGUE WORK ".' SOUVENIRS. A SPECIALTY 

A H. K iiLLOp&lio£BUILDINrJ 
• . ' D SCOT " flewyorJ{. 

CHOLERA: EPIDEMIOLOGY OF.- THE ARMSTRONg By Dr. G. Archie Stockwell. An Interestlnf and valu. MACHINES, 
:g:, �y�r����'i,�"':.'i.':ti,::.�nd�� n"ot:���d Cl�� �t:: ease. Contained In SCIENTIPIC AMERICAN SUPPLE. 
MENT. No. 8!'!8. Price 10 cents. To be bad at this olllce and trom "II newsdealers. 

TilE Motor of 19<hCentury 
A"�'--"""'" Can be uSe/l4"'IIplaoe,tOdo"",,u 

�,;,r''N'l:'�� 0 FW.:; 
Ashes I No neer! tor 811 of operation about <mt een an ="""'="""'=�:'i ::."1' Jg:':ii.�;ra,:"tM hor •• Ce'.:� 
CHARTER GAS E CO. P.O. Box 1"', If, III. 

� NICKEL 
.E AND 
� ELECTRO· PLATING 
§ A pparatOB ud lIaltrial. 
� THE 
� HlLnson &VanWinkl. Co. � l'ewnrk, 1\. J. 

:a � ���JrL 
S
�TR�E;:-

JI: CBICAGO, 
Columbian Exposition Electrical Bldg .. Section L. Col. f 

ForOuttllllrOll'aod Tbre8tllnlf Pipe. 
For Hand or Power. 

�parsons Horologicallnstitute. 
earn the Watch Trade 

Engraving anll Jewelry Work. 

PARSONS, ID E & CO, pr Circular free. 
302 Bradley Ave., PEORIA, ILL. 

STEREOPTICONS. 
MAGIC LANTERNS AND 
ACCESSORIES. SEND FOR CATALOGUE. 
TO GHAS 8ESELERMMER218CENTRE 51 

NE.W YORK. 

EUec-tric * 1Wc:>-tc:>rs 
FOR ALL POWER PURPOSES. 

MILLS, F'ACTORIES, SHOPS. LOCOMOTIVE WORKS. ETC., OPERATED BY OUR 
:mX.EOT�ZO :D([OTO�S. 

be Cleaner. Hel\l.th1er, Give Greater Retnrna for Outlay, tban those Operated by Other Methods. 
PROFIT-ECONOMY. 

GENERAL ELECTRIO COMPANY, 
DISTRICT OFFICES: 

�Br':'h�treet""'8"'"-''''''' ............ New York. 1 6'.!0 Atlantic Avenue ....... ............... Boston.IM�s. 
l"lft'\:' and �?"'��re�i:"t.:::::::::::::::: C1�����I.nd: 0 �_�rc�l61tr:��i;.eet:::: .::::::::::::: .PbJi�'J,�&� :rin:t F"qu Itable Building ....... ................... Atlanta, Ga. I l33II F Street, N. W .......... . _ ..... ... Wasblngton. D. e. 
Ib FIrst Street .... . ....... ........ San Francl.co, Cal. Masonic 'l'emple ....................... " . Denver, Colo. 
All buslnees outside the U. S. tran68<lte<l by Tbomson.HoaBton InteJ'lllltional Eleotrlc Co. .. Jlroad St. New York 

© 1893 SCIENTIFIC AMERICAN, INC 

The Ameri�ln �ell Tele�h�ne ��m�lny 
125 MILK ST., BOSTON, 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 strncture 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 Reventh, 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 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. 

rr ,,;s'r AUI, lSlIEU HH1i. 
The Most Popular Scientific Paper in the World 

Only 83.00 Il Veil.', Inclolllhlll l'o8talre. 
Weeldr-!)� Nnmbe"8 Il Year . 

Thb wld .. l)' circulll'ed and splendidly lIIustratecl 
paper Is published weekly. Every number contains six
teen pa,res ot useful Information and a large number of 
original engraVlnK"B ot new Inventions and dlec.overles, 
representing F:nglneerlng WorkS. Stel1lIl Macblnery, 

"·New·ln'l"entlons, �oy�tles In Mecbanlcs. Manufactures, 
O1!emistry. Electricity TelelUaphy, Pbotography, Arcbl· 
t<lct ure, Agriculture, Horticulture, Natural History, 
etc. Complete list ot pl\tents eacb week. 

TC"1II8 of !O\i'lT!-"cl'lp,lolI.-One copy of tb� SerEN· 
TU"le AMERJOAN will be sent for nue 1It'lll'-52 numbers"-
postage prepaid, to any sUDscrlber In tbe United States, 
Canada, or Mexico, on rpcelpt of rhl'ce dul In r,. by the 
publishers; sl:o< montbs, $1.50; three montbs, $1.00. 

C In b8.-�peeial rates for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit Is I>y Postal Order, Draft, or 
Express Money Order. Money caretully placed Inside 
of envelopes, Becurely sealed, and correctly addressed. 
seldom goes 88tray. but is at tbe sender's risk. Address 
all letters and make all orders. drafts. etc .. payable to 

IUUNN "" CO,. 31;1 B"ond",ny, Ne", York. 
'rUE 

!titatUnt 6\m:tdtan Juppltmtnt 
Tbls Is a separate and distinct publication from 'l'BE 

SCIENTIFIC AMER'CAN. but Is unltorm tloerewltb In Size. 
every number containing sixteen large pages tull ot en
�ravings. many of which are taken trom foreign papers 
and accompanied wltb translated descriptions. 'l'B1\: 
SClENTIFIC AMERICAN SUPPLEMENT Ispuhllsbed week· 
ly. and Includes a very wide ranlle ot contents. It pre· 
sents the most recent papers by eminent writers In all 
the principal departments ot Science and tbe Usetul Arta. embraclnll BlolollY, Geology. Mineralogy. Natural 
History. GeolU'apby. Arcba·ology. Astronomy Cbemls
try, Electricity. Light, Heat, �ecbanical Engineering. 
Steam and Railway Engineering, Mining, Sblp Building. 
Marine Engineering, Pbotography. Tecbnology, Manu
facturlnJl Industries. Sanitary Engineering, Agricul ture. 
Horticulture, Domestic Economy, Biography. ):Iediclne. 
etc. A vast amount of tresh and valuable Intormatlon 
obtainable In nO otber publication. 

Tht mnst ttH1wrtrlHt J�1IQinuri?l" lVorm, MechanlsmB. 
and Manl:factures at bome and abroad are Illustrated 
and described in tbe SUPPLEMENT. 

Price tor tbe SUPPLEMENT for tbe United State •. Cana<1a, and Me:rlco, $;.00 a year; or one copy of tbe 
SCIENTIFIC AMERICAN and one copy ot tbe SUPPLE
MENT, bOtb mailed tor oneyea" to one address for $7.00. 
Slnglecoples,lO cents. Address and remit by postal order. 
express money order. or check, 

IllUNN"" VO .. 361 Broad",ay, Ne", yo,· ... 

�uilding �dititJn . 
TBE SCIENTIFIC AMERICAN ARCHITECTS' AN') 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
!lIngle copies. $ cents. Tblrty.two large quarto pages. 
tormlng a large and splendid llMazlne ot Architecture. 
richly adorned with t'leaant Vlates nt (:a{ors, and with 
other fine enln'avinjZs; Illustrating the most Interesting 
eJ[JllDples of modern arcbltectural construction and 
allied subjects. .. A special feature is the presentation In each number 
of a variety of tbe latest and best planstol'prlvate resi
dences •. city and country Including tbose ot very mod
erate cost as well as the more expensive. DrawlnjZs in 
perspective and in color are given. together witb Plans. 
Descriptions. Loe"tions. Estimated Cost. etc. 

Tbe elegance an" �beapness ot tbls magnlfleent work 
have won for It tb� LIlrge�. Cll'cnlll.lon of any 
Architectural publication In tbe world. Sold by all news· 
dealers. 1P,50 a year. Remit to 

MUNN & CO .. Pnbllshera. 
361 Broadwa)', l'ie", York. 
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