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ORDINARY RATES. 
Inside Pn,K'e, each insertion, - ,� cents n line 
Ilack I'alre, each insertion, - - $1.00 a line 

IF For some classes oj Advertisements. Special and 
fligJler rates are required. 

The .. bove .. re ch .. rges per ag .. te line-.. bout eijrht 
words per line. This notice shows the width of the hne, 
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ment, as the letter press. AdvErt isements mvst be 
recei ved .. t Publication Office as early .. s Thursd .. y 
morning to appear in the following week's iSBue. 

COLD FORCED PRODUCT. 

"Ro[ors'Drivo SerOi." 
p .. tented May 10, July 19, 1887; 

July 10, 1888; 
July 19, 1892. 

a common screw, 

It will turn like a screw 
into wood when driven 

with a hammer, and 
will not break the 

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

wood. 

For applying steps to Elec-
tric Light Poles, it has no supe- • 
rior. 

pro SendJo'l"Samples to 

AMERICAN SCREW CO. 
PROVIDENCE, R. I. 

Computing Figures 

hard:��\�l ��foi���!':,� 
The Comptometer makes it 
easy, is twice as quick, in .. 
sures accuracy and relieves 
aU men alandnervousstrain. 
Why don 't you get one � 

Write/or Pamphlet. 
FELT. TARRANT MFQ CO. 

52-!5t11LLlNOIS ST •• CHICAGO. 

lllLECTRO MO'l'UR. SIMPLE. HOW TO 
:::�f�,: d:�I?e.ra:J'�=�;;;�.Jt�o: �re�a1!.�i:�� 
8oJ)latenrB to make a motor·wniCh m�ht b� driven With 
BdvBolage by a current derived froID a battery, and 
w:bicb would hove 8uttictent po'Wer to operate a foot 
lathe or any IDaclnne req.nil'iDf{ not over one man power. 
\\ tth 11 figures. ContslDed in �CrIr.NTIFI(' A MEHIC AN 
SUP PL o;Jlf>:NT. No. ti41. Price 10 cents. To be had at 
this utllce and from .. II newsdealers. 

PLATINUM. 
HIGHEST AWARDS .. t the Internatlon .. 1 Exhihltlons 

�����&ai���::;JBl�'el�ec1�����r.s�� .. nd 

JOH.NSON, MA'l"l'HEY & CO., l.td. 
Hatton Garden, London. Founded 1725. 

CHICACO EXHIBITS 1893. Value 8100.000. 
�I�n.:l;����\���� :Jj�lsoff�si�rui=�t[�on 
Gold-lined Platinum Concentl"ating and Labor

ntftr'y Apparatus, 88 manufactured in 1855. 
Platinum Wir!>. Sheets, Crucibles, Dishes, 

Tubes, etC. 
Series of Metals of the PI .. tlnum group-IRIDIUM, 

OSMIUM, RHODIUM, RUTHENIUM, PALLADIUM. 
Alloys,IRIDro-PLATINUM. RHODIO-PLATINUM. IRI

DIO-RHODIO-PLATINUM, SILVER and PLATINUM, 
PALLADIUM .. nd SILVER. 

8tnDllnl"d Metre nnd KUo. IRIDIDM.I0 per cent., 
��;:tY:,;: s:..:':f.!io': f'h���i

e
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of Platinum \l99118'1'13perl,OOO part... 
lW" Pricu fOf' free IUIi"eT'lI Un1ted States 1m applicatilm. 

�ATENTS! 
Win,E����u�H:t�n& O��h�

n S'gl�g1�� 
AMER1CAN, continue to examine improve .. 
ments, and to tlct 88 Solicitors of Patentp 
for] nventors. 

tu this line of business they b .. ve h .. d jortV-JhV! l/fn�8' 
e.J'rerienCl, and DOW have lI'neqltojed facilities for the 
preparation of .Patent Drawings, S�ciftcationB, and the 
oroseclltlon of Applications for p .. tents.ln the United 
States, Car:.ada, and Foreign Countries. MeBBrs."Munn 
& Co ... Iso attend to the preparation ot C .. ve .. ts, Copy
ri .{hh for Books, Labels, Reissue&, AssiJroments, and 
Reports on Infringements of P .. ten,ts. All business in
trust ed to them is done with specl .. 1 care and prompt
nrus, on very reasonab1e terms. 
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cure �em; dIrections concerning L .. bels, Copy rtgJt1ts, 
t:i�."it����iec1W�e�
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Patents, etc. 
We also send, fret of cha'r�7f� a Synopsis of ForetJlD P .. 

t.ent LaWtlt showing the cost and method of secnriDR 
Patents In all the princip .. 1 countriee of the world. 

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

BRANCH OFFICES.-Nos. 62'.1 and 6'.U F Street. Pa
cifiC BulldlDg. near 7th Street, WashlDgtoli. D. C. 

$6.00 
TO 

$100.00 

Eastman Kodak Company, 
J Sendfor l 
1 CatalogUe. f Rochester,N. Y_ 

THE FISHER 
Patent Steam Pump Governors 

For Steam Pumps Working under Pressnre 
. and the 

FISHER PATENT GRAVITY GOVERNORS 
For Steam Pumps filling ,elev .. ted open tanks, 

are the m����tt:n��::le devices 
REDUCING �AI.VE!I. 

lW" Send forclrcuJars .. nd testlmonlals. 
FISH�.R GOVEIlNOIl C'O., 

201 S. 1st A venne, - - Marshalltown, Iowa. 

jGENT1.!:KD rep, FrNETOOlS IN MRYsHOP. 
It �TALOGUE (;.H.BESLY &. CO. AND AGENCY. CHICAGO, ILL.U.s.A.-

�parsons Horological Institute. 

earn the Watch Trade 
Engraving and Jewelry Work_ 

PARSONS, IDE & CO. � Oimular free. 

302 Bradley Ave., PEORIA, ILL. 

·Scientific 8� Catalogtm1r-------
SA WS Wanted 50liruJ !l .. wyers SAWS ItECEN'1'I.Y PUBLI!!lHED. 

Our ne .... · cntalollue containinlZ uver lOU pages, includ
In� works on mOre than Ofty dilferept subjects. Will be 
mailed tree to any addresa on application. 

lllUNN & CU., Publishers SCientiOc American. 
3til BroadwaY, New York. 

and Lum ermen to 

A 
send us their full .. ddress for .. copy of Em_ 

A erson's tr Book of SA \V 8, lIew 1888 edi
tion. We are first to introduce NATURAL 

W GA S for heating and tempering �n ""S with W wonderful effect upon improving their qua. 

S
Ilty and t0l:thnes� enabIln

f, 
us to red uce 

S ��t. A�ul��d)�Wl!:�erFa'r:,IJ� 

[SEPTEMBER 30, 1893. 

CASH PAID for Iillldnds of good Second-hand 
Iron and Wood-Workinlr lUachinery .• 

- Address W. P. DAVIS. ROCHESTER.N. Y. 

The Ameri�ln Bell 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 structure of an electric telephone to 
be used to prod uce the electrical actiori 
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. th� 
plate; the sixth, of a sounding box as de
scribed; the Reventh, of a speaking or 
heaTing 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 fundac 
mental inventions and embrace aU forms 
of . microphone transmitters and of car
bon telephones. 

TE:::El 

lW". E!!l'l'A III.I�HED 1845. 
The Most Popular Scientific Paper in theWorld 

Only 83.1111 a YeRl', Including l'o8tage. 
'Veeldy-a� Nlllnbers n Yen.r. 

l 

"IMPROVEMENT THE ORDER OJ!' THE AGE:' 

The Smith Premier Typewriter 
IZ Thts ,,,id.oly ci t'cilin ted and spiendidly tllustrated 
Sl4 paper is published weekly. Every numbet' contains six
s.. teen P8Jles of useful information and a large number of 

Emhodles the most Progressive Mech .. nic .. 1 Principles. 
All the Essential Fe .. tures Gre .. t1y Perfected. 

orillinal engravin�s of new inventions and discoveries, � representinll En,nneering Works. S team 1\Iachinery. 
Ferfect and Perm .. nent Alignment. 

Easiest RUDning. and Nearly SileDt.. 
All type cleaned In Ten Seconds without SoiliJIg the Hands. 

TIle Smitb Premier Typewriter CO�CIIS8. No Y .... U. �",A. 
we have � branch office&ln the prinCipal eitieitbroughout the UnttfJd 'fiiate$. 

VAPOR· ENGINES. 
Best' and Cheapest for Pumping and All Farm Work. 

NO BOI ER 1 NO FIRE 1 Send tor catalogue. 
SAFETY VAPOR ENGINE CO., 16 Murray St., N. Y 

� NICKEL 
AND 

ELECTRO·PLATING 
ApparatDll aDd Material. 

THE 

Hanson & VanWinkle Co. 
Newark, rIii • •  J. 

81 LIBERTY ST., N. Y. 
23 S. CANAL STREET, 

CHICAG·�. $ 
Columhlan Exposition Electrica.\ Bldg •• Section L, Col .• 

IMPROVED TROLLEY SYSTEM.-DE-
scription of an improved overhead system of electriC 
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SCIENTIFIC AMERICAN SUPPLEMENT. No. 886. Price 
10 cents. To be had at this office and from all newsdeal
ers. The same number contains a description (with 2 
illu!;trations) of a new electric tramway ar, Paris. and 
also a description of Siemens & Halske's electric railway 
conduit. with 3 illustrations. 

an· �!Il'iii'i'ilf=· IT - " i!!5iI a_ 
. Small Eleotri:Motor 

tor Amateurs. mus. In Sci. Am. 
S1tpp., 788. Materl .. ls and direc
tions for making sent by mail, 
r�s�u�:�ec3�J:t'!" .. ��:�s';,�t. 

An 
W. S. BISHOP, 968 Grand Ave., 

New Haven, Conn. 

CHOLERA: EPIDEMIOLOGY OF.-
!'o'leDJ;jp<!r �;���: d���g�'T��tio��r

i
rfi�re:�I�ric

a
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showing what does and what does not spread the dis .. 
ease. Contained in SClEN'rIPIC AMERICAN SU:PPLE
M.ENT. No. 888. Price 10 cents. '1'0 he had at this 
oftice and from all newsdeulers. 

If you want the best Lathe and Drill 

HUCKS, 
BUY 

THE .. .:: OLIN:!:! 
AIID GASOLIIIE Elf GIllES, 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 

THE OLIN GAS ENGINE CO., 
222 O HIOAGO STREET, BUFFALO, NEW YORK. 

�1e,c1;ric * :El.ai1 �ays 
Our exhlhlt of ElectriC Railway Ap�aratus at the WORLD'S FAIR Is the most COll'lete there. The entire 

ElerRcT��tp��\t'f b�
e -.!� �s1f,IelJl§: �s. RAILROA D�c��tgf;��,�Awo:���"'J:.i� �!:n0 

GirE�ER..A..L ELEOT:R.:J:O O.O��.A.l.V�. 
DISTRICT OFFICES: I II> First Street ....................... S anFranclsco�.C .. L 

U Broad Street ................................ New York. 620 Atlantic Avenue . . . . . . • . . . . . . . . . . . . . .  Boston, M"SS. 
I,/? .. nd 175 Adams Street . . . .••••.••.•. . . . . .  ClhICagOI m. 0 509 A.rch Street ......................... Phlladelphl .... P .. . 
Fifth and R .. ce Streets . . . . . . . . . . . . • . . . . . .  Clnclnnat , O. I t01-t07 Slhlel Street.... ............. St. P .. ul, Mmn. 
lIlqultahle Building . . . . . . . . . . . . . . . . . • • . . . . . • •  Atlanta. G&. 1� F St;ree , N.W ... . ..... .. .. .... .. . Washlnrton, D. C. 
All bnstness outside. the U. S. tnWsacted by Thomson-Honston international EleCtric Co. U Broad St.· New York 

© 1893 SCIENTIFIC AMERICAN, INC. 

New: lnventions, Novelties tn MechaniCS, Manutsct,ures. 
Chemistry, Electricity Telejlraphy. Pbotography. Archi
tecture. Agriculture, Horticulture, Natural History, 
et.c. Co,:,,}!lete list of p .. tents each w sk. �. _ .  ·""�'ttl'1ihtb.., .. il"t�"�fWtl SCffiN"· 
'.l'J1I'1l' AMEBICAN will be sent for nue "flfwL52 numbets
postage prepaid, to any SUbscriber in tbe United States. 
Canada. or Mextco, on fPceipt of I h"ee dollnt'J!I by the 
publishers; six months, $1.50; three months, $1.00. . " 

C In bl!i.-�pectal rates for several names, and to Post 
Masters. Write for (>8,rticulars . 
. The safest way to remit is oy Postal Order, Draft. or 
Express Money Order. Money carefully placed Inside 
of envelopes. securely sealed. and correctly addressed. 
seldom goes astray. but is at the sender's J'isk. Address 
all letters and make all orders, drafts, etc .. p .. yable to 

iUUNN & ()O.J 3.il U l'ond\1' ay , Nelv Yeu·",. 

'I'HE 

Jdentint �meritaU Jupplemtnt 
This is a separate and distinct publication from 'rBE 

SCIENTIFIC AMERICAN. but is uniform therewith in size. 
every number containing sixteen large pa�eB full of en
graviDRs, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'I'BE 
!lCTENTIFIC 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. embracln" Biology. Geology, Mineralogy. Natur .. 1 
History. Geogr .. phy. Arch",ology. AstronomY Chemls
try .. Electrlcity, Llgbt, He .. t, Mechanical Engineering. 
Steam and Railway "Enlz'ineering, Mining, Ship BuiJding .. 
Marine Engineering, Photography. Technology, M�nu
facturlnjZ Industries. Sanitary Engineering, Agriculture, 
Horticulture. Domestic Economy. Biography, Medicine, 
etc. A vast amount of fresh ant.! valuable ;nformation 
obt .. ln .. ble in no other publication. 

'1'lIe mnst ulrllnrta.flt E1l0·t1Iee1"'iflg n"Of'1rs, Mechanisms, 
and Manufactures .. t home and .. bro .. d are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United St .. tes. 
Car..ada. and Mexico. $5.00 a year; or one copy of tbe 
SCIENTIFIC AMEHICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for $7.00 • 

Single copies. 10 cents. Address .. nd remit by postal order. 
express money order. or check, 

lllUNN & UO� 31H Ill·oadway . New YOI'I<. 

�uildin" Qrditbllt. 
THE SCJENTIFIC AMERICAN ARC H I T E C T 8' A N I) 

BUILDERS' EDITION I s issued monthly. �2.50 .. year. 
!llnl!le coples,25 cents. Thirty-two I .. rge quarto p .. ges. 
fonnlng a large and splendid Mwra.zine of Architecture. 
richly adorned with elegant 1)iltres i:n Cni01"s . and with 
other fine engraviIllls; illustrating the most interesting 
examples of modern architectural construction and 
..lIIed subjects. 

A speCial feature is the presentation in each number 
of a variety Of the latest and best plans for private resi
dences. city and country Including tbose of very mod
erate cost as well as the more expensive. Drawings in 
perspective and in color are given. together with Plans, 
Descriptions, Locations. Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the Lanrest (iil'cuJation of any 
Atchltectural publlc .. tlon In the world. Sold by .. n news
de .. lers. �50 a ye"r. Remit to 

MUNN & CO� Pnblishers, 
361 III'oadw ay, New YOl"k. 

PRINTING INKS. 
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