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�()verti9 ement5. 
Inside Pa2'e, eaell inset'tion - - "5 cel1t!ll n lin e 
Hack l'age. eRch in set'tion - - - - $1.00 n line 

'rhe above are charges p e r  agate line- about eight 
words per line. '.rhis notice shows the width of the line, 
and is set in agate type. Engravings may bead adver- I 
tisements at the same rate per agate line, by measure- I ment. as the letter press. Advertisements must be 
�f>ceivecl at Publication Office as early as Thursday 
ffi()r�ling to appear in the following week's issue. 

J citutific �mtticau. 
ELECTRIC MININC APPARATUS, 

ELECTRIC MINE LOCOMOTIVES 
ELECTRIC VENTILATINC FANS 

ELECTRIC HOISTS &. ELEVATORS 
ELECTRIC COAL CUTTERS. 

GENERAL ELEOTRIC OOMPANY, MINING DEPARTMENT. 
622 ATLANTIC AVENUE, BOSTON, MASS. 113-175 ADAMS STREET, CHICAGO, ILL. 

OVERMAN WHEEL CO. 
BOSTON. WASHINGTON. OENVER. SAN P'RANCISCO. 

A. G. SPALDING & BROS., Special Agents, 
CHICAGO. NEW YORK. PHILADELPHIA. 

KDOAKS 
$6.00 to $65.00. 

The New Model folding Kodak has gla3s 

plate attachment, Barker shutter, 

sliding front, automatic register, and 

can be used as a hand or tripod 

camera. 

EASTMAN KOOAK CO., 

U Improvement the order of the age.." 

THE S MITH PRE MIER TYPEWRITER 

Important Improvements. 

II Snnr Point�fi" ioofi Scrows, T=:��o::�::a::D_:���� :A:E I and how to use j with an engraving. Practical directions 
Patented May 10, July 19.1887; Oct. 29,1889; how to prepare the gelatine pad, Bnd also tbe aniline Ink 

All the Essential F eatures greatly perfected 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands 
The �mith Premier Typewriter Co • S.vracuse, N. Y . . U. S. A. lIT Send for Catafogue. 

, 
Aug. 19, Oct. 21, 1&Q(); April 7, May 12, 1891; Plt��ifg ��� c�J,

e'l,�� �a�.3.:�� tgo 
afe�l�f

t��e'7�i;:;� July 19, 1892. I Contained In ?CIENTIFIC AMERICAN �UPPLEMENT. No. VANDUZEN SJ��M PUMP 
I ts A dvan tages n l'P : !:�deiI���e 

i� ��n�:rts
F
o
ol t��o�ni��� office and by all THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 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- Co Id Forged. instead 

of (:" t, leaves on its entire surface a 
metallic skin. 

ar- Send for samples to 

A MER I CAN S CREW CO. 
PROVIDENCE, R. I. 

ALUMINUM: ITS USES AND AP-
plicati()ns. A valuable and interest in;! article by G. L. 
Addenbrooke. Contained in SCIENTn�IC AMERICAN 
SUPPLEMENT� No. 859. Price 10 cents. '1'0 be lmd at 
this office and from aU newsdealers. 

NICKEL � " 
!: AND 

.� ELECTRO- PLATING 
§ Apparatus and Material. 
� THE 
:; Ranson & VanWinkle Co. � Newarh., N • •  J. 
" 81 LIBERTY ST., N. Y. 
:a 23 S. CANAL STREET, 
I: CHICAGO. 

.A heauty, 
a.nd delights in a fine watch, 
if it keeps good time. 

'Nom an loves 

The coin-silver and gold 
filled cases of the new quick­

"iV£ndz1zg Waterbury watch; 
its jeweled \vor ks, and fine 
enamel dial, make it a perfect 
gem of a lady's watch. 

An accurate timekeeper; 
8tem-set and stem - vvind 
{winds in about five seconds.) 
Yet a low-priced watch. 

Yom jeweler keeps it in 
several styles. 

-
,.) 

�ATENTS! 
,. ' . ., MESSRS. MUNN & CO. In connection 

with the publication of the SCIENTIFIC 

. . 
' 

AMERICA". continue to examine Improve-ments, and to Hct as Solicitors of Patent.';) for Inventors. 
In this line of business they have had. jm't11-ti.1·P '/Iears' experience, and now have 1Ineq1wlt'd, faciHtie.� for the preparation of Patent Drawings, Sp43cifications, and the prosec1..ltion of Applications for Patents in the United States, Canada, and Foreign Countries. Messrs. Munn 

& Co. also attend to the preparation of Caveats, Copy­rights for Books, Labels, Reissues, Assignments, and Reports on Infringements of Patents. An business in- I trusted to them is done with special care and prompt­ness, on very reasonable terms. A pamphlet sent free of charge on application. con­taining fun information about Paients and how to pro­cure them i directions concerning Labels, Copyrights 
�::�I�:ne%t��e��fecttle��se�ei��ts J:;fft�ge

s�l�n�i 
Patents, etc. 

We also send, free of charge. a Synopsis of Foreign Pa­tent Law� shoWing the cost and meth01 of securing Patents in all the prinCipal countries of the world. 
llIUNN &; CO •• Solicito.·s of Patent". 

361 Broadway. New Yn,·k. 
BRANCR OFFICES.-No. 622 and 6'.U F Street. Pa­

CIllo BuildlDl!' .ear 7th Street. WlIIIhlllgtoD. D. C. 

fAA§( MER operated. Rapid. Accurate COMP'BMET�R Figures all Examples. Key 

I Relieves mental strain 
Send for Circular. F.&T. r FG. Co., 52-56 lllinoisSt. Chicago. 

LIFE SAVING DEVICES.-A COL-
lection of suggestions of devices for communicating 
between the shore and stranded vessels, o1fered to the 
London Da'ily Graphic byvariolls correRpondents. With 
73 illustrations. Contained in SCIEN'rIFIC AMERICAN 
SUPPLEME"T, No •• 841S. 849, 1S�0. 851, 852, 
854 and 861. Price IO cents each, or 70 cent. for the 
aeries. 'ro be had at this office and from all newsdealers 

MECHANICS' TOOLS. 
If you are interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata­
logue. Our 1892 edition is a very elaborate and com­
plete book of 704 pages. handsomely bound In cloth. 
The book win be sent to any part of the world, pre­
paid, on receipt of $1.00, and the money thus paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
���dtgu ��ri: ���;��6Y ra�d es:�';11�h

oV u�� not in-
MONTGOMERY &; CO., l<'ine Tools, 105 Fulton i'itreet, New York City, N. Y. 

Alwa.y. in Order, never Clogs nor 
freezes. Every Pump Gua.ra.nteed.. --�O SIZES.-­

to 12000 Gollon. per Hour. 
$'7 to $'75 eoch. Address 

THE VANDUZEN &, TIFT CO., 
J02 to 108 E. Seeond St., Cineinnati. O. 

RESEARCHES AS TO THE PROPER-
ties of Alloy •• -By Prof. W. C. Rob"rts-Austen. F.R.S. 
An investi�atlon of the e1fects of small admixtures of 
certain elelllent� on the mechanical and phy�ical pro­
pertms of metals. With]5 illustrations. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 8�6. Price 
10 cents. To be had at this office and from all news­
dealers. 

STEEL, IRON, COPP ER, ZINC, BRASS, TIN, 
And all otller Metals Perforated as R�quired f or Grain C]eani� and Min­ing Machinery, Wool£;n,.Cot�on. �aper and Pulp Mil1f!.,. Rice, Flour a n d  O i l  Mills, Sugar aU.d Malt Hou.ses, DIstIlleri es, F ilter Presses, Stone. uoal and Ore Screens, Brick and 1��'iI':�!�bf��t;;:e������r�l����r���� ���:af�r�fn <i�d \a:as�I::j�fR

S��6� 
TilE HARRINGTON & KING PERFORATING CO., Chicago, 

And 284 Pearl Street, New York. 

THE HUB fRICTION CLUTCH, 
applied to Pulleys, Gears, Sprock· 
et Wheels, Reversible Counter­
shafts and Cut-01f Couplings. The 
m o s t  simple, effective, durable 
and economical Clutch on the 
market. Made in sizes to transmit 
K�i"s;e�8. t�og:! fi,�o3�,

sl�':;s'i:. 
�ti!�J%s���TIt���g��E�i�R1i:;�� 

The Jalnes �nlitll 
Woolen IUachille,'Y eo., 

411-4rll Usee �t., PhlIu., Po.. 

TH� AM�RI�AN B��LT�L�PH�NE ��I 
95 MILK ST., BOSTON, MASS. 

This Co m p any owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30tb. 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speakiug Telephones In· 
fringes th e right secured to this Company 
by the above patellts, and renders each 
individual user of telephones 1l0t - fUl'nish­
ed by it or its licensees responsible for l'lUch 
unlaw ful use, and aU the consequences 
thereOf. aod liable to !\Uil therefor. 

�to50H.P. THE 
Motor of 19th Century 
Can be used AnyPlace, to do Any ��fkN�n'lrr!efn��n'Sie!rii !BW.; 
Ashes! No Gaugesl No Engi­
neer! A perfectly safe Motor 
for all places and purposes. Cost vf opm'ation about one cent an 

�L"""=="",,,�_=::::s==:s���rcl�ci�f:;����cc��eadd����e�po1Vc1" 
Economy, U�lIublllty, CHARTER GAS ENGINE CO. 

�hnpliclty. Safety. P. O. Box 148. �terliIl2, ]11. 

THE EVOLUTION OF COMMERCE.-
By Garcliner G Hu bbard. An interesting paper, treat­
ing of the origin of commerce and its gradual extentoiion 
from the East. the part played in its spread by Home? Venice and Genoa, Spain and Portugal. the Nether­
Jands. France and England . fln" the United States. 
Contained in SCIENTIFlC AMERICAN SUPPJ�EMENT, No. S��. Price 10 cents. To be had at this office and from 
all newsdealers. 

CENERAL ELECTRIC COMP ANY. 
EDISON and THOMSON-HOUSTON SYSTEMS. 

INCANDESCENT and ARC LlCHTINC. 
STREET RAILWAYS. 

T R A  N S M I SS 10 N 0 F POWE R. 
MININe BY ELECTRICITY. 

!'end for our NEW Catalogue. 
��.A.l.VO� <>FF:J:O:E&. �� AtUi17t}C avenu: . . .......... .. . � ... .. ..... Bost�n, Ma�!ii. 1 42 BrmHI �treet . . .. .......... ........ ... . . .... New York. 

2M 'West �'I�\r�1:'�trt,:'�t: : :  ::: :: : .:: :.:: :: : .: ci��l�'!fa1i.1 g:' �8t�m
c
g'��v�\'r�ei:::::::::::::: :: : : ::: �IS������i:Ii��: Gould Bul1dlng............. . ....... ' ...... AtJanta, Ga. M asonic 'l'emple .. ........................ Denver, Colo. lli First Street ................ " ........ San Francisco. Cal. 

© 1892 SCIENTIFIC AMERICAN, INC. 

Contractors' Machinery 
Of every description in stock. 

ENGINES, BOILERS, BRICK 
PLANTS, AND ROLLING MILL 

MACHINERY. 

ALLEOHENY, 
PA. 

S AW S Wanted 50MSswyers SAWS and Lum be r m e n  to 

A 
send ustheir full address for a copy of Em .. 

A erson's � Book of �A W�, new189'� edi .. 
tion. We are first to introduce NATURAL 

W GAS for heating and tempering Saws with W wonderful etfect upon improving their qua-
lity and toughness, enabli:nK us to reduce 

S prices. Address ]O;llIERi'iON",. i'ilUl'l'll S & CO. (l�iJnited). Beaver ..... alls. Pa. 

ESTAB],ISHED 1846. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Incln(ling Postage. 

Weekly-1i2 Numbers a Year. 

This wid,,1y circulated and splendidly illnstrated 
paper ts published weekly. Every number contains six­
teen pages of useful information and a large number of 
original engravin.Rs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics,1\rIanufactures. 
Chemistry. ElectriCity, Telegraphy. Photography. Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Tel'lns of �nbscl·ip tion .-One -copy of the ScIEN­
'l'lFtC AMERICAN will be sent for ()ne '/lear-52 numbers­
postage prepaid, to .any subscriber in the United States. 
Ca.nada, or Mexico, on rflceipt of tlll'ee dollar", by the 
publishers j six months, $1.50; three months, $1.00. 

Clnbs.-Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft. or 
Express Money Order. Moner carefully placed lnside 
of envelopes. securely sealed, �nd correctly addressed. 
seldom goes astray. but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

llIUNN &; CO., 361 Broadway, New York. 
---0---

'I'HE 

Idttttifit �tutritatt luppltturnt 
This is a separate and distinct publication from THE 

SCIENTIFIC AMER1 CAN, but is uniform therewith in size. 
every number containing slxteen large pages fun of en­
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. '.rHE 
SCIENTIFIC AMERICAN SU:PPLEMENT is published week­
ly, and includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers in an 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy. Natural 
History, Geography, Archreology, Astronomy Chemis­
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering. Mining. Ship Building. 
Marine Engineering, Photography, Technology. Manu­
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

Tile most i1HP01·tU1lt Engil1eeTi11f) lV01'1rs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year j or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $ 7.00. Single copies, 10 cents. Addressand 
remit by postal order, express money order, or check, 

llIUNN &; CO •• 361 Broadway, New York. 

---0---

�ltUdiun �ditiou. 
THE SCIENTIF1C AMERICAN A R CHI T E C T S' AND 

BUILDERS' ED1TION is tssued monthly. $2.50 a year. 
Single copies, 25 cents. Forty liIl'getfQuarto pages, equal 
to about two hundred ordinary book pages! forming a 
large and splendid Mal!;azlne of Architecture. richly 
adorned with eleQrHlt IJiute:o: in c()/on, and with other flne 
engravings; illustrating the most interesting examples 
of modern architectural construction and a11ied subjects. 

A special feature is the presentatlOn in �ch number 
of a variety of the latest and best plans for private resi­
dences, City and country, including those of very mod­
erate cost as well as the more expensive. Drawing'S in 
perspective and in color are given, together with full 

Plans. Specifications. Sheets of Details. Estimates. etc. 
The elegance and cheapness of this magniflcent work 

have won for it the J .. arge�t ViI'cn lat ion of any 
Architectural publication in the world. Sold by all news­
dealers. $2.50 a year. Remit to 

llIUNN &; CO., Publishers, 

361 Broadway, New York. 

PRINTING INKS 
The �(TENTlFl{, AMERICAN is printed with CRAS. 

ENEU JOHNSON & CO.'8 INK. Tenth and ]'omblll'd 
Sill., Philadelphia. and '7 Roee St.,opp. DllllJle, New f orll 
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