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Ill!!iide Page� each insel'tion - - '5 cenl� n line 

Bacl,- Page� each iusel'tion - - - - $1.00 u line 

The above are charges per agate lin�-about ei�ht 
words per line. 'I'bi8 notice shows the wlU1.h of the hne, 
and is set in agate type. Engrav)ngs may head adver­
tb;ements at the same rate per agate line, by measure­
ment. as the letter press. Advertisements mU8t be 
received at Publication Office as early as '!'bursday 
morning to appear in the following week'8 issue. 

HANG(RS AND COUPliNGS 
COMPLETE STOCK OF 

Double Brace, Sell-Oiling, A(�justa­
ble Ball and Socket Hangers, 

Pillow Elocks, Post 
Hallf}ers, J!..'t('. 

EDISON GENERAL ELEOTRIC 00" 
SCHENECT.\DV, N. Y. 

STEVENS PATENT 
SPRING StREW THREAD ()ALlPERS 

Ideal, No. ti4. 
Price, by mail, postpaid. 

3 inch .......... $1.00 15 inch .. . ..... .. $125 
Ideal and Leader Spring Dividers, and 

Calipers, Ideal Surface Gauges, De(,)th 
Gauges, and Fine Machinists' 1.'00}8. 

P- illustrated cataloguejrre to all. 

J. STl>VFl'iS ARlUS & '1'OOL CO" 
P. O. Box 280. Chicopee Falls, Mass. 

Gate Valve for low 
ete:llll, water. 

file, being simple, 
more compt\d, hettpr 
suiteo 'or the purpose 
an d much lower in 

price than wheel-handled straigbtwaj' 
valves, is rapid Iy !mpflrsediDll these 
and stop cocks. where pressure is be­
low 7,S pounds. Absolutely ti�ht, 
Lever remains fired at an:,!' opemng, 
is detachablp Imd indicates deuree of 

opening-. :-hes � in. too in. lnvt:sti;!ate. 
J.unlwulH'illlt'I' Brass Jilg. tlu.,Cin,. O. 

A NEW EDITION OF 

Thl ��ilntifi� Amni��n Rlrlrlft�1 �OOR 
This attractive little book, of 150 pages, embraces a 

�reat variety of information useful for reference in the 
bouse and workshop. It contains the last Census of the 
U. S. by state� and counties, and has the area of square 
miles in each state and territory, with tables of the oc-
��:�iW��sa�1 ��iie�uh:V��:nfo��d

i�n
hi�1fa�i�� �l

b��i; 
i}�ft��C�ta���n:at�i't�I:: �� ��1.�i;�di��� hg�:��bt��� 
patents secure caveats, trade marks, design patents 
and copyrights. 

'jlhe book contains tables for calculating the horse 
power of steam engines, and other information useful 
and varied. 'l'he matter crowded between the covers 
��i�ih!�tt��ul:cOe.

p
a�� .. ig�u!l� (f;:;i!. be��;a�e

e�!�o� 
newsmen or by mail. 

Publishers of SCIENTIFIC AMERICAN, 
361 Broadway, New York. 

;;..( I,,:.u II. P. 'l'HE Motor of 19th Century � Can be used AnyPlace,tn doAny 
\ -. . , -. !��?}'�N�d

F�le11l'��n§te!�� !B(W� 
. 
I Ashe�! No Gauges! No End· 

neer! A perfectly safe llotor 
• for all places and purposes. Cost 

" � L of operaNon. about one cent an iIfil 1wuJ' to each ind-icated horse pou'-

..... . ,, :==os cr. ��or circularM, etc .• addre8s 
E.onomy. UeUublllty, CHARTER GAS ENGINE CO, 

8Impl1(!lty, Safety. P. O. Box 148, �terling, III. 

VOLNEY W. ,WASON & CO., 
FRICTION PULLEYS CLUTCHES ann ELEVATORS 

I'IlOV IDEl'ICE, It. I. 

Icitufific 1\mtricau. 
ELECTRIC POWER APPARATUS, 

FOR EVERY VARIETY OF MEOHANIOAL WORK, 
SAFE, SURE, RELIABLE. 

Ei"lTIIUATJ(S Fl'RNIi"lllEU, �END I<'OR t:ATAL(JGUES. 

THOMSON-HOUSTON MOTOR CO., 
620 ATLANTIC AVENUE, BOSTON, MASS, 

ELECTRIC POWER The 
A monthly magazine, 32 pages reading devoted exclu­
sively to the Electric Railway and Electrical Power 
'rransmission. Established 1�9. Edited by R. W. Pope,t Sec'y American Institute of Electrical �jngineers. $� 
per year. �ample copy, lU cents. Remington 

ELl>C'l'ItIl: l'(J\\'l>lt I'l·BLI,..IIINH {'n .• 
�j'2� Elet'tl'ical Ex(·hulIgt·, r-i'. Y. 

'Standard 
Typewriter 

RIVETED JOINTS 
portions and Strengths. By J. _'1. Allen. A lec�ure de· 
livered in the Sibley Colleue Course. dil"ctlssmg the 
im portance of a proper and 'I1telligent unoerstanding 
of the various forms of rIveted joint:'! a� applied in the 
construction of steam boilers. 'Vith 5 illustrations. 
Contained in SCIEXTH'IC A:1\IEHICAN �{'PPLEMK�T, No. S11. Price 10 cents. 'ro be had at thi:-! oflice and from 
all newsdealers. 

presents the practICal results achieved by the best in­
ventive and mechanical skill, aioed by capital and 

the experience gained ouring the FU'TEEN 
YKAHS in which it has been the 

l:iTANDAHD IV HI'l'ING-MACH!NE IH' 'l'HE WORLD 
SE�D FOR ILLUSTHATED CATALOGUE. 

TV�JlckoiJ; _,,'tamans & Bcncdict, 
321 BROADWAY, NEW YORK. � BOSTON DEAR WORKS, 

33 Hartford St., Boston, Mass., 
IIEAll(lUAR'!'EI{l'-l FOR G EARi"l. 

GENERAL�QEXPERIMENTAL 
MACHINE WORK. BEST FACILITIES IN CHICAGO. 
N ATIOHAL MA I HE WORKS. 35 S� CANAL S: CHICAG.O ILL 

A B 0 N U S When a corporation, composed of 
• representative Boston business men, 1 

offers a bonus of a 'Varranty Deed for 10 acres of g�otl , 
land with each share of �tock, par $100� y ou �y teel I sure that the oft'er is one rarely met WIth. Wrtte for 
particulars to the AHCAIJI..\, t�nLF (,O;\�T & LAKE- , --­
LA.:.; D H K. Cu_. Hoston, 1\lass., and ArcadIa, Fla. 

1111 TANKS rOR RAILROADS Wo eDEN J'WATER WORJ<.Y -- MILLS, F"ARMS &c LA.�GE WA'-E�ANl{s ·coMPLETE SiOCK or pL,ANS &.�SP[C1ALTY C::YPRT55 LUMBER 
SPEC1F1CA1"10NS FURNISHED WECALDWELL&CO ro� rOUNPl'TIONS&TOW[RS • • 

� NQ 217 E MAIN ST LOUISVILLE Kv 

ENLARGED WATERWAY BETWEEN 
the tireat Lakes and t h e  AtlantIC Seaboard. By E. L. 
Cnl'thell. A discus�ion of the question of the practic<l­
lJility of forming an enlarged waterway from the North. 
we�t to the AtlantiC Seaboard and f1:urope. Contain{�d 
in SCIEXTIFIC AMF.HI(,AN SUPPLE2\n::-"T, No. �09. 
Price 10 cents. '1'0 be had at ttys office and trom all 
newsdea!ers. 

, -===- AND FINE GRAY IRON ALSO STEEL 
�ALLEA6 LE:ic CASTINGS FFIOM SPECIAL 

E
RNS 

�-DEV LIN L�CO FINE TINNING J�, Pt\1T� 
S (,II[ FINISHING. ''''�ING ,; r,tWMfI LEHIGH ,,"VE & "",,,ERIGAN 5T PHllA � 

. - -
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POROUS EA R T  HE N W  A R  E.-BY 
Chas. C. Gilman. A n elaborate Oi8CU8l"ion of t{�rra cotta 
lumber and its future uses. Contained ill �CIESTIFIC 
A3IEHICAN SUPPLE.;\IF.N'J', No. 804. Price HI cents. 
'}\) be had at this office and from all new.'!.dealer�. 

LEADING ENGINEERING WORKS 

PATENT JACKET KETTLES �. . . 
Plain or Porcelain I,illed. \ Tested to 100 lb. pre8sure. Send for J-lists. � 

BAHI{()W8-SA Vl<:ItY CO .. 
S. Front &. Reed Streets, Philadelpllia. Pa. �. 

. 

NEW KODAKS 
" You press tlte bltttOIl, 

le'e do the rest." 
Seven New 

Styles and 
Sizes 

.A LL LOADED WITH 

Tl'ltnsparent 
Films. 

For 8ale by all Photo. �ti)cl� Dealers. 

.. . / . )IESSRS. )lUNN & CO., in connection THE EASTMAN COMPANY, 

TH&AMtnI�AN �tLL TELtrH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Pate lit 
granted to Alexa.nder Graham Bell, March 
7th, 1876, No. 174,4fj5, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 

forUJs of Electric Speaking Telephones in· 
frillges the right secured to this Company 

by the above patents, and renders each 
indi vidual user of telephones not furnish, 
ed by it or its licensees responsible for such 
unla wful me. and all the consequenceli 

thereof. au,l liable to suit thprefor. 

BALL... AUTOMATIC 
E i'/IAOE ONLY CUT OFF ENGIN 

BY £NG.INE Co THE BALL ERIE PA . ·  

GEAR CUTTING 
Leland, I?nll)conel'& NOI'ton Co.,Deu'oit ,Mich 

T::a::: E 

ESTABI,Il'-lHED 1846. 
The Most Popular Scientific Paper in the World 

Only $3.00 n Year, Includiull' Postage, 

Weekly-52 N umbers a Year, 

This "'i(lf'ly circulated and splendidly illustrated 
paper is published weekly. Every number contains six­
teen pages of useful information and a large number of 
original engravines of new inventions and discoveries, 
representing Engineering 'Yorks, Steam Machinery. 
New Inventions, Novelties in Mechanics, }-Janufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete Jist of patents each week. 

Tf'1'111'" of �nb!'O(,l·iption.-One copy of the SCIEN­
TIFIC A:MERJCAN wi]] be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three do 1Ial's by the 
publishers; six months, $1.50: three months, $1.00. 

(�lnb!li.-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. ::\Joney careful1y placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc .• payable to 

llIUNN & {IO., 361 Broadway, New York, 

---0---
THE �tUet'i(nn "upplemcnt 

This is a separate and distinct publication from THE 
SCIENTIFIC A!HEHICAX, but is uniform therewith in size9 
every number containing sixteen large pages fun of en­
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. 'jlHE 
SCIEXTIFIC A)-rEUTC AX 8UPPLK'IE�'T is published week­
ly, and includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers in al1 
the principal departments of Science and the Useful 
Arts, embracing Bi ology, Geology, Mineralogy, Natural 
History, Geography. Archmology, Astronomy Chemis­
try, Electricity, Light, Heat, l\Jechanical 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. 

1'1ll' most -importmit E11yilll'l'ri1!{1 IFoJ'ks, l\Iechanisms9 
and Maul!factures at home and abroad are illustrated 
and described in the S UPPLElIENT . 

Price for the SUPPLE:.\IENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM­
ERI('A�' and one copy of the SUPPLEMENT, both mailed 
for one yearfor $7.00. Singlecopies,10cents. Addressand 
remit by postal order, express money order, or check, 

lUUNN & {lO .. 361 Broadwa�', New York, 

Publishers SCIENTIFIC AMERICAN'. 
---0---

�uildiug �dititlu . 

� .. .. . . ATENTS! 
M�ib

HJ
tPA

e 
x �g��\����i oo�xt��i;�C�������: 

of the Past Year_ Bv O. Chanllte. A brief nfl!'.eription 
of a few of the leading enginf'erinc works of ],'-;90, ,wct an 
account of some engineering propol"als which l"pem to 
possess features of novelty. Contained in �('IF:NTrFIC 
A1\lERICAN SUPPl.EMENT. Nos. 814 and �1�. Price 
10 cents each. 1'0 be had at this office and from all 
newsdealer!'. Send fnJ' CatalnlJllf. lW(,HESTER, N. r 

THE SCIENTIFIC AMERICAN A R C H I T ECTS' .AND 
BUILDERS' EDITION is issued monthly. ti2.50 a·year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages� forming a 
large and splendid Magazine of Architecture, richly 
adorned with de(Jllllt lJ/atl'� in cnlors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

ments, ano to act as Solicit ors of Patents 1'or Inventors. 
In tp,is line of business they have had fortll-.fir/' lINIrS' 

l'.r,Jf'J'IVlIi'I', and now have IOIN/WI/NI facilitif ... for the 
preparation of Patent Drawings. 8p�cifications and the 
gI��;';�B��a��.A:r!�t��t;��ri t��!t����:.s \�e���s.

U
1\�!��� 

& Co. also attend to the preparation of Caveats, Copy­
rights for BOOks, Labels, Reissues. Asshmments. and 
Reports on Infringements of Patents. All business in­
trusted to them is done with special care and prompt. 
ness, on very reasonable terms. 

� .pam&hle.t sent fr:ee of charge, on application. con-
��l�l�te�l: IJ\����g���o����rn�t�!�:�? �g�y�Yg�t�� 
�;:;:�:ne%t��eR�j'ec1�Je��ses�ei��et8 ��frh�ge

s�fen�i Patents, etc. 
We also send, ircp of Cllar(ll', a Synopsis of Foreign Pa­

tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

lUUNN & CO., i"loIicitors of Patenl8, 

361 BI'oRdway, New YOI'k. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa­
Ollie Building, .ear 7th Street, Washington, D, C. 

SIEMENS' + CABLES. 
SUBMARINE, + + TELECRAPH, 

+ + TELEPHONE, 

ELECTRIC LICHT. 

UNDERCROUND, 

INTERIOR, + 

Addre •• , 

")lanufactureo under authority of 
l'-lIEIlIENS & H:\I,i"lKE by THE E))J,..ON (;E:"IEIL\J, EI,ECTRIC CO , 

at their S{:HENE{ITAIJY 'VORK,... 
Estimates furnished on application. 

Cable and Wire Department, Edison General Electric Company, 
EDISON BUJ).DING, Broad 8t., NEW YORK. 

© 1891 SCIENTIFIC AMERICAN, INC. 

A special feature is the presentation in each number 
of a variety of the latest and best prans for private resi­
dences, city and country, including those of very mod­
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans. Specifications, Sheets 01' Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have 'Won for it the IJRl'gest eil'enlation of any 
Architectural publication in the world. Sold by all news­
dealers. $2.50 a year. Remit to 

llIl;N:oi & {IO" I'ublisherM, 

361 BI'OR(hvay, Ne,v YOI'k. 

PRINTING INKS 
The SCIENTIFIC AMERICAN i. printed with CHA!'. 

ENEU JOHNSON & CO.'S INK, Tenth and Lomburd 
St •. , Philadelphia, and 47 R08e St •• opp. Duane, New York 
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