
JVtbverfisements. 
Inside Page, each insel'tion - - '15 cents R line 
Back Page, each insertion - - - - $1.00 n line 

The above are charges per a�ate line-about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver
tisements at the same rate per agate line, by measure
ment. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

THE PREMIER CAMERA 

IS THE BEST IN MARKET. 
Simple of Manipulation. 

Plates or Films are used. 
The Sh utter Is always set. 
PRICE $18.00. 

Send for Catalogue and copyo! Modern Photography. 
WE MAKE ALL KINDS OF CAMERAS. 

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

The 

, steam, water I 

et,c ... being simple, 
more compact, hetter 
suited for thp purpose 
nn d much lower in 

price than wheel-handled straightway 
valves, is rapidlY 8upersediDe these 
and stop cocks, where pressure i8 be
low 75 pounds. Absolu�ly ti�ht. 
Lever remains fixed at any opening, 
is detachable and indicates delZTee of 

openinfoC. Rize8� in. to tl in. Inve8tip!8te. 
Lunke.belmer Brnss :tUg. Vo.,Cin" 0. 

Remington 
Standard 
Typewriter 

presents the practICal results achieved by the best in
ventive and mechanical skill. aided by capita) and 

the experience gained during the FIFTEEN 
YEARS in which it has been the 

STANDARD WRITING· MACHINE O�· THE WORLD 
SEND FOR ILLUSTRATED CATALOGUE. 

Wyckoff, Seamans & Benedict, 
327 BROADWAY, NEW YORK. 

�ATENTS! 
\ ." . ' . ;\IESSRS. MUNN & co. in connection with the publication of the SCIENTIFIC 

. ' 

A"ERI CAN, continue to examine improve-ments, and to act as SoliCitors of Patents for Inventors. 
In this line of business they have had jortll-:fll'p· years' 

e.rperiI'11Cf', and now have lmeqnalen faciliNes for the 
preparation of Patent Drawings. Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Mes�rs. MUnn 
& Co. also attend to the preparation of Caveats, Copy
rights for Books, Labels. Reissues, Asshznments, Rnd 
Reports on Infringements of Patents. All business in
trusted to them is done with speCial care and prompt
neas. on very reasonable terms. 
tatnl:mfu�le

i�1g�f[ro� o:bg��r�:te�ts
afE�i���Oro c�� 

cure ttem�i directions concerning Labels, COpyrig'lbts, DeSigns, .t'atents, Appeals, Reissues, Infringements ASSignments, ReJected Cases. Hints on the sale ol Patents, etc. 
We also send, Ine of charC1e, a SynopSis of Foreign Pa

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

M{JNN & CO. , Solicitors of Patents. 
361 Broadway, New York. 

BR"-N� OFFICEB.-No. 622 and 624 F Street, P .... 
Qlftg JJ\1llding, IIIIN' '1t.Il �, Washington, p. C. 

Jeitutific !tutrita;u. 
SIEMENS' + CABLES. 

SUBMARINE, 01- 01-

UNDERCROUND, 

INTERIOR. 01-

01- 01- 01- TELECRAPH, 

01- + 01- TELEPHONE, 

ELECTRIC LICHT. 
Manufactured under authority of 

SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO. 
at their Sl:JlENECTADY WORKS. 

Address. 
Estimates furnlshed on application. 

Cable and Wire Department, Edison General Electric Company, 
EDISON BUILDING, Broad St., NEW YORK. 

iJ,!to50 H. P. THE Motor of 19th Century � Can be used AnvPlace, to doAnll !�·!irkN6ndl'�?le1f1���te��� !B�� Ashes! No Gau/les! No Enl!i
neer! A perfectly safe Motor 

, ", . for all places and purpo�es. Cost 
L " .,- .. ��?!fo

a
:!::::h i�e¥i��t�ho��:�o�� 

� .  
'- ------=:s cr. }I�or circular::!. etc .• address 

E.ollomy, Reliability, CHARTER GAS ENGINE CO. SimplIcIty, !Safety. P. O. Box HS. !'Oterling, III. 

TRANSMISSION OF POWER BY COM-
pressed Air.-A valuable and interestinr.r review of the 
present st.atus of tne problem of e!'tabli!lhing compressed 
air plants for furnishing motive power to consumers. ����irf. ��ice

SRl�:�Is� ICTo
A�I:;�I��A�t ��i�Po��eICa�Td 

from :lll newsdealers. 

NEW KODAKS 

For Bale by all 

" You press the liutton, 
we do the rest." 

Seven New 
Styles and 

Sizes 
M.L LOADED WI"lIi 

Tl'ansparent 
Films. 

THE EASTMAN COMPANY, 
Sene! JOT Oataloaue. lWUHESTER, N. r 

ARTIFICIAL INCUBATION.-A DE

��i�ti�n
fl�!r��� ������lJor:s�C?�N���I

i�g
A�h

�
������ 

SUPPJ.F.MENT. No. 77�. Price 10 cents. To be bad at 
this office and from all newsdealers. 

PATENT JACKET KETTLES � 
Plain or Porcelain Lined. ,I 

Tested to 100 lb. pressure. Send for I�ists. " 
B ARROWS-SAVERY CO.. I , 

S. Front & Reed Street., Philadelphia. Pa. " . 

ELECTRIC POWER APPARATUS, 
FOR EVERY VARIETY OF MEOHANIOAL WORK. 

SAFE, SURE, RELIABLE. 
E!'!TIMATIlS FURNISHED. SIlND FOR CATALOGUES. 

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

$ 8 5 \.o�e" Diamond Safety $ 8 5 
Diamond Framep Steel Drop For�in�s, Steel TUbinf,' Adjustable Ball Bearings to all Run-

ning art�b��:���g 
b�;. 

al�ini�h
u:3��s 

e
O�a��?�I�d n��li:l�t materIal 

Strictly high grade in every particular. No hetter machine made at any price. 
Bicycle Catal.oQu,e Free. Send s-ix cents in starnps jor OlLr 100.pageillustrated catalogue 

oj Guns, Rifles, Re1..,olt'ers, SportinQ Goods oj all kinds. etc. 
JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 

MACHINE TOOLS 
EnJ!'ine Lat.hes, Planers. ShaperB. Tur
ret Lat.hes. etc. ITSendjoT OatalO(lue. 
The Hendey Machine Co .. Torrington, Conn. 

,"ON'S GAUDEN 

JAMES WATT, AND THE APPLICA- se Mender. 
Ie a child CRn use It. tion of Science to the Mechanical Arts.-By Archibald 

�f
art'e �'i{

i
;brtte�e�iu!\ri�e:r�S!!i�� tbe

eVi��sg�s
t�� g:�ia�� 

from it by those who are enterintl uoon the study of 
SCience with a view to its application in enJ!'ineering 
work. Contained in �CI1!:NTIFIC AMl<;UICAN SUPPLE

. T, No.7 44. Price 10 cents. '1'0 be had at this office 
from all newsdealers. 

DEFIANCE MACHINE 

No. 0, HUB TURNINC LATHE. 

WORKS. 
lIU1LDERS OF 
HUB, 

SPOKE, 
WHEEL, 

WACON 
AND 

Carriage 
Machinery. 

DEFIANCE, 
Ohio, u. 8. A. 

descriptil'e circular. 
containing 6 Tubes, � 

Bands, ! pair Pliers, 
post· paId, $1.00. 
Extra parts sold 
s e p a r a t e l y. All 
dealers keep them. 
Agents want ed. 
CRAS. E. HUDSON, 

Leominster. Mass. 

COMPLETE STOCK OF 
Double Brace, Self-Oiling, Adjusta

ble Ball and Socket Hangers, 
Pillow Blocks, Post 

Hangers, Etc. 

EDISON GENERAL ELEOTRIO 00" 
SCHENECTADY, N. V. 

© 1891 SCIENTIFIC AMERICAN, INC. 

TH& AM&RI�AN �ELL TEL&PH�RB ��. 
95 MILK ST I, BOSTON, MASS. 

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

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
un lawful use, and all the consequence� 
thereof, and liable to suit therefor. 

BALL AUTOMATIC 
,....,AOE ONLy CUTOFF ENGINE 
1'HBEYBAL- L ENGINE CO. ERIE FA . 

GEAR CUTTING 
I,eland, F aulcon er & N orton Co., Detroi t, Mich 

ESTA B],ISHED 11'146. 
The Most Popular Scientific Paper in the World 

Only l!l'3.00 a Year, Including Postnlre. 

"reekly-�2 NlIlnbe)'� n Year. 

This widely circulated and .plendidly Illustrated 
paper is published weekly. Every number contains siX
teen pages of useful information and a larg-e number of 
original engravings of new invention8 and discoveries, 
representing EngineerinlZ Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures. 
Chemistry. ElectriCity. Telellrapby. Pboto!,raphy. Arcbl. 
tecture, Agriculture, Horticulture. Natural History. 
etc. Complete list of patents each week. 

Terln� of �llbsc]"iptio1l.-0ne copy of the SCIEN
TIFIC AMERICAN will be sent for one vear-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico. on receipt of three dollnr", by the 
publishers: six months, $1.50; three months. '1.00. 

Clllbs.-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. Money carefuJly 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 �3 

MUNN & (!O., 361 BroadwllY, New York. 
---0---

THE 

Identine �tutritltn lupplemrttt 
This is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN. but is uniform therewith in size, 
every number containinJ!' sixteen large palles full of en
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. TB E 
SCIENTIFIC AMERICAN SUPPLEMENT is published week
ly. and includes a very wide range of contents. ]t pre
sents the mos t recent papers by eminent writers in all 
the prinCipal departments of SCience and the Useful 
Arts, embraCing Biolo/IY, Geology, Mineralogy, Natural 
History. Geography. Archreolo/IY. Astronomy Cbemis .. 
try. Electricity. l�ight, Heat, Mechanical }i;nllineering. 
Steam and Railway EngineerinJ!', Mining, Ship BuildinlZ. 
Marine Engineering. Photog'raphy. Technology. Manu .. 
facturinlZ Industries, Sanitary EnjZineering, Agriculture. 
Horticulture, Domestic Economy. BiojZraphy. l\iedicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important E1l0ineM'inq n�orks, Mechanisms, 
and ManuJactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a yearj or one copy of the SCIENTU'IC AM
ERICAN and one copy of the SUPPLEMENT. both mailed 
for one year fOT $7.00. Sin�)e copies,lO cents. Address and 
remit by postal order, express money order, or check. 

MUNN & CO., 361 Broadway, 1'iew York, 
Publisbers SCIENTIFIC A�IEIUCAN. 

---0---

�uilding �ditilYn. 
THE SCIENTIFIC AMERICAN ARC HITE C T S' AND 

BUILDERS' EDITION iB issued monthly. $2.50 a year .. 
Single copies. 25 cents. }I'orty large quarto pages, equaJ 
to about two hundred ordinary book pages: forming a 
lar�e and splendid Magazine of Architecture. richly 
adorned with elegant llTates in cnlors, and with other flne 
engravin�si illustrating tbe most interesting exampleff 
of modern architectural construction and allied subjects. 

A speCial feature is the presentation in each nuruber 
of a variety of the latest and best plav.s 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. to�ether with fult 
Plans, SpeCifications, Sheets of DetailS, }l�stimateB, etc. 

The elegance and cheapness of this ma�niflcent work 
have won for it the Larllest eircnlnrion of any 
Arcbitectural publication in the world. Sold by all news
dealers. $2.50 a year. Remit to 

MUNN & CO .. PubJj�her�. 
361 Broadwll)', New York. 

PRINTING INKS 
The SCIENTIPIC AMERICAN in printed with OHAS. 

ENEU JOHNSON & CO.'S INK. Tenth and Lombard 
Stl., PhiladelphIa, and 47 Rooe St., 0pp. Duane. New fork 
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