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�()vertisemenfs. 
Inside Page, each insertion - - '75 cents a line 
Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line- about eight 
words per line. This notice shows the width of the ]ine. 
����!�£: !� :N:t

s��f;at����a:��f: W::, �;�e!����: 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
illorning to appear in the following week's issue. 
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J'titutific �tuttitau. (SEPTEMBER 26, 1891. 

SIEMENS' + CABLES. 
SUBMARINE, 

UNDERCROUND, 
TEL E C RAP H, THt AMtRI�AN �ELt TELEPH�Nt C�. TELEPHONE, 

INTERIOR, ELECTRIC LICHT. 
Manufactured under authority of SIEMENS & HALSKE by THE EDli"OON GENERAL ELECTRIC CO. 

a� their lSCHENEVTAUY 'YORKS. 
Estimates furnished on application. 

95 MILK ST., BOSTON, MASS. 

Remington Addre ... 

This Cowpany 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 
forws of Electric Speaking Telephones in 
friuges the right secured to this Company 
by the above pattmts, and renders each 
individual user of telephones not fur niMh­
ed by it or its licensees responsible for such 
unlawful use. and all the consequence� 
thereof, and liable to suit therefor. 

Standard 
Typewriter 

presents the practlCal results achieved b y  the best in­
ventive and mechanical skill,aided by capital and 

the experi.ence gained during the FIFTEEN 
YEARS in which it bas been the 

STANDARD WRITING-MACHINE OF THE WORLD 
ISEND FOR ILLLSTIlAT�m CATALOGUE. 

Wyckoff, Seamans & Bened£ct, 
327 BROADWAY, NEW YORK. 

ARTIFICIAL INCUBATION.-A DE­
Wit�ti�nfi�!r��.

e ����ifn�ro�s�c�iN��;lgg 
A�11Ji�;�� 

SUPPLEMENT, No. 7'7�. Pricel0cents. To be bad at 
this office and from all newsdealers& 

i 

MACHINE TOOLS 
Eng-ine Lathes, Planers, Shapers. Tur .. 
ret Lathes. etc. �Sendjor CatalO(luc 
The Hendey Machine Co"Torrington, Conn: 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. conta'lning 
full practical directions and specifications for the con­

struction of the fastest and best kinds of lee Yachts of 
g:v\���st

d��� tJ>P:C0J�? sb�:i�g 
Ii1�tIo��� ;�!�i��: 

and arrangement of all the parts. Contained in SCIEN­
TIFIC AMEUICA� �UPPLEl\IENT. No. 6-..!4. Price 10 
cents& To be had at this office and of all newsdealers. 

TO INVE'NTORS 
�ND MANUFACTURERS 

BIXTlETH GRAND NATIONAL lNDUSTRlAL EXHlBITlON 
OF THE 

American Institute of the City of New York. 
Will ol'en Septemher 30 and close Novemher 28, 1891, 
IntendIng exhibitors must make early application to se­
cure proper space and classification. For b lanks and 

other information, address CHARLES WAG ER HULL, 
General Superintendent, American Institutt; 113 West 
38th Street, New York City. 

PATENT JACKET KETTLES 
Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 
BARROWS-SAVERY CO., 

S. Front & Reed Streets, Philadelphia. Pa. 

COLORING MATTERS: THE QUAN-
titative estimation of. by mp.ans of their absorption �ectra, Br, 'I'. L. Patterson, F.l.C., F.C.S. With 4 jj�ures. 
7''ir�iD�c� l�cge�1�.'" '�o

Ab� 'h�;tt��P:ti�e
M

::lfr:;;� 
an newsdealers. 

GENERAb"" EXPERIMENTAL 
MACHINE WORK, BESTFACILITIES IN CHICAGO 
NATIONAL M"CHINE WORKS 35 S� CANAL ST CHiCA,c,n ", 

MILITARY 8IGNALING.-THE EARLY 
history of Semapboric Telegraphy and the modern prac­
tice of it in the American Army. \'Yith J7 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPI.EMENT. 
Nos. 7'81 and "'8�. Price 10 cents each. To be had 
at this office and from all newsdealers. 

CHICAGO. 
W ANTED.-Established manufacturers. employing 

50 men or more, to locate in the best manufacturing 
Buburb of Chicago. Exceptional railroad facilities, high 
lands. cheap fuel. splendid water,cheap homes for work-
r::td s����1aly�cwe::�. sO§d8�::b�h�c

f�C:��r�� 
Chicago, Ill. 

� .. . AI.g�I�l WIth the publication of the SCIENTIFIC 
A�IERIOAN! continue to examine improve­
fo�ni�v���o��. act as Solicitors of Patents 

In tJ:liB line of business they have bad jOTtu-jhH> years' 
e·CfJfrtf'nC!', and now have uneqwtlea .faci1itie.� for the l)reparat�on of Pate�t �rawings. SpeCificatiOns, and the 
at��:;;�gg�a:i�,

A�I�';:�� f8�!�ife'is �e��,
U�� & Co. also attend to the preparation of Caveats Copy­rights for Book�, Labels, Reissues, ASBiJmments, and Reports On InfrIngements of Patents.. All business in-

;r::egn �e;��:s
i�n��f: t�S.8Pecial care and prompt-

A pamphlet sent free of charge, on application con .. 
taining full infor1J?ation about Patents and how to pro. cur� them; dtrectlOns concerning Labels, Copyrights, De8�gns, Patents) Appeals, Reissues. Infringements i!��t������, ReJected Cases. Hints on tbe sale of 

We also send. f�'ee of Char,lf
i 

a Synopsis of Foreign Pa.. ��1�n�f�'JJb
t����n��a���rr�e�;i��� ��rf !Curing 

MITNN & CO." Solicitors of Patents, 
361 Broadway, New York. 

BRA�CH OPPICES.-No. 622 and 624 F Street, Pa_ 
cific BUilding, Ilear 7th Street, WlI8bin gton. D. C. 

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

l).Cto 50 H. P. THE Motor of 19th Century 
Can be used AnyPlace,tlJ doAny 
Work. and by Any One. No Boil .. 
er! No Fire! No Steam! No 
Ashes! No Gauges! No Engj .. 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
oj ope'ration ab01tt one cent an 
hour to each in(Ucnt.cd Jw"rse pow­__ ==-,;=""==":s cr. For circular�. etc .• address 

Econo";y, Reliability, CHARTER GAS ENGINE CO. 
Simplicity, Safety. P.O.Boxl48, lSterling, Ill. 

HANDY 
Gate Valve for low 

steam, water, 
etc., being simp1e, 

more compact� hetter 
8uited for the purpose 
and much lower in 

price than wheel-handled straightway 
valves, is rapidly: supersediD2' these 
and stop cocks, where pressure is be­
low 75 pounds. Absolutely tight. 
Lever remains fixed at any opening, 
is detachable und indicates de5rl'ee of 

opening. Sizes 1!i in. to 6 In. Investigate. 
Lunkeaheimer Brass lHfg. Oo.,Cin., 0, 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

AI.L LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

Send for Cataloo"'. RUCHESTER, N. Y 

DEVELOPMENT OF AME RICAN 
Blast Furnaces. wIth speCial reference to large Yields.­
By James Gayley& A description of some of the prinel .. 
pal blast furnaces in the United State5l. showing the 
changes in design and practice by meaDS of wbich ex­
traordinarily large yiel d s  have been obtained in the last 
decade. With 8 figures. Contained in SCIfr;NTIFICl 
AMER ICAN SUPPLJl:M}!�NT, No. ,.'6. Price 10 cents. To 
be bad at this office and from all newsdealers& 

OILS AND FATS-SOME PRACTICAL 
notes on the oils and fats u8ed for industrial purposes. 
A valuable and interesting paper. contained in ScIE�' .. 
TIFIC AMERICAN SUPPLEMENT. No. 800. Price 10 
cents. To be had at this office and from all newsdealers. 

EXCELLENT BLACK COPII!lS, only equaled by Litho­fraphy, of anllthing writte,n or drawn with any Pen by 

s������AUTOCOPYIST 
tr�iiEyck & Pllrl<er, 66 Pin e Street, New York 

$85 \.o�e" Diamond Safety $85 
Diamond Frame Steel Drop Forgings, Steel Tublnjr, Adjustable Ball Bearings to all Run­

ning Parts, including Pedals. SuspensIOn Saddle. Finest material 
money can buy. Finished in enamel and nickel. 

StrictIy high grade in every particular. No better machine made at any price. 
Bicycle CatalO(l"e Ji'ree. Se11d six cents in stamps jor ourl00·pageiUmtrated catalo(1lUl oj Gun", Rij!es, .RevolVer", Sportimll Good$ oj all kind$, etc. 

JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 

JAMES WATT, AND THE APPLICA-
tion of Science to the Mechanical Arts.-By Archibald 
Barr, B.Sc. A very interesting review of the ltfe work 
of the celebrated engineer, with t he lessons to be drawn 
from it by those wbo are euterinll upon the study of 
science with a view to its application in engineering 
work. Contained in t5CIENTIFIC A,\Il<:ItlCAN SUl'PLE­
ME�T, No. '144. Price 10 cents. 'llO be had at this cffice 
and from all newsdealers& 

ALLE�LE: / CASTINGS FROM SPECIAL fRNS 
-�D�EVL1N .;:� fiNE TINNING � pl'iTr� '" 

� '_-::::==-1\ C AND FINE GRAY IRON ALSO STEEL 

S tI'i \"U,\:j F1NIStHNG. NNII\JG ,; rtlOMP; LEHIGH A'IE & At,lERICAN ST PHILA <-� 
POROUS EARTHENWARE.-BY 
Chas. C. Gilman. An elaborate discussion of terra cotta 
lumber and its future uses. Contained in SCIENTIFIC 
+��:h';.1tatSt'i.r:�Ji�:;:;;d };gin �JY!ewrJ�rei�. 

cents. 

The Best Foundation for Plaster 
of any kind at saIne money. 

Combines strength, 'uJu"rtnth. dryness. dCf1.fe1't'in{)� slaw bU'PIl'ing(;onslIudion. No 
<rrulted "JaIls, Nalls driven anywhere. 

H, W. Jenkins, Williamsport, Pa. 
Eastern Agency of the Byrkit�Hall tiheat.hmg Lath Co. 

EVERY HOUSEKEE}:3ER NEEDS 
THE PERFEOTION FLOUR BIN. 

A 

wan 
SHERMAN, TANGENBERG & CO., 

27 &. 29 W. LAkE ST., CHIOACO. 

GEAR CUTTING 
Leland, Faulconer & Norton Co.,Detroit,Micb 

HANG(RS AND COUPLINGS 
COMPLETE STOCK OF 

Doufile Brace, Self-Oiling, Adjusta­
ble Ball and Socket Hangers, 

PiUow Blocks, Post 
Hangers, Etc. 

EDISON GENERAL ELEOTRIO 00., 
SCHENECTADY. N. Y. 

ELECTRIC POWER APPARATUS, 
rOR EVERY VARIETY or MEOHANIOAL WORK. 

BALL AUTOMATIC 
MAOE ONLy CUT OFF ENGINE 
""' H EBY S AL- L &NGINE Co .l ERIE PA . '  

ESTABLI�HED 1846. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly-a2 NUlllbel'� a Year. 

This widely circulated and splendidly illustrated 
paper is publtshed weekJy. Every number contains six­
teen pages of useful information alld a large number of 
original engravin«s of new inventions and discoveries. 
representing Engineering Works, Steam Macbinery. 
New Inventions. Novelties in MechaniCS, Manufacture� 
Chemistry, ElectriCity, Telegraphy, Pbotography, Arcbi­
tecture, Agriculture. Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of lS ubsc)'iptiou.-One copy of tbe SCIEN­
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States. 
Canada. or Mexico. on receipt of three doJ] al's by the 
publishers; six months, $1.50 j tbree montbs, $100. 

Clubs.-Special rates for several names, and to Post 
Ma&ters& Write for particulars. 

The safest way to remit is oy Postal Order, Draft. Or 
Express Money Order. Mon(>y careful1y placed inside 
of envelopes. securely sealed, And correctly ad'llressed. 
seldom goes astray. but is at the sender's risk& Address 
alJ letters and make all orders, drafts, etc&, payat1e to 

MUNN & CO., 361 Broadway, New York. 

---0---

THE 
Idttrtifit �mtdtau luppltmtut 

This is a separate and distinct pubJication from THE 
SCIENTIFIC AMERICAN, but is uniform tberewitb in size, 
everynumbercontaining sixteen large pages full of en .. 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AM EUICAN SUPPLEMENT is pubhsbed 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, embraCing Biology, Geology, Mineralogy. Natural 
History. Geography, Archreology, Astronomy Chemis­
try, Electricity. Light. Heat, MechanicaJ Engineering. 
Steam and RaHway Engineering, Mining, Ship Building, 
Marine Engineering. Photograpby. 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. 

The most important EmJineering If'orks, Mecbanisms, 
and Manufactures at home and uOl'oad are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for tbe United States and 
, Canada, $5.00 a year; or one copy of the SCIENTIFIC AM­

ERICAN and one copy of the SUPPLEMENT, botb mailed 
for one yearfor$7.00. Sing-Ie copies,10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 
Publishers SCIENTlInc AMERICAN. 

---0---

�uildiug �dititm. 
THE SCIENTIFIC AMERICAN A R CHI TE C TS' AND 

BUILDERS' EDITION 18 issued monthly& t2.50 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 Arcbitecture, richly 
adorned with elegant plates in cnlnrs, and witb otber fine 
engravinjZs; illustrating tbe most interesting examples 
of modern architectural construction and allied subjects. A special feature is the presentation in each number 
of a variety of the latest and best pJanB for prlvate reSl. 
dences, city and country, includin,g- tbose of very mod .. 
erate cost as well as t be more expensive. Drawings in 
perspecUve and in color are given. togetber with fuJi 
Plans. Specifications, Sbeets of Detaill!1, Bstimates, etc. 

Tbe elegance and cheapness of tbt s magnificent work 
have won for it the l .. argest Cit'enlatiol1 of any 
Architectural publication in theworJd. Sold by all news_ 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers. 

361 Broadway, New yo,·k. SAF� SUR� REUABLE ESTIllIAT;HUO'=��N_HOUSTON Mo;�':°CO:ALOGUES. PRINTING INKS , I '['be SCIENTU'IC AMERICAN Is prmted witb CRAS 620 ATLANTIC AVENUE BOSTON MASS ENEUh·JOHNS()N & CO.'S INK, Tenth and Lombard 
I , .  e�p Ilal1ell'bla,and 41 Rose St.,opp, Duane, New York 

© 1891 SCIENTIFIC AMERICAN, INC. 
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