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Inside l'all'e. eacll insertion - - - '! Ii cents a IIlIe . 
Back Pall'e, eacll in�erlion - - - 81.00 a line. 

(About eight words to a line.) 
Jilngra'Uings may head advertisements at the 8ame rate 

per line, by measurement, as the letter pres8, Adver
tisements must be received at publication o,tJlce as eal'ly 
as Thursday 'fIW'T'ning to appear in next Z8BUe. 

JI. We/dOHNS' 
*�BD�S=fO'� 

� Roofing, Building Felt, 
Stea.m Packinga, Boiler Coverings, 

Fire Proof Pa.inta, Cementa. Etc. 
Samples and Descriptive Price Lists Free. I 

H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 
175 Randolph St., Chicago I 170 No -Mh St., PhiladelDhia. 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN S. URQUHART. 46 Cortlandt St., N. Y. 

E
VA.PORAYING FRUIT 
FuTI treatise on improTcd 
methods, yjelds, profi�j}ricel! 
and generillstatlstlcs, .,BEE, 

AMERICAN MAN'F'G CO. 
P_O.BOXR. WAYNESBORO. PA. 

WESTON DYNAMO-ELECTRIC MACHINE 
Tile underSigned, sole agents for tile above maclline 

for 
ELECTROPLATING AND ELECTROTYPING, 

refer to all the principal stove Manufacturers, Nickel 
and Silver Platers In the country. Overl,500now ln use. 
Are also manufacturers of PUl'e Nickel Anodes, 
Nicl.el 8alts, l'oUsbinK Compositions of all kinds, 
and every variety of supplies for Nickel, Silver, and 
Gold Plating; also, Bronze and Brass Solutions. Com
plete outfits for plating. Estimates and catalogues fur
nished upon application. 

HANSON VANWINKLE &Co 
SOLE AGENTS NEWARK,NJ 

New York Omce. 9� and 94 Liberty St. 

FREE MANUFACTURiNG SITES AT PITTSBURG, 
WITH NATURAL GAS.-A gentieman wishes to 
improve a large property. Sites unexcelled; Nat

ural Gas; Navigable River; Railroads; cheap coal; all 
advantages. Address 

WHITNEY & STEPHENSON, Brnkem, 
612 Liberty Street, Pittsburg; orA. I.EGGATE, 31 Fed-, eral Street, Allegheny City, Pa. 

I.ITe wild turkeys and deer for stocklnll' a park. 
Addl'ess, witlI pl'lce, M. N, H., 

P .  O. Box 113, New York. 

ICE,HOUSE AND COLD ROOM.-BY R. 
G, Hatfield. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SUP
PLEMENT, �9. Price 10 cents. To be had at this office 
and of all newsdealers. 

DRAWING I
, Illustrated catalogue 
sent on application to 

INSTRUMENTS 
WM. '1'. COMSTOCK, 

6 Astor Place, 
. • New York. 

ALLE __ I,.,t 1 CASTINGS FRE!A SPECIAL,ERNS 

" EVLIN I'< CD./ > NE TINNING JAPA PA,! ,," 

� ,"':.�= -AS AND FINE GRAY IRON ALSO STEEL 

I S U () FINISHING. NNING A � .J rttOMA'LfHIGHAVE & AMERICAN 5T PHILA t- � �u_�:. 

'VVlI4_ .4._ �.4.�ES.IS. 
)',ovhlence. n.11 (I'urk St.) SixminuteB'walk WeBtiromBtation. 

Orbl'ln,,1 and Only Builder of the 
HARRIS-CORLISS ENeINE, 
With Harris' Pat. Improvements. from 10 to 1,000 H • .P 
Send for oOpy Engineer's and Steam User's 

Manual. By ",W.HIII,M.E. PriceSI.21S. MENTION 'lB18 P APll:R. 

PATENTS. 
MESSRS. MUNN & CO� in connection with the publi

cation of the SCIENTIFIC AMERICAN, continue to ex
amine ilUprovement� and to act as Solir.itors uf Patents 
for Inventors. 
I In this line of business they ha ve had frYrl:1I one !/tars' 
�., and now have unequaled faciHUe8 for the 
preparation of Patent Drawi,;gs, Specifications, and the 
prosecution 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 Plltents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con
taining full iuformation about Patents and how to pro
cure them; directions concerning Labels, Copyrights, 
DeSigns, Patent� Appeals, Reissuest Infringementst As
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa
tent Laws,showing the cost and method of securing 

MlJNN &; CO., Sollcltor. of Patent., 

[FEBRUARY 6, 1886. 

I T'H� AM�nI�AN ��LL T�L��H�N� ��. . 
95 MILK ST., 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, 

PATENT RIVETED MONARCH RUBBER BELTING. 

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 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

Bes't i.:n. "'VV e>r1d.. 
Specially adapted for PAPER MILLS, SAWMILLS, and 

THRESHING MACHINES. 

THE CLiTTA PERCHA and RUBBER MFC. CO., MICROSCOPES TelescOfIe!.,SpectaCles, Bar-
ometers, :LnemwmeteTs, Pho

to Me out ts f<>r Amatilul's, Opem Glasse6 .te, w.u. W AI.{WSLEY & co, successors toR.&J. 
Beck. Philadelphia. llius. Price List free to any address. 

New York, Clllcnll'o, San Francisco, Toronto. � PATENT 
� JACKET KETTLES, -

��:!�,::,��ol��:r��r
LL"is"fi Tested to 100 lb. 

I 
JAMES C. HAND & CO. '� . 614 and 616 Market St., Philadelphj'a;�a. 

Tra n s m i  Ms i on of P nwe I'. 
IS 11 sp "n 81 Oil Brldlrcs. 

Tra mways, 
and other applications of 

va!I1�!�'��'���tAISTe!.!'l'.��p, II TIIIII�"'8·n·, t��·n·. I�j� CO. 
Incomparable in cheapness rind em. W ORK!; and 01' FICE, TBEN ION, N. J, 
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A !;upel'iOl' Fil'e I'ump. cago Omce-H6I.ake Street. 
Instantaneous and powerful, ever ready. 
Availabl� wherever steam pressure can 
be had. for pumping any kind of liquid 
�ot, cold, sandy, lmpur'lt etc+ We make 
ti:'1��'i:,'f&��

s:JiWif :alfg,! 5, e�a
JFo��: The Scientific American. 

State for what purpose wanteO and send for 8atalogue 
of "Pumps!' Van Duzen & Tift, Cincinnati, O. THE MOST POPULAR SCIENTIFIC PAPER 

VALVES. 

IN THE WORLD. 

l"ubll.l.ell Weekly, f8.1I0 .. Yenr; fl.80 8111: MeIlU ••• 
Tills unrivaled periodical, now In its fUl'ty-second 

year, continues to maintain 1ts higb reputation for ex
cellence,and enjoys the largest Circulation ever attained 
byaDY scientific publication. 

Gate, Globe, Angle, Check, and Safety. 

Every number contains .lxteen large pages, beautifully 
printed, elegantly Illustrated; It presents in pOJl'!i.�, 
at,,*, id".�llptlve reci!i'lr�over.luteresttng'; 
and important advances In SCience, Arts, and Manufac
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin
ery, Mechanical Works, Engineering In all branches, 
Chemistry, Metallurgy, ElectriCity, Light, Heat, Archi
tecture, Domestic Economy, Agriculture, Natural His
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun-

MANUF ACTURED OF BEST STEAM METAL. 
Tile Jenkins Disks used in these Valves are manufactured under uur 1880 Patent, and will stand 

any degree of steam pressure, hot and cold oils, or acid. dreds of useful suggestiuns for business. It promotes 
Industry, Progress, Thrift, and Intelligence In every 
community where It circulates. 

To aToid imposition. see that TnlTes al'e stamped "Jenkins Bros." 
aEN'�:I:N'B EI�OB., 

'f1 Jolin St., New York. 13 ISo . Fourtll St., Pllila, 19 Kilby St.,Hoston, The SCIENTIFIC AMERICAN should have a place In 
every Dwelling, Shop, Office, School, or J.lbrary. Work-

I·ROVIDENCE. It. I. 

Leffel Water Wheels, 
Wltll Important ImproTements . 

11,000 IN SUCCESSFUL OPERATION 
FINE NEW PAI4PllLE'l: FOil 1886 

Sent free to t1lOse Interested. 
JAMES LEFFEL k CO., 

Sprillll'lieid. Ohio. 
110 [,lbel'tF St •• N. Y. City. 

1885. i men, Foremen, Engineers, Superintendent., Director� • .  

The latest Improvement 
IN 

TRACTION ENGINES 
su��:s�RIfil.::,�ft�� rJ'r:e ���n;'�k �h����i���e':d� 
all other Traction Engines in pulling and steering through 
mud holes, Bandt or any soft or uneven groundt or on any 
road. Is the result accumulated from a third of a 
centuI'y of study and practical experience in the manu
facture of 
Porlable, Agricultural, & Stationary steam Engines. 

Presidents, Officials, Mercha.nts, Farmers, Teachers, 
Lawyers, PhYSicians, Clergymen, people In every wulk 
aDd profession In life. will derive benefit from a rejOllar 
reading of TID: SCIENTIFIC AMERICAN, 

Terms for the United States and Canada, $3.20a ye8,r; 
$1,00 six months. Speelmen copies Iree. Remit by 
Postal Order. Express Money Order, or Check. 

DlUNN & UO., PnbU.hen, 
361 Broadwny, New York. 

'Z'�:m 

Scientific American Supplement. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is a sepa

rate and distinct publication from 'J'HE. SCIENTIlI'IO AlIt
ERICAN, but Is uniform therewith In size, every number 
containing sixteen large pages. THE SCIICNTllI'IC AlII
ERICAN SUPPLEMENT Is published weekly, and includes 
a very wide range of contents. It presents the most re
cent papers by eminent writers in all the prlnalpal de
partments of Science and the Useful Arts, embracing 
Biology. GeolollY, Mineralogy, Natural History, Geo
graphy, Archreology. Astronomy, Chemistry, ElectriCity. 
Light. Heat, Mechanical Engineering, Steam and Rail
way Engineering, Mining, Ship Building, Marine En

With determined policy to build o"ly the BEST MACHIN - glneering, Photogrtlphy. Techhnology, Manufacturing 
ERY from the BEST MATERIALS, "nd in the BF!ST IndustrIes, Sanitary Engineering, Agriculture, Hortl-
���::!nrl h'i.'?��1f..'i���Otlj{e a:�Giikt:T C�:l�:�Dur� culture, Domestic Economy,' Biography, Medicine, etc_ 
excellence of workmanship, simplicity of deSign, and A vast amount of fresh and valuable iuformatlon per-
ca

f:��.rlri��(t,;;e�ur STANDARD ENGINES we now offer tainlng to these and allied subjects Is given, the whole 
AD EN GINE which has the Traction Power profusely Illustrated with engravings. 
and en,:g

i
e,::,

t�rie���e�ac� ';::e/?:.l:e���'iI� TIw most tmpr,rtant E1I<]ineeri"4 Works, Mechanisms, 
axle Is under full control of the steeN I and Manufactures at home and abroad are represented 

fig apparatus. ' and described In the SUPPLEMENT. 
Descriptive catalogne will be sent on application. Price for tile SUPPLEllENT for tile United States and 

WOOD, TABER'" MORSE, CllJIada,$5.00a year,or one copy of the SCIENT[]J'ICAlIt-
Eaton, Madison Co., N. Y. ERICAN and one copy of the SUPPLEMENT, botll malled 

PURE NATURA1J. LUBRICATING OIL. Cold 
test , 40 below zero. ,12.50 per barrel of 50 Irallons. 
FRANKLIN OIL WORKS, );'ranklin, Pa. 

}("'actories, 
Steam Boats, Water Works 
i n Towns� and Citiesw 

Our );'ilters are simple In 
constl'Uction and opera.tion, 
wil1 stand any pressure, the 
lIltering material Is Imper
ishable, and can be cleaned 
in from live to twenty mln-
�'ii'u:;�';,�tufr��ret'i.�vl�t�� 
�:!i Plro'!!' :nM&'.mlc:�Ng� 

for one year for $7.00. Address and remit by postal 
order, express money order, or check1 

lllUNN & Co •• 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 

'1'0 YOI'eill'll SlIbsCl'ibel'8,-Under tile facilities of 
tile Postal Union. the SCIENTIFIC AMERICAN Is now sent 
by post direct from New York, '):Ith regularity, to sub
scribers in Great Britain, India, Australia, and ail other 
British colonies; to FrancetAustria, BelgIum, Germany I 

ltuBsla. and all otller European States; Japan. Brazil, 
Mexico, and all States of Central and South Amerlca_ 
Terms, when sent to foreign countries, Canada excepted, 
M, gol:1, lor SCTENT[]J'IC AM"RICAN, one year; $9, gold 
for both SCIENTIFIC AMF�ICAN and SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal or express money Order, or draft to order of 

MUNN & co., 361 Broadway, New York. 

patents In all the principal co

. 

untrles of the world. I 361 Broadway, New York, 1<l1iII1I .. iiiItI .. � ... 
BRANCH OFFICES.-No. 622 and 1124. F Street, P .... power. :::���'?�."�!"'. !��.�u.,=�._ 

plani Send for Circular, st"t
Ing paper you I!IlW advertlse
mentin, to 
'I'IIE NEWARK FIJ.TERING COMPANY, 

1*1 OQ�UIBBOlil ST .. NEWARK, N. �, 

PRINTING INKS. 'rUE "Scientific American" is printed wfth CHAS, 
ENEU JOHNSON & CO.'S lliK, Tenth andLom 

bard st •• Phil •• , IIm147 !lOse /:lt" OPJl DnaJle St" N. Y. oillc Building, near 7th Street, WII.IhIIlStOIIo D. C. THE 
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