
In.itle�l)J'IIU'et (!RCIt ilille."tien. - - - ,:; cents'a line. 
Ilac" Pnare. ench insel'tion - . ..  $l.00 a line. 

(Abflut eight words to a line.) 
lwIgra1Jing8 may head adverti8ement8 at the same rat. 

per line, by mewrurerr-mt, as the letter pres.. Adver
"iisements must be received at publication ojJice as eal'ly 
.aB Thursday mar-ning to Il!ppear in next issue. 

RUBBER BEL TINe, PACKINO, HOSE7 
AND ALL OTHER KINDS OF 

R'OBBEl.R. G-OODB, 
. FOR 

MECHANICAL AND MANUFACTURING PURPOSES. 
'l'h9 Laraest and MOIIt Extensive Manufacturers in America. 

THE aUTTA PERCHA AND RUBBER MFa. co., 
New York, Chicalro, San Francisco, Toronto. 

BLAKE'S IMPROVED PIPE HANGER. 
IT IS T'HE CHEAPEST AND BEST HANGER 

IN THE MARKET. 
It saves many expensive Blacksmiths' Johs. Can he attached to pipe when In position. Expansion always provided for. cheap because it is simple. Pitch lines of mains easily obtained. No troublesome screws to adjust. 

J"ENE:::tNS BEOS., SOLE .AGENTS, 
WITIlIllRBY,&UGG /I; RICHAfl.DSON,Manufacturers _')'_t_J
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��I�;;;;;;;;;;;;,),;9;;K;;I;1. ;B;Y;;;S;T;R;.E�E;'1;";;JI;0;�; �;T;0;N_. of Patent Wood Working Machinery of every descrip-

tion. Facilities unsurpassed Shop formerly occupied by R. Ball & co .. Worcester. Mass. Send for Catalogue. 
CUR E FTOHRE D E A F SILVERING GLASS.�A PAPER BY 

F. L. James, Ph.D •• descrihlQIl the various methods of :Peckls Patent Improved Cushionei! Elr Drums depositing sliver upon glass, etc., In the man ufacture of PERFECTLY RESTORE THE HEARING, �1�i����rbal:U�'ii':J� �iJ'�'i�i::'i'3�: �g.
n

t��� and perform the work of the Natural Drum. Always Price 10 cents. To he had at this office and from nll in position, but inl'isible to otllers and comfortable newsdealers. to wear. All Conversation and even whispers heard 
distinctly. We refer to those using them. Send for 
illustrated hook witb testimonials, free. Address, F. 
HISCOX, 8liS Broadwa1,N. Y. Mention this paper. 

NATURAL GAS.--A PAPER BY C E. 
IIequembourg, discussing the illuminatinfh power and 
�:��

i
�ci:l�ec�n�:I::�l f:ss����&��e� �I��a; W��� It W,'JOHlfS' 

�·SAB'ES�O'Sl< .-------------------------------- - PLEMENT, No 4')'1. Price 10 cents. To be had at thls 
office and from all newsdealers. 

Roofing, Building Felt, Steam Packings, Boiler Ooverings, Fire Proof Paints, Oements, Etc. Sample� and Descriptive Price Lists Free. 
H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. \75 Randolph St., Chicago J 170 N. 4th St., PhIladelphia, 

ECONOMICAL COOKING.-DESCR IP-
tlon of a non-conductlng hood designed to effect a saving In t hefuel generally used for coo king food. With I 
en�raving. Contained in SCIENTlli'[ c AMERICA N SuP .. 
PU;MENT, No. 464. Price 10 cents. T� he l1ad at thls 
office and from all newsdealers. 

WORK SIIOPS. 
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Witbout Steam Power by using 
outfits of Harnes' Pat. Foot 
Power machinery can compete 
with steam power. Saws,Lathes, 
Mortisers, Tenoners, Formers, 
Etc. Sohl on To·;al. Metal 
and wood workers send for 
prices. Illustrated catalogne 
free. 

W. 1<'. & JNO. JlARNES CO., Address NO,l9W.Main Street, . Rllckford, Ill. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS. 

PROVIDENCE, R. I. 

DRAINAGE.-A SER IES OF VERY 
excellent directions for draJnlng railways, roads, etc., 
hy Mr. Charles Paine. Contained in SomNTIFIO AMERI
CAN SUPPLEMENT, No. 468. Price 10 cents. To he 
had atthis 'office and from all newsdealers. 

HOUSE SEWAG E; HOW TO DIS-
pose of -Abstract of a paper read by M. T. Clark hefore 
the Society of A rts, Boston, Mass. Contained in SCIEN
TIFIC AMERICAN SUPPLEMENT,No. 469. Prlce10cents. 
To be had at this office and from all newsdealers. 

"VVlIIE • .A.. :E3l.A.��XS. 
l·rDvlde.u�e. n.ll (J-"urk 8t.) Saminutea'walkWestiromstation. 

O .. ialnal and Only Builder oC the 
HARRIS-CORLISS ENeINE, 
With Harris' Pat. 'lmprovements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 

l!IIanual. By J.W. HIli, M.E. PrlceS •• 25. 
KO __ n_ro_N_m_,._p_'� __ B_. __________________________ __ 

THE FLOW OF. WATER THROUGH 
TurbInes and Screw propellers.-A paper by Artbur 
Rigg, ,C.E.� presenting some. conclusions drawn from 
the hehavior of water l!lts dl'lCharged under pressure. 
Turbines, how driven. Experimental Researches, Im
pildt 6f water On level plates. Impact and reuctIOn In 
conflned.channels. Best angle of Impact for screw pro
pellers. lllustrated with four figures. Contained . In 
SVIENTIFIC AMERIOAN SUPPLEMENT, No. 460. Price 
Iii cents. To be had at this office and. from all news
qealers. 

, -." , -/ i'TIGHT&SLAGKBARRELMACHIN[oy 
" _:iq- ' .. ,� ,.18 A SPECIALTY l2nJ' 11 
---.::. ====-� JOHN GREENWOOD &CO. , ROCHESTER N.Y 

Of all siZes, from 
10 .Ib. per Hour to 

50 Tons per Day 
Binary AbsofDlion System. 

E CONOMICAL. 
SIMPLE, REI.IABI.E. 

Send for Circulars. 

Delamater Iron Works 
16 Cortlandt St., 

NEW YORK, 'u. s. A. 

SHAFTING, 

IRQHBL� 

BL.A.S'1'. 

IRON REVOLVERS, PERFECTLY BALANCED, 
Has Fewef Parts than any other Blower. 

P. H. 4£ F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 

S. S. TOWNSEND, Gen. Agt.,22 Cortland St., 9 Dey'" 
(JOOKE & CO., Selling AgtB., 22 Cortland Street. 
JAB. BEGGS & CO., Selling Agts. 9 Dey Street, 

• .  
1VE� YOEl.K. 

SEND FOR PRICED CATALOGUlS. 

PULLEYS. 
HANGERS. 

Pa;t. S-tee1 Shafti:n.g. 
PATENT FRICTION CLUTCH, Friction {)I ntch. 

Internal Clamp Coupl'ings. 
Send for Illustrated CIrCnlar and discount sheet. 

Frtction Clutch. A.& F. HROWN, 43 PARK PLACE, NEW YORK. 

M I C R 0 S C 0 P E S TelescOfJe!.. Sf)ect<ules, BaJr-
crmete1's •• ·nermmnete1's. PIw

hW Qut.lJ!.8 Of' Amateurs, Ope1'a Gla88es, &:C. n. W AI.Ms'i.EY &CO. successors to R.&J. Beck, Philadelphia. lllus. Price List free to any address. 

Pi'-.TENT COLD ROLLED 
. SHAFTING. 

The fact that thls shafting has 76 per cent. greater 
�\h"e��l1u:e�';,�!�rp;��gu�J!�;h�,!��g:;,����i��! 
We are also the sole manufacturers of the CELFlBRA'I'I�D 
COLLINS' P .... ·l'.COUPLIXG. and furnish Pulleys, Hangers, 
etc� of tbe most approved styles. Price list mailed on application to JONES & LAUGTTLINS. Limited, 

Tr��;���:��J�:"�'l�'::�'&fi::�g:Iita. 
ur 3tocks of this Shafting in store and for sale by 

Geo. Plac:��l:er�1�:n�.FJf�h:�
s
�s' M�.

s
ff. Y. 

E 
MODEL and 

L 
SendforCircnlars. 

XPERIMENTA C,E,Jones&Bro. 
_ A _ CINCINNATI, O. 

WORKsPEIlIALTY. (Mention thi' P.per� 

._------ ._------

LEA D ; ITS PROPERTIES AN]) 
Uses.-BY Alex. W. Murray. A paper of great interest 
to plumbers. Contained In Sf' I �:NTIFIC AMERICAN SUI'PL"Ml';NT, No. 474. Price 10 cencs. To he had at 
this office and from all newsdealers. 

[OCTOBRR 31, 188.5. J1 PATENT 
. . 

PI�n�r�!�a! LI�ed��e�!;�!r Ih. pressure. Send for Lists. 
JAMES C. HAND &; CO. . 

614 and 616 Market St.,l'l!IladelPhla, Pa • 

andrews' Office I Bank Desks 
The finest work in the U. s.; kiln dried lumber. All work guaranteed. 

OPERA CHAIRS, School Desks, Globes. 
A.B.Andrews & CO. i�5B'!:��:r.·��$'t 

ICE-BOATS - THEIR CONSTRUCTION 
and management. With working drawings, details, and 
directions in full. Four engravings. showing mode of construction. Views of the two fastest Ice-salling boats 
used on the Hudson river in winter. By H. A. Horsfall, M.E. Contalued In SCI"NTIF1C AMERICAN SUPPLE
MENT, t. The same number also contains the rules and regulations for the formation of Ice-boat clubs, the sall. 
ing and management of lce-hoats. Price 10 cents. 

THE AMEnI�H DBLL TELiPH�li I 
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. 

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. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 

l"ubU.loe4·Weekly, fS.1I0 8 Year I fl.60 lib: M.n' .... 
Tills unrivaled periodIcal, now In Its forty.fir"t year, 

continues to maintain Its I1lgh reputation for excellence, 
and enjoys tbe largest circulation ever attained hy any 
scientific pnblication. 

Every numoor contaIns sixteen �JlIlc�tlflli!Y_ 
'prlDtett, <lle.o:lllltlrlliriStrated;it presents in popular 
style a GPl'Crtptlve rect)rd of tbe most novel.lnteresttng, 
aud im.,ortant adva1lces in Science, A rts, 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,Agricnlture,Natural His
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun
dreds of useful suggestions for huslne.s. It promotes 
Industry, Progress, Thrift, aud Intelligence In every 
community where It circulates. 

The SCIENTIFIC AMERICAN should bave a place In 
every Dwelling, Sl1op, Office, School, or T.ihrary. Work
men, Foremen, Engineers. Superintendents, Directors, 
PreSidents, Offi.aia ls, Merchants, Farmers, Teachers, 
Lawyers. Physicians, Clergymen, people In every walk 
and profession tn life, will derive benefit from a relrlliar 
reading of TID' SCIENTIFIC AMERIVAN. 

Terms for the United States and Canada, $8.20 a year; 
$1.00 six months. Specimen copies .free. Remit by 
Postal Order or Check. 

11lUNN & CO., Pnbli8her., 
361 Broadway, New York. 

T�:IiJ 

Scientific American Supplement. 

A Valuable Patent (Baringer's Sash Lock and F
. 
ast

ener, Patented Aug. 11, 1885) for ssle or exchange 
for other property. 

Al,f:es�
e

1b1fMvI� il1'irlWG 'lr�, price 
Waterford, Sar. Co., N. Y. 

Leffel Water Wheels, 
With Important Improvements. 

THE SCIENTIFIO AMERIOAN SUPPLEMENT is a sepa
rate and distinct publication from THm SVIENTIFIO AM
ERICAN. but Is uniform therewith In Size, every number 
containing sixteen large pages. THE SCIICNTTFIC AM
ERICAN SUPPLEMIONT is puhllshed weekly, and Includes 
a very wide range of contents. It presents tbe most re
cent papers by eminent writers in all the principal de
partments of Science and the .U�ul .Ans; eInilraclng 
Biology, GeololO', Mineralogy; '1'(titural History� Geo
waphy, A rchreology. AstronQlllY, Chemistry, Electricity. 
Light. Heat, Mechanical Engineering, Steam and Rail
way Engineering, Mining, Ship Building,' Marine En

PO R T LAN D eE MEN T. glneering, Photogruphy, Techhnology, Manufacturing 
8. L. MERCHANT & CO •• 25 State St., New York. . J,ndustrles, Sanitary Engineering, Agriculture, Hortt-

11,000 IN SUDCESSFUL OPERATION. lFGillmore on Cement, $2.00 culture, Domestic Economy, Biograpby, Medicine, etc. 

PATENTS. 
MESSRS. MUNN & CO., In connection with the puhll

cstlim of the' SVIENTIFIC AMERICAN. continue to ex
amine Improvements. and to act as Solicitors of Patents 
f(lr Inventors� 
, In this line of huslness they have had forty years' ex
pllrience, and now have unequaled facilities for the prep
aration of Patent DraWings, SpeCifications, and the 
prO$ecution of Applications for Patents in the United 
states, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Ca vest .. Copyrights 
for- Books� Labels, Reissues.'Assignments, and Reports 
on Infringements of Patents • .  All business intrusted to 
them is'done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, ori application,·con
t:imrtng full Information about Patents and how to pro
cilre" them; directions concerning -Labels, Copyrights, 
DeSignS; Patent., Appeals, Reissues, InfringemelltB, As
slgnmeuts, Rejected Cases, Hints on the Sale of Pa
tents, etc. 
. We al80 send, f'l'u'pf charge, a Synopsis of Foreign Pa
tent Laws, showing t� cost and ",eth()(\ of securing 
patents In all t)1e .prlncipal countries of the world. 

]l[VNN k CO., SollcltQrR of Patent., 

FINE NEW PAKl'ElLE'l' FOil 1886 
Sent free to thos e interested. 

J AMES LEFFEL & CO" 
SprinJrfield, 01010. 

ttO I.lbel'ty St., N. Y. City. 

POINTERS for Users of Steam Pumps. 
Van Duzen'. Pat�nt Steam Pnmp � Hot or Col:!, I Is Can pump ) ��Ur,:'M���e 5 Efficient. 

w��� �t? r:�a'i��� !o
a

l;gu�y�
se

il������� 
assume no risks, as we guarantee every 
Pump. Ahove comparison with Jet Pumps, Ejectors, etc. made of Iron. 
Pair,:'����)." i:6'.i'l:t':itl.°'t� :�a,:\i� .'/;�� Size.. PrIces from $7 to $�5. Capacitips from 100 to 

20.000 gallons per hour. State for what purpose wanted 
and send 

t9i�rtri�li�
f &t�Tis�: (Jincinnati, O. 

INJECTORS 
F"or all kinds of 

STEAM BOILERS. 
RUE MFG. Co., FILBERT 8'1'., 

_ Philadelphia. Pa .• U. S. A. 

EVA.PURATING 
Full treatise on improved 
methods, yields. profit§..rrices and general slstistics, ... ·REE. 

AMERICAN MANIF'G CO. 
P. O. BOX R. WAYNESBORO. PA. 

FRUIT 
VELOCITY OF ICE BOATS. A COLLEC. 
tion'of Interesting letters totheeditorofthe SCIENTIFIC AMERICAN on the question of the speed of Ice boats, de. monstratlng how and why It Is that these craft sail 
faster than the wind which propels them. lllustrated 
with 10 explanatory diagrams. Contained In SCIENTIFIC AMERICAN SUPPJ.EMENT, No.214. Price 10 cents. To 
00 had._ this office and from all newsdealers. -------------------------------------

Aluminum Bronze, Aluminum Silver, Aluminum Brass, 
ANn 

BILXOc>N' BFl.ON'ZEl. 
FURNISHED IN INGOTS, CASTINGS, RODS, OR WIRE. 

361 Broadway, New York. Our Malleahle Castings can'be made of over 100,000 rolunds tensile stren�h, with extraordinary power to with-
BRANCH OFFICES.-No. 622 and 6U F Street, Pa- stand'corroaive lnfiuellces, and unrivaled beauty Of co Of. Send for pamph et. 

Olllc Bull<llng, near 7th Street, Wuhlngton, D. C. rBE . (lOW LES ELECTRI(l SilEL'l'INQ A,5D A,�VilINV. CO., CLEVELAND, O. 

© 1885 SCIENTIFIC AMERICAN. INC 

A vast amount of fresh and valuahle Information per
taining to these and nllied suhjects Is given, the whole 
profusely illustrated with engravings. 

The most important Enginrering Works, Mechanisms, 
and Manufactures at home anel ahroad are represented 
and described In tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States anC 
Canada, ffi.OO a year, or one copy of the SCIENTIFIC AM
EUICAN and one copy of the SUPPLEMENT. both mailed 
for one year for $7.00. Address and remit hy postal 
order or check, 

MUNN & Co., 361 Broadway, N. Y., 
Puhllshers ScmNTIFIO A.MEmOAN. 

To FOl'eilrn SlIb8c .. ibers.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERlCAN Is now sent 
by post direct from New York, with regularity, to sub
scribers in Great B itain. India, Australia, and all other 
British colonies; to France,Austria,Belglum, Germany, 
Itussia, and all other European States; Japan, lIrazll, 
MexiCO, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:!, for ,sCIENTIFIC AMlffiICAN, one year; $9, gold. 
for both SCmNTIFIC AMERICAN an1 SUPPLEMIONT tor 
one year. This Includes postage, which we pay. Remit 
hy postal order or draft to order of 

MUNN & CO.,361 Broadway, New York. 

PRINTING INKS. 'rHE "Scienti1lc American" 1B printed with CRAB
ENEU JOHNSON & CO.'S INK. Tentb and Lom 

liard sts. Pbila .. and 47 Rose St., opp. DlID!le St .. N. Y. 
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