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lna.tle l.iM. e, each insertion - - � 1. � cents'a line, 
Ba<lIt l'Alte, "ach m .. "rlion - - - 1I!I1.OO·a flne, 

(About eight words to a line.) 
EfIIlf'avVng8 ma'll head advertisements at the 8ame rate per line, !Jy measurement, as the tetter 'pres8. Adver· ti88ment8 must be received at publiCatinn office as early 

(18 Thur8day morning to appear i� next iBBU<! 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver· 

tlslng medium cannot be overestimated. Its circulation 
Is mILny times greater than that of any similar journal 
now published. It goes into ali the States and Territo· 
riest.and fs read in all the principal libraries and reading 
rooms of the world. A bU!'!iness man wants something 
more th�n to see his advertisement In a printed news· 
paper. He wants circulat.ion. This he has when' he 
advertises in the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page, or ad-
dless . .  

MU� CO .. Pablishen, 
361 Broadway, New Y ol·k. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. 'Hatfield. 'WIth directions for construction. Four 
_vlngs. Contained In SCIENTIFIO AMERICAN SuP· PLEMENT, �f). Price �O cents. To be had at this office and of all newsdealers. 

CURTIS REGULATOR CO., 
BOSTON, MASS. 

Send for Circular No. 19. 

ENGINEE_RIS POCKET BOOK. BY 
C4arles H. Haswell, Civil, MarineJ lind Mecnanical En­gineer. Giving Tables, Rules, a.nu �'ormlll ... pertaining to Mechanics. MathematiCS1 and Physics, Architecture. Masan

�
Steam Vessel,. MI Is, Limes, Mortars. Cements, etc. . es, leatner, pocKet-book fo=- Price $4. 

This varna Ie work will be sent on receipt Of price by MUNN&CO.,�NewYork. . 

It W.'dOHNS' 
rAIAB'£<S�O"Sl< 
�ng, Building Felt, 

Btep,mPackinga. Boiler Coverings, 
Fire Proof Painta. Cementa. Etc. 

Samples and Descriptive Price Lists Free. 
II. W. JOH�S M'F'G CO., 87 MAIDEN LANE, N. Y. 

175 Randolph St., Chicago) 170 N. 4th St.} Phlladelphla. 

Mention this paper. 

�D/I[. A._ �A.��XI!iI. 
PreYI ........ II. I. (I·I.I{.JlI.l �m!nuteo',..lkW .. j�_D. 
"""'<·,,;--........ ntUand Oilly lJullder 01 I he' 
HARRIS-CORLISS ENeINE, 
With H1\rrIlI' Pat. lDiIlro'rementl!, from 10 to � H. P 
Send for copy EnKIneer·. and Steam ..... r·. 

Manual. By oJ. W. Hut, M.E. PrlceS.:t'8 . JlENTION TBlB PAPER. 

PATErtTS. 
MESSRS. MUNN & CO .• In connection with the publi­cation uf the SCIENTIFIO AMERICAN, continue to 'ex­

amine ilUprovements, Rnd to act as 8oli�itor8 uf Patents 
for Inventors. l 
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on Infringements of Plttents. AYf business intrusted to ·t�em is done with special care and promptness, on very 
reasonable terms. 
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We also send, free Of chaf'ge, .. SynopsIs of Forehm Pa­tent U.ws, showing the cost and method of securinll( 
patents In. all the principal countries of the world. 

D.l11NN k (lO., SOlicitor. of Patent., 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa-
01110 Building, Dear 7tb Street, Waahtngtou, D. C. 

Ititntifit �mtrittlu. 

0-, .$ ', 

BLAKE'S IMPIIOTED PIPE HANGER. 
IT is THE CBUPilST AND BEST HANGER IN THE MARKET. .' . .. It saves many eXpensive Blacksmiths' Jobs. Can be attached to pi e when In . 

position. Expansion always provided for. Cheap because It Is simple. �Itch lines 
of mains easily obtained. No troublesome screws to adjust. , 

:TENX:tNS :ElE.OS_. SOx...E .A.GEN':t'S. 
11 JOHN 8'1'., NEW YORK. 13 SO. FOVRTH ST., PHI LA. "9 KILBY ST., BOSTON. 

COLORS RED AND BROWN. 
For painting ROOFS, )0 AOTORY and FARM BURlILD-K INGS FENCES. IRON WOR K, EXPOSED B C 
WALta .tc. Made of Pure Lin.ood Oil and h1gh .. t 
grad .. o/Iron OxIde. Send for OIrcul&r. Addr ... 

W. H. STEWART, 
1( CortlandtStreet, Now York. 

READY ROOFING, for nowroot .. 

EPPS , 

CRATEF .... � FORTINC. 

COCOA 
WE-HO U SE AND REFRIGERATOR. 

PII�=�n a::1 �1'3
e
't,��n: �� �::!���Q,*�fr�': season to season. The airis keptctry IInd,Pure through­out the year a t  a temperature of from 84 to 36'. Con. tRined ln 8<'IENTIFIC AMERICAN SUPpLEMENT No. 116, 

Price l�cent.. To be had at this office and of all news­
dealers. 

EVEltY I1SEIl OF M.l4JIIINElll' 
I!JIOULD LEABN 

;lIaw to USe'Lonse PnEeys, 
Information on this subject in our uCatalogue No. 50." 
to any address. 

VAN DUZEN & TI1i'T. Cincinnati, O. 

TO STOVE MANUFACTURERS. 
A decided Improvement in Heating Stoves has lately 

been patented. which manufacturers would do well to adopt, as more heat Is obtained from less fuel than by 
�Nt8'if, W:?e'ri't�, t�rw�t�;l���I���ess GEO. A. 

PH 0 NOCRA PHY SO:.i:h=� Works for selt-Instructlon, by Benn Pitman and Jerome B. Howard, for sale by all book-sellers. Cal­
a!,ogue,!,lphabet and illustrations sent ii-ee. Address 
l'HO-",OGRAPlIIC INSTITUTE. CinCinnati, O. 

Address JOHN A. ROEBLiNG'S SONS. Manufactur-
er�fi�:�

t
��(lidpe ��PJo��e�� SJ��e;r�:- ���ces. Send far circular. c, 

VIOLIN OUTFITS 
Couldt.:w or Vlolla, Dos. BoW' ... �t!I8eIl •• leDt to &Ill Jlart of the Vllited State. ...... ODlto8d.;rI'trlaJ IIeIore bll;rur. 

Compact. Substantial. Econom­Ical, and easily managed: guar­
anteed to work well and give full power clal¥ted. Engine and 
�r� w:'..l'��t�'t��.cI�I�le UI�� 
price of 
S ,HO�SIll P01YER . . . . . . . � 00 
'\0 ........ 280 00 

� .. .. :::. :::: �'13 
pr Put ofi· cars at. Springlleld. O. 

JAMES LEFF,EL & CO .• ' 

ar 110 LI�i-ty m:���e�o:f'lo. 

ICE·BOATS - THEIR CONSTRUCTION 
and mauagement. With worktngdraWlngS details,and directions In full. Four engravings. showing mode of 
construction. Views of the two fasteot ice-s"Utlll! boats used on the Hudson river In winter. By H. A. Horsfall, M.lIl. Contained in SCIENTIFIC AMERICAN SUPPLE­MENT, 1. The same number also contains the rules and 
reguiat.lons for the formation of Ice-boat clubs, the sail­Ing and management of Ice-boats. Price 10 cents. 

S .IWS Wanted 6O,()()() S"wyers and S .IW S A Lumbermen to Bend us their A 

A ��l����� f�: i�.,"'�t :J�����,ft;A�� A 
AL GAS for heating and tempering Saws 

W
Wlth wonderful eltect upon improving thelrw qtiality and toughness, enabling us to reduce 
prices. A d dress S EMERSON, SllIlTH ..., CO. ({,td,), S 

Beaver Falls, Pa. 

G-A.S EN'G-XN'4liJS. 
Best lit priootple, workmanship, and materials. 
All ___ Mootora<lapted to all uses. 

__ . . Wheo. tJle..ltIOtor i8 DQt at _k, the _of runninl!' It ceases. · '-fl.liI!!l'!'B.�--P�.�. P .....,lde. N<'.""t� " ' 1"0llr "IZe.-·1 H. P., � II. P .• I man power. and a Sewfilll i\tachl"".Motor. 
M�:S;t�::' Engine> w 11 work satisfactorily When attached to Gasolene 

Seud for lllustrated Catalogue. 
ECONOMIC MOTOR CO., 

Office and Salesrooms, 9 CORTLANDT ST., .NEW YORK. 

IS THE ONLY MACHINE 

�l !��o��
s
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u
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That knits a regular, right-angled hee such as Is knit brhl\nd. That narrows 011' the toe. 
�:::l 'f.�i\"S �t��: :��t�\��;�'::fl::!t'i size without a seam. 
�t i'i:if.s J;�n���ebl!�b��,O';r 

S��edw���' 
That knit. an elastic seamed.stitcli Suspender with button·holes. 

F��ltf�t���itcWlot� �\�d c:r.3:r��it�t�e ��a stltcll. Shell stitch, Unique stitch! Tidy .tltch, etc, etc. It is now the Standard Mach ne for Manufacturing, and the 
Only Family Knitter thatflils the Bill. 

For further p�. address 

Lamb Knittin� Machine lailnfactnrin! 06.;-
BoxGG, CHICOPEE FALU�, MASS.,V. S. A. 

SEBA:fiTUN, lII� � 'S. 
IMPROVEDi8'O 

SCI'PW Cutting Lathe. 
Designed for actnal work; no 

toy. J,athesfor wood or  metal. Drill Pre�ses, ChUCks. Drill., Dogs, and machinists' and ama­
teurs outfits. Lathes on trial. Catalogues mailed On appllca­
cation. 'rIo�"ilr"�� 1 6 � Wes t �d Stre et, iii Clucinllnll. Ohio. 

• 
NEW YORK BELTINC 

INTERNATIONAL INSTITUTE FOR 
Lique��4

N
�l-!;��19. 
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AMEBlfJ.lN MEfJuANlfJAL DICJTION.lIlY. A 
Descriptive WordBook of Tools. Instruments. Machines, 
Chemical and Mechanical Processes: CiVil, Mechanical, Railway, Hydraulic, I1I1d Millitary Enll(ineering; a HlgA tOIJ of Inventions ; General1.'echnological Vocabulary; 
��t���e���f �,y��a�\;��AYR���re:r :1�£n�W""� I�f 
7,000 engravings. By ard H. Knight, A. M .• CiVil and Mechanical IllnJ't1 three octavo volumes. The slit, cloth,#f'O\!J .00. For sale by MUNN & Co, 
361 �roadw..,. ,-,e 
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Machinery. 
Over 60 varieties manu­

facture,d by 

HOLKES, 
BUFFALO, N. Y. 

PACKINC CO. 
Oldest and Larlrest Mannfnctnrers in the United !!ltates ot 

Vulcanized Rubber Fabrics 
ADAPTED TO MECHANICAL PuRPOSIilS. 

[MARCH 27, 1886. 

THE 'AMERICAN �ELL TEtEPUGI ��. 
95 MILK ST., BOSTON

'
, M�SS;? 

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 altkBOwn 
forms of Electric Speaking Telephones in­
fringes the right secured to thi!! Company 
by the above patents,. and renders each 
individual nser of telephones not furnish­
ed by itor its licensees responsible for such 
unlawful use, and <fl,ll the consequences 
thereof, and liable to suit therefor. 

THE RESOURCES OF ALASKA.-AN 
l��'i{s�·

t
!f.!\'o����a��nn����f:e. Sf1[,�ast��ou 1;h':l��� 

try and salmon canneries. Whale 1I.shery. Scenery of 
Southeutarn A!JlJoI<A.. TII& tn .. 1nd1llltry. Minerai re­
sources, Agrleulture. Contained In SCIltNTt1"IC AMEIlI. 
O.AN Ii!:tJPPLEME"T. No. 496. Price 10 cents. To be had at this office and from all newsdealer •• 

sent on ,application to DRAWING I
· Illustrated catalogue 

IN S TR UMENTS. w�'1siif:�\'���' 

OF THIll ' 

J dtntifit �mtri'llU 
FOR 1886. 

The Most Popular SeleDtllIe Paper In the Wertd. 
Onlr.3.�O a ll� .. ����;:t:\�:qe. :Weekly 

Thl .. widely circnlated and splendidly Ulustrated 
paper Is published weekly. Every number contains six­
teen pages of nsefnl lnfOImation and a large numb& of 
original engravings of new Inventions and discoveries, 
representing Engineering Works. Steam Machinery 
New Inventions, NoveltieB In MechaniCS, M.nufuctures, 
Chemistry, Itlectrlclty Telegraphy, Photography, Archi­
tecture. Agriculture, Horticulture, NamratHlstory. etc. 
All (:Iasses of Reader. 11.00 in the SClENll'lFIC 

AMERICAN a papular r ......... of the h� ICIentl8lt In-
formatian<tf theday;-a ... U�1a tl>e aim af the l!Ubllahem 
to �it 110 __ --.a'lana;, &:Vow..... t. I .... 
piOHQh�: ... �. To ever>y �:etnd, 
this journal alfordl a constant supply ..of instructive 
readinll. It Is promotive of knowledge and progress In 
every community where it circulu.tes. 

Terms of SlI·hlcrlption.-One .copy of the SCIEN­
TI1i'IC AMERICAN will be'sent for on'IIWA'-52 numbers­
pastRge prepaid, to any subscriber In the United States 
or Canada. On receipt of three do liars and twenty 
centll by the publishers; six months, $1.60; _three 
months, $1.00. 

Clnh8.-0ne extra copy of the SCIENTIFIC A�l­
CAN wlll'be supplied gratlslOTtIltf'1Icl'Ub of ftv'8'Ub8tJ;b6r8 
at $S.20 each ; additional copies at same proportionate 
rate • 
. The safest way to remit Is b,...,ostal Order. Draft; or 
Express Money Order. MonllY carefully placed inside 
of envelopes.' securely sea.1ed. and correctly a<!dressed, 
seldom goes astray, but Is at the sender's rlalt. Ad­
dress all letters and make all orders. drafts. et01'l"'Y­
able to 

IN.:t:"t:rNN &; COo. 
361 Broadway New York. 

T:EI::IiJ 

Scientific American Suppfement. 
This Is a separate and distinct publ1Q8.tlon from 

TH� SCIENTIFIC AMERICAN. but Is unlfopm therewith 
In size. every number containing sixteen lar�. pages. 
THE SCIENTIFIC AMERICAN SUPPL�]\("NT Is published 
weekly, and Include! a very wide raDjl(e of contents. It 
presents the moot recent papers by eminent writers in 
all the prin�ipal departments of Science and the 
Useful Arts, embraCing Biology. GooloII(Y, Mineralogy. 
Natural History, Geol(raphy. A rchreology. Astronomy. 
Chemistry. ElectriCity, Llj/(ht. Heat, MechlUllcal Engi_ 
&;eerinll'. Steam and Railway Engineering, Mining. 
Slil� Building, Marine Engineering. Photogrnphy. 
1!echnoloIl(Y. lIi,mufa.cturing InIlUltrles, &nltlj.rY En­
gineering, Agricu1tU1'll. HortiCI1\tJ1re, JlIi.�c: JIIIlono­
my, Biography, Medicine. eto. AVallt amount of fresh 
IUild valuable Information Perta.lliing to theBe and ,,1IIad 
subjeots Is given, the whole profusely filustrated with 
ellgravlngs. 

The moot imporlant �neering Works, Mechanisms. 
and Manufactures at home and abroad are represented 
and described In tbe SUPPLEMENT. 

Price for the SUPPI,EMJmT for the United St&tes and 
Canada. $5.00 a yetid'. or One copy of the SCIENTtJ'IC -Ul­
EItICAN and one oOPY of the SUPPLEMENT, both mailed 
for one year for ".00. Address and remit by pastal 
orde�� express money order, or check, 

MUN·N ..., Co., 361 Broadway, N. Y., 
Publishers ScIENTIFIC AMERICAN. 

'1'0 1<'Ol'eil(l1 ,"ttbscl·ibel' •• -Under the faolllties Of 
the Postal Union, the SCIENTIFIC AMERIOAN.is now sent 
by post direct from. New York, with regulli.r!ty. t 0 sub· 
scrlbers in Great Britain. India. Australia, and all other 
British colonies; to Frunce,Austrla� 1Jelglum. GermanY, 
RUBsla.; and all other E1I<'Opean States i Japan. BraIn. 
Mexico, and all States of Central and So� Am�r[ca. 
Terms, when sent to foretgnclOuntries, CIiliabexc.;pted, 
u. gol:1, for SCIENTIFIC AMKRICAN; one' year; '9, gold, 
for both"SOIENTIFIC AMERICAN an! SO'PPLEMENT tor 
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