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�()verfi.gemenf.9. 
Jinside Pa:.te, each insertlon. - - - 'a cents a line. 
Back Page, each ill!!lerlion - - - $1.00 II. line. 

The above are charges per agate hne-about eight words per line. r:I'his notice shows the width of the line, and is set in agate type. Engravings may hea.d advertisements at the same rate per agate line, by measurement, as the letter press. Advertisements must be received at publication office as early as Thursoay morning to appear in next issue. 

CAN INSTITUTE OJP THE CITY OF NEW YORK, will open September 29,1886. Heavy machinery will be 
received as early as Sept. 15th. Intending exhibitors must make early application to secure proper !-lpace and classification. For blanks and in:formation. address 

CE'1�:tc:n
Urn��t�!e����\�rk City. 

1jf;Q:P�. 
�gm.l;(l);i 1@A!:'1Mt' 
Address: Tho American Writing 

Machine Co" Hartford, Conn.j 
New York O-r;;ce,237 Broadway. 

INTERNATIONAL INSTITUTE FOR 
tiq ��fi�£t. g�!)]w�].lje� YO�as

. 
2 to 25 H. P. 

C�.A:El.TE:EI.·S 
CAS ENCINE. 

Warranted equal to any in � �ro'[�r a�l�Eg?�l�YiKit�n�n�UC��: pactness. Gives an Impulse at every Revolution. 
::-=: I iii' __ ----<:; Chicago �g:;t�11lli���'e Street. �� Williams IlL Orton �Jfg. IJo., 

P. O. Box 148. STERLINC, ILL. 

SAWS r;,':t����o�:;;'J�:�� SA W S 
'A �fl�ifUr�.s f�: i�fiir�i r�������C�A �g� A AI. GAS for heating and tempering Saws 

W
With wonderful effect upon improving their

w quality and toughness, enabling us to reduce 
Juices. .A ddress S ElUERSON , & CO. (I,ttl.), S vcr Falls, Pa. 

WIT II ERBY. HUOO & RICHA llDSON. Manufacturers of Patent \Yood Working i\,lachinery of every description. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & co •. W o.rcester. Ma... Send for Catalo�ue. 

VVDot:. A.. �A.:EL:EL:rS, 
l'rq-,;r.Jilellee. U. I. (l�nrl� 8l.) Sixminutes'walk WeBtfromstation, 

Orhrlnnl antI Only Builder ot Ihe 
HARRIS-CORLISS ENCINE, 
WIth Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 

Manual. By J.W.HIII,M.Eo PrlceSI.25. 
�lONTHISPAPEH. 

PATENTS. 
MESSRS. MUNN & CO .• in connectinn with the publi' 

catlO'B of the SCIENTIPIC AMERICAN, continue to ex
amine im provements. and to act as Solicitors of Patents 
for Inventors. 

In thia line of business they have had forty one years 
experience, and now have unequaled facilities for the 
preparRtlOn of Patent Drawings, SpeCifications, and the 
prosecution of Applications for Patents in the VIJ.ited 
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 Pfttents. All business intrusted to 
tb�m is done with special care and promptness, on very 
reasonable terms 
ta1nr���WI�f���al{oe; �to�J�ara1'e��s afg�i1�t.!°ro ���: cure them; directions concerning Labels, Copyrights, DeSigns, Patents, Appeals, Rflissues, Infringements, A,�si gnments, Rejected Cases, Ilints on the Sale of Patent", etc. 

We also send, free oj charge, a SynopsIs of Foreign Pa-
����nIt:iriS�Srr�i�Fint��af(��u�r�e��ltgg �Zrl�cUring 

DIfJNN &; CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. _ and 624 F Street, Pa· 
Clfic Building, near 7th Street, Washington, D. C. 

illHIS ROOFING is the perfected form of portable Roofing, manufactured by r us for the past twenty-seven years, and is now in use upon roofs of 
Factories, Foundries, Warehouses, Cotton Gins, Chemical Works, Rail

road Bridges, Cars, Steamboat Decks, etc., in all parts of the world. 
It is supplied ready for use, in rolls containing 200 square feet, and weighs 

with Asbestos Roof Coatings to finish, only about 85 pounds to 100 square feet. 
It is adapted for all climates and can be applied readily by unskilled work· 

men . . 
Samples and Descriptive Price Lists free by mail. 

H. W. JOHNS MANUFACTURINO COMPANY, 
SOLE M.ANUF ACTURERS Oli' 

Asbestos Fire and Water Proof Building Felt, Steam Packings, Boiler Coverings, 
Liquid Paints, Fire Proof Paints, Colors in Oil, Varnishes, etc., 

8Z MAIUEN LANE, NEW YORK. 
175 Randolph St., Chicago. 170 North 4th St., Philadelphia. Billiter H"use, London. 

MACHINER Y List, Engines. Lathes. Planers. Drills, 
New and 2d hand. C. L_ Jackson & Co., Baltimore, Md. 

GUNS����!��'3 • •  SHOt GUN 1, BEST 1N TOE WORLD. HA.S NO EQU AL. Insist upon 
getting the .1 Champion"; if your dealer hal'1n't it send to 
us. Send 6 cents i n stamps for Illustrated S4 .. Page C�talogne 
of (iuns, Uifles. Revolvers, PoHce Goods, &c. Established 1R40. JOHN P. LOVELL'S' SONS, Manufacturer.!l� ROSTON .. lIIASs... 

THE CURTIS 
RETURN 

STE.A� TR.AP· 
For returning steam condensed under pressure automatically into the bOiler, whether taken fromabove or below the boiler lever, without loss or waste. Manufactured by 
THE CURTIS REGULATUR CO., 

BOSTON, MASS. 
Send for Circular No. 19. 

T�E 

"ACME" 
Antomatitl Safety Engine. 

�e:dy�n�� e�����fr�w�� d����g noise. Cheap, reliable, economical 
Rochester Machine Tool Works, 

. 
}locllestel", New York. 

NO LOST MOTION. 
INSTANTANEOUS GRIP. 
T. IJ. JllASSEY, Sole Mfr. 

10 80. Jefferlon St" <Jhtcs&,o 
81 John St.. N. Y. 

THE HAMMER TELEPHONE.-BY L. 
P,�er�ri��� a��tr&e rp�����tiogori>tia�Y�tioagp�;�tu�f l�: Bell theory of continuous and undUlating currents in telephon1c transmission. With 2 illu�trations. Contained in SCIENTIFIC AMEtUCAN t:"\UPPLI�MENT No. 
4SI>. Price 10 cents. To be had at this office and from all neWSdealers. 

GAS ENGINES. 
Best in prinCiple, workmanship, and materials. An unequaled small Motor adapted to all UHes. 
����I��e s�;�r jEc��o�;lfc��' ��:;&T��e �for����?fii�;��S:�·ce. Four sizes:.1 H. P., 72 H. P., 1 man power, and Dental Engine. These EngIneS are�§i�dl70:':¥il�t��p'�

au�i�lg�:.s for country u�e. 

ECONOMIC MOTOR CO., 
Office and Salesrooms, • a4 DE� ST., 1'If. Y. 

THE RESOURCES OF ALASKA.-AN 
interesting paper by Frederick Schwatka. Timber lands. Yellow cedar and its value. The salmon industry and salmon cannerjes. Whale fishery. Scenery of Southeastern Ale�ka. Tbe fur induBtry. Mineral re .. sources, Agriculture. Contained in SCU}NT[YIC AMEIU .. CAN SUPPLEMENT. No. 496. Price 10 cents. To be had at this office and from all newsdealers. 

ENGIN I,ERS, Capitalists. Illustrated working mo· dels of mechanical inventions. GARDAM & SOPS, 96 John St .• N. Y. 

Addres� .JOHN A. 1:U)EBLI.:\'G-'S SONS . .Manufacturerf', 'rrcntoll, S. ,1., or 117 Libert.y Street, Sew York. 'Vheels and Rope for conveymg power long distances. Send for circular. 

Write for Circular and tell us what you want. 
B. W. PA YNl<J & SON. Drawer 1004. Elmira. N. Y. New York Office : 107 Liberty Street .. Eastern Agents, Hrr,L, CLARK}!; & CO., 11oston, Mass. Our patented Vertical Boiler will not prime. No t'langer of burning flues. 

THE PHILOSOPHY OF TWIST.

i���l trig��s fnu�Uje�:��s ��I����ag?I��!b�'s�nf[f�sl��:J with two engravings. Gontained in SCIENTIFIC AMEIIICAN SUPPLEMENT. No. 4941. Price 10 cetits. To be had at this ofilce and from all newsdealers. 

Mention this paper. 
----����������-

P R O G R E S S  IN ASTRONOMICAL 
Telescopes.-By W. R. Warner. How the first telescopes were constructed. Galilio's telescope. Herschel's mOdifications. The CasElegranian system. ,'1 ethod8 of over coming chromatic aberration. Improvements in telescopes and accessnries during the last fifty years. Some of the more celebrated telescopes of recent times. Illustrated with 11 figures. Contained in RCIENTIFIC AMERICAN SLTPPLIOMENT No. 4S... Price 10 cents. To be had at this office and fromall newsdealers. 

�----=�� ........ --------
LUBRICATING OILS.-A PAPER BY 
c. J. H. Woodbury. giving the results of the examina. tion of a single lubricant under a wide range of investigation concerning its friction. Illustrated with 6 figures. Contained in SCIENTIFIC AMEHlCAN SUPPLF,ME�T No. 
473. Price 10 cents. To be had at this office and from all newsdealers. 

P�iQ!&���e�c��FsRc�a!f.lr§�:;�.I�T�!�:�� 
eters w. H.WAl.lllI�I.lEV .. � UO.F'uccessorstoR. 

: J. Beck, Philada. IIlus. Price List free to any address. 

Bibb's Celebrated Original 
BALTIMORE 

FIRE·PLACE HEATERS, 
To wa.rm upper a.nd lower rooms. 

The handsomest, most economica.l Coal Stoves in the world. 

B. C. BIBB &. SON 
Foundry Office and Salesrooms, 39 and 41 Light Street1 

Baltimore, Md. MARBLEIZED SLA'rE MANTELS. �Sendfor Oirculars. 

STEAM ENGINES. 
Horizonta1 and Vertical. 

Dl' e tI g i 11 g Machinery, 
Flottl'. J»owdel', Sinte antI 
Flillt IHi ll machinery, Tur. 
bine Water " 'heels. 

YorkMfg Co., York, Pa. U.S.A. 

EPPS , S 
CRATEFUL-COMFORTINC. 

COCOA 

[SEPTEMBER 25, 1886. 

X :nTF� �'I�t�(,f!; �I!�:N 
Van Duzen's Patent Steam Pump (No Packing or Oil. � Is Requires '/ No Repairs or Skill. Rell. , No Care or A�tendance. able. 

Can pump any kind of liquid i ever 
����I(;g ����Oe�i��t ��r��Je��1 f�fW�js�:3; hundred:, in daily use; everypumpguaranteed; not like cbeap Pumps made of Iron; all sizes to 6 inch discharge; 

100 to 20.000 ga8���S p��o�o��. u�l"a�redjo��i�i��#g: wanted and send for Catalogue of" PumPS." 
V AN J) UZEN &; 'rJ F'j\ <':illciullati, O. 

----�----- --

THE AMERI�AN �Ett TEtnH�NE ��. 
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 e�ch 
individual user of tel�ph ones not furnish
ed by it or its licenseesresponsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

OF TEB' 

J dttdifit �mtritllu 
.IWR lS86. 

The l\Jost Popular Stientifit Paper in the World. 

OnlY sa.OOn Vern, includinl!' l'o.tage. Weekly. 
:;� Nurubt'r!it a Year. 

Tlli" widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New InYentions, Novelties it] MechaniCS, Manufactures, 
Chemistry. J;;lectricity TeJegrap�y. P�otography. Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

A II (:Iasse. of II eader. find in the SCIENTIFIC 
AMERICAN a popular TeS'Ume of the best SCientific in
formation of the (lay; and it is the aim of the publishers 
to }aresent it in an attractive form, avoiding as much as 
,Jo3sible abstruse terms. To every intelligt'nt mind. 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 
Tern1s of SUb8C)' iptio n.-One copy of the SOIEN

TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid. to any subscriber in the United States 
Or Canada, on receipt. of three dollar. by the pub· 
lishers ; six months, $1.50; three month�. $1.00. 

Club •• -One extr" copy of the SCIENTIFIO AMERI· 
CAN will be supplied gratisjo"everyclubojftverubscribeTs 
at $3.00 each; additional copies at same proportionate 
rare. 

The safest way to remit is by Postal Order, Draft,oT 
Express Money Order. MOlll�y carefully placed inside 
of envelopes, securely sealed� and correctly addressed, 
seldom goes astray. but is at the sender's risk. Ad
dress aU letters and make all orders, drafts, etc., pay
able to 

�UNN .& CO., 
361 Broadway, New York. 

T�E 

Scientific American Supplement. 
This is a separate and distinct publication from 

Tmr. SCIENTIFIO AMI�RICAN. but is unHorm therewith 
in size, every number containing sixteen large pages. 
THH SCllr.KTIFIC AI\II{:RICAN SUPPLK1\H:NT is published 
weekly, Jtnd incl:ldes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prin(}ipal departments of Science and the 
Useful Arts, embracing Biology\ Geclogy, Minel'alogy, 
Natural History, Geo�raphy, Archreology. Astronomy, 
Chenlistry, ElectriCity, Light. Heat, Mechanical Engi
neerlng, Steam and Railway Engineering" Mining, 
Ship' Building, Marine Engineerjng, Photography, 
Technology, MttnJ'facturing IndustrIes, Sanitary En
gineering, Agriculture, Horticulture, Domestic Econo
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely lllustrated with 
engravings. 
. The ""ost·fmjJ{)Ttant EnOineeTing Works, Mechanisms. 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year. or one copy of the SCIENTIFIC AM
I!:HICAN and one copy of the SUPPLI�MENT, both mailed 
Cor one year for $7.00. Address and remit by postal' 
order. express money order, or check, 

lllUNN & Co� 361 Broatlway, N. Y., 
Publishers SCIENTIFTC AMERICAN. 

'ro JfcJI·eign �Ubscl·ihel·!iI.-Under the facilities of 
the PostalUnion,the SCIE:\,TU·rc AMf£RICAN is now sent 
by post direct from New York, with regularity, to sub
scribers in Great Britain. India . ..A ustraHa, and all other 
British colonies j to France, Austria, Belgium, Germany� 
Russia, and all other European States; Japan, Brazil. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted. 

, $4, gol:l, for SOIE)I.'TIFIC AM I':RICAN, one year; $9, gold. 
I for both SCIENTIFIC AMreRICAN •. D� SUPPLEMENT for 
One year. This includes pcstage, which we pay. Remit 
by postal or express money order. or draft to order of 

Ci 
BLAKE'S Il'lPROVED PIPE HANGER. lI1UNN & (;0.,381 Broadway. New York. 

0«11.'" IT IS THE CHEAPEST AND BEST HANGER IN THE MARKET. 
It saves many expensive Blacksmiths' Jobs. Can be attached to pipe when in PRINTING INKS $ position. Exp�u:]sion always provided for. Cheap because it is SImple. Pitch lines j • of mains eaSIly obtained. No troublesome screws to adJust. 

THE H Scientific AmerIcan" IS printed with CHAS 
:TENXJ:NS BROS.. SOLE .AGENTS, ENEU JOHNSON & CO.'8 INK. Tenth andLom' 

7'1 JOHN ST., NEW YOUK. 13 so. FOUR'l'H ST., PHILA. 7'9 KIl.BY ST., BOSTON. �ard Sts .. Phila., and 47 Rose St., opp. Duane St" N. V. 
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