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AMERIVAN INSTITUTEo.THEVITYopNEWYORK 
Will open September 30,1885. Heavy machinery will be 
received as early as September 14th, other goods Sep
tember 21st. Intending exhibitors must make early ap
plication to secure 

ft
roper space and classification. For 

blanks andd�W�'l¥;nst�:fk"\'NTENDENT . AMERICAN INSTITUTE, N. Y. CITY. 
STATIONARY STEAM ENGINES ESPECIALI,Y 
adapted to Electric Lighting Purposes. Treating of the 
development of Steam· En�ines; the principles of Con
struction Rnd Economy; wIth descriptions of Moderate 
��if.� 8.E�, �:fC :��;�:�3�g�el:lx!g�i:l Niu;rr������. 
l:tmo, cloth, $1.50. A<ldress, MUNN & CO., 361 BrOadway, 
New York. 

�D/L .A.. �.A.JR.JR.IS. 
Pl'ovldent.·e. ]�.I, (l·urk@t.),Sixminutes'walkWesthomstation. 

Orhdnal and Only Builder of the 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. Hili, M.E. PrlceSI.25. 
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Universal Saw Benches, Buzz 
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chines, Blind Slat Planers, etc. 
HERBERT BAKER, Foundry 
and Machine Works, Toledo,Ohio. 

�ADIAT,ORS 
FOR STEAM OR HOT WATER HEATING �SEND FOR DESCRIPTIVE CATALGGLIE7 
� B D'N""OY r� rv"lp...r--..J\....JFACTURED BY 

A A.GRI·FFING IRONC0650 COMMUNIPAWAV 
..J E R S E Y, C I TV N ..J .  

S·PECIAL I 
IRON WORKING MACHINERY. 
Beaudry & Cunningham, of Boston, Mass. , have been awarded the Medal of the .(j .... irst 

Class at the World's Exposition, at New NOTI CE. Orleans, La.,forthe best Power Hammers. 
�:� �8k11��U��� ��s�J;i,<jfa�:'?118n�
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THE MANUFACTURE OF CRUCIBLE 
Cast Steel.-A paper read before the Steel and Iron 
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verting bar iron into steel and then melting it in clay 
pots to form 1ngots of cast stee\. Contained in SCIEN_ 
TIFIC Al\1EIUCAN SUPPLEMENT, No. 464. Price 10 
cents.. To be had at this office andfromaJl newsdealers. 

WESTON DYNA�O'ElECTRIC MACHINE 
The undersigned, sole agents for the above maohine 

tor 
ELECTROPLATING AND ELECTROTYPING, 

refer to all the principal Stove Manufacturers, Nickel 
and S1!ver Platers in the country. Over 1,500 now i1' use. 
Are also manufacturers of l'u)'" Nickel Anodes, 
Nlcl<el Salts, Poli�lIiDlr Compo�itions of all kinds, 
and every �ar1ety of supplies for Nickel, Silver, and 
Gold Plating; also, Bronze and Brass Solutions. Com
plete outfit. for plating. Estimates and catalogues fur
nished upon application. 

HANSON VANWINKLE &Co. 
• SOLE AGENTS NEWARK, N J 

]Sew York Office, 9� and 941,iberty �,. 

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

cation of the SCIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 

in thid line of business they have had forty years' 1lZ
perience, and now have ul!equaled facilities for the prep
arfltion of Patent Drawings, 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 Repol1;s 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

...4.. pamphlet sent free of charge, on application, con
tuiningfull information about Patents and how to pro
cure themj directions con'c�rning Labels, Copyrights, 
Designs, �p�ten:ts; 4Ppeals"Reissues, Infringements, As
signments, Rejected Cases, IIints On the Sale of Pa
tentB, etc. 

We also send, jreeof charge, a Synopsis of Foreign Pp._ 
tent Laws, showing tbe cost and method of securing 
patents in all the principal countries of the world. 

ltIlJNN &: CO., Solicitors of' Patents, 

361 Broadway, New York. I 
BRANCH OF}'ICE.-Corner of F aDd 7th streets. I 

J'titufifit �mtri'lttt. [AUGUST 8, 1885. 

RUBBER BEL 1J!!?ulRr!S�CKINC, HOSE, THEAMERl�AN�Et tTEtErH�HE��. 
R.UBBER. Q.·OO·DS, 

FOR 

MECHANICAL AND MANUFACTURING PURPOSES. 
The Larlrest and Most Extensive Manufacturers in America. 

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

BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE. 
Users of Check Valves will please note the advantages theseValves possess 

over all others. The most ilnportant CJatlD is, that as the Jenkins Disk 
_ears, the yoke that passes around the seat Inoves a_ay frOID 
the seat In proportion to the _ear oC the Diski thus causing a 
unlCorlD _ear ol"the Disk untUsald Disk is COIDP etely _orn out. 

JEN"�ZN"S :BR.OS •• 

71 John Street, New York. SendforPriceList"A." 79 Kilby St., Boston. 

"VULCAN" 
Cushioned Hammer. 
Steel Helve, Rubber CUShions, 

TRUESQUARE.ELlSTI�BL01V 
Full Line of Sizes. 

W. P. DUNCAN & CO., 
Bellefonte, Pa., U. !>!. A. 
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. inche ... 
For sale by THE TRADE. 
Manufactured and Warrant
ed by the 
Standard Thermometer Co., 

Peabo<ily, M ...... 
Gono,al Agento, 

WORK SHOPS 
Without Steam Power by 
usingoutfits of Barnes' Pat. Foot -Power machinery can 
compete with steam power. 
Saws, Lathes, Mortisers, 
Tenoners, Formers, Etc. 
SOLD ON TRIAL Metaland 
woodworkers send for pr1-

W. F.&JNO. BARNES CO. Rockford, III 

ELEVATORS 
With best safety devices for Passenger and ]<'reight Ser
vice.-MORSE. WILLIAMS &. CO.,Propr's. 

Morse Elevator Works, Philadelphia, Pa • 

co":. �� 1\ CL AND FINE GRAY IRON ALSO STEEL �ALLEJ"U--' E:; CASTINGS FROM �ECIAL t:RNS 
--� f1NETINNINGJAP= Pfl1' 

I $ DEVLlN!( co, FINISHING ANNING 
J TtloMjI; LEHlGH AVE '" AMERICAN ST PHILA � 

SCALIEHOUSES The Scientific Portable Forge. 
In all the principal cities of 

the U. S. and Canada. 

S·TRAW FUEL on the Prairle. Mode of buming 
baled straw. Wanted partner 

with cash to procure patent. One-half ,interest gIven. 
CHAS. W. JEF);'ERSON, Rugby, Tenn. 

HAND BLOWERS, 
Entirely new in principle. 

No Ratchet"" Pawls, or 
Friction Devices. 

12 stYles and. sizes for all kinds 
of work. ]'ully guaranteed. 

MANUFACTURED BY 
THE FOO� M'F'G CO" 

SlIrinlrlield. Ohio. . 

."airbanks & CO. 
4.to.G-E1VTS, 

dl i Broad,way. New York. 
216 Main 8t Buffalo, N. Y. 1115 Chestnut St., Phila., Pa. 
17 Light St.7Baltimore, Md. 48 Wooctl8t., Pittsburg, Pa. 
a82 Broadway. Albany, N.Y. Ii<! Camp b't.,N ewOrleans La. 

Aluminum Bronze, Aluminum Silver, Aluminum Brass, 
AND 

SILICON BR.ON"ZE, 
FURNISHED IN INGOTS, CASTINGS, RODS, OR WIRE. 

Our Malleable Castings can be made of over 100,000 pounds tensile streI;lgth, with extraordinary power to with
stand corrosive infiuences, and unrivaled beauty of color. Send for pamphlet; 

THE COWLES ELECTRIC SMELTING AND ALUMINUM CO., CLEVELAND, O. 

Jl.w.�JOQS' *SABoES�O"'· 
Roofing, Building Feit, 

Steam Packings, Boiler Coverinp, 
Fire Proof Paints, Cements. Etc. 

') Samples and Descriptive Price Lists Free. 
H. W, JOHNS M'F'G CO., 81' MAIDEN LANE, N. Y. 

1 75 Randolph St., Chicago I 170 N. 4th St, PhUadelph! • .  

E The "Sight Feed " is owned 
exclusivelYbilthiS Compan:y. See 
b'i'lf:d Ig��s

l
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trict of Massachustts, Feb. 23, 'It� 
All parties, except those duly li
censed by us, are hereby not1fied to 
desist the use, manufacture, or sale 
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The Seibert �y:IDder OIJ.�up �o. 
Oliver Street, Boston, Mass. 

@,�CARY&MOEN� 
0TE E Of�(SCRIPTION @Jzy -
234-�L2��. EVERY & STE£L SPRINGS. NE�YORKCITY 

ENGINEER'S POCKET BOOK. BY 
Charles IT. ITaswell, Civil, Marine, and Mechanical En
gineer. ,Giving Tables, Rules, and Formulas pertaining 
to Mechanics, Mathemattc� and Physics. Architecture. 
!i��O&XJt g!1tes� 1:��g:;,

M
Jd�k��� 

M
2��S, (�:i.fc�n�:: 

This valuable work will be sent on receipt of price by 
MUNN & CO., New York_ 

:ex..A.S'1'. 

IRON REVOLVERS, PERFECTLY BALANCED, 
Ha.s Fewer Pa.rts th8.11 any other Blower. 

P. H. a. F. M. ROOTS, Manufacturers, 
OONNERSVILLE, IND. S. S. TOWNSEND, Gen. Agt .• 22 Cortla.nd St� 9 Dey sa.. 

�2�K:�O& �g��n3eit':;�A�!:°9t�:: ::::i: 
.. 1V:m� YO:R.K.. 

SEND FOR PRICED CATALOGOB. 
BIBB'S Celebrat.ed Original 

BALTIMORE 
FIRE-PLACE HEATERS, 

Towarmupperandlower rooms. 
The �����':I.:'lg�,\{i�Wd� 

B. C. BIBB & SON. 8lAN1)1PtYGH¥�TRE�T, 
BaJtilnore. Md. 

MARBLEIZED SLATE MANTELS. ear Send far Ciroulars. 

THE BUILDERS OF ALL DESCRIPTION OF 

PUSEY & JONES CO. MA�HIIERY U�ED BY MAJur A�TUnEn� � r rA rER. Wllmiulrton, Delaware. 

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 render� 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. 

PATENT 

JACKET KETTLES, . 
Plain or Porcelain Lined Tested to 100 lb. 
pressure. Send for Lists. 

614 and ��E,.�k� l§t.;��il�d�Pphla, Pa. 

TELESCOPES BP"'ac/"i·B.",,me' ... , The ....... _. 

Qpera UlasBllB, Microsc:h:'�fl'W·.' H':"'&' .II":"M1.i:n 
&; co. successors to I'L & J. Beck, Philadelphia. 

ITIllustrated Price J,ist free to any address. 

Leffel Water Wheels, 
Witll Important ImpI'ovements. 

11,000 IN SUCCESSFUL OPERATION, 
FINE NEW PAltIl'I!LE'l' rOll 1995 

Sent free to· those i ntel' esl ed. 

JAMES LEFFEL & CO., 
Sprina-lield, Ollio. 

110 Liberty St., N. Y. City. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC 

IN THE WORLD. 
PAPER 

PubU@hed Week1y, f;3.20" l.�e"p; '1.00 Six 1\18 .. 1.11 •• 

This Unrivaled periodlcal, now in its rnl·ty-lir�t J'en:r, 
continues to maintain Its high reputation for excelJence, 
and.enjoys the largest circulation ever attained by aoy 
8cientific publicat.ion. 

Every.number contaius .ixteen large pages, beautifully 
printed, elegantly lllustrated; ·It presents in popular 
style adescriptiverec1>rd of the most novel. interesting, 
and important advances in Science, A rts, and Manufac
tUres. It shows the progress of the World in respect to 
New Discoveries and Improvements, embractng Machin
ery. Mecbanical Works, Engineering in all branches. 
Chemis1ry, Metallurgy, Electricity, Light, Heat, Archi
tecture, Domestic Economy, Agriculture,Natural His
tory, etc. It aboundswithfreshand interesting subjec\.s 
for discussion, thought. or experimen.t; fUrnishes hun
dreds of useful su�gestions for bU6in�s. It promotes 
Industry, Progress, Thrift, and IntellijiCence in every 
community where it circulates. The SCIENTIFIC Al\1ERICAN sbould have a place in every Dwelltng. Sbop, Office, School, or T,ibrary. Work
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, OffiCials, Merchants, Farmers, Teachers, 
Lawyers. Pbyslcians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of THFJ SCIENTIFIC AMERICAN. 

Termsfor tbe UnltedStates and Canada,$S.20a year; 
$1.IiO six montbs. Specimen copies free. Remit by 
Postal Order or Check. 

lllUNN & ()O., Publlsbel·s, 
361 Broadway, New York. 

T�:m 

Scientific American Supplement. THE SOIENTIFIO AMERICAN SUPPL1""'NT Is a sepa
rate and distinct publicatfon from '.fHlj; SCI Il:XTIFIO AM.
ERICAN. but is uniform therewitb in size, every number 
containing sixteen large pages. THE SCllf,NTIFIC Al\I-. 
ERIOAN SUPPLIJ:MIf,NT fs publisbed weekly, and includes 
a very wide range of contents. It presents tbe moot re
cent papers by eminent writers in all the principal de... 
partmentsof Science and the Useful Arts, embracing 
Biology. Geology, Mineralogy, Natural History, Geo
graphy, A rchreology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Rail
way Engineering, ?lHning, Ship Building, Marine En
gineering, PhotogrHphy, Tecbhnology, Manufacturing 
Industr1es, Sanitary Engineering, Agriculture, Horti
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per
taining to these and allied subjects is given, the wbole 
profusely lllustrated with engravings. 

The most imjJ6rtant Engineering Works, Mecllllnisms, 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLEMENT. 

Price for the SUPPU'MENT for the United Sta tee and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AM_ 
EHICAN and one copy of tbe SUPP£lWENT. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

lUUNN & Co., 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEmCAN. 

'1'0 Jforeitlrll SlIbscrJbers.-Under the facilities of 
the Postal Union, the SCIENTIFIC AlI1ERlOAN is now sent 
by post direct from New York, with regular1ty, to sub
scribers in Great Britain india, Australia. and all other 
British colonies; to France, Austria, Belglum, Germany, 
Russia, and all other European States; Japan. Brazil, 
Mexico, aD(�'{\ll States of Central and South Am�rloa. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold., for SPIENTIFIC AM ERIC.A.l\'", one year j $9, gold. 
for both SCIENTIFIC AlIlERICAN and SUPPLEMENT for 
one year. This includes postage, >vhich we pay. Remit 
by postal order Or draft to order of 

./ MUNN & CO.,361 Broadway, New yOrk. 

I,�t!t�l!!� ��!,J!r. 
Washlnaton, D. C. ��!!:�SI�� � ENEU JOHNSON & CO.'S INK. TenthandLom I)ard ste. Phila., and 47 Ro_e St., 0pp. Du&ne St .. N. Y. 
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