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The Fifty-fourth Annual Exhibition OF THE 
AHERHlAN INSTITUTE onHB{JITY o. NEW YORK 
Will open September 30,.1885. Heavy machinery will be 
received as early as September Hth. other goods Sep­tember21st. Intendingexhibitors must malie early ap­pllcation to secure proper space and classification. For blanks and information, address 

GENERAXM��rc��Ii'J8�����T
N. Y. CTTY. 

ALLE �E:i CASTINGS FROM SPECIAL eRNS 
� '��AB AND FINE GRAY IRON AL 0 STEEL 

-
IN Y. � fiNE TINNING JAP- p1\1T<-, SDE.VL '" CO, FINISHING ANNIN G � 

• THQMALEHIGHAVE�AMERICAN5T PHILA � 

Accurate
j 

l.egible. f'J�':8?f Din s a and 8 

For sale by THE TRADE. 
Manufactured and Warrant­ed by the 
Standard Thermometer Go., 

Peabody, Muss. 
General Agents, 

FAIRBANKS' 

SCALE HOUSES 

BI B B�� Celebrated ()ngma' BALTIMORE 
FIRE-PLACE HEATERS, 
To warm upper and lower rooms. 

The 8����S;ln'������ B. Co BIBB d!: SON, 
39FAN'bl1irtIGH¥�TREETt 

HaItIDlore, Md. 
lIfARBLEIZED SLATE MANTELS. 

...... SendforCirculara. 

It ���g'::lfS� 
Roofing, BUilding Felt. 

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

. Samples and Descriptive Price Lists Free. 

H. W, JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 
175 Randolph St., Chicago ;170 N. 4th St, Philadelphia. 

"'IIVDII: • .A. JEl.A.�::I:s • 
• ·rovlclenee, n..I. (I)lark 8t.), Sixminutes'walk Westlromstation. 

Orilrinlll Ilnd Only Builder of the 
HAR.RIS - CORLISS ENCINE, 
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer'S and Steam User's 

Manual. By tI. W. Hili, M.E. PrlceSI.2S. 

WITH ERBY. RUHH & RICllA rtDSON. Manufacturers 
of Patent \lood Working Machinery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ba,1 & Co .• Worcester. Ma.". Send for Catalogue. 

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

cation uf the SCIENTIll'IC AM�JRICAN, continue to ex­
amine improvements, and to act as Solicitors uf Patents 
for Inventors. . 
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arRtion of Patent Drawings SQecitlcations ani tEe 
prosecution of Applications for Patents in the United 
States, Canada. and �'oreign Countries. Messrs Munn & 
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on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 
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We also send,jreeof charge, a Synopsis of Foreign Pa­
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

ltIUNN de CO., Solicitors of Patents, 
361 Broadw .. y. New York. 

BRANCH OFFIOI!I.-Corner ot F and 7th streets, 
WMhlngt(ln, D. C. 
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RUBBER BEL TINe, PACKINO, HOSE, 
AND ALL OTHER KINDS OF 

RUBBE.R. G-C>C>DS, 
FOR 

MECHAN I C AL AND MA NUFACTU RI N G  PURPOSES. 
The Largest and Most Extensive Mllnllfactnrers in America. 

THE GUTTA PERCHA AND RUBBER MFG. CO., 
New YOl'k, Chicllgo. San Frllncisco, Toronto. 

SUPPLIES FROM 
HYDRANT PRESSURE 
the cbeapest power known, 
Invaluable for b low i n g 
Church Organs, running 
Printing Presses, 8ewinq 
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Saws. �rlndstones. Colfee 
Mills, �ausage Machines, 
]'e e d  C u  t t e r s .  Elecu-w 
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at any pressure of water 
above 15 I b.; at 40 Ih. pres-i.I�y,� ..... w.�� ... ��:�:��;
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power. Prices from $15 to $800. Send for circularto THE BACKUS WATER MOTOR CO., Newark, N. J. 

T H E R M· 0 M ET E R S Photographic Out1!ts for 
Amateurs ,Opera Glasses, 

Microscopes, Telescopf!s, Spectacl.es, Barometers. W .. H .. 
WA 1 •. llS LEY & CO. successors to R. & J. Beck. 

Philadelphia. Illustrated Price List free to any address. 

.AND . , 

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

Our Malleable Castings can be made of over 100,000 pounds tensile strength, 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. 

AND �O:t.STXN"G-
llIllchinerYl also, Stlltionlll'Y Engines, Boilers, Ilnd Ventilllting Flln.. Estimates 
made and contracts taken for constructing all kinds of Mining Machinery. ---

::1: • .90._ F::I:N'CEJ[ do CC> •• SC�A.N'TC>N'.:E-�. 

"VULCAN" 
Cushioned Hammer. 
Steel Helve, Rnbber Cnshions, 

TRUESQ,UARE. ELASTIC BLOW 
Full Line of Sizes. 

W . ... DUNCAN & CO., 
Bellefont e I'll •• U. 1'1. A. 

Leffel Water Wheels, 
Wilh Impol'tnnt ImprovelRellts .. 

11,000 IN SUCCESSFUL OPERATION. 
fINE NEW PA14PllLET rOR 1886 

Sent fl'ee to tl108e h,tel·esled. 

JAMES LEFFEL k CO .• 
Spl'ingfield, Ohio. 

110 Ubel'ty St., N. Y. City. 
TIEMANN· ... AMBEIt J.UURICATnic. 011 .. For 

heavy or light machinery. Better and cheaper than 
Lard, Spermor Neatsfoot. J.H.TIEMANN. Brooklyn.N.Y 

�� CARY&. MOEN't& 
STEE WIRE of�DtsCRIPTION @.>D.. U 
234- J29, ST. EVERY &STE£LSPRINGS. NEWYORKCITY 

.. Interesting tQ Manufacturers." 
Manufacturers having good.facilities, and desiring to 

make a Roller Skate, operating upon an entirely new 
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s. M. BROWN, No. 2725, South State Street, Chicago, Ill. 

:I3�XC3rEJ['r. Cx.�A.� 
guaranteed in all cases, a t low 
cost, and in quantities from5 
�J�p\��'� f.�l�ft:

r if���� 
Hotels, Asylums, Hospitals, 
Factones, Mills, Boilers. 
Steam BoatH, Water Works 
i n  Towns, and Cities. 

Our li'U ters are 
����uc�fo�.�andl�)e�,"�� 

, 
-
;., I �/ �f'TIGHT &SLAGK BARRfLMACH INEOY . ���\., I eJ'LlASPECIALTY0u-v f\ 

�� "';�:; JOHN GREENWOOD &eo. f· ROCHESTER N.Y, 

E 
MODEL and 

L 
SBndforGircnlars, 

XPERIMENTA C.EJones&Bro. 
OR -A- CINCINNATI,O. W K SPECIALTY. (Mention this Paper.) 

Wood Working MachlDerv. 
U ni versal Saw Benches. Buzz 

Planers, Turning Lathe for Pat­
tern, Cabinet, and Wood Working 
��P"S�:.�f�:��

d
sfr��g� 'in�0�7-
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PAT]<;NT 

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

6H anlB1\
M

J';:'k�t �t.�i�d�Pphia, P". 

BEAUDRY'S 

UPRIGHT 
HAMMER. 
no shaky wooden 

S
�r���r�e ��J 
Most practi­

economical 
made. Will 

of 
for 

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

l'ItOVIIJENCE, R. I. 
����� ����--

I��m� QUICK AT FIGURES, Pric"c':;;;;-I!! �:!�--The Woodbury Company, Boston, Mas8.-

Tim AMERI�AN DELL TELEPH�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 each 
individual user of te lephones 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. 
rub1J8hcll \Vcekly, .3.20 8 YCII,r; tlIl.GO Six Meuth ... 

This unrivaled periodlCal, now in Jts farty-first year, 
continues to maiutain its high reputation for excellence, 

attained by any 
scientifiC publication. 

Every number contains sixteen large pages, beautifully 
printed. elegantly Illustrated; It presents in popular 
style a descriptive record of the most novel. interesting, 
and important a.dvances in SCience, Arts, and Manufac­
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machtn­
ery, Mechanical Works, Engineering in all branches� 
Chemlstry. Metallurgy. E;ootricity. Light. Heat. Archi­
t�ture, Domestic Economy. Agriculture, Natural His­
tory. etc. It abounds with fresh and Intereiting subject.s 
for discussion. thought, or experiment; furnishes hun­
dreds of useful suggestiuns for busineEl8. It promotes 
Industry, Progress. Thrift, and Intelligence In every 
community where it circulates. 

The SCIENTIFIC AMERICAN should bave a place in 
every Dwelling. Sbop. OffiCe, School. or Toibrary. Work­
men, Foremen, Engineers. Superintendents, Directors, 
Presidents. OffiCials, :Merchants, Farmers, Teachers, 
Lawyers. Physicians, Clergymen, people in every waTk 
and profession in life, will derive benefit from a rellUlar 
reading of THIr. SCIEr\TIFIC AMEltICAN. 

Terms for tbe United States and Canada. $8.20 a yea,r; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Cbeck. 

IUUNN & CO., Pnblhllel·s. 
361 BrolldwllY, New YOI'll. 

Scientific American Supplement. 
THE SCIENTIFIO AMERICAN SUPPLI�M L':NT is a sepa­

rate and distinct publication from 'rHll' SCIE"TIFIO AM.­
ERICA,N. but is unfform therewitb in Size, every number 
containing sixteen large pages. THE SCII1:NTIFIC Al\I­
ERIC.4N SUPPLKMIGNT is published weekly, and includes 
a very wide range of contents. It presents the most re­
cent papers by eminent writers in all the principal de­
partments of Science and the Useful Arts. embracin'l!' 
Biology. Geology. Mineralogy. Natural History. Geo­
graphy. Arcbreology. Astronomy. Chemistry. ElectriCity, 
Light. Heat. Mechanical Engineering. Steam and Rail­
way Engineering, i\'1ining, Ship Building, Marine En­
gineering, Photography, Techhnology, Manufacturing 
Industries, 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 whole 
profusely illustrated with engravings. 

The most important E11.{Jimering Works. Mechanisms. 
and Manufactures at home and abroad are represented 
and described In the SUPPLEMENT. 

Price for the S[JPPT,ICMENT for the United States and chines, Blind Slat Planers, etc, 
HERBERT ·BAKER. Foundry 
and Machine Works, Toledo,Ohio. [ Canada. $5.00 a year. or one copy of the SCIENTIFIC AM.-

EltICAN and one copy of the SUPPLEMENT. both mailea 
.... -----.!!-.P!!I. -ril�"''''1!!1 for one year for $7.00. Address and remit by postal ,1 I order or check, 

The fact that this sbafting bas 75 per cent. greater 
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We are also the sole manufacturers of the CIf'LICBRA'l'FJJ 
COLLIN 8' P.-\ T.COUP

. 
and furnish Pulleys, Hangers, 
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I iT Stocks of this Shafting In store and �or sale by 
FULLER. ]lANA &. FITZ, Boston. Mass. 

Geo. Place Machinery Agency. 121 Chamhers St . . N. Y. 

The Best in the World. 
We make tb,e Best Packing that can be made regardless 

Of cost. Users will sustain us by calling for the" JEN­
KINS STANDARD PACKING." 

Our U Trade Mark" is stamped on every sheet. None 
genuine unless so stamped. iT Send for Price List .. B." 

JENKINS BROS ., 

71 Jlthll S�net, N. ¥. 7U Kilby Street. Bo.tltn. 

© 1885 SCIENTIFIC AMERICAN, INC 

mUlliN & Co" 361 BroadwllY, N. Y •• 
Publishers SCIENTIFIC AMEI<ICAN. 

'1'0 J4'ol' eia'1l �lIbsCl'ibel"s.-Under the facilities of 
the Postal Union. the SCIENTIFIC AMERIOAN is now sent 
hy post direct from New York. with regularit:t'. to sub­
scribers in Great Britain, india. Australia. and all other 
British colonies j to France, Austria, Belgium, Germany I 
Russia, and all other European States; Japan. BralU, 
Mexico. and all States of Central and South AmerlllB. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:l, for SCiENTIFIO AMHRICAN. one year i �9t gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes PGstage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO.,361 Broadway. New York. 

PRINTING INKS. 'rHE U SCientific American" is printed with CRAS. ENEU JOHNSON & CO.'S DOK. TenthandLom bard sts. Phil .... .. nd 47 Rose St .• opp. DWIlle St., N. Y. 
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