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(About eight words to a line.> 
lM!g'NMJings may head advertisements at the same 'rate 

per line, by measurerrdlt, as the letter pres.. Adver
tisements must be received at publicatifm offic. as early 
as Thursday tn(ll'ning to tcppear in newt issue, 

The Flfty-fourt6'
F 
�ll:�ual Exhibition 

AMERICAN INSTITm'E OYTHKCITYo.NEWYORK 
Will open September 30,1885. Heuvy machinery will be 
received as early as September 1 4th, other goods September 2 1st. Intending exhibitors must make early ap
plication to secure proper Hpace and classification. For blanks and information, addrc�8 GENERAl. SUPERIN'l'ENDEN'l" 

AMERJCAN INSTITUTE, N. Y. CITY. 

If. ���:�S'· 
Roofing, Building Felt, 

Steam Packings, Beiler 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., Philadelphln 
ENGUNEER'S POCKET BOOK. BY 
Charles 11. Haswell, CiVil, Marine, Hnd Mecnanical En-
f�
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Masonry, Steam Vessels, Mills, Limes,Mortars, Cements, 
etc. 000 pa,ges, l eather, po cket-book form. Price $<I. 
This valuable work will be sent, on receipt:, of price by 
MUNN & CO" New York. 

STATIONARV STEAM ENGINES ESPECIALLY adapted to Electric Lighting Purposes. Treating of the 
development of Steam Engines; the principles of Con ... 
struction and Economy; with descriptions of Moderate 
Speed and High Speed "BJngines. By Robert H. Thurston 
A.M., C.E.., wit.h many handsomely executed illustrations. 12mo, clotH, $1.50. Address, MUNN & CO" 361 Broadway, 
New York. 

RI BB'S Celebrated Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
To warm upper and lower rooms. The hand!'1omest, most economical 

Coal Stoves In the World. 
B. C. BIBB &: SON. Foundry, Office and Salesroom, 

39 AND �1 LIGHT STHEET, 
HaltiDlore, Md. 

MARBLEIZED- SLATE MANTELS. � Send for Circulars. 

�DII:. A.. :EIA.��IS. 
Pl'o'VJdellee. It. L (I'nrli 8t.), Sixminutes'walk Westiromstation. 

Orilriual and Only Huilder of .he 
HARRIS· CORLISS ENeINE, 
With Harris Pat. bilprovements, from 10 to 1,000 H. P. 
Send for copy En gineer's and Steam User's 

Manual. By .J.W. Hili, M.E. PrlceSI.25. 

�ATIONALTOOLcd., 
MANUFACTURERS or 

MACHINISTS TOOLS. 
WILLIAMSPORT PA 

PLANERS A SPECIALTY, 

Wood Working Machinery, 
Universal Saw Benches, Buzz Planers, Turning Lathe for Pattern, Cabinet, and Wood Working 

Shops, Sin!!le and Double Rotary 
Bed Surfacers, Stret{!hing Machines, Blind Slat Planers, etc. HERBERT BAKER, Foundry 
and Machine Works, Toledo,Ohio. 

WITHERBY, RUGG & RICHA1l.DSON. Manuiacturers 
of Patent Wood Working �Iachlnery of every descrip
tion. Facilities unsurpassed Shop formerly occupied 
by H. Ba,1 & <'0 •• Worcester, Ma ... Send for Catalo!,ue. 

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

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

In this line of business they have had forty years' .x. 
perience, and now have 'Unequaled facilities for the prep
arRtion of Patent Drawings, SpeCifications, and the 
prosecution of Applieations 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 Reports 
On Infringem�nts of Patents. All business intrusted to 
them is done with speCial care and 9romptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con
taining full information about Patents and how to pro
cure them; directions concerning Labels, Copyrights, 
DeSigns, Patents, Appeals, Reissues, Infringements, .As
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send. free of chMoe, a Synopsis of Foreign Pa
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

DIUNN &: CO., Solicitors oC Patents, 
361 Broadway, New York. 

BRANCH OFFICE.-Coror" of F and 7th Streets. 
W I115htngtQn, D. C. 

PATENT RIVETED MONARCH RUBBER BELTING. 
Besrt 1.:0. "VV"or1d.. 

SpeCially adapted ror PAPER MILLS, SAWMILLS, and , 
THRESHING MACHINES. 

THE CUTTA PERCHA and RUBBER MFC. CO., 
New York, CJliCRIrO, San Franf'isco, Toronto. 

--------------- ------------------------

E
VAPORATING 
Fnn treatise on improved methods. yieldB, profi�-.prices and general statistics. � REE. 

AMERICAN MAN'F'G CO. 
P. O.BOXH. WAYNESBORO,PA, 

FRUIT 

MICRO-CHEMISTRY OF POISONS. 
By Prof. T. G. Wolmley. Including their Physiolo�cal, 
r:ihi)����t7�na��k

e
�7b�,��a;�(i�sb��:t��i\lg;nglxtg� Blood. A new edition, revised and enlarged, 8vo, cloth, 

with plates. 1885. Price $7.50. Sent, postage prepaid, on 
receipt of price by MUNN & Co., New York. 

�ADIATORS 
FOR STEAM OR HOT WATER HEATING �SENO FOR DESCRIPTIVE CATALOGUE 7 

;POI!llXTl:V:S 
IRON REVOLVERS, PERFECTLY BALANCED, 

HIlS Fewer Parts than any other IDOwel. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
S. S. TOWNSEND, Gen. Agt., "Cortland St •• 9 DeySt., 
COOKE & CO., Selllng Agts� 22 Cortland Street, 
JAB. BEGGS & 00., Belling Agts. 9 Del' Street, 

NE� YO:El.K. 
SEND FOR PRICED OATALOGUlS. 

[AUGUST 22, 1885. 
, 

PATENT �' JACKET KETTLES, 
Plain or Porcelain Lined. Tested to 100 lb. pressure. Send for Lists. JAMES C. HAND & CO. 

614 and 616 Market St., Philadelphia, Pa. 

THE AMERI�AN �E�� TE�ErH�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 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 Cheapest and Best Lubricator. 
�BUN"-oyr 1'Vl;e:::....r---JUFACTURED B'i ..... 

A A.GRIFFING IRONCO 650 COMMUNIPAWAV 
,JERSEY eITYN ..J. 

� The feed is very plain and pos·· 
itive. It has less parts than any 

Spectacles, BarO'lYl£ters. D"& I :.... ... glass tu't!e8, and guarantee the OPERA GLASSES Microsropes, Tel •• copes. % oiler yet produced. We avoid 
Ther'TlW'l'neters, Pfwtographic OUtjtts jor A'matewrs, I most relmble feed. The new 

w. H. WAl�ln!sI,EV &CO. successors to R. &J, I �.I!.II!1!I!!!!!_ glass is almost everlasting'. A Beck, Philadelphia. lUus. llrice I.ist free to any address' I child can replace the new shape 

Seibert Gylinder Oil Cup Go., ---------------------� Engine and Pump LubriZi���·. A speCialty is our Small 

Manufacturers of 0 iI 
Cups for ]�ocomotive. 

JI''IJ�''� �f::iiri�e,c;'11�_:l:.�;,O���1�� 
the i'ieibe,·t and Gates 

Pate1Hs, with Sight Feed. 

TAKE NOTICE. 
The H Sight Feed" is owned 

exclusively by this Company. See Judge I ... owell's decision in the 
United States Circuit Court, Ili s
trict of Massachustts, ]'eb. 23, '8'�. All parties, except those duly li
censed byuS, are hereby notified to 
deSisttheuse, manufacture, Or sale 
of infringing (Jups. us we shall vig
orously pursue all infringers. 
Tile Seibert (:y foder 011 (:np (Jo. 

Oliver Street, Boston, llInss. 

;-", i "I �i:TIGHT &SLAGK BARRELMACHINEDY' .:'.�ji�\s ,ifJ -VLlASPECIALTY�, II 
�, , '''."� JOHN GREENWOOD &:CO. , ROCHESTER N.Y. 

WORK SHOPS 
Without Steam Power by 
using(mtfits of Barnes' Pat. Foot -Power machinery can 
compete with eteam power. 
Saws, Lathes, Mortisers, 
Tenoners, Formers, Etc. 
SOLDONTR.AL Metal and 
woodworkers s,md for pri

ces. Jllst'd. cataloglle free. W. F. &JNO. BARNES CO. 
Address No. 1999 Ruby St. ROCkford, III 

AIR MOISTENER. 

Aluminum Bronze, Aluminum Silver, Aluminum Brass, 
AND 

SZLZCON" BR..ON"ZE" 
FURNIS:HED IN INGOTS, CASTINGS, RODS, OR WIRE. 

st�:.i ������!:' i���;;��s�
a

:n�eu:i'J��� g�:�t���ofoor�re��l�e p:��'1.re�: with extraordinary power to with. 

THE COWLES ELECTIUC SMELTING AND ALUlllNUll CO., CLEVELAND, O. 

THE BUILDERS OF ALL DESCRIPTION OF 

PUSEY &, JONES CO. 
Wilmington, Delawar e. 

\ 
MA�HINEnY U�ED �Y MANUrA�TURER� �r rArER. 

�lark's Steel Cased Runner Wheel, 
,FOR ROLLER SKATES. For use in dwellill!,s, public han .. ,tc. Will not chip or infure common 

floors. Noiseless. Ge ... P. Clark, 
(BoxL.) Wil1d�or 1,0clis, Ct. 

VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS, 
I'ROVIDENCE, It. I. 

STEAM EN GIN E.-THE CADET EN-
gineer; or Steam for the Student. By JORN H. LONG Chief Engineer, U. S. Navy, and R. H. BUEL, Assistant 

�i':.�
n

:r"JNl£.· �'c��vslll f:��':;y, �Ot.
cb�l�: $2.25. Ad-

Send for our speCial book cata logue, to be had on ap.. 
pUcation. 

Rider's New' and Improved 
COMPRESSION 

Hot Air Pnmpin[ En[inB 
N ewand Improved,Desilrns. 

INTERCHANCEABLE PLAN 
MANUFACTURED BY 

DELAMATER IRON WORKS, 
c. H. DELAMATER & Co., Proprietors, 

No. 16 COlt'rl.ANDT ST., NKW YORK. N. Y. 
And 40 Dearborn Street Chicago, Ill. 

:1 111',111111111111 111U11 1111 '111l�1II11l1l1 111'11111111 

liere is something which will not disappoint you.. It 
will cut iron as other saws cutwood. One blade, Wlth
out filing will saw off a rod of half-inch iron one hun
dred time's. The blade costs five cents. Files to do the 
same work would cost ten times as much. 

Men in every calling will have them as soon as they 
know about it. We guarantee full satisfaction in all 
cases. One nickel-plated steel frame and twelve saws 
sent by mai\ prepaid on receipt of $1.50. Hardware 
dealers will fUrnish them at the same price. 

Millers Falls & Co., 14 Ohambers St., New York. 

"VULCAN" 
Cushioned Hammer. 
Steel HelVe, Rubber Cushions, 

TRDESQUARE. EL!STI(:BLOW 
Full Line of Sizes. 

W. P. DUNCAN & CO" 
Bellefonte, Pn., U. S. A. 

SWIMMING.-DESCRIPTION OFTHE 
method of teaching swimming employed in ]'rancej 
with 6 ill llstrations. Contained in SCIENTIFIC AMER 1-
CAN SUPPLEMENT, No. 46�. Price 10 cents. To be 
ha d a t this 0 ffice a nd from all newsdealers. ------� 

ALLEA LE:� CASTINGS FROM �ECIAL fRNS }i . � B AND FINE GRAY IRON ALSO STEEL 

,----� FIN[ TINNINGJ� P/l�G) , , SDEVlIN3cCO FlN'SH'NG. ANNING AM;;-ofJ) ,'THQM�lEHIGH AVE II< AMERICAN 5T PHllA � 

JENKINS BROS.' VALVES .. 
Gate, Globe, Angle, Check, and Safety. 

MANUFACTURED OF BEST STEAM METAL. 
The Jenkins Disks used in these Valves are manmactured-nnder our 1880 Patent, and will stand' 200 lb. steaID-pressure. . ' 

To avoid Jmposition. see that valves are 8tamped "Jenkins Bros." 

JElSr:K.Zl.'\TS �B.OS., 
'11 John Street, New York. Send for Price LISt "A." '19 KUby 8treet, Boston. 

© 1885 SCIENTIFIC AMERICAN, INC 

::EColland. & ':I'ho:rnpson, 
21" ltiver �u·ect. 'l'l'oy, N. Y 

Leffel Water Wheels, 
With Impo,·tnnt Improvements. 

11,000 IN SUCCESSFUL OPERATION. 
FINE NEW PAlIl'llLE'l' FOB lBB6 

Sent free to those interesled. 

JAMES LEFFEL & CO., 
Sprillgfield, Ohio. 

110 Liberty St., N. Y._C_it_y_. ________ _ 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD, 
Pub1l8hed WeekJy, .8.20 " 'l.'cnr; *1.60 Six Meuth •• 

This unrivaled periodlCal, nuw in its fOI·ty-flrst J'ear, 
continues to maintain its higb reputation f01' excellence, 
and enjoys tbe largest circulation ever attained by any 
scientific publica t.ion. 

Every number contains sixteen large pages, beautlfully 
printed, elegantly tIIustrated I it presents in popular 
style a descriptive record of the mo st 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 Improvement.s, embracingMacbln .. 
ery, Mecbani9al Works, Engineering' in all branches. 
Chemistry, Metallurgy, Electricity, Light, Heat, Archi
tecture, Domestic Economy, Agriculture,Natural His .. 
tory, etc. It abounds with fresh and interestin g subjects 
for disCUSSion, thought, or experiment; furnishes hun
dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The SCIENTU'IC AMERICAN should bave a plooe in 
every Dwellin!,. Shop, Office, School, orTAbrary. Work
men, Foremen. Engineers. Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Pbys1cians, Clergymen, people in every wnlk 
and profession in life, will derive benefit from a regular 
reading' of TID"] SCIENTIFIC A1\1Jl;RICAN. 

Terms for the United States and Canada, $3.20 a year; 
$1.60 siX months. Specimen copies free. Remit by 
Postal Order or Check. 

IUUNN & (�()., Pll bli.hers, 
361 Broadwny, New YOl·k. 

T�E 

Scientific American Supplement. 
THE ScIENTIFIO A1\-IERJCAN SUPPLEl\H�NT is a sepa .. 

rate and distinct publication from 'rR" SCIENTIFIC AM
ERICAN. but is uniform therewitb in size, every number 
containing sixteen large pages. THE S(,I1i:�TJ FIC Al\I
ERICAN SUPPLKMgNT is publisbed weekly, and includes 
a very wide rang'e of contents •. It presents the most re .. 
cent papers by eminent writers in all the principal de
partments of Science and the Useful Arts, embracing 
Biology. Geology, Mineralogy, Natural History, Geo
!'raphy, Archreology. Astronomy, Chemistry, Electricity, 
Li!'hi. Heat, Mechanical Engineering, Steam and Rail
way Engineering, Mining, Ship Building, Marine En
gineering, Photogrnphy, TechhDology, Manufacturing 
Jndustries, Sanitary Engineering', Agriculture, Horti .. 
culture, DomestiC Economy, Biography, MediL'ine, etc. 
A vast amount of fresh and valuable information per
taining to these and allied subjects is given, the wbole 
profusely illustrated with engravings. 

The most important Engineerlna Wm'ks, Mechunisms, 
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
EltICAN and one copy of the SUPPLEMENT. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

lllUNN & Co •• 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEltlCAN. 

'J'o J�'ol'ei2']) :Sllbscr ibers.-Under the facilities of 
the Postal Union, the SCJE"TIFIC AM ERlCAN is now sent 
by post direct from New York, with regularity, to sub
scribers in GreatBritain.1ndJa, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia. and all other European States; Japan. Brazil, 
MexiCO, sndAII States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:i, lor SCIENTIFIC AMERICAN, one year; $9. gold, 
forboth SCIE'NTIFIC AMF.RICAN and SUPPLEMENT for 
one year. This includes pcstage, which we pay. Remit 
by postal order or <!Taft to order of 

MUNN & CO.,361 Broadway, New York. 

PRINTING INKS. 'rHE "Scientific American" Is prin1.ed with CHAS' ENEU JOHNSON & CO.'S INK. TenthandLom bard Ste. Phila., and 47 Rose St., 0pp. DU8IIe St., N. Y. 
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