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here i, something which will not disappoint YOll_ It 
will cut iron as other saws cutwood_ One blade, with
out filing, will saw off a rod of half -inch iron one hun
dred times. The blade costs five cents. Files to do the 
san1e 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 mail prepaid on receipt of $1-50_ Hardware 
dealers will furnish them at the same price. 

Millers Falls & CO_, 
'14 Chambers St., New York. 

R.ADIAT·O�S 
FOR STEAM OR HOT WATER HEATING 
�EaU\G�oAyUb 

"./JA.f"'-..l WFACTURED eY 
A.A.GRWFING IRON CO 650 COMMUNIPAW AY. 

J e; S E Y I TV N, J. , 

ECONOMICAL COOKING.-DESCRIP-
tion of a non-conducting hood designed to effect a sav
ing in the fuel generally used for co-oking food. With 1 
eng-raving. Contained in S(,Ir;�TIFl(, AMERtCAN Snp. 
PLI';MENT, No. , •• ;/16 Price 10 cents. rr�J be had at this 
Office and from all newsdealers. 

It W-,dOHNS' . ��BDE-S:rO'Sx 
� 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. 

�DlI: • .A.. �.A.��:rs. 
Pl'ovldenee. U. II (Purl .. St.), Sixminutea'walkWestfromstation. 

Orildnal and Only Uuilder of the 

HARRIS· CORLISS ENeINE, 
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 

Manual. By .I. W. HIli, M.E. Price $1.25. 
-- - -��---------------

STEAM CATAMARAN MAY BAR-
rett.-Plans and specificationn of the catamaran May 
Barre�l, a famUy cruising boat built for use on rivers 
and lake�. Construction of hulls deck: beams. rna-in 
deck, upper wurks, engine and bOiler, wheel. WiLh 10 
figures. Contained in BCmN'_rIFIC Al\n-:;HICA:-; SUPPLliJ
MEX'l'. No. 47'..!:. Price 10 cents. To be had at this 
office and from all newsdeal ers. 

"VULCAN" 
Cushioned Hammer. 

Steel Helve, Rubber Cushions, 
TRU.;SQUAllE, ELASTIC IlLOW 

Full Line of Sizes. 
W. 1'. DUNUAN & CO., 

Bellefonte l'n_. U. S. A. 

THE ANTHRACITE COAL FIELDS 
of Pennsylvania.-By Chas. A. Ashburner. History, 
��g?�:;;bBom�tg�ri��al nn�eo�t\�in 

S�tti�:E�!��� 
vania Anthracite, Mining, Statistics of _Production. 
'VUh 3 engravings. Contained in RCII�NTJFIC AMERI
CAN SUPPLEMEXT. No. 464. Price 10 cents. To be 
had at this office and from all newsdealers. 

WITIlERBY, RUllll & RICHARDSON, Manufacturers 
of .Patent \V ood Working Machinery of every descrip� 
tion. Facilities unsurpassed. Shop formerly occupied 
by R, Ball & Co., Worcester, Ma�s. Send for Catalogue. 

PATENTS. 
MESSHS. MUNN & co., in connection with the publi

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

In this line of business they have had forty years' ex
perience, and now have unequaled facilities for the prep
aration of Patent Drawings, SpeCifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and li"oreign Countries. Messrs Munn & 
Co. also a.ttend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. Assignments. and Reports 
on Infringements of Pl'ttents. An business intrusted. to 
them is done with special care and promptness, 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 charge, a Synopsis of Foreign Pa
tent Laws, snowing tt.e cost and method of securing 
patents in all the principal countries of the world. IU:1JNN &: CO.� Solicitors ot Patents, 

361 Broadway. New York. 
BRANCH OFll'ICE.-Oorner of F lind 7th Streets, 

:V ... hillgton. D. C. 

PATENT RIVETED MONARCH RUBBER BELTING. 
Best i:n. �or1d.. 

Specially adapted for PAPER MILLS, SAW MILLS, and 
THRESHING lUACHINES. 

THE C U TTA PERCHA and RUBBER MFC. CO., 
Ne w York, Chiengo, San Francisco, Toronto. 

CURE F��EDEAF 
Pec'hl's Pa.tent Imllroved Cushioned Ear Drums 
PERFECTLY RESTORE THE HEARING, 
and perform the work of the Natural Drum. Alw8ys 
in position but invisible to otbers and comfortable 
to wear.' All Conversation and 7ven whispers heard 
distinctly. We r�fer to .thos� usmg them. Send f?,t' 
illustrated book With testImomals, free • . Address. �. 
mscox, 863 Broadway, N. Y. Mention thIS paper. 

Wi.", ••• BI���� :HEI�����!d AN!�:T H�:G��er. ™ 

J
: Seibert �Y�'�1���!��1:���� IN THE MA.RKET. �'.\�":':I�l..�in��Js,���:� 

It saves many expensive Blacksmiths' Jobs. Can be attached to pipe when in posItion. Expansion alvynys Patents, with !Sight Feed. 
provided for. Cheap because it is simple. Pitch lines ofma1ns easily obtained. No troublesome screws to adjust. 

F '�J..1AKE NOTICE. J"ENE:J:NS BEOS., SOLE .A.G-ENTS, 
'-1 JOHN lI'I'REE'I', NEW YORK. 

BAROMETERS Thffm,,,.,,,,, •• Photo9,aphi, Ou'_ 
'fit8 for Amateurs, Opera Gl0t8611, 

Mwroscopes, 'l'elescopes. :Spectacles. W. H. W A JAll'l�_ l�E ¥ & UO. successors to It. &J.Heck, Philadelphia �Illustrated Price List free to any address. 

Clark's steel Case[ Rubber Wheel, 
FOR ROLLER SKATES. 

For u s e  in dwellings, public halls, 
�tc. Will not chi p or injure eommon 

floors. Noiseless. '�e". 1'. Ulul'h .• 
(!lox L.) Windsor LOCl<s Ut. 

'-9 KILBY !STREE'I', BOSTON. 

�<>:S:iTJ[VEl 
IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. &. F. M. ROOTS, Manufacturers. 

CONNERSVILLE, IND. 
fl. S. TOWNSEND. Gen. Agt .• " Cortland St., 9 Dey at..., 
COOKE & CO" Selling Agts., 22 Cortland Street, 
JAS_ BEGGS & CO .• Selling Agts. 9 Dey Street. 

N'E'VV Y<>:Et..�. 
SEND FOR PRICED CATALOGUE-

PATJ>NT 

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

614 and iN'f.r.E';;'kSit tJt,�'�il�d�g;hia, Pa. 

Aluminum Bronze, Aluminum Silver, Aluminum Brass, 
AND 

SJ:LJ:CC>N" BR.C>NZE., 
FURNISHED IN INGOTS, CASTINGS, RODS, OR WIRE. 

Our Malleable Castings can be made of over lOO,{X)() pounds tensile strength, with extraordinary power to with. 
stand corrosive influences, and unrivaled beauty of color. Send for pamphlet. 
'l'HE COWLES ELECTRIC SMELTING AND ALUMINUM CO., CLEVELAND, O. 

!!!�d fo�!2fK�Q!!!ReJj�!�con!Y�i�!�'�� 
Genet'al Design. 

Starts with ease. Receives an impulse at every revolution. RUns silently. Uses less gas 
to H. P. than any other engine. Send for particulars of Sizes and Prices to 
DHJKSON DIANUFACTURING �O., Scranton, Pa. 112 Liberty St., N. Y., U. S. !. 

The Flfty.fourtS
F 

�u:�ual Exhibition 

AMERICA N INSTITU'l'E O>'THE CITY OF NEW YORK 
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 proper space and classification. For 
blanl,. anddW�k�al��nst'j\lft�'l.NTENDENT 

AMERICAN INSTITUTE, N. Y. CITY. 

EVA.PORATING FRUIT 
FUll t entise on improv ed 
methods; yields. profit:'.�rice8 
and general statistics • .r-REE. 

AMERICAN MAN'F'G CO. 
P. O. BOX R. WAYNESBORO. PA. 

.� 

E 
MODEL and 

L 
SBndlorCirclllars. 

XPERI MENTA C.E.Jones&Bro. 
-A- CINCINNATI,a. WORK SPECIAL TV. (Mention this Paper .. 

WORK SHOPS. 
Without Steam Power by using 
outtlts of Barnes' Pat. ��oot 
Power machinery can compete 
with steam power. Saws, Lathes, 
Mortisers, Tenoners, Fonners, 
Etc. �old on Tl'ial. Metal 
and wood workers send for 
prices. Illustrated catalogue 
free. 

W_ 1''' d,- JNO. BARNES CO., 
Address No, 199\J Main Street, Rockford, Ill. 

SHAFTING, 

� "-= E 1\ at AND FINE GRAY IRON AL�O STEEL � E: CASTINGS FROM SPECIAL ERN>' ALL=-=:-=-COEVLIN L c""o 7 fiNE TINNING J� PA1�1 
J uIlMAS .. .� FIN'SHING. NNING T [IV LEH1G"A'IE If< AMERICAN ST. PHILA 

ICE MACHINES 
Of all sizes, from 

10 lb. per Hour to 
50 Tons per Day 

Binary AbsofDtioll System. 
ECONOltlICAL, 

SlllU'I,E, RELIAHI,E. 
:Send for Circulars. Delamater Iron Works 

16 Cortlandt St., 

NEW YORK, U. S. A. 

The fact that this shafting has 75 per cent. greater 
strength, a finer finish. and is truer to gauge, than any 
other in use renders it llndoubtedly the most economical 
We are also the sole manufacturers of the C1CLI1;BRATEn 
COLLI NS' P,4.T.COUPLJ�G, and furnish Pulleys, Hangers, 
�t�iig!t��� �ost aIJP6NE�� �tiLtUGirL1�M�ti�i���� on 

Trb�r
t���i;�:��J�:n��s��.�' 6�fJ:��,

rrli �a. 
� 3tocks of this shafting in store and for sale by 

Geo. Plac:g�fh�%�r�i��nty.{�;r�h�ii."i��' M�."�, Y_ 

PULLEYS!! 
HANGERS. 

Pa:t. S1;ee1 Shafti:n.g. 
PATENT FRICTION CLUTCH, Friction Clutch. 

The i � Sight Feed" is owned 
J�aIU:ivlbYw�r.��i����6:nln ��� 
Unifed States Circuit Court, Dis
trict of Massachustts, ]j'eb. 23, J8'<. 
tel�s��r��e�is,

e:r�eE!r�g��og��� li
� 

"desist the use, manufacture, or sale 
of infringing Gups. as we shall Vig ... 
orously pursue an infringers. 
'l'he Seibert CylInder Oil CliP Co. 

r Street, HOlSton, Mass. 

THt AMtRI�AN �tLL TtLtPH�Nt ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 1 74,465, 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 Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN TH.E WORLD. 

FulJ1If!II11ecl 'Vee]dy, .8.20 n �'enr; �1.60 SIx Menth ... 
This unrivaled periodIcal, now in its fCll·ty-first yen.", 

continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains �ixteen large pages, beautifully 
prill,ted, elegantly illustrated i it presents in popular 
style a descriptive record of the most novel. i.p.teresting, 
and important advances in Scienee, A ris, and l\1anufac
tures. It shows the progress of the World in respect to 
New Di�coveries and Improvements, embracing Machin
ery, Mechanical Works, Engineering in all branches, 
Chemistry, MetaI]urgy, Electricity, Light, Heat, Archi
tecture, Domestic Economy, Agriculture, Natural His
tory, etc. It abounds withfreshand interesting subjects 
for diSCUSSion, thought. or experimenl, .urnishes hun
dreds of useful suggestions for bU8ine�s. It promotes 
[nduBtry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The SCIENTnnc AMERICAN should bave a place in 
every Dwelling, Sbop, Officei Scliool, or IJibrary. Work
men, Foremen. Engineers. Superintendents, Directors, 
Presidents, Officials, 'M erchants, Farmers� 'reachers, 
Lawyers. PhysiCians, Clergymen, people in every walk 
and profession in life, will derive -benefit from a regular 
reading of THill SCIEKTIFIO A;\H�HICAN. 

Terms for the United States and Canada, $3.20 a ye9,r; 
$1.60 six months. Specimen copies free. Remit by 
Postal Ord�r or Check. 

lUUNN & CO., PublhlIel's, 
361 lh'on.hvny, New Yorl •• 

Scientific American Supplement. 
THE SCIENTIFIC Al\IERICAN SUPPLEl\,fF;NT is a sepa

rate and distinct publication from 'J1HII; SCIENTIFIC AM
ERICAN, but i� uniform therewith in size, every number 
containing sixteen large pages. THE Sc:ncJ\TIFIC AM
ERICAN SUf'PLI':MENT is published weekly, and inclutles 
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, embraCing 
Biology, Geology, Mineralogy, Natural History, Geo
graphy, A rchreology, Astronomy, Chemistry, ElectriCity, 
Light, Heat, Mechanical Engineering. Steam and Rail
way Engineering, :\lining, Shiv Building, Marine En
gineering, Photogr:lphy, Techhnology, Manufacturing 
IndustrJes, 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 impurtant Enaineering Works, Mech£.llisms. 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLEMENT. 

Price for the SUPPI"]�MENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM .. 
EUICAN and one copy of the SUPPLEMJiJNT. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

lUUNN & Co .. 361 Broadwny, N. Y., 
Publishers SCIENTIFIC AMElt1CAN. 

'J'o .FOl'eig1l �ubscribel·s.-Under the facilities of 
the Postal Union. the SCiENTIF'IC AMlCRICAN is now sent 
by post direct from New York, with regularity, to sub
scribers in Great Britain, India. Australia, and all other 
British colonies j to France, Austria, Belglum, Germany, 
Kussia, and all other European States i Japan. Brazil. 
Mexico, and all States of Central and South Ameriea. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:) • .for SCIENTIFIC AMI<:RICAX. one yeaI:; $9, gold, 
forboth SCIENTIFIC AMII;RICAN ani SUPPLEMENT for 
one year. This includes pcsttlge, ';vhich we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 BroadwaY',NewYork. 

Internal Clamp Couplings. PRINTING INKS. 
Send for Illustrated Circular and disconnt sheet. 'rHE "Scieutific American" Is printed with CHAS. 

Ij'rll,ltlou Clutoh. A ii, F uROWN 43 PARK PLACE NEW vORK ENEUJOHNSON&CO.'SINK. TentbandLom 
."' • J.I ,  . ,(11, . :I . .... • bard Ste. Phila" Ilud 47 Rose St., opp. DUJI.:le st� N. Y. 
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