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Mtgravmgs may head advertisements at the same rate
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as Tlmmday mommg to appear in next zssue

TO INVENTORS

AND MANUFACTURERS

The F'Ifty-i'ourtohF I'\rnnual Exhlibltion

HE
AMERIOCAN INSTITUTE or s CITY o7 NEW YORK
‘Will open September 30, 1885. Heavy machinery will be
received as early as September 14th, other goods_Sep-
tember21st. Intending exhibitors must make early ap-
lication to secure proper spaee and classification. For
lanks and information, addre:
GENERAL SUPERINTENDENT
AMERICAN INSTITUTE,

STATIONARY STEAM ENGINES FSPECIALLY
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 d Kngines. By Robert H. Thurston
AM, ., With many handsomely executed illustrations.
}émo é:loth ,$1.50. Address, MUNN & CO., 361 Broadway,

ew York.

_NP&'TIDNP(LTOOL ca,

MANUFACTURERS OF
"MACHINISTS TOOLS.
WALLIAMSPORT P4
PLANERS A SPLCIALTY,

WV K. A- I—I A RRIS,
Providence. R. L. (l'urk 8t.), Six walk Wnﬂ fre

- Original and Only Builder of the

HARRIS~-CORLISS ENCINE,

tati

‘With Harris Pat. Improvements, from 10 to 1,000 H. P, :
Send for copy Engineer's and Steam User’s |

__ Manual. By J.W. Hill, M. E. PrlceSl.z.’:.

Wood Workmg MELL‘]IIHEI‘Y

Universal Saw Benches, Buzz
Planers, Turning Lathe for Pat- ;
tern, Cabinet, a.nd ‘Wood Working
Shops, Smgle and Double Rotary |
Bed Surfacers, Stretching Ma-
chines, Blind Slat Planers, etc.
HERBERT BAKER, Foundry
and Machine Works, Toledo,Olno.

RAD!ATORS

roR STEAMORHOT WATER HEATING
SEND FOR DESCRIPTIVE CATA

BuUuND Y

UFACcCTURED =3
ALA, GRIFFING IRON C0.650 (‘OMMUNIPAWAV

SEY.. ClLTY N
Class at the World’s Exposition, at New

NUTIGE Orleans, La. .for the best Power Hammers.
Send for circular .4 1 1%, {) Fox 1415, Beaadry & Cunning-
ham, 70 Kilby St., Bl]‘it(!ll,)l!l' 1 4l ey s, \e“- York

IRON WORKING MAC HINERY
Beaudry & Cunningham, of Boston, Mass,
have been awarded the Medal of the kirst

l'()I\ TERS fur I'sers of Steam Pumpc

- ¥an Puozen's Patent Steam Pomp
Hat or {old,

{mun Pump ¢ Sandy or [mpoere

Wateror Liguids,

In
y Eficient.,

WeAr, T cepiira ng Lronhle. nrehazery
HSAUME N6 TIMKA. 4% W @UATHAECS GVery
Pump. Above cmouparison  with et
Pumps, Eleeiors, ste, muade of Lron,
Demogmed thiy Mueop of your desler and
" taknnocheapsubatltofe. e make Ten
I’ru'v% from & to &7, Capuocities from 00 to
Wtate for wh.tt purpsse waolod
i HFump
nr IF‘\ & T

Sizoa.
2,000 pulons pec bour,
and seud gbr CRbilogee o

AN ’I‘. bul( innuti, O

Cast Steel.—A paper read before the Steel and Iron
1nstitute by Henry Seebohm. A presentation of the
facts connected with the OAd-fashioned method of con-
verting bar iron into steel and then melting it in clay
pots to form i1ngots of cast steel. {limtaincd in SCIEN.
TIFIC AMERICAN SUPPLEMENT, No. 464. Price 10
cents To be had atthisoffice andfroma]] newsdeulers.

ELEC'I‘RUPLATING AND ELECTROTYPING,

refer to all the principal Stove Manufacturers, Nickel
and Silver Platers in the country. Over1,600 now in use.
Are also manufacturers of Pure Nickel Anodes,
Nickel Salts, Polishing Compositions of all kinds,
and every varlety of supplies for Nickel, Silver, and
Gold Piating; also, Bronze and Brass Solutions. Com-

plete outfits for plating. Estimates and catalogues fur-

nished upon application.

- HANSON VANWINKLE & Co.
s SOLE AGENTS NEWARK, N.J.
New York Oflice, 92 and 94 Liberty St.

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.

{n this line of business they have had forty years ex-
perience, und 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 Foreign Countries. Messrs Munn &
Co. also attend to thepreparation of Caveats, Copyrights .
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with specia] care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-

ta iningfullinformation about Patents and how to pro-

cure them; directions concerning Labels, Copyrights,
Designs, Pateuts, Appe&ls, Infrir t8, AS-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, ete.

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

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICE.—~Corner of F and 7th Streets,
Washington, D. C,

Adver-

.. crrv. 3

Hay no moving purts, consequently no !

RUBBER BELTING PACKING HOSE,

AND ALL OTHER KINDS OF

RUBBER GOODS,

FOR

MECHANICAL AND MANUFACTURING PURPOSES.

The Largest and Most Extensive Manufacturers in America.

THE GUTTA PERCHA AND RUBBER MFG. CO.,

New York, Chicago, San Francisco, Toronto.

‘““VULCAN"”

Cushioned Hammer.

c Steel Helve, Rubber Coshions,
% TRUESQUARE, ELASTIC BLOW
; Full Line of Slzes.

W. P. DUNCAN & CO.,
Bellefonte, Pa., U. S. A,

|

SWIMMING. —DESCRIPTION OF TIHE

method of teaching swimmbng employed in France;
with & Jlluat rat THIR. Cu}ntﬂine in BCr1ENTTFIO A\Il-ltl’-
AN BUPPLEM ) 462, Price W cents.

had at this offiee and .tmm a.ll n(‘W‘idl‘.ﬂ.ll‘T‘\.

| lt.a.nda.rd Thermometers

A rat Legible.
Slggs“of DI‘:l s 5 and 8
inches.

For sale by THE TRADE.
Manufactured and Warrant-

ed by the

f\ Standard Thermometer Co,,

1 Peabody, Mass.
General Agents,

FAIRBANKS®

SCALE HOUSES

In all the principal cities of
the U. 8. and Canada.

s TR Aw F u E I- baled s“‘“{l %gdnee%f burrxg’ilr;g

th h to procure patent. One-half interest given.
with cas P CHAS. W. JEFFERSON, Rugby, Tenn.

URSTED QILERS
Do NOT OCCVUR.

WHERE PROVIDENT PROPRIETORS KEEP
THEIR BOILERS PERFECTLY GLEAN
BY USING

EN

on the Prairie.

VAN DUZEN'S MECHANICAL BOILER CLEANER

MANUFACTUR BY

£.W.VAN DUZEN. C|NCINNATI 0.

3

|

Users of Check Valves Wlll please note the advantages theseValves possess
over all others. The most important claim is, that asthe Fenkins Disk
wears, the yoke that passes around the seat 1moves away from
the seat in proportion to the wear of the Disk
uniform wear ¢fthe¢ Disk until said Disk is comp

JENEKINS BROS.,
71 John Street, New York. Send torPrice Lnst“A.” 79 Kilby St., Bosmn.

thus causing a
ietely wornout,

WORK SHOPS

Without Steam Power by

ueing outfits of Barnes’ Pat.
Foot Power machinery can
compete with steam power.
Saws, Lathes, Mortisers,
Tenoners, Formers, Etc.
SoLo oN TRiaL Metaland
woodworkers send for pri-
con. a6, caba.loguu free. W. F. & JNO. BARNES CO.

Address No. 1989 Rulby 5t. Rockford, Il

“ELEVATORS

With best safety devices for Pussen er and Freight Ser-
opr’

vice._MORSE, WILLIAMS & o
"Morse Elevator Works, Phxladelphm, Pa.

LE { FINE TINNING jan—~—

~— pAT
MSDEVL'"&M FINISHING . PANNING
LEHIGH AVE. X AMERICAN ST. PHILA. &

AND FINE GRAY {RON ALSO STEEL
"I CASTINGS FROM SPECIAL

HAND BLOWERS,

‘Entirely new in pmuelple.
No Ratchets, Pawls, or
Friction Devices,

12 styies and sizes forall kinds
of work. Fully guaranteed.

MANUFACTURED BY
THE F00s MF'G CO,,
sSpringfield, Ohio. ’

kairbanks & Co.

AGRNTS,
311 Broavway, New York.

216 Main St,. Bnﬂ'a o, N.Y. 115 Chestnut St,, Phila., Pa.
17 Light St., Baltimore, Md. |48 v« Pm:sburg, Pa.
382 Broadway. Albany, N.Y. | 63 Camp = ,NewOrleans La.

Our Malleable Castings can be made of over 100,000
stand corrosive mﬂuen%es, and unrivaledbeauty of cor

o

s tensile stremn

ATllminUm Bronze, Aluminum Silver, Aluminum Brass,

AND
SIIL.ICOIN BRONZE,
FURNISHED IN INGOTS, CASTINGS, RODS, OR WIRE.

.{rh, with extraordinary power to with-
Send for pamply

THE COWLES ELECTRIC SMELTING AND ALUMINUM CO., CLEVELAND, 0.

H_w JOHN
AS BESTB S‘

' Roofing, Building Felt,
Steam Packings, Boiler Coverings,
Fire Proof Paints, Cements, Etc.
# Samples and Descnptlve Price Lists Free.
H. W, JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y.
175 Randolph Sty Chlcago, 170 N 4th St., Philadelphia

e % : §eihen Gylinder 0il Gup Co.,

Manufacturera of Ofl
upa . for Lecamaotive,
. [tlu.rinr.andhm:innmy
Eugine C¥linders, undar
the Seibery sand {iatew
Pnients, with Siglit Feed.

TAKE NOTICE.

AF The * Hight Feed” is owned
cxc]u.s‘]ve]y ¥ thiy Company. See
e Lowell’s decision in the
ed States Circuit Court, Dis-
tnct of Massachustts, Feb. 23 '82
All parties, except those duly li-
censed by us, are hereby notifled to
desistthe use, manufacture, orsale
of infringing Cups, a8 we shall vig-
orously pursue all infringers.

The Seibert Cy'toder Oil-Cup Co.

iver Street, Boston, Mass.

lo CARY & MOEN ﬁ)}
( “SCRIPTION

OF20BES e
gveRY &5TE£LSPR'NGS NEANORK Y

ENGINEER’S POCKET BOOK. BY

' Charles T. Haswell, Civil, Marine, and Mechanical. En-
gineer. friving Tab]es, Rules, and Formulas pertaining
to Mechapics, Multhematies, and Physies, Architerture,
Masow, Steam Viasels, Mille, Limes, Mortars, Cements,

Pages, leather, pockel-took form. Price $4.
Thls va]uable work will be sent on receipt of price by
MUNN & CO., New York.

STE EL WIRE ©

234 w. 29.5T.

THE

PUSEY & JONES CO.

Wilmingtoun, Delaware.

{

LERDIRD SR ErRC
ST HEwW ‘ru_r_?r_.._.

wF uEY

BUILDERS OF ALL DESCRIPTION OF

MACKINERY USEDBYMANUPAL'TUHEHSUPPAPER
OTTO GAS ENGINE oveg 10.000 i Use

WORKS WiTHOUT ERGINEER UR BOILER. STE.ﬂ.m LI].QLI')F‘ ASH, START;RT OHCE ANDIS
¢ Y
HnlOneErPe

RooTs [RON BLOWER

B
= DS ITIVE BLAS'I'

IRON_REVOLVERS, PERFECTLY BALANGED,

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

OONNERSVILLE, IND.

8. 8. TOWNSEND, Gen. Agt.,2? Cortland 8t.,9 Dey S&,
OOOKE & 00., Selllu Agts., 22 Cortland Street,
348. BEoos & 00., Bolling Agts. 9 Doy Street,

N EW YORK.
SEND FOR PRICED CATALOGUE

B ’
Celebrated Oﬂgma'

'fIRE PLACE dHEATERS
owarm uppera.n lower rooms.
The mest, most_e
Coal imves n the Worl d.

3 BIBB & ¢

Y, Office andSalesroo
D41 LIGHT STRE ’%T

Baltimore, Md.

34 MARBLEIZED SLATE MANTEIS.
1 @ Sendfar Circulars,

T AMERIGAN BELL TELEPRONE C0,

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 orits 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 1b.
pressure, Seud for Lists.
ES C. HAND & C!
614 and 616 > Market St., phuadelpina, Pa.

ElESGUPES Pkd_;ru{;k\d Out, f Amatmn

Mtrm@cai’rﬁ IMSLEf
& CO. successors tolt &J. Beck, Ph)ladelphm.
§F Illustrated Price L.ist free to any address.

1HT & SLACK BARREL Macy
L A SPECIALTY

> JOHN GREENWOOD &CO.
ROQCHESTER N

Leffel Water Wheels,

With Important Improvements.
11,000 IN SUCCESSFUL OPERATION.

FINE NEW PAMPELET FOR 1886
Sent free to those interested.

JAMES LEFFEL & C0., ¢
Springfield, Ohio.
110 Liberty St., N. Y. City.

The Scientific American.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

Publiehed Weekly, 38‘20 n Yeur; #1.60 Six Menths.

Thisunrivaled periodical, now in its Corty«first year,
continues to maintain its high reputation for excellence,
and.enjoys the largest circulation ever attained by any
acientiflc publication.

Every number contains sixteen large pages, beautifully
printed, elegantly illustrated; it presents in popular
style adescriptiverecord of the most novel, interesting,
and important advances in Science, Arts, and Manufac-
tures. It showsthe progressof the World in respect to
New Discoveries and Improvements, embracing Machin-
ery, Mechanical Works, Engineering in all branches,
Chemistry, Metallurgy, Electricity, Light. Heat, Archi-
tecture, Domestic Economy, Agriculture,Natural His-
tory, ete. It aboundswithfreshandinterestingsubjects
| for discussion, thought, or experiment; furnishes hun-
i dreds of useful suggestions for business. It promotes
I[ndustry, Progress, Thrift, and Intelligence in every
community where it circulates.

The SCIENTIFIC AMERICAN should have a place in
every Dwelling, Shop, Office, School, or Library. Work-
men, Foremen, Engineers, Superintendents, Directors,
Presidents, Officials, Merchants, Farmers, Teachers,
Lawyers, Physicians, Clergymen, people in every walk
and professiou in life, will derive benefit from a regular
: reading of THE SCIENTIFIC AMERICAN.

Termsfor the UnitedStates and Canada, $3.20a year;
$1.60 six months. Specimen copies free. Remit by
Postal Order or Check.

MUNN & CO., Publishers,
361 Broadway, New York.

T EX E
Scientific American Supplement.
THE SOIENTIFIOC AMERICAN SUPPLEMENT is & sepae
rate and distinct publication from ‘THx SCIiZNTIFIC AM-
ERICAN, but is uniform therewith in size, every number
containing sixteen large pages. THE SCIENTIFIC AM-
ERICAN SUPPLEMIENT I8 published weekly, and includes
avery wide range of contents. It presents the most re-
cent papersby eminent writers in all rthe principal de-
partmentsof Science and the Useful Arts, embracing
Biology, Geology, Mineralogy, Natural History, Geo-
graphy, Archeology. Astronomy, Chemistry, Electricity,
Light. Heat, Mechanical Engineering, Steam and Rail-
way Enginéering, Mining, 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.
I The most smportant Engineering Works, Mechanisms,
| and Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United Statesand
Canada, $6.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT. both mailed
for one year for $7.00. Address and remit by postal

" order or check,
MUNN & Co.: 361 Broadway, N. Y.,
| Pablishers SCIENTIFIC AMERICAN.
| 'ro Korveign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
| seribers in Great Britain. India, Australia, and all other
| British colonies; to France, Austria, Belglum, ermany,
| Russia, and all other European States; Japan. Brazil,
i Mexico, and-All States of Central and South America.
Terms, when sent toforeign countries, Canadaexcepted,
; $4, gold, for SCIENTIFIC AMFRICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. Thisincludespostage, which we pay. Remit

.1 by postal order or draft to order of

% HeERWE PUWER,

CHECACT

STHLEICHER SCHUMM & 00O
204 % waitoT 5T, PIHLADFLPHis

1
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PRINTING INKS,

HE '*Scientific Amerlean " 18 printed with CHAS-
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