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AND FIME CRAT IRON ALS0 STEEL
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_THOMR
MODERN BRONZE ALLOYS.—A PA-

per by P. ¥, Nirsey, C.E.,, presenting some valuable
data coucernlug such onzés as are bein, usefully em-
pluyed for engineering purposes. The bronze of the

ancients. Composition of bronzes. Phosphor bronze
and its Splluauons. Silicium bropze. Manganese
bronze. eita metal. Phosphor-copper. Pbosphor-

manganese bronze. Phosphor-lead bronze. Phosphor-
tin.  Aluminum bronze. Silveroid. Cobalt bronze.
Contained in SCIEN TIFIO AMERICAN SUPPLEMENT, No.

5. Price 10 cents. To be had at this ofice and from
all newsdealers.

WESTON DYNAMO-ELECTRIC MACHINE

The undersigned, sole agents for the above machine

" ELECTROPLATING AND ELECTROTTPING,

refer to all the principal Stove Manufacturers, Nickel
and Silver Platers in the country. Over1,600ndw i use,
Are also manufacturers of Pure Nickel Auvodes,
Niclel Salts, Polishing Composittons of all kinds,

and every variety of supplies for Nickel, Silver, and |’

Gold Plating ; aiso, Bronze and Brass Solutions. Com-
plete outfits for plating. Estimates and catalogues fur-
nis_h_ upon applicati on.

iHANSON VANWINKLE &

NEWARRK.

SOLE AGENTS
New York Ufice, Y2 nnd 94 Liberty %t

N

THE MANKUFACTURE OF CRUCIBLE
Cast Steel.—A paper read before the Steel and Iron
1astitute by Henry Seebohm. A presentation of the
facts conna@dted with the o.d-fashioned method of con-

verting bar iron into steel and then melting it in clay
pots to form ingots of cast steel. Contained in SCIEN-
TIFIO AMERICAN SUPPLEMENT, No. 464. Price 10 .

cents.
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. successors to R. & J. Beck,
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WM. A. BARRIS,
Providence, RR. L, (I’ark Bt.) Six wllkWﬁﬂL tati
Uriginal and Only Builder of the
HARRIS-CORLISS ENCINE,
‘With Harrig’ Pat. ImprOVement.s. from 10 to 1,000 H. P.
Send for copy Englneer's and Steam’ User's
Manuaj, Bn" J. W. Hill, M.E. Price $1.26.

l)lmPA [

PATENTS. |

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, ag to act as Solicitors uf Patents
for Inventors.

In tbis line of business they have had forty years' ¢x-
perience, und now have unegualed facilities for the prep-
aration of Patent Drawings, Specificatiors, 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, Assignmepnts, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pampblet 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, R Infri ts, As-
signments, Rejected Cases, Iints on the Sale of Pa-
tents, etc.

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

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-

cific Building, near 7th Street, Washington, D. C.

PATENT RIVETED MONARCH RUBBER BELTING.
Best in the World.
Specially adapted for PAPER MILLS, SAW MILLS, and
THRESHING MACHINES,

THE GUTTA PERCHA and RUBBER MFGC. CO,,

New Yorks, Chicago, San Francisco, Toronto.

JENKINS BROS.” VALVES.
Gate, Gloke, Angle, Check, and Safety.
MANUFACTURED OF BEST STEAM METAL.

The Jenkins Disks used in these Valves are manufactured under our 1880 Patent, and will stand
%0 Ib. steam-pressure.

To avoid imposition. see that valves are stamped ‘“Jenkins Bros.”

JEINEKINS BROS.,
%1 John Street, New York. Send for Price List “A.” 79 Kilby Street, Boston.
prevents rust on highly

ELM n "T'I.E ul I. polivhed ruetals wwithaut

dirraring the tuster. Uacd for veara by the [irgest
manufacturers. 9end for cireulars and prico list,
HUI‘KI\S 6{. ROE‘bLLL bO(‘uJISLreel New York.

%\; /AN DUZENS

MECHANIGAL
7BOILER ¢ EANER B

WATER PURIFIER
MANUFACTURED BY

I C BE- H OUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
ilustration of cold house for preserving frait from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34 to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No.116.
]&‘rlce 10 cents. To be had at this office and of all news~
ealers.

VELOCITY OF ICE BOATS. A COLLEC.

tion of interesting letters to the editor of the SCIENTIFIC
AMERICAN on the question of the sgged ofice boats, de.
monstrating how and why it is t these craft sail
faster than the wind whmh propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No.214. Price 10 cents. To
be had at this office and fromall newsdealers. ~

MODEL and g StndforCircnars.

XPEmMENTA C.E.Jones&Bro,

contract by CINCINNATL, 0.
Keyntone Drills woRK SPEGIALTY. (Mention this Paper.)

er Co. (Ltd.), . R
. Box- 32, Fallston,
. SPRING MOTORS.—-DESCRIPTIONS

Pa,U.8. A
of various spring motors for vehicles. Cole’s car pro-
peller. Pugh's sg 5 motor for street cars.
mores spring mo or cars. Pfautz’s spring motor,
Other motors. Il]ustrated with 4 engravings. {.ontaived
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 473,
Price 10 cents. To be had at this office and from all
newsdealers.

The KEYSTONE

Steam Driller

2 Ig used for mafnng
Artesian,

Gasand 'f‘est Wells
10t01.000 feet deep.

Drills 40 feet solid
rock in hours.

Machines for sale,
and work taken on

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. with directions for construction. Four
engravings. Contained in SCIEI\TI éo AMERICAN SUP-
PLEMENT, 39. Price 10 cents. e had at this office
and of all newsdealers.

Alummum Bronze, Alummum Sllver Aluminum Brass
. SIT.ICON BRONZE -

hu'nlshed in Ingots and Castings. Rods and Wire Made to Order. We have no Sheet Metal.
Our Malleable Castings can be made of over 100,000 pounds tensile stren%th with extraordlnary power to with-

stand corrosive infiuences, and unrivaled beauty of color. Send for pamph!

THE COWLES ELECTRIC SMELTING AND ALUMINUM C0., CLEVELAND, 0.

1882, 1885.

ED JACKET

STEAWM BOILER

FLUE

Manur,

STEWART HEATER C:8
BUFFALO NY. U5 A

The Latest Improvement

TRACTION ENGINES

The onl Engines where the power is practically and
-nuu.uai'u ly applicd to the four truck wheels. HExceedy
all siher Traction Enginesin pulling and slecring through
mud holes, sani, or any soft 07 uhevesground, oF b Ay
road. Is the result ancumulaled from & third uf A
g:& tary of studyand practical experience in the manu-

ure

THE BEST STEAM PUMP.

Vau Duazen’s Patent Steam Punp.
Incomparable in cheapness and etfi.
. Needs no care or skﬂl cannot
out of order; has no lB()v ing parts.
\ Nuperior Fire

taneous and powerful, ever ‘ready.
Available, wherever steam pressure can
be had. for pumping any kind of liquid

ot, cold, sandy.lmpure ete.). Wemake : i s

B fonshroe:peiced trom s b0 #s. " Gavact | POTTAIE, Agricultural, & Stationary Steim Engines.
ties from 000 gallons 8er hour, h

State forwh'at.purpose wanteo and send for Catalogue ‘Q.V{,‘( ?egﬁfnéﬁ‘edg’l?s',}cyﬂ'ﬁ%‘} XI!.ISIY ﬂ%BngﬁéCﬁgf
of * Pumps.”  Van Duzen & Tift, Cincinuati, 0. | \iNyrr oF CONSTRUCTION, and with continued i
provements, have attained the HIGHEST STANDARD in :
. A N T An active Man or Woman excellencef of workmanship, simplicity of design, and
oots. Hala %5 - n\(ta :ﬁ?fz{) gol‘cl;rlxt){e ﬁgegellcglll: ca naacilt |€iogotge;ur STANDARD ENGINES we now offer
%Ma\lm Qutft ({)memu 4 It’l::cfgggll};)%gdlﬂggéﬂﬁghmhDllmsdthe %}‘;acuon Powe§

applie e four tr
SEXSSAED STVETWARE G0, Bosten, Mase | Practically and, efficlontiy applied to the four truck.

mig apparatus.
Joscriptive catalogue will be sent on application.

WOOD, TABER & MORSE,
Eaton, Madison Co., N. Y.
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PATINT

OLD ROLLED
SHAFTING.

T o introduce them

®
* will Give Away

, Self-Operating Washing Machines. If yoa wi
l'ne tact that this uha.:,(r.{mg has 3 pET cEnt, gTenter
strength, o finer tinfsh, B truer o gauge, tl%{an any ggges.e |‘,‘§ ’ﬁ:{?ﬁ;{lgi Cn(.), &?ﬁzg;fess: °f§f°‘?t'

otherin use renders il nndoubtedl§ the most economical
W are alen the solg manufacturers of the CeL HIRATED
CuLLixs' PaT.GoTPLiNG, and furnish Pulleyy, Flangers,
ete., of Lhe most, a%pmveu btf £4, I‘rivi’ 118t mailed on
u.ppflvﬂt.um Ty GHLINS, Limited,
Try street. 2d aond 3d Avrmm- 5, ]’1rtabur§ Pa.
Coroner Lake and Canal 8ts,, Chienga, 111
FF 3tocks of this anarmmgn atore and for sale by
KIILLELR, AN FIT%, Bouton, Mess.
Geo. Placs }lm.,hln(‘ry Agency, 121 Lhnmhi’m Ht., N, Y.

ICE REFRIGERATING

Tl HT&SLALYBARRELMACW

o A SPECIALTY Lo NERY

JOHN GREENWOODD &GO-
ROCHESTER N.Y.

and Ventllatmg Machines.
Jarmans Patent. YORK
MFG. CO., Yol'k, Pa. :

ECONOMIC MOTOR CO.'S '

GAS ENGINES.

Best 1n prineiple, workmanshlp, and materials.
An unequal sma Motor adapted to all uses,
simple, Safe, conomlcal, Durable.

Four gizes: 1 H. P., 34 H. P., 1 man power, and a Sewing Machine Motor.

Send for Circulars.
ECONOMIC MOTOR CO.,
9 CORTLANDT STREET, NEW YORK.
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ently, the forward axle is under full coqtrol of the steey- "
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22 c “SPECIAL LINST.”
’I‘HE DE:S[IGNING OF ORDINARY

PULLEY S 40
ROUGH ot Noys .6
HIGHWAY BRIDG

' ORDER FROM OUR
‘w FINISHED
BUFFALO, \I
1llustrated byNumerous Ergravings and? Folgmg Plates.

Showing Bridges Actuallyjlensiructed, and Giving Their
Dimensions; also vontaitung 42 Tables, Price, 0. B,
J.A. L. WADDELL. C.E, B.A 5c.,, MAE. Theverycom-

plete index will prove of gr‘Ea'L convenience to both
students and i u-um. the work as a book of ref-
erence. Address, M. i & CO., 361 Broadway, New York.

MAGIC LANTERNS

Anl BT pwy 1llzstreting
every sulﬁect, for IUBLIO EXHI ITION &

PETA profushic e far @ mun wil L
Larterna for Hume At . 130 pnga “Cataloguy 7
McALLISTER, ¥fi. Upticien, 49 Massau St., N. Y.

PERFUMES.—A PAPER BY JACOB
Jesson, describing various articles used in per umery,
and the mode of nrefarmg essences therefrom, stating
.theamount and cost of material required, and glvmﬁ
‘orer thirty formuias for handkerchief extracts, wit
the cost of each, Lontamed in SCIENTIFIC AMERICAN
srrrLeuaest, No. 472, Price 10 cents. To be bad at
this offloe nd. from all newsdealers.

AL AMERIGAN 30LL TELEDEONE 00,

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
formsof Electrie Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and renders each
individual user of telephon es not furnish-
ed by it orits licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

The Scientific American.

THE MOST POPULAR. SCIENTlFIC PAPER
IN THE WORLD

Publlshed Weekly, #3.20 a Yenr; 21.60 Bix Menths.

This unrivaled periodical, now in its forty-fl1'st year,
continues to maintain 1ts bigb reputation for excellence,
and enjoystbe largest circulation ever attained by any
scientificpublication.

Everynumbercontainssixteenlarge pages, beautifully
‘ printed, elegantly illustrated; it presents in popular
atyre adescriptive record of the most novel. interesting,
and important advances in Science, Arts, and Manufac.
tures. ItshowsThe progress of tne Wurla 1n respect to
New Discoveries and Improvements, embracing Machin-
ery, Mecbanical Works, Engineering in all branches,
Chemistry, Metallurgy, Electricity, Light, Heat, Archi-
tecture, Domestic Economy, Agriculture, Natural His-
tory, etc. Itaboundswith freshand interesting subjects
for discussion, thought, or experiment; furnishes hun-
dreds of useful suggestions for business. It promotes
[ndustry. Progress, Thrift, and Intelligence in every
' community where it circulates.

'! The SCIENTI¥IC AMERICAN should bave a place in
| every Dwelling, Shop, Office, School, or Tibrary. Work-
men, Foremen, Engineers, Superintendents, Directors,”
i Presidents, Officials, Merchants, Farmers, Teachers,
Lawyers, Physicians, Clergymen, people in every wulk

‘| and profession in life, will derive benefit from a regular

reading of THE SCIENTIFIC AMERICAN.

Terms for tbe United States and Canada, $3.20a yesr;
$1.60 six months. Specilmen copies free. Remit by
Postal Order or Check.

MUNN & Cd, Publishers,
361 Broadway, New York,
‘T EX B
. . ps .

Scientific American Supplement.

THE SCIENTIFIC AMERICAN SUPPLEMENT is a sep&~
rate and distinet publication from 'THit SCIENTIFIC AM-
ERICAN, but is uniform therewith in size, every number
| containing sixteen large pages. THE SCIENTIFIC AM-
ERICAN SUPPLEMENT is published weekly, and includes
a very widerange 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-
rraphy, Archseology. Astronomy, Chemistry, Electricity,
Light. Heat, Mechanical Engineering, Steam and Rail-
way Engineering, Mining, Ship Building, Marine En-
gineering, Photography, Tethhnology, Manufacturing
Industries, Sanitary Engipeering, Agriculture, Hogti-
¢uiture, Domestic Economy, Biography, Medicine, etc.
A vast amount 0£4#85h and valuable information per-
taining to thede §nd allied subjects is given, the whole
profusely ifiustrated with engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

i Price for the SUPPLEMENT for the United States and
: Canada, $5.00 a year, or one copy of the SCIENTIFICAM~
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,
Publishers SCIENTIFIC AMERICAN.

To Woreign Subscribers.~Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN isnowsent
by postdirect from New York, with regularity, to sub-
scribers in Great Britain. In®a, Australia, and all other
British colonies; to France, Austria; Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
i Mexico, and all States of Central and South America.
Terms, when sent to foreign conntries, Canada excepted,
1 84, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
i for both SCIENTIFIC AMERICAN and SUPPLEMENT for
: one year. Thisincludes pcstage, which we pay. Remit
: by postal order or draft to order of
MUNN & CO., 361 Broad¥ay, New York.

PRINTING INKS,

‘“ Scientific American® is printed with CHAS-
ENEU JOHNSON & CO.’S INK. Tenth and Lom
bard Sts. Phila.. and 47 Rose St., opp. Duane 8t.,N. Y,
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