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- Roofing, Building Felt,

Steam Packings, Boiler Coverings,
Fire Proof Paints, Cements, Ete.”
Samples and Descriptive Price Lists Free, '

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

RAILWAY AND STEAM FITTERS SUPPLIES
Rue’s Little Giant Injector.
S8CREW JACKS, STURTEVANT BLOWERS, &c.
JOHN 8. URQUHART, 46 Cortlandt S, N. Y.

VA PORATING FRUIT

treatise on xmpnwrd
methods. yields, Ilmhfﬁ T
and general statistics, F' FE-

AMERICAN MANF’G CO.

P. 0. BOX R. WAYNESBORO; PA.

WESTON DYNAMO-ELECTRIC MACHINERR

The undersigned, sole agents for the above machine

" ELECTROPLATING AND ELECTROTYPING,

refer to all the principal Stove Manufacturers, Nickel
and Silver Platers in the country. Over1,500 now in use.
Are also manufacturers of Pure Nickel Anodes,
Niclcel Salts, Polishing Compositions of all kinds,

and every variety of supplies for Nickel, Silver, and :

Gold Plating; also, Bronze and Brass Solutions. Com-

plete outfits for plating. HEstimates and catalogues fur-

nished upon application.

HANSON VANWINKLE &
SOLE AGENTS
New Yolk Oﬂice. 92 and 94 leerty St.

PHOTOGRAPHER
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REE MANUFACTURING SITES AT PITTSBURG,

WITH NATURAL GAS.,—A gentleman wishes to
improvealarge property. Sites unexcelled; Nat-
ural Gas; Navigable River; Railroads; cheap coal;
advantages. Address
WHITNEY & STEPHENSON, Brokers,
612 Liberty Street, Pittsburg; or A.LEGGATE, 31 Fed-
' eral trecr. Allegheny City, Pa.

IVIARTIN 3RICK MACHINE

.-‘
Uit o Wergveo BrierMacumexy
W TR Bote STEAM AND HORSE FowiR,
{ENPY MERFIN. INVENTOR PROPRIETOR
AND ;dANUfML:FEkLANCASTER PAJN.

~ WANTED.

I.ive wild turkeys and deer for stocking a park.
Address, with price, M. N, H.,
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Scientific Americwn,
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P.0O. Box 773, New York. :

ICE HOUSE AND COLD ROOM. —BY R
G. Hatfield.
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59, Irice 10cents. To behad at this office
and of all newsdealers.

DRAWING
INSTRUMENTS.

i 1llustrated catalogue
sent on applicationto
WM. T, COMSTOCK,
6 Astor Place,
New York.

AND FINE GRAY

EABLE

JRON ALSO STEEL

*} CASTINGS FROM SPECIAL PNS
N Nt TINNING ,AP “paTTE
! MﬁSUEVLIN &Co NISHING , ANN\N '«N“
HO rmcnwe&wsmcm ST, PHILA. & _

WM. A. EAARRIS,
D’rovidence, It. I (I’urk 8¢.) 8i walk W
Originnl and Only Builder of the
HARRIS-CORLISS ENCINE,
With Harris’ Pat. Improvements, from 10 to 1,000 H. P
8end for copy Engineer’s and Steam Uuar'
Manual. 8y J.W.HIil, M,E. Price 81.25,

MENTION THIS PAPER.

PATENTS.

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

cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors uf Patents
for Inventors.
i In thisline of business they have had forty one years’
ezperience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All 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- i
cure them; directions concerning Labels, Copyrights, ;
ts, As- i §

Designs, Patents, Appeals, R Infri
signments, Rejected Cases, Hints on the Sale of Pa-
tents, ete.

We also send, free of 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 ot Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and €24 F Street, Pa-

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

with directions for construction. Four :
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LITHCGEN PRIMEZFL,\NOOD STAINS
< SILEX FLINTAaw FELDSPAR.

PAMPRILET GIVING DIRECTIONSG FOR FIN!SH'NG NARD WOGD FREF T ANY ADDRESS.

'PATENT RIVETED MONARCH RUBBER BELTING.

Best in thhe World.
Specially adapted for PAPER MILLS, SAW MILLS, and
THRESHING MACHINES.

THE GUTTA PERCHA and RUBBER MFC. CO,,

New York, Chicngo, San Francisce, Toronto.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.
pressure, Send for Lists.

J HAND & C
614 and 616 Market St., Phlladelpﬁia.‘l’a.

And STERE TN
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1L ANCASA L TELEPRONE 0,

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 Electric Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by itoritslicenseesresponsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

I c B o s c o P E ometers, Thermameters, Pho-

hic Ot fits for Amatewrs, Glasses, &c.

. WALMSLEY & CO. successors to B.&J.

Beck, Phxludelphla_ 1lius. Price List free to any address.

Telesropes, Spectucles, Bare

Transmission of Power.,

Suspension Bridxes,
Tramways,

ether apphcamons of

and

S 0F
TEEL WIRE DUERY DS SPRINGS
THE BEST STEAM PUMP. |

Van Duzen’s ’atent Stéeam ’ump.
Incomparable in cheapness :nd effi.
ciency. Needs no care or skill; cannot
get out of order; has no movlng parts.
A supeum Firve Pump.

Instantaneous and powerful, ever ready.
Available, wherever steam pressure can
be had. for pumping any kind of qumd

glot cold,sandy, lmr\nre etc),
$7 to $15. Camcl-

LEATHER BELTING
west. ge Fuost mlmblv Bvit
BTer im rinfneed.  Made by
O A SCHIEREN & CU.
47 Ferry St, New York; 410
lphu s Federal Btreet, Bant')N

WA "TEB o worrespond with responsihie Iron

» Manuiacturess or Trng Operytors wiln
ﬂtmrc o buy a latge deposil of liah pemde 30 per
Peent) Moagnetio lron Ore on the Pacidd Cuiast. Cluse w

Pual, Couke, and goud karbor,  Ore contaings oo Selphoar i é?}%ﬁ’ﬁﬁm% romgallous r hour.
or Plicsphoris, Remple gan tie seen at tiis office, St!lte for what p\npose wanted and send for Catalogue

Aduress W_ 11, MERRIAM & CO

e
H0x 247, ‘Tacomn, W. T. of * Pumps.”

an Duzen & Tift, Cincinnati, O.

VAN DUZENS

MECHANICAL

Barpes' Foot- Power Maﬁlluerg.

Complete autfita for Astue] Workshop
Business, 1ead what o custammer savs:

HConsidaring 1y capaeity and rhe ae-
curgtehegs of your oo 4 fadne, T odn
oot gee Dow 1L ean b prodoced at syl
low eugt. The velucipeds fool-power
issimply elegant. T gan farn steadily
Loir w \\-}ynle day and st night feel ax
littlevired na if 1 had heen walking
proind 7 Deseriptive Catalogne  and
Prioe Liat Free, WoF. £ Jouy BArRNES
Cor, Actotress 208 Mugn S, Hocktord, 1HL )

JENKINS BRO0OS.” VALVES.
Gate, Globe, Angle, Check, and Safety.

WATER PURIFIER
MANUFACTURED BY

Te w VAN DUZEN

Trenton Iron Co.
WIOHRKS and (0FF l‘IC].f., THENTON, N. J.

New York Office—CoOPER, HEWITT & Co., 17 Burling
Slip. Phxlndelphw Office—21 North Fourth Street. Chi-
cago Office—146 Lake Street.

The Scientific American.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

Published Weekly, #8.30 u Year; #1.60 Blx Mentha.

This unrivaled periodical, now in its forty=-second
year, continues to maintain its high reputation for ex-
cellence,and enjoysthelargest circulation everattained
by any scientifie publication.

Every number contains sixteen large pages, beautitully
printed, elegantly illustrated; it presents in popular

-+ mtFeri GemeHTIIVT TEUATT B F Liia ndost hovel. inleTesting,

and important advances in Science, Arts,and Manufac-
tures. Itshowsthe progress of the World in respect to
New Discoveries and Improvements, embracing Machin-
ery, Mechanical Works, Engineering in all branches,
Chemistry, Metallurgy, Eiectricity, Light, Heat, Archi-
tecture, Domestic Economy, Agriculture, Natural His-

MANUFACTURED OF BEST STEAM METAL.

The Jenkins Disks used in these Valves are manufactured under our 1568 Patent, and will stand
any degree of steam pressure, hot and cold oils, or acid.

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

JEINEKINS BROS.,

79 Kilby St.,130ston.

91 John St., New York. 13 So. Fourth St., Phila.
¥ Parfos

g nﬂdrews Folding Bed ==

i3 Tha only Perfect Bod!!
20 Biyles: IO up, The ouly Bil-

!jusln Je suwpenuon spriog.

A, H. Andrews & Co ..

155 Wubash Ave. Chieago, 10 Kond 8t. New Yok,

NICKEL PLATING

&POLISHING MATERIALS.

ZUCKER & LEVETT

1882. 1885.

The e Latest Improvemem

TRACTION ENGINES

The on FEngines where the power is practlcally and
successfully applied to the four truck wheels. Exceeds
all other Traction Enginesin pulling and steeringthrough
mud holes, sand, or any soft or uneven ground, or on any
road. Is the result accumulated from a third of &
: century of study and practical experience in the manu-
: facture of

- PoriaDle, Agricultural, & Stationary Stezm Engines.

With determined policy to build only the BEST MACHIN-
ERY from the BEST MATERIALS, and in the BEST
MANNER OF CONSTRUCTION, and with continued im-
provements, have attained the HIGHEST STANDARD in
exceéllence of workmanshlp. simplicity of design, and
capacity of power.

n addition to our STANDARD ENGINES we now offer
the first HOAD ENﬂ(_glINE hich has the Traction Power
practicaily and clent applied to the four truck
wheels, and while so applied to each wheel independ-
ently the forward axleis under full control of the steer-
nﬁgppm‘at\ls

seriptive catalogue will be sent on application.

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

CHEM!CAL Ce NEW YORKY

VOLNEY W. MASON & Co.,
PRIGTIUH POLLEYS CLOTCHES and ELEVATURS,

l‘ROVIDENCE. R. I.

Leffel Water Wheels,

With Important Imprevements.
11,000 INSUCCESSFULOPERATION.
FINE NEW PAMPHLET FOR 1885
Sent free to those interested.

JAMES LEFFEL & C0., @8
Springfield, Ohio.
110 Libercy St., N. Y. City.

PURE NATURA] LUBRICATIle()IL. Cold
tast, 40 below ZEero. é per barrel of 50 gallons.
FRANKLIN OIL WORKS Franklm, Pa.

SUPPLIES BRIGET DLEAI—I TV ATEFL
] LB "

HYDHANT vuutm.rteeu N aH cates, it ow

the vhieapest power noewn,
Inva uale for Houmes,
Chrurgh Qruand, TUNRiNG [ Ilenein, AsvFems, Plospltais,
Frinting Presses, Newthy | Factories, = Milts, Hoilors,

THOM
PRESKURE

Muchiner in - Flolsehnlds, | Steams Boats, Water Works
Turping Lathas, Seroll | 71 Powns, and Cities.
Baws, Grindstoups. Coflee | “@ur Filters are simple in
;_‘llllf!‘ suusage Machines. | gonstruction amd operation,
eocd Cutiers, Eectric | wil) stand any pressure, thé B
Lights, Hlavators, ete. It | gitering material is imper-
netdy Hitie roon, 0l firing ishable, and can be cleanred
up, fuel. ashis, raguies, #0- | in from five to twemty min-
newr. sxplosion, o dolay utes, effectually remeving all
no-extrn lnanmace. ne conl impurities from the Filt
blls. T noigab »ed. Plansand specifications
pompaet. steady ; wi ready for a 15800.008 gallon
ut wny pressure 0f water | plant. Send for Circular, stat-
ebove 15 Ih.: at 40 Ih. gres- | ine paper you Baw advertise-
apre has4-horee pOWDT, &1 ent in, t®
pacity up to hkhors
dend for clrey 'Iﬂ‘ '(0

T |
WAT ER MOTORE
Pricos from #1% to $30)
THE BALKUS WATER MDTO4 CO., Newarh, N |

THE NEWARK FIILTERING COMPANY,
141 COMMERCE 8T.. NEWARK, N, J.

OWer.
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tory, ete. It abounds with fresh and interesting subjects
for discussion, thought, or experiment ; furnishes hun-
dreds of usetul suggestivns for business. It promotes
{ndustry, Progress, Thrift, and Intelligence in every

: community where it circulates.

The SCIENTIFIC AMERICAN should bave a place In
every Dwelling, Shop, Office, School, or I.ibrary. Work-
men, Foremen, Engineers, Superintendents, Directors, .
Presidents, Officials, Merchants, Farmers, Teachers,
Lawyers, Physicians, Clergymen, people in every wulk
and profession in life, will derive benefit from a regular
reading of THr SCIENTIFIC AMERICAN.

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

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

T EX B

Scientific American Supplement.

THE SCIENTIFIC AMERICAN SUPPLEMENT is a sepa-
rate and distinet publication from 'I'HE 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 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, Archeeology. Astronomy, Chemistry, Electricity,
Light. Heat, Mechanical Engineering, Steam and Rail-
way Engineering, Mining, Ship Building, Marine En-
gineering, Photography, Techhnology, Manufacturing
Industries, Sanitary Engineering, Agricuiture, Horti-
culturé, Domestic E¢onomy, Biography, Medicine, ete.
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 tmportant Engineering Works, Mechanisms,
and Manufacturesat 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-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Address and remit by postal
order, express money order, or check,

MUNN & Co.. 361 Broadway, N. Y.,
Publishers SCIENTIFIC AMERICAN.

To ¥oreign Subscribers.—Under the facilities of
the Postal Union.the SCIENTIFIC AMERICAN is nowsent
by postdirect from New York, yith regularity,to sub-
seribers in Great Britain. India, Australia, and ail other
British colonies; to France, Austria, Belglum, Germany,
Russia, and all other European States; Japan, Brazi),

! Mexico, and all States of Central and South America.
: Terms, when sent to foreign countries, Canada excepted,

$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
oneyear. This ineiudes pcstage, which we pay. Remit

: by postal or express money order, or draft to order of

MUNN & CO., 361 Broudway, New York.

PRINTING INKS.

HE ¢ chenﬁﬁc American ritned with CHAS-
F JOHNSON & CO.’8 INK. Tenth and Lom
bard sts. th,. #nd 47 Roge St., opp. Duaae 8t,, N. Y,
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