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_Sbbverhsem enfs.

lnlille Pnzey ench insernml = = =75 cents a line.
Back Pacge, each insertion - -~ - $1.00 a line.

({About eight words to a line.!

bmgravings may head advertisements at the same rate
ver line, by measuremint, as the letter press. Adver-
tisements must de reoewed at publication office as early
as Thursday mm'mng to appear in next issue.

Wood Working  Machinery.
Tniversal Baw RBenches, Buzz
* Plabars, Turning Lathe fur Pat-
tern, (‘sbinct, and Wood Working
“hnps Bingle and_Double Kotary
Bed Surfiicers, Stretching M-
chiues Hlind Slal. Planers, ete,
HERHERT BAKER, Foundry
nnd Mﬁ.rhlnt' W(Jrks, "l‘nlpdn ()hm.

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 Randoiph St., Chicagoj 170 N. 4th St., Philadelphia.

WORK SHOPS

WITHOUT SI'EAM POWER:
BY USING OUTFITS OF

Barnes’ Patent Foot Ppwar
machinery can compete With steam
power. Sold on trial. Metal and
woodworkers send for prices. Illus-
trated catalogue free. .
W, F. & Jno. Barnes Co.,

Rockford, 111.
Address N 0.1999 Maip St.

PATEN

JACKET KETTLES,
Flain or Poreelain Lined. Tested to 1l'.0 1b.
preasure. Send for ];ml.s

JAMES C. HAKD & C
bl-i and Flf Market St l’hl]!ﬂl‘]p[‘lls. 'Ps

f"a.RTlM }D_R\;pl( -’\ff CHIN

"-Jm\Mn HINERY
il HUF‘\u[T U'I\EF\Iv

THE CELEBRATED
*RACINE BOATS
and CANOES,

ALSO ALL EINDS OF

’d’
- LAPSTREAK BOATS.

We build to order anything in the boat line.

THOS. KANE & CO., ®ox F.)
187294 139 Wabash Ave., CEICAGO.

VOLNEY W. MASON & C0.. . - -
FRICTION PULLEYS CLUTCHES and ELEVATORS.

PROVIDENCE, R. I.

WITHERBY, RUGG & RICH A RDSON, Manufacturers
of Patent Wood ‘Working Machipery of every descrip-
tlon Facilities unsurpassed. Shop formerly occupied

R.Bal & C'0.. Worcester, Mass. Send for Catalogue.

PATENTS.

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

Ip 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. alsoattend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
op Infringements of Patents. All business intrusted to

e 18 done with special care and promptpess, on very

Easynable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directfons concerning Labels, Copyrights,
Desigps, Patents, Appeals, R Infri ts, 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, 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.

RUBBER BELTING PAOKING HOSE

AND ALL OTHER KINDS OF

RUBBER GOODS,

FOR

MECHANICAL AND MANUFACTURING PURPOSES.

The Largest and Most Extensive Manufacturers in America.

THE GUTTA PERCHA

New Yor k, Chicnzo,

AND RUBBER MFG. CO.,

THE BEST STEAM PUMP

of order; has no movmg part:
A Superioy Fire Pump.

! Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and etfi-
ciency. Needs no care or skill; cannot

taneous and powerful, ever ready.

San Francisco, Toronto.
GE&W RIFIELD, |
- MANULACT URER
«ENGINE LA
FRAOW G A8~ SHING
B3T3, PHOTUERAPHS

8,

Available, wherever steAm pressure can BND PRICFS
be ad for pumping any kind of liquid E  FURNISHED ON
(hot, cold sandy,impure, etc.). We make b APPLICAY 1ON
. ten sizes, rices from 37' £0 $75. Capaci- .
- 8 from t0 20.000 gallons per hour. »
State for what purpose wanted and send for Catalogue MASS..US
of * Pump Van Duzen & Tift, bincinnnu. n. "
WM. A. I—IARRIS
Providence, R. L (I’ark 8t.), Sixmi 'walk Westfromstati

NP(TIONRL ToGoLCo,,

MANUFACTURFRS OF

MACHINISTS TOOLS.
WILLIAMSPORT PA

PLANLRS A SPECIALT Y.

Original and Only Builder of the
HARRIS-CORLISS ENCINE
With Harris Pat. Improvements, from 10 to 1,000 H. I}

Send for copy Englneer's and Steam User's
Manual. By J. W. HIII,M E. Price 81. 25.

Of all sizes, from

80 Tons per Day

ECONOMICAL,

=end for Circulays.

16 Cortlandt St.,

ICE MACHINES

10 Ib. per Hour to
> Bilary Absorption Svslem

SIMPLE, RELIABLE.

Delamater Iron Works,

PLANING AND MA'l‘CHING MACHII\LS

-1g £91001°F 60T DUB
*uno) ‘qoimioN
‘00 ¥ SYEHOE ‘9

. o]
Spectal Machines for Car Work, and the latest improved
oo Working w‘achlnery of &ll km 8.

£ \'Fl.\"l‘

ntise on improved
methods, yields, umh%ﬁﬂm __"
and general 8tati

AMERICAN MAN'E’G CD.

P. 0. BOX R. WAYNEBROR(. P.L =

ter

HOTOGRAPHIO orrrms for Amacgu;;,z

1%’ 8, Thermome-
SLEY &,Cll. successorsto R.
. &J. Back Phllnda. Illus. Price List free to anyaddress.

('OLD ROLLED

SHAFTING.

The fact that thla ahafting has 6 per cent. greater
strangth, 1 Aner finiah, nnd 18 tmer to gauge, than
otherin bse renders Ho undoubtasily the most economi
We are also the sole manufaclurers of the CELEBRATED
COLLL ¥ & PAT.COOPLING, and formish Pulleys, Hungers,
ete., of the most approved stylea, Price list muiled on
applicaiion 1o ONES & LAUGITLING, Limited,

St.ree'c 2d and 3d Avenues, P1tt:sbur Pa.
or Lake anud Capa) Sts., Chicago, 11
| 5 :t(‘lck'! :)f thia shafting in ntnm und for sule by
FLLLEH, NANA & FITZ Roston, Mass.
Geo. Plage Machinery Agency, 191 (‘humhﬂrs Bt N Y.

Wears, the yoke tha

BURNHAM'S SELF-

Users of Check Valves will please note the advantages theseValves possess
over all others. The most i portant claim is, that as the Jenkins Disk

the seat in proportion to the wear of the Disk
uniform wear ofthe Disk uniil said Piskis compietoly wornout.

. FENKINS BROS,,
71 John Street; New York. Send for PriceList“A.” .79 Kilby St,;; Boston.

ADJUSTING SWING CHECK VALVE.

t passes around the seat moves away from
thus causing a.

Aluminum Bronze Alumin
SIT.ITCOIN

um Silver, Aluminum Brass,

AND

BRONZE,

FURNISHED IN INGOTS, CASTINGS, RODS, OR WIRE.

Our Malleable Castings can be made of ‘over 100,000
stand corrosive influences, and unrivaled beauty of volo

l:uundg tensile st.mnqth with extraordinary power to with-

Send for paumph

THE COWLES ELECTRIC SMELI‘ING AND ALUMINUM CO., CLEVELAND, 0.

TI6H HT&.SLACK BARRELMALm
L2 ASPECIALTY Lo

NERy

JOHN GREENWOOD &CO
ROCHESTER N.Y.

“The . Sclemmc Portable Forge.
' HAND Bll]WEHS

Entirelynewin principle
No Ratchets, Pawls, or

Pr.f. Chas. F. Chaudler, Ph.D.,

OF THE
SCHOOL OF MINES,
Columbia College,
Has assumed the Editorship of

Authiony's Semi-Mouthly Photograpbic

BULILETIIT,

Which is admitted to be the best Photographic Helper {

that is published.
Amateurs or Professionnls

‘| Who need any advice can obtain it through its Corre-
Oolwmn. 1t will pay you to SUBSCRIBE for it.

Subscription, $2.00 per Apnum.

spondence
Samvple Copies Free.

E. & H. T. ANTHONY & CO., PUBLISHERS,
591 Broadway, New York.

PHOTOGRAPHIC OUTFITS AND SUPPLIES.

NEW YORK,

Friction Devices,

12 styles and sizes for all kinds
of work. Fully guaranteed.

MANUFACTURED BY
THE F00s M’F’G CO.,
Springfield, Ohie.

Fairbanks & Co.

AGBNTS,

311 Broadway, New ank.

216 Ma\n 8t., Buffalo, N. Y. | 715 Chestput 8t., Phila., Pa.
17 Light 8t., 'Baltimore,Md. |48 Wood St., Pittsburg, Pa.
382 Broadway, Albany, N.Y. | 53 CampSt., NewOrleansLa.
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The L Selhert Gv||

nder Qil Gup Co.

Manufacturers

ﬂ ¥ Engine Cylinders,
1!5.-—‘ the Seibert and
T “' Patents, with Sizht Feed.

! TAKE NOTICE.
E

The * Hight Feed” fs owne

trict
All parties. exce
censed by us, are

orously pursue all infringers.

34 Oliver Street, Boston, Mass.

OGARDUS' PATENT UNIVERSAL ECCEN.

of O1il
Cuops for Locomotive,
Marine, and Stationary
nder
ates

exclusivel this Comp ny. See
Judge Lo’;ve s declsl(?n ¥n the JAMES LEFFEL & CO., %
Uni ed States Circuit Court, Dis- Springfield, Ohio. ™

of Massachustts, Feb. 23, 82.

t those duly }-
ereby notifled to
desist the use, manufaoture, or sa)e
of infringing Cups. as we shall vig-

The Seibert Cylinder Oll Cap Co. :

| Leffel Water Wheels,
11,000 1K SUCCESSFUL oPERATION.

FINE NEW PAMPELET FOR 1883
Sent free 0 those interested

d

110 Liberty St., N. Y. City.

ubber Stnmps. Best made. Immense catal

ue
free to agents. G. A. HARPER Mfg. Co., Cleveland, O.

HOLLAND'S OPBIWAT AL,

The desirable features of this valve are

* the positive action ot the disks, being forced

against the sedats by our novel intermediate

wedge, avoiding all cutting and friction of
the disks against the seat.

Samples sent oo trial. Send for Catalogue.

7 HOLLAND & THOMPSON,
217 .RIVER STREET, TROY, N. Y

Tvcane (Uick at Figures.

32 pp.circular for stamp. The Woodbury Co., Boston, Mass

(4G AMERICAN BELL TELEDRONE G0,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174465, 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 llable to sult therefor.

]"ustratect
(EOLUMBIA:
rent ee.

E PUPE
g ; G--CO

O BICYCLES-
:&TRIGYCLES: Bﬁ%’éﬁ

.12 Warren Strect, New York.,
Branch ¥ouses: 115 Wanhash Avenue, Clicago, 1IN,

The Sclemmc Amerlcan

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

Publlshed Weekly, $8.20 a Year; #1.60 8ix Mentha.

This uprivaled periodical, now in its forty=-first year,
continues to maintain its high reputation for excellence,
and enjoys the largest circulation ever attalned by any
scientific publication. .

Every number containg sixteen large pages, beautifully
printed, elegantly illustrated; it presents in popular
style adescriptjve record of the most novel. interesting,
and impuortans advances in Sclence, Arta mnd Meoufag-
. tures. It shows the progress of the World inrespect to
New Discoveries and Improyements, embracing Machin-
ery, Mechanical Works, Englneerluz in all branches.
Chemistry, Metallurgy, Electricity, Light, Heat, Archi-
tecture, Domestic Economy, Agriculture, Natural His-
tory, ete. Itaboundswith freshand interesting subjects
for discussion, thought, or experiment; furnishes hun-
dreds of useful suggestioms for busipess. It promotes
{ Industry, Progress, Thrift, and Intamgence in every
community where it circulates.

The SCIENTIFIC AMERICAN should bave a place in
every Dwelling, S8hop, Office, School, or Tibrary. Work-
men, Foremen, Engineers, Superintendents, Directors,
Presidents, Officials, Merchants, Farmers, Teachers,
Lawyers, Physicians, Clergymen, people in every wulk
and professiou in life, will derive benefit from a regular
reading of THE SCIENTIFIC AMERICAN.

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

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

T X X2

Scientific American Supplement.

THE SCIENTIFIC AMERICAN SUPPLEMENT is a sepa-
rate and distinet publication from ‘I'HE SCIENTIFIC AM-

‘| ERICAN. but is uniform therewitb in size, every number

containing sixteen large pages. THE SCIENTIFIC AM-
ERICAN SUPPLEMENT i8 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, Electrieity,
Light. Heat, Mechanical Engineering, Steam and Rail-
way Enbpgineering, Mipning, Ship Building, Marine Eb-
gineering, Photogriphy, Techhnology, Manufacturing
Industries, Sanitary Ebpgineering, Agriculture, Horti-
culture, Domestic Economy, 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 important Engineering Works, Mechanisms,
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-
ERICAN and one copy of the SUPPLEMENT. both mailed
for one year for $i.00. Address and remit by postal
order or check,

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

To Koreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN is now sent
by post direct from New York,with regularity, to gub-

cribers in Great Britain. India, Australia, and all other

,
Cel 1 aled ()nmna'

FIRE PLACE HEATERS

‘To warm upperand lower rooms.

TRIC MILT.8—For grmdmz Bones Ores, Sand, O1d hay t t mical
Crueibles Flre Clay, Gmmos, Cake, Feed, Corn, O TR Rl g
Corn and Cob, Tobartu Sugm‘, Salts. Roots, CoulStovesinthe“or)d
Spices, Coﬂee,éocoanut lnxseed Asbestos, Mica, etc., Fe a'q,om..ndsm',mm M
and whatever cannot be ground by other mills, Also for SQAND 41 LIGHT STREET,
Palnts Printers’ Inks, Paste, Blacking, ete. . & G Baltimore,

PHON, successors to John W. Thomson, 26 to 36 BLEIZED SLATE MANTRLS,

A [ - 4 Eend for Circulara,

Rodney Street Brooklyn, E. D, N. Y.

. MINING A

Machinery; also, Stationary

ngines, Boilers,
- made and contracts taken for constructing all kinds of Mining Machinery.

L. A FINOXHK & OO,, BORANTON, FA.

AND I—IOISTING

and Ventilating Fans. Estlma,tes

© 1885 SCIENTIFIC AMERICAN, INC

British colonies; to France, Austria, Belgiumw, Germany,
Russia, and all other European States; Japan. Bragil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMKRICAN, one year; $9, gold,
forboth SCIENTIFIC AMRRICAN and SUPPLEMENT for
one year. Thisincludes pcstage, which we pay. Remit
by postal order or draft to order of
MUNN & CO. 361 Broadway, New York.

PRINTING INKS

HE ‘‘Scientific American rum_d with CHAS,
ENEU JGHNSON & CO. ‘S I Tenth and Lom-
bard sts. Phila,, and 47 Rose St., ow Duane 8t.. N. ¥
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