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luinle 1’nge, each Inseruon «aa 73 centnn line.
Back Page, ench insertion - - - $1.00 a line.

(About eight wordsto 2 line.

Mngravings may head advertisements at the same rate
ver line, by measwer.«,nt as fhe letter press. Adver-
t8 must ber tion office 08 early

as Thursday mm‘mng to uppear in next issue.

WILLIAMSPORT
Pon or Panel Plan-
er. ﬁ neral use
in Door ops, Box
and Furniture Man-
ufactories. Forplan-
ing Door Panels
glgar Box Stuff, and
urniture worix, it
has no equal.
._We use the Ellis
. Patent_ three vart
Journal Box and a
solid forged steel
head. Two pressure -
8. Has strong!'
feed.Wﬂ]plunefrom
1-16 to 6 inch thick.
Weight, 1,4001b. The
lowest priced first-
class planer in the
market. Rowmrr & HERMANCE, Williamsport, Pa.

AU‘:'I‘RA LIA. Bona ﬂde American Manufacturers
wishing to be represented in these colonies please com-
municate with Messrs. Imray & Co., Australian Agents,
28a_Basinghall St.,, London, E. C., and at Sydney aud
Melbourne.

KORTING UNIVERSAL |-

Dou BLE TUBE. INJECTOB

a.FOR BOILER FEEDING.

sl Operated by one handle,

WILL LIFT HOT WATER.

POBTE ACTIDN GUARANTEED UNDER
& = ALL CONDITIONS.

NO ADJUSTMENT FOR VARYING STEAM PRESSURE.

WILL AIFT WATER 26 FEET. SEND FOR DESCRIPTIVE CIRCULAR.

OFFICES AND WAREROOMS:
Philada.,12th & Thompson Sts. | New York, 09 Liberty

Boston, 61 Oliver St. Stree
Augusta, Ga., 1026 Fenwick St. Dg:tnver, Col., 438 Blake
ree

8an Francisco, Cal., # Califor-
nia Street. * Lhica.go,lll..ﬂ].&kest.

HW.JOHNS

ASBESTOS
"ROOFINC.

For Factories, Foundries, Warehouses, Rai oad Build-

ings, Bridges, Car Roofs, Steamboat Decks, con-
sists of strong canvas, combined with an’ Asf)estos !
coated felt, and a Manila lining, water-proofed and com-

ressed uno a compact, flexible sheet resembling

eather. It issupplied ready for use in rells’containing
200 square feet, packed in cases suitable for shipment to
all parts of the world. It is adapted for steep and flat
roofs in all climates, costs only about half as much as
tin, and can be readily applied by any one.

Asbestos Roof Coating and Cement for Pre=
serving und Repairing Roofs.

ASBESTOS BUILDING FELT.

This Felt is composed entirely of Asbestos,
strictly fire-proof. For use under floors,
weather-boards,

Ashestos Boiler Coverings.

Asbestos Locomotive
shes nAsbegtos and I&aﬂ? anen Felt,
Asbestos Lining Felt.

ASBESTOS PISTON-ROD PACKING.
ASBESTO0S WICK PACKING.
Asbestos Mill-Board and Sheathing.

Asbestos Gasket ngs and Washers, Asbestos and
Rubber Tape-and h, Asbestos Cloths, Cerd, Twine,
Yarn, Asbestos Plastic Swve—Lming Concrete Coating,
Gasket and Retort Cements, Fire-proof Paints, &c.

DESCRIPTIVE PRICE LISTS. AND SAMPLES SENT FREE.

‘H.W,JOHNS M’F’G CO.,

Bole Manufacturers, 87 Maiden Lane, New York.
175 Randolph St., Chicago. 170 N. 4th St.,
Billiter House, London.

PHOTOGRAPHIC OUTFITS

MICROSCOPES,
TELESCOPES,
FIELD-GLASSES,
MAGIC LANTERNS,
BAROMETERS,

THERMOMETERS.
Drlwlng Instmm%ljns, Pbllotsophlcl.l and Chemi-

and is
'hmgles,

List and Descriptions of our Ten Catalogues sent FREE
on application.

'QUEEN & CO.

934 Chestnut St. Philadelpkia.

Kreientific W

Philadelphia. |-

- the voice of the speaker causes electric unduiations

BURNHAM'S SElF ADJUSTING SWING CHECK VAlVE

possess

Users of Check Valves w111 please note the advantages theseValves
over all others. The most. important claim is, that as the Jenkins
wears, the yoke that passes around the seat moves away ﬂ'om
the seat in proportion to the wear of the Disk, thus causing a
uniform wear ofthe Disk until said Disk is compietely worn out, ‘

JEINERKINS BROS.,
71 John Street, New York, BSendfor Price List“A." 79 Kilby St., Boston,
Wanted 50,000 “-uww re and

s A-WS Lumbermen to aend us their SA W s

full address for a copy ot Emerson’s (™~ Book
A orsaws A

3 = e
THE ONLY FPRACT|CAL
ELECTRIC_ MoTOR)

S. We are tirst to introduce NATUR-
— AL GAS for heating and tempering Saws
wwlth wonderful effect upon improving their

Add
P efOSUN, sMITH & 0. (Lta,),

537 WASH INGTCIN 5T,
BOSTON. MASE,

CHICAGA.

.

I

WM. A. I—IARRIE
eey, 1. L (1"ark BL.), Sz inutes' walk W...t Aromiatatipn,
jOriginel and ¢duly Huilder of the
RIS=CORLISS ENCINE,
Bfarris Pat. Improvewients, frow 10 to 1,000 H. P
A for copy Englineer's and Steam User's

quality and toughness, enabling us te reduce

8

BOOKWALTER ENGINE.

Compact, Substantial. Econom-
ical, and easily managed; guar-
anteed to work well and give
full power claimed. Engine and
Boiler complete, including Gov-
ernor‘ Pump, ete., at the low

Beaver Falls, Pa.

ROOFINC.

Foruteen or tlul coofs.
At ome-taird the eose uf
Apenls wanted, TV N W

PLANING AXND J]fIATU IlINl}_

Applied bj- rdingry workizen
i ; ulurs and sinples free.
bz a

MAUCHINE,

. PG HOKSEPOWER ...... 920 0 B
2 41¢ . 28(]00 a
G - “ [ x5 00 2

2

Z
o

Put on cars af. Sprmzﬂeld, 0
JAMES LEFF'EL co.,
Spi ngﬂe.d Ohio,
or 110 Liberty St.. New York.

Dl‘nwiu g, and Light Muachines made,
Agrl('ul 'uml Models for Balesmen s

L. A. BILOTT, Ithaca, N. Y.

| MODELS, ®

bp&c:mt .
¥ Hpecial Muchines for Car Waork, and the latest oy

ouu Working \1:1(-hmcr5' af 1l kinds,

PIPE GOVERING.

Fireproof Non-conducting Coverings for Steam Pipes,
Boilers, and all hot surfaces Made in sections three

. Asbestos NMaterials—
e Kiilibo ard Packing.

and Cement.
CHALMIF)?L -SPENCE CO

1 E:g ith StE., ew Yorl

'l‘h‘gmoftsuccf_ssﬂu}Lubf‘lcator
or Lioose Pulleynin use,
AN D BT

Frpp tn Manufncinrers nn tl Irven

UZEN TENT ! nes
PLAIN WOLD= ABOLUT P !T
LOOSE PULLEYOILER. E. H, =tocidi W ]fr AT
Highly recommended by those who . Placking. Wosliagron, I €.

y have used them for the past two
‘ years. fPritsesvel'yrezalsommle Every
user [ madﬂne&x? should have our
Catalogue No.
VAN DUZEN & TIFT, Clncinnatl o.

- MAUHlNBRY UREDBY MAN“PAUTURE

WORK

“TILE AMD CLAY PETOR, 7% AL L SHAPES
—=BOR GNER & 0'BRIEN =
ABOVE RaA PH!\{ ADELPHIA.

PUSEY & JBNES co0.
Wilmington, Delaware.

c==—-. NOTICE to Users of Steam Pumps.]
We have received followlng letter in i

regard to one of our No. 5 *TL” ($16) WITHCUT BTHAM PO,
Ste,:,;-;g,e,tnl;gggs s ofovating feinch ipe | s
“ 1’ ANSE, MICH,, F eb. 24, 1883. Barnen'

=2

{ « VAN DUZEN & 'hm'. Cincinnat’ i EITEET
F _“ Money could not buy the Je: pawer,
unless another could be had, Iwould | wuouworkers se
not give your No. £ ** L” fora$700pump, ; trited vulalisn .

equaldistance toraise. W, F.& Jnm B
** N. A. Litchfield, Supt. Mich. Slate Co.’ 2 | K

We make 'I‘en Sizes of these Pumps. Prices $7 to % |

Capacities 100 to 20,000 gallons per Rour. State for Whn.t, Addroess \c: 1o Muin &
purpose wauced and send for Catalogueof ‘‘ Pumps.” ]
YA DUZEN & TIFT, Cincinnati, O.

N
of us |

SEBASTIAN, MAY & UO.’S.
IMPROVED 860

Screw Cutting Lathe.

Designed for actual work; no
toy. Lathesfor wood or metal.
Drill Presses, Chucks, Drills,
&'. Dogs, and machinists’ and ama-

y teurs’ outfits. Lathes on trial.

- Catalogues mailed on applica-
E cation.

§ 187 West P’earl Scoreet,
Clncmnml, Oluo.

"SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPHONE CONPANY,|

'THE HABDI-:N STAR HAND GRENADE

FIRI. EXTINGUISHER
Puts Out Fire Instantly.

November 2:d, 1884,
Address

CAN O
Send/ for circulars.

Hardn Hand Grenade Fire Extinguisher Co.,

~/ 2056 W abash Ave., Chicag:
10 Ol

ver St. Boston,
West Broad way, New York,

W.H. FORBES, W.R.DRIVER, TH®O0.N.VAIL
Presgident. Treasurer. Gen. Manager.

Alexander Grabam 1ell's patent of March 7, 1876,
owned by this company, covers eve&\yf orm of apparatua
including Microphones or Carbon Telephones, in which

ken, and which articaia-

corresponding to the words s;
sounds at the receiver.

tions pmduce similar articula

his elaim;
the validity of the patent has been sustal ned inthe Cir
cuit on final hearing in a contested cage,and many in-
junctions and final decrees have been obtained on them.

This company also owns and_controls all the other
flaphonic inventions of Bell, Edison, Rerliner, Gray,

PATENTS.,

MESSRS. MUNN & CO.. in connection with the pub. |
hication of tne SCIENTIFIC AMKRICAN, continue to ex-
amine Improvements, and to act as Solicitors of Palents |
for Inventors.

In this line of business they have hadforty years
ezperience, and now have wunegualed facilities for i ;
the prepdration of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
TUnited States, Canada, and Foreign Countries. Messrs. |
Munn & Co. also attend to the preparation of Caveats, !
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents.
intrusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about 1’atents 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 algo send. free of charye. a Synopsis of Foreign
tent Laws, showing the cost and method of securing
ents in all the principal countries of the world.
ENN & CO., Solicitors of Patents,

561 Broadway, New York,
H QFFICE.—Corner of F aud 1th Streets,

g

All business |

Dlake, Phelps, Watson, and others.
(Descriptive catalogues forwarded on application.)
Telephones for I’rivate Line, Club, and Social systems
can be procured diirectly or through the authorized
agents of the cumnal iv
All telepnones obtained except from this company, or | .- —
its authoﬂzed licensees. are Infringements, and the ] THE
makers. sellers. and users will be proceeded against. |
Information furnished upon apvlication.

of ) 'ate t d Working Machinery of every descrip-
»ities unsurpassed. Shop formerly occupied

WItER ,,Y, RUGG & RICH A RDSON. Manufacturers
tj Send for Catalogue.

& C0., Worcester, Mass.

PAYNE AUTOMATIC EHG lNF.
' Giveg more power from esme amount
of fuel snd water than &ny engine

Address all communications to the
AMERICAN BELL TELEPHONE COMPA NY,
95 Milk Street. Bosloll, Mass.

mﬂ,ﬂe gnad @ par cent mors power than ratod at. All
rrigines warranted. All sizes and styles, 2 to 260 h{}l‘Hi’
porwer. Bend :rmwrk:eq and catalogue Ad.

AYNE & BONS,
" P ), Box 1"07. Elmira, N. ¥.
. OrourGeneral BalesMllce, X3 Liberty 8t. £ 49B'way. N. 1.

Adgress JOIIN A, ROBBLINGS SONS, Msmuﬂluur_

erg, Trenton, N. [, or L7 Liberty Streay, New ¥
Wheels and R()pi’ for comvering puwer l(mp‘d.i
Send for circular.

4mnces

Portable Stora.ge Batteries

POCKET sn/i:s. FULLY EFFICIENT.
90 Per Oent of Ourrent Returned.

/SEND FOR CIRCULAR.

Constant Gﬁrrea?.j; Electric Storage Company,

BIZDLAI STRIEET.

© 1885 SCIENTIFIC AMERICAN, INC

Seeedjtorial notice In SCITNTIFIC AMERT« *

_'g_z_r_mal_._ﬂy J.WaHI, M.E. Prlcnll 25.
BARREL,KEG,
ﬂocsumn,

Y Stare Macnlnerv
F Over 50 varieties
manu factured by

E. & B. HOLMES,

HEAD ROUND!NG. Buffalo, N. Y.
HIGH RATLWAY BPEEDS. —BY W
Harnet Le Van Description of trial trip of the "new
dcmrture Y wcomotlve No, 5000 (1made b{ Rurttham,
Parry & o) from ].‘hﬂadr‘lph'ln. to Jerrey Clty and re-
turp. Aveount of speed made betwecn stutions going
and coming. Htefmuing capacity of the new locowotive's
BAler. Water consumacd. Best spoed made, 8 omiles

er hour. Tahle of speeds Inn miles per hour of the fast
{resin Kurope and Ameries. Contaloed o SCTENTIRG
AMERICAN BUFPFLEMENT, No. 240 Priceldcents. To
be had atthis office and from all newsdealers.

ICE MACHINES

Of all sizes, from
10 Ib. per Hour to
60 Tons per Day

Binary Absorption smem
ECONOMICAL,
SIMPLE, RELIABLE.
Send for Circulars.

Delamater Iron Works,

(6 Cortlandt 8t.,
™ NEW YORK, U. 8. A,

The Scientific American.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

. Published Weekly, $8.20 s Year; 81.60 Six Mantha.

This unrivaled periodical,now in its forty=first year,
. econtinues to maintain ts high reputation for excellence,
and enjoys the largest circulation ever attained by any
scientific publication.

Every number containssixteen large pages, beautifully
printed, elegantly illustrated; it presents in popuiar
style a descriptive reenrd of the most novel. interesting,
and important advances in Science, Arts, and Manufac-
tures. It showsthe progress of the World in respect to
New Discoveries and Improvenfents, embracing Machin-
ery, Mechanical Works, Engineering fn all branches,
Chemistry, Metallurgy, Electricity, Light, Heat, Archi-
tecture, Domestic Economy, Agricalture, Natural His-
! tory, etc. It abounds withfreshand interestingsubjects
. for discussion, thought, or experiment; furnishes hun-
dreds of useful suggestions for business. It promotes
Industry, Progress, Thrift, aud Intelligence in every
community where it circulates.

The SCIENTI¥IC AMERICAN should have a piace in,
every Dwelling, Shop, Office, School or Tibrary. Work-"
men, Foremen, Engineers, Superintendents, Directors,
Presidents, Officials, Merchants, Farmers, Teachers,
Lawyers, Physicians, Clergymen, people in every walk
and profession in life, will derive benefit from a regular
reading of THF SCIENTIFIC AMERICAN.

Terms for the United States 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 B
. . ge .

. Scientific American Supplement.
" THE SCIENTIFIO AMERICAN SUPPLEMENT is a sepa~
rate and distinct publication from THr SCIENTIFIC AM-
ERICAN, but is uniform therewitb 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, Archseology. Astronomy, Chemistry, Electricity,

Light. Heat, Mechanical Engineering, Steam and Rail-

way Engineering, Mining, Ship Building, Marine En-

gineering, Photography, Techhnology, Manufacturing

Industries, Sanitary Engineering, Agriculture, Horti-

culture, Domestic Economy, Biography, Medicine, etc.

A vastamount of fresh and valuable information per-

taining to these and allied subjects is given, the whole

profusely illustrated with engravings,

The most impertant 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, $5.00 a year, or one copy of the SCIENTTFIC 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,,
| Publishers SCIENTIFIOC 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 sub-
. scribers in Great Britain. India, Australia, and all othey
' British colonies ; to France, Austria, Belgium, Germany,
i Russia, and all other European States; Japan, Braz,

Mexico, and all States of Central and South America,
i Terms, when sentto foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. Thisincludes postage, which we pay. Remit
by postal order or draft to order of

MUNN & CO., 31 Broa way, New York.

PRINTING INKS.

'I\HE “ Sclentiﬁc American " is
- ENEU JOHNSON & CO.'8
Yard Ste, Phila., and 47 Rose St., opp. Dnaue 8t., N, Y
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