Scientific Jmerican,

fnside Puge, ench insertion - - - 75 cents o line,
Back Pnge. each insertion « « - $1.00 a line,

(Abouteight wordsto a line.)
rpgravings may head advertisements at the same rate

per line, by measuremom as the letter press. Adver-
tisement. be 1 blication office as eardy
as Thwsday morning to uppear in next issue.
L Ticst rated
(atalcdue~
Tent ea.

THE POFPE
MFG-CO-

\BICYCIES -
&TRIGYGLES - BRSION:",

12 warren Street, New York.
115 Wabash Avenue, Chicago, 111.

THE INFINITELY SMALL.—AN IN-
teresting paper by the Hav, W, TI, Tallin ;;er LL.D.,on
the origin and life historles of aome »f the least and
lowest living things. Illustrated with 4 figures. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
470, Price 10 oents. To be had at this office and from
all newsdeal ers.

RADIATORS

FOR STEAM ORHOT WATER HEATING
SEND FOR DESCRIPTIV}E},CA‘IALOGUE//
OF T\ /AN

Branch Houses:

BU

GF‘I FEING IRON C0.650 COMMUNIPAW AV.

ACTU ED B Y

JERSEY CITY N.

gOUND SIGNALS.—BY A. B. JOHN-

oL

[SeEPTEMBER 12, 188s.

JENKINS BROS.’ VALVES
Gate, Globe, 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
2001b. steam-pressure.
'l‘o nvoid imposition, see that valves are stanmped ‘Jenkins Bros.”
g JENERKINS BROS,, :
%21 John Street, New York. Send for Price List “A.” 79 Kilhy Street, Boston. :

SAWS |

A WESTON DYNAMO-ELECTRIC MACHINE

The ubidersigned, sole agents for the above machine

ELECTROPLATING AND ELECTROTYPING,

S cefer to all the principal Stove Manufacturers, Nickel .
JE— - and Silver Platers in the country. Over1,500 nowin use. -
pt'l"f‘T\(T U BEEF.—DIAGH \ \1 Are also manufacturers of Pure Nickel Anodes,
showiny how o slde of Beof 15 cut in the throa principal  Nickel Salts, Polishing Compositions of all kinds,
- gities, New York, Ulticagu. und Philudelphiy; with no- and every variety of supplies for Nickel, Silver, and
menelature of the vuricus pacts &8s used in these thieq Gold Plating ; also, Bronze and Brass Solutions. Com-

tontdined 1o 2CINNTIFIC AMERLICAN BrPeneM . .
4¥2, Pricell cents. To be had st this oflee and imm plete outfits for plating. Estimates and catalogues fur-
. nished upon application.

all newsdenlers,

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

s A“" Wantad WK Suwyers nud
Tumbemmen to send us their -
fu]l utirlri‘nq Trra copw ol Tmorson®s §(F Tiouk
A of & M. Woeretrat tointrodoee Nartli-
AL GM, for healinz and temperine Saws
with wonderful efect npon improving their
w<.1uu11ty umi t.[-Lth]'ll‘EH, cnnbling ua to reduce
Prices.
s EiIFI{'-l)\, =AMTTH & 0. (Lull
Beaver Falln. Fos

-PERFUMES.—A PAPER BY JACOB

Jesson, describing various articles used in perfumery,
and the mode of vreparing essences therefrom, stating
the amount and cost of material required, and givin,
over thirty formuias for handkerchief extracts, wit
the cost of each. Contained in SCIENTIFIC AMERICAN
| SUPPLEMENT, No. 47:2. Price 10 cents. To be had at
: this office and from all newsdealers.

Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

Wheels and Rope for conveying power long distances.
Send for circular.

son. Descriptions of some of themostapprovedinven-
tions for signaling by sound. Guns, bells, whistling '
buoys, bell iunys, luedmntive whistles., trumpets.  The |

giren. Usc¢ of natural orifices. lllustrated with 2,
figures. Contained in SCIENTIFIC AMERICAN SUPPLE- |
office and from ail newsdealers.
Roofing, Building Felt,
Steam Packings, Boiler Covenngs,
Samples and Descnptlve Price Lists Free.
H. W, JOHNS M'F'G CO,, 87 MAIDEN LANE, N. Y.

MENT, No. 470, Price 10 cents. To be had at this
aﬁs BESTO s“
Fire Proof Paints, Cements,
175 Randolph St., Chicago; 170 N. 4th St, Philadelphla,

L
1

BLOWPIPE-FLAME FURNACE.—A
Pa,ger by A. C. ETt, describmﬁl anew boiler furnace,

he designing o which the chief objects havebeen -
economy in fuel and preservation of the boiler. Illus:
trated with 2 figures. Contained in SCIENTIFIC AMERI-
CAN %UPPL:cMENT No. 49%2. Price 10 cents. To be'
Mal. this omumand from all newsdealers.

WIhE. A. BEARRIS,
I'rovidence, K. 1, (P ark Et.), Sixminutes” wnlkWestiromntnﬂan.
Original and Only Builder of the
HARRIS -CORLISS ENCINE,
With Harris Pat. Improvements, from 10 to 1,000 H. P.
Send for copy Englneer’s and Steam User's
Manual. By J.W. Hill, M\E. Price81.25.

THE ANTHRACITE COAL FIELDS

of Pennsylvania. ——Bg Chas. A. Ashburner. History.
Topogtephy, Structural Geolugy, Strati mphical
Geolopy, domuosxtion and of enngyl.

Origil
vania Anthrucite, Mmiug, Btutistics of Production.
With 3 engraevings. Lonmmed in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 464. Price 10 cents. To be .
had at this office and from all newsdealers.

“‘I'lJlI‘I{RY ILL JH0ON, Manutacturers :

GG & RICH AL
of Patent, W ondl Workloe Machiners of every deserip-
tion, #acllilies unsurpnssed, Shop former'y occtpied

by H. Hal & Lo, Worcester, Masy,

Hewd for Untaliwue.

STEAM CATAMARAN MAY BAR-

rett.—Plans and specificutionn of the catamaran May .
Barret], a family cruising boat built for use onrivers ;
and lnke Construction of hulls deck beams. mam
decklupper works, eugme and boiler, wheel. With 1

figures. Contained in SCIENTIFIC AMERICAN SUPPLF‘
MENT, Niq. 4%3, Price 10 cents. To be had at this
office and from all newsdealers

A U ] 'l‘ R A LI A . Amel’icnn Manufacmrers
wishing to be represented in these colonies please com-
municate with Messrs. Imray & Co., Australian Agents®
28a Basinghall 8t., London, E C., and at Sydney and
Melbourne

PATENTS.

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

In 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 Cdveats, Copyrights
for Books, Lahels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is donewith special care and promptness, on very
reasonable terms.

A pamp'hlet 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, Reissues, Infringements, As-
gignments, Rejected Cases, Iints 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 ot Patents,
361 Broadway, New York.

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

equm distance to raise.

*N. A, Litchfield, Supt. Mich. Slate Co,”” BARREL, KEG,
WemakeTen Sizes of these Pumps. Prices $7 to $75. Hogshead,
Capacities 100 tgc(l) 20, 300 guélgus er hour. %tgt}g for what AND

;. purpose wanted and se nd for Ca ue o umps. .

VAN BUZEN & THHF, Chicinnat 0. STAVE MACHINERY,
: Over 50 varieties manu-
factured by

|

HIGH EXPLOSIVES FOR WAR PUR--

poses.—A paner by Prof. C. E. Munroe, U.S.N.A., dis- .

cusslmg sorge recent expenm%nts‘ on \tdhie usse of hlxh . STEAM E"G I" Es' -

explosives for war ])Ill‘DOSPS. ontaine n SCIENTIFIC k i

AMERTOAN SUPPLEMENT, No. 474. Price 10 cents. Horizontal and Vertical

| To be had at this office and from all newsdealers. edging Machinery,

. |0]ll' Powder, Slate and

Flint Mill Mlachinery, Tur-
bine Water Wheels.

YorkMfg Co., York, Pa.,, U. 8. A.

T 1\0TICF to Users of Steam I’nmps.
g l' We have received following letter in
regard to one of our No. > ($16)
Steam Jet Pumps elevaﬁngl'»é mch pipe
«1 of water more than 50 fee
ANSE, MICH,, Feh 24 1883.

“VaN DUZEN & TIFT, Cmcmnnti, 0.:

‘*‘ Money could not buy the Jet of us
unless another could be had. I would
not give your No. £ “ L for 1 $700 pump,

FILE AND CLAY RETORTS ALL SHAPES.
.—=BORGNER & C'BRIEN =
RACE, PHILADELPHIA.

OVE

RQQTS NEW RON BLOWER.
gh==

Chamtering, Howeling, end Crozing,

=

ITIVE B ms'r.

IRON ML\'EHS, PERFECTLY BALANCED,

Has Fewer Parts thau any other Blower,

P. H. & F. M. ROOTS, Manufacturers,
CONNERSVILLE, IND.

TOWNSEND Gen Agt, .aﬂOort.la.ndBt 9Dey 8t.,
COOKE & CO., rg 22 Cortland’ Street,
JAS. BEGGS & 00 alling Ate. 9 Dey Btreet,

NEW YORIXK.

MODERN BRONZE ALLOYS —A PA-

er by P. ¥. Niraey, C.E., presenting some valable
qma. concerning such bronzes as are being usefully em-
ployed fur engineering purposes. The bruniz Of the
ancients. Composition of bronzes. I’hosphor bronze

and its applieations. Silicium bronze. Manganese
bronze. Deita metal. Yhosphor-copper. Phogsphor- SEND FOR PRICED CATALOGUE.
manganese bronze. Phosphor-lead bronze. Phosphor-

Aluminum bronze. Silveroid. Cobalt bx'onze
ined in SCIENTIFIC AMERICAN SUPPLEMENT, N

1 465. Price10 cents. To be had at this office and from
. all newsdealers.

ctin,
Contai

THE WALL—A LECTURE B3Y¥ PROF.
{ T. R. ¥mitk, F.TL.T.13. 4. Physical (ualitica and Mode
of Conslmeting. Wn]lx.ofthe Middle Ages. Exyplian.
Grecign, and Roman Walls., Different ways of dealing
witha Wall. Masonry of the Jews. {(rnamentatinm.
! Color. Contained xn SCIENTIFIC AMERICAN SUPP.E- -
MENT, No. Price 10 cents. To be had at this

“VULCAN”

&P Cushioned Hammer.

Steel Helve, Rubber Cushions,

* TRUE SQUARE, ELASTIC BLOW
] Full Line of Sizes.

P. DUNCAN & Céh, |
Bellefonte Pa.. U. S. A,

REPAIR OFF B()ILFR r]‘L B}',S —BY

¥.W. Eichhelz, A very valoable paper. How to repeir
lepky fubes, How to remove worn gul Lipes. 0w -
to reEpair tuhes in seryice, and put them in pisce pgain,

liustratnd with 11 ﬂgm‘r'a (,n"Jtamed in srrEstTERm
AMERICAN HUPPLEMENT, No. 487. Price 1 cents.

To ue hud &t this offiee and from nll nowadt.u]a,rs

‘1882, I 885.

4
office and fromall newsdea)ers

MALLE/

AND FINE GRAY IRON ALSO STEEL
‘t CASTINGS FRCM SPE"PM&_E

1 -'m‘ TlNNlNa i e
\TRWSDEVHN B(co LNt sHING

LEHIGH AVE B AMERICAN ST PHILA

W.

A New Drill Chuck.

THE HARTFORD.

No. 1 holds 0 to i in. Price, $7.00. :
No. 2 holds 0 to 57 in. Price, $8.00.

8~ It cannot be excelled. Address
A. F. CUSHMAN, Hartford, Conn
Orany dealer in machinists’ Tools.

The Cheapest and Best Lubricator. |

The feed is very plainand’ pos- !
itive. It has less parts than ang
oiler yet produc We avoi |
i g xlass tubes, and gua.rantee the
most reliable feed. The new
glass is almost everlasting. A
child can replace the new.shape

glass. A specialty is our Small
Engine and Pnmp Lnbncator

IFIoclland & Thompson,
217 River stree:. Troy, N. Y

SILVERING GLASS.—A PAPER BY:

. L. James, Ph.D., describing the various methods of :

depositing silver upon glass, ete., in the manufacture of -

micrors, es pecially thoge for themicroscope Conmmed i
in  SCIENTTFIC ERICAN SUPPLEMENT, No.

Price 10 cents. To be had at Q\iﬂ office and from all

newsdealers. |

The Latest |mpr0vemem

TRAGTION ENGINES

The Onl Engines where the-power is prachca)ly and

PIPE COVERING.

succe%afu :¥ applied to the four truck wheels. Exceeds

allother Traction Enginesin pulling and steenng through

mud holes, sand, or any soft or uneven ground, or on any

road. Is the result accumulated from a third of a

. gentm 1 yfof study and practical experience in the manu-
acture o:

‘Poriable, Agricaltaral, & Stationary Steam Engines.

Wlth determined policy to buildonly 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
excellence of workmanship, simplicity of design, and
capacity of power.

n addition to_our STANDARD ENGINES we now offer
the first ROAD ENGINE which has the Traction Power
. practically and eﬂicientlf applied to the four truck

- wheels, and while so_applied to each wheel. independ-
ently the forward azletaunder full Control of the steer-

Dﬁ:lmam us.
scriptive catalogue will be sent on application.
WOO0D, TABER & MORSE,
Eaton, Madison Co,, N. Y.

Fireproof Non-conducting Coverings for Steam Pipes,
Bouers. and all hotto surfaices AMit)de ‘in sti.\‘(itlons ithll'ee
pply. sbestos Materials—

Fiber; lﬁlllboar«l Packing, nnd Celnen (8

CHAL Pﬁﬁﬁgffzﬁﬂ BLey I\e?v York.

© 1885 SCIENTIFIC AMERICAN, INC

L awiesamatoute

- containing sixteen large pages.

T

R €S OBTAINED THE wm]LE.

ARTESIAN WELLS

I]IAM OND DRILL 0.

BOX 423 POTTSVILLE PA.
MANFTRS,OF BIAMOND DRILLS
FOR ALL KINDS OF
—ROCK BORING.—

COPPER WIRE ; HOW DRAWN. ——AN

interesting description of the process of drawing copper
wire as practiced at the celebrated works of Mouchel, at
Aube, goisthorel and Tillieres, ¥rance. Illustrated
with 1 engravin Contained in BeILN LIFIC AMERICAN
SUPPLENENT, 471. Price 10 cents. To be had at
this oftice and from all newsdealers.

THE AMERICAN BELL TELERHONE (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
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and Tey 1Ty each
individual user of telephones gt fqrmsh—
ed by it orits licensees responsi $for such
unlawful use, and all the consequences
thereof, and liable to suit therefor. .

nventors,—The undersigned will exhibit Patented Ar-

ticles and Models at the Exposition to be held in New
Orleans, on very moderate terms. dress WM. C.
MOORE, P. 0. Box 38, New Orleans, La.

The Scientific American.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

Pablished Weekly, 83.20 a Year; 81.60 Bilx Months.

This unrivaled periodical, now in its Farty=fi1'st year,
Continues to maintain its highreputation for excellence,
and enjoys the largest circulation ever attained by any
8cientific publication.

Every number contains sixteen large pages, beautifully
printed, elegantly illustrated; it presents in popuar
e recard ef the most povel. interestiag,
dnd important advances in’ Science, Arts, and Manufac-
tures. It shows the progress of 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, Agricglture,Natuml His-
tory, ete. It abounds with frash.and interesting subjects
for dfscussion, thought, or experiment ; furnishes hun-
dreds of useful suggestions for businesg. It prometes
fndustry, Progress, Thrift, and Intelligence in every
community where it circulates.

The SCIENTIFIC AMERICAN should bave a place 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 professiou in life, wiil derive benefit from a regular
. reading of THE SCIENTIFIC AMERICAN.

Termsfor tbe United States and Canada, $3.20a yesr;
$1.60 six months. Speclmen copies free. Remit by

i Postal Order or Check.

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

- EC R

Scientific American Supplement.

THE SCIENTIFIO AMERICAN SUPPLEMENT is a Repa-
rate and distinct publication from 'THt SCIENTIFIC AM-
ERICAN, butis unifo m therewith in size, every number
THE SCIENTIFIC AM-
ERICAN SUPPLEMENT is published weekly, and includea

. 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, Archaology, Astronomy, Chemistry, Electricity,

Light. Heat, Mechanical Engineering, Steam and Rail-
way Engineering, Mining, Ship Building, Marine En-
: gineering, Photogriaphy, Techhnology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, ete.
A vast amount of fresh aund valuable information per-
taining to these and allied subjects is given, the whole

. profusely {llustrated with engravings.

The most important.Engineering Works, Mechanisms,

" and Manufactures at home and abroad are represented

and de ribed 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 or check,

MUNN & Co.. 361 Broadway, N. Y.,
* Publishers SCIENTIFIO- AMERICAN,

T'o Moreign 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 other
British colonies; to France, Austria, Bglg‘mm. Germany,
Russia, and all other European States; Japan. Brazil,
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 AMRRICAN and SUPPLEMEXNT for
one year. This includes pcstage, which we pay. Remit

| by postal order or draft to order of

MUNN & CO., 361 B oudway, New York,

PRINTING INKS.

fTHE ‘‘Scientific American ” is primed with CHAS:
JOHNSON & CO.’8 INK, TenthandLom
bard Sts. Phia., and 47 Roge S}.,-opp. Daane 8t., N. ¥,
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