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Woverfisements.

Inside Page, ench insertion - « - 75 cents a line.
Baclki Page, ench insertion « -« - $1.00 a line,

{About eight words to a Hne.)

bngravings may head advertisements at the same rate
T line, by mea urerini, as the letter press. Adver-
sraente must de received at pudlication office as early
as Thursday morning to wppedr in next i8sue.

T0 INVENTORS
AND MANUFACTURERS

The Fifty-fourth Annual Exhibitlon
OF THE

H

AMERICAN INSTITUTE ox¥tee CITY or NEW YORK
Will open September J0,1885. Heavy machinery will be
received as early as September 14th,other goods Sep-
tember?lst. Intending exhibitors must makeearly ap-
ltcatiun to secure é)roper space and classification.  For

lanks and information, address

GENERAL SUPERINTENDENT

'AMERICAN INSTITUTE, N. Y. CITY.

ALLEABL

AND FINE GRAY {RON AL
E 9 CASTINGS FROM SPECIAL
FINE TINNING am AT
& FiNiSHING, I""\“Nlﬁ*
LEHIGH AVE. & AMERICAN ST. FHILA,

" HOMASDEVLN &

it}
A

Accurate, legible,
jizes of Dials 5 and 8
nches.

For sale by THE_TRADE.
Manufactured and Warrant-
% ed by the

Peabody, Mnss.
Geveral Agents,
FAIRBANKS?

SCALE HOUSES

Inali the principal gitiea of
o L. £. and Canuda.

RADIATORS
ror STEAM OR HOT WATER HEATING
MDD FOR DE.QF v!F:I__I‘E CATALOGUE

BunND

o] da, Ml W oA TWRE D =~
Aow GRIFFING IRONCO.G50 COMMUNIPAW &Y
] ol o PR

RSEY CIT

JE

e ELEREM

A Betisfactory Bubstituite for
the Tglephona for Short Pri-
vate Lines, Spoaking ‘Tube
Furposes, eto.
: SBEXNI} PR O
+~H: E. HUSTON -
. Monticealla, Lilinols.
[Mention this Publleetlon. "

TATDATE.

[+ &4
Ce]gyrls.te?d Drigrinal
BALTIMORE
FIRE-PLACE HEATERS,
To warm upperand lower rooms.
The handsomest, most_econ amical
Coal Stovesin the World,
B, C. BIBB & SON,
Fouod ry, Offi ce and 8alesroom
39 AND 41 LIGHT STREET,
Baltimore, Md.

!
g

MARBLEIZED SLATE MANTELS.
®F Bend for Circulars,
]
W:JOHNS’
ASBESTOS
Roofing, Building Felt,
Steam Packings, Boiler Coverings,
Fire Proof Paints, Cements, Etc.
Samples and Descriptive Price Lists Free.
H. W. JOHUNS M'F'G CO., 87 MAIDEN LANE, N. Y,
175 Randolph St., Chicago; 170 N. 4th St,, Philadelphia.

WiI. A. EAARRIS,
Providence, R. L.(I’ark &t.), Si walk West f;
Original and Only Builder of the
HARRIS-CORLISS ENGINE
With Harris Pat. Improvements, from 10 to 1,000 H. E!.
Send for copy Englineer’'s and Steam User’s
Manual. By J.W. Hlll, M.E. Price $1.2S.

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent \\ ood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Bal & Co., Worcester, Mass. Send for Catalogue.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMIRICAN, continue to ex-

amine improvements, and to act as Solicitors uf Patents

for Inventors.

In this line of business they have had forty 73’ ex-
perience, und now havewunegqualed facilities for the ri"e -
aration of Patent Dra.wing? Specifications, and the
prosicutiun of Applications for Patents in the United
Hintiw, Canada, and Foreign Countries. Messrs Munn &
Co. #lsoattend to the preparation of Caveats, Co;i{nghts
for_Books, Labels, Reissues, Assignments, and Reports
on Intringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

|
let sent free of charge, on application, con-

A n}aa tll)xh
tainin 1l'information about Patents and how to %ro-
cure them; directions concerning Labels, Copyrights,
Designs, Patenta, A , Reiss ues, Infringements, As-
signments, Rejected € , Hints on the Sale of Pa-
tents, ete.

We also send, freenf cherge, a Synopsis of Foreign Pa-
tent I.aws, showing ihe cost and method of securing
patents in all the principal countries of the world.

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

BRANCH OFFIOB.—Corner of F and 7th Streets,
‘Washington, D. C,

Standard Thermometer Co, |

; THE BRIDGEPORT WOOD FINISHING CO

G. M. BREINIG. AcenTfncieai(rrec maracty NEW MILFORD,Com
o NEW YORK BUSINESS QFFICE,96-95 MAIDEN LANE. MANUFACTURERS GF
"WHEELERS PATENT WoOR FULLER.

BREINIG S LITHOGEN SLLIGATE PAINT
LITHOGEN PRIMER. WOOD STAINS
«SILEX FLINTAND FELDSFAR,

Ly By s IRV ST ONG FOI FININE N HARD WCDD FEIT TG ANY ADDRESE.
| _
'RUBBER BELTING, PACKING, HOSE,
AND ALL OTHER KINDS OF

RUBBER GOODS,

The Largest and Most Extensive Manufacturers in America.

THE GUTTA PERCHA AND RUBBER MFG. CO.,

New York, Chicage, San Francisco, Toronto.

SUPPLIES FROM
.HYDRANT PRESSURE
he cheapest power known,
nvaluable for blowing
Organs, running

ng Presses, Sewing
ines _im _ Households,
ing Lathes, Seroll
rindstones, Coffee
sausage Machines,
d Cutters, Electric
Lights, Elevators, etc. It
needs litt'e room, no Hring
. up, fuel, ashes, repairs, en-
i gineer, explosion, or delay.

! Is noigeless, neat,
compact. steady; will work
at any pressure of water
above 15 1b.; at 40 1b. pres-
site has d-harso powor, and
vapacity up to 1l-horse

Frices from £15 to #3.  Send for circular to

power.
THE BACKUS WATER MOTOR CO., Newark, N. J.

H E RMO M ETE R s Photographic tritlts for
Amateuwrs Opera Glasses,

Microscopes, Twirseupes, Spectacles, Barometers. W. H.
WALMSILLEY & C0Q. successors to R. & J. Beck,
Philadelphia. Illustrated Price List free to any address.

POINTERSTor Csers of $team Pomps,
¥an Duzen’s Patent Stedm Pomp

TROF.

Hizp.

55 2 SPENCER U0

HARTFORD € OMKN,

FOR i
MECHANICAL AND MANUFACTURING PURPOSES.

PATENT
JACKET KETTLES,
Plain or Porcelain Lined. Tested to 100 lb.

pressure. Send for Lists.
JAMES C. HAND & CO.,
614 and 616 Market St., Philadelphia, Pa.
BEAUDRY'’S

UPRIGHT
HAMMER.

¥ras no shaky wooden
hielve. Sﬁrings of best
rubber. Blow trueand
einslic. Most practi-
and economical
hammer made. Will
uce pxperses of
¥ shop, Send for
¥ doseriplion.

Beandry & Veooingham,
i BAKTON, MANH.

0L'N1Q:'Y W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS.

PROVIDENCE, R. I.
Hom & QUICK AT FIGURES, ¥rice$1:-A1 derlera—

Become lare free.
——The Woodbury Company, Boston, Mags.—

THR AMERIGAN BoLL TELERAONE 1,

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 allknown
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 itorits licensees responsiblefor such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

The Scientific American.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

Publishied Weekly, #3.20 a Yenr; $#1.60 Six Menths.

This unrivaled periodical, now in its forty-first year,
continues to maintain 1ts high reputation for excellence,

L Ty m-ho e eab-etrosiation over attained by any
scientific publication.

Everynumbercontainssixteenlarge pages, beautifully
printed, elegantly illustrated; it presents in popu'ar
style a descriptive record of the most novel. interesting,
and important advances in Science, Arts, and Manufac-
tures. It showsthe progress of the World in respect to
New Discoveriesand Improvements, embracingMachin-
ery, Mechanical Works, Engineering in all branches,

P

s

CLEAR W.ATHKEL
guaranteed in all cases,atlow
cost, and in quantities from 5
ia.ls. t0 5,000 gals. per minute,
rivate Houses,
4

Factories, Mills,
Steam Boats, Water Works
in Towns, and Cities.

our Xilfers are wimple in
copstruclion aod operalioo,
will #lund wny pressure, Lhe
filtering material is impoer-
ishable, and can be oleaoed
in frum flve to twenty min-
utes, effectunlly remoying sall
impuri
el Elins
Teady for a d

Aant, [end ford T, [-
AN pApET FOU suw advertise-
" ment in, to :
'THE NEAWARK FILTELING COMIPANY,

141 ConmmiieeE BT, NEwaeK, N .

HT&.SLACK BARRELMAcHgpy
(LT 09 ASPECIALTY G-

%> JOHN GREENWOOD &CO.

) ROCHESTER N.Y :

BRIGXT,

Hot or Cold. Ia

f¥Wateror Ligoita, mcient. !

Has no moviog parts, corseguently no
A9sume oo rlekd, f3 we guarantee eyery .

Pump. Above comparison with  Iet
Nemynd thls Pump of your dea.er sod |

teke: no [:huu.p!liuhst,itut,u_ wemake Ten

20,000 gailons per hour, E‘matewi"or whal purpose wanted

Pamps.**
AN DILAEN & 'l‘lizﬁl‘, Cinginnti, £,
Aluminum Bronze, Muminum Silver, Aluminum Brass,
FURNISHED IN INGOTS, CASTINGS, RODS, OR WIRE.

Our Malleable Castings can be made of over 100,000 peu:uis tensile strength, with extraordinary power to with-

THE COWLES ELECTRIC SMELTING AND ALUMINUM CO., CLEVELAND, 0.
MINING- AND HHOISTING

made and contracts taken for constructing all kinds of Mining Machinery.
I. A. FINCH & CO.,, SCRANTON,FA.
Cushioned Hammer.
Steel Helve, Rubber Cushions,
Full Line of Sizes.

W. P. DUNCAN & CO.,

Can Pumpﬁ Bandy or Tmpure
Wear, ut repiiras. notsouble. FPurcharers
FPurmps, HEinctors, ete., made of 1ron,
Priges frum 7 o 0 (Iuﬁm:itit’a frevun 100t
a
and sEnd fi',:r Cutalogue of ¥
SIT.ICOIN BRONZE,
stand corrosive Influences, and unrivaled beauty of u:lor. Send for pumphlet.
Machinery; also, Stationary Engines, Boilers, nnd Ventilating Fans. Estimates
(1) 7]
VULCAN
% TRUESQUARE, ELASTIC BLOW
Bellefonte Pa.. U. 8. A.

‘Leffel Water Wheels, §

¢ With lmportant Improvements.
11,000 IN SUCCESSFUL OPERATION.
FINE NEW PAMPELET FOR 1886
Sent free to those interested. {]
JAMES LEFFEL & CO., ¢
Springfield, Ohio.
110 Liverty St., N. Y. City.

IEMANN’S AMBER LURRICATING O11., Jor ;
heavy or light machinery. Better and cheaper than °
Lard, Spermor Neatsfoot. J.H.TIEMANN, Brooklyn, N.Y

'én e S sgiI%TII\D/lN@ ¥ @ MODELand g Sui{utinr.
-

ZIEELMQ-E .EUERYEET_EI.SPHNGS. NEKYORK OITY EXPEBIMENTA c'cEI;‘Jgﬂsff:‘Bnm'

WORK sreinity. lon’ tbis Pape

LTY.

Wood Working Machinery.

(Mention this Paper.)

¢ Interesting to Manufacturers.”
Manufacturers having good.facilities, and desiring to
make a Roller Skate, operating upon an entirely new

griuciple which, in point of merit, experts pronounce to .
¢ far ahead of any in their line, will please address Universal S8aw Benches, Buzz
S M. BROWN, No. 2725, South State Street, Chicago, 11l Planers, Turning Lathe for Pat-

tern, Cabinet, and Wood Working
ShoysSSmgle and Double Rotary
.. Bed Surfacers, Stretching Ma-
chines, Blind Slat Planers, etc.
HERBERT BAKER, Foundry
andMachineWorks, Toledo,Ohio.

PATENT

OLD ROLLED

MARTIN BRICH MACHINE.
Larest ano IMpRoveD Brick Macninery
For Botk STEAM AuD HoRSE FaweR,

HENRY PRI, VENTOR PROPRIETOR

SHAFTING.

The facr that this sbafting has i per cent. greater

stre h, a finer finigh, and is truer to gauge,than an
otherin use rendersit nndoubtedly the most economic
We are also the solemanufacturers of the CKLKEBRA'T'FD
CoLLIN 8 Par{lnr¥hiyi- and furnish Pulleys, Hangers,
les. Price list mailed on

etc,, of themost erIp d st
applicationto i & LAUGHLINS, Timited,
Try Hireet, 2d ar Avennas, Pitteburg, Pa.

oreer Lake gud Canal 8ta,, Chisaen, 111,
B~ Stocks of this rnaftingin store and fur sale by
FULLER, DANA & FITZ, Boston, Mass,
Geo. Place Machinery Agency.121 Chambers St.. N. Y.

AN MAMUSACTURER, [ ANCASTER A USh

'._."The Best in the \-Nor.l_c_:i.—

We make the Best Packing that can be made regardless
of eost. Users will sustain us by calling for the **JEN-
KINS STANDARD PACKING.”

Our “Trade Mark” is stamped on everysheet. None
genuine unless so stamped. (&~ SendforPriceList ** B.”

JENKINS BROS., .

91 John Sireety No Yo 79 Kilby Street, Boston,

.‘““‘—“

|

TRADE

AR K

b

© 1885 SCIENTIFIC AMERICAN, INC

' $1.60 six months.

Ch ry, Metallurgy, Eiectricity, Light, Heat, Archi-
tetture, Domestic Economy, Agriculture, Natural His-
tory, etc. It aboundswith freshand interesting subjects
for discussion, thought, or experiment ; furnishes hun-
dreds of useful suggestiuons for business. It promotes

. Industry, Progress, Thrift, and Intelligence In every

community where it circulates.

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

, reading of THI? SCIENTIFIC AMERICAN.

Terms for tbe United States and Canada, $3.20 a year;
Specimen coples free. Remit by
Postal Order or Chieck.
MUNN & CO., Publishers,
361 Broadway, New York.

I EX El

Scientific American Supplement.

THE SCIENTIFIO AMERICAN SUPPLEMENT is a sepa-
rate and distinct publication from 'THi: SCIENTIFIO AM-
ERICAN, but is uniform therewitb in size, every number
containing sixteen large pages. THE SCIKNTIFIC 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, embracink
Biology, Geology, Mineralogy, Natural History, Geo-
graphy, Archeology. 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 vast amount of fresh and valuable information per-
taining to these and allied subjects 18 given, the whole
profuselyillustrated with engravings.

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

Price for the SUPPL.EMENT 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 SCIENTIFIC AMERICAN.

To Foreign Subscribers.—Under the facilitles of
the Postal Union.the SCIENTIFIC AMERICAN isnowsent
by post direct from New York, with regularity, to sub-

- seribers in Great Britain. India, Australia, and all other

British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South Ameriea.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year ; $9, gold,
for both 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,

'I\HE ‘“Qcientific American ** is printed with CHAS-
ENEU JOHNSON & CO.’S INK. Tenthand Lom
bard Ste. Phila., and 47 Rose St., opp. Duane St.,, N. Y.
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