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H W.JOHNS
ASBESTOS-
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 Randolph St.; Chicago 170 N. 4th St.. Pladatnkt

AND FINE GRAY IRON ALSO STEEL

ALLEPBLE

CASTINGS FROM SPECIAL R

MAS DEVLIN & 0%

J THO '\LEHK;H AVE. & AMERICAN ST. PHILA.

ICE-HOUSE AND REFRIGERATOR
Directions and Dimensions for construction, with one
{llustration of cold house for preserving fruit from
®eason to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
g‘ri(l:e 10 cents. 10 be had at this office and of all news-
ealers.

‘Write for Circular and tell us what you want.
B. W. PAYNE & SON, Drawer 1004, Elmira, N. Y.
Or address our New York Office.
H1LL, CLARKE & CO., Boston, Mass,

Eastern A gent,
No dan-

ur gazeqted‘ ertical Boiler will not prime,
ger of burning flues.

NATURAL GAS.—A PAPER BY C E.
Hequembourg, discussing the illuminating power and
caloric value of natural gas as compared with that made

om coal. Contained In SCIENTIFIC AMERICAN SUP~
PLEMENT, No 471. Price 10 cents. To be had at this
office and from ail newsdealers.

TELEGRAPH,

Instruments, Batteries, Magnets, Wire, Electri¢ Bells,
and Electric Apparatusand Supplies of every description.
Large illustrated catalogue mailed free. Manual of Tele-

aphy with instructionsfor leamers and for the opera-

ion of short lin es of Telegraph, freeto any address.

oJ. H. Bunnell & Co.,106 & 108 Liberty St.,N.Y.
TwoH. P. Otto Gas Engine: perfect

on SAI-E| condition; cheap. Addriss P. O.

Box 83, Newark, N. J.

KLEIN, SCHANZLIN & BECKE

Erankenthal, Paiatinate.
TFILTER "PRESSES,

in TRON and in WOOD, for
every known purpose.

" MANY YEARS' SPECIALTY.
2384 Supplied to ONE Ohemical Works.
Price Lists Gratis and Free of Postage.

SANITARY EXAMINATION OF DRINK- |

ing Water.~—!

Prof. E. R. Angell. The odor of water,
and how to

etect it. Tests and their appications.

Nitrates and Nitrites. TLead and iron. Test for lead.

Tests for organic matter. A valuable paper. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT. No. 46%2.
To be had at this office and from all

Price 1) centws.
newsdealers.
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REPAIR OF BOILER TUBES.—BY
F. W. Eichholz. A very valuable paper. How torepai
leaky tubes. How to remove worn-out tubes. ow
torepair tubes in service, and put them in place again.
Illustrated with 11 figures. Cobtained in SCIEN TIFIC
AMERICAN SUPPLEMUNT, No. 467. Price 10 cents.
To be bad at this office and from all newsdealers.
WM. A. HARRIS,

’rovidence, R. L (Park 8t,) 8i walkWest

Original 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 S8team User’s

Manual. By J.W. Hili, M.E.
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 of Patents
for Inventors.

In this line of business they have had forty years' .ex-
perience, and now have unegualed facilities for the prep-
aration of Patent Drawings, Specifications, and the
prosecution ot Applications for Patents in the United
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. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, ¢on-
taining full information about Patents 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, 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 eountries of the world.

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-

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

Price 81.25, |
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"BLAKE'S IMPROVED PIPE HANGER.

IT IS THE CHEAPEST AND BEST HANGER
IN THE MARKET.

It savesmany expensive Blacksmiths’ Jobs. Can be attached to pipe when in position. Expansion always
provided for. Cheap because it is simplé. Pitch lines of mains easily obtained. No troublesome screws to adjust.

JTENIXINS BROS., SOLE AGEINTS,
71 JOHN #1., NEW YORK.

13 SO. FOURTH ST., PHILA. 79 KILBY ST., BOSTON.

o

Address JOHN A. ROEBLING’S SONS, Manufactur-
crs, Trenton, N. J., or 117 Libert y Street, New York.
Whenls and Rope for conveying power long distances.

Send for circular.
Wanted 50,000 Sawyers and S Aw s

s Aw Lumbermen'to send us their

A full address for a copy of Emerson’s (& Book
AL GAS for heating and tempering Saws

of "AWR, We are first to introduce NATUR-
with wonderful effect upon improving their
unality and toughness, enabling us to reduce

s EMERSON, SMITH & CO. (Ltd,), s
Beaver Falls, Pa.

prices. Address
PIPE COVERING.
L3

VELOCITY OF ICE BOATS. A COLLEC.
tion of interesting letters to the editor of the SCIENTIFIQ
AMERICAY on the guestion of the speed of ice boats, des
nmonetrating how and why it is that these craft sai}
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIQ
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. Ta
be had at this office and from all newsdealers. -

ILE AND GLAY RETORT S ALL SHAPES
BORGNER & O'BRIEN<—
RACE. PHILADELPHIA.

Telegraph and Electrical

Medical Batteries, Inventors odels, Experi-

mental Work, and fine brass castings. Send for

catalogue C. E. JONES & BRO. Cincianati, G.
4y is important to us that you mention this paper.

- SPECIAIL FELT FOR ICE HOUSES,
| ~Fireproof Non-conducting Coverings for Steam Pipes,
Boilers, and sll hot surfaces. Made in sections three
feet 1““{;’-. Easy to apply. Asbestos [Vaterials—
Flbel'.c.lﬁlﬂ)i]-nrllElﬁtgkm .él,llN(lcCéaménot.
419-421 Eighth St., New York.

« STEAM ENGINES.
k Horizontal and Vertical.

I Dredging Machinery,

- Flour, Powder, Slate and
Flint Mill Machinery, Tur-
bine Water Wheels.

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

STATIONARY STEAM ENGINES H:PECIALLY
adapted fo Kleetrie Lighting Purposes. Troeating of the
development of Ales Fogined ;the prineiples of {on-
stroction and Eeonomy ; wilh descoriptions of Moduerae

Highest Indorsements,
Enviable Reputation,
Scientific Pedigree.

A two years’ test by conservative
manufacturers of national reputa-
tion has shown it to be the only per-
fect Lubricator for Loose Pulleys An
use. Prices very reasonable. Send
for our ‘‘Catalogue Number 55.”

Serew-Cutting Foet Lathe.

- Speed and High Spead Engines. By Hobert 1 TRooston a‘: Foot and Power Lathes, Drill
AM.CE witll many handsoumel y execated illustrations. ﬁ Presses, Scroll-saw  Aftach-

! 1\?1‘.0,“0 l(]}éll. $.50. Adotress, MUNN & COL Ml Broadway, ] ments, Chueks, Mandrels, Twist
New Yor i ills, v

11rills, Dogs, Calipers, ete.
i Lathes on

AUSTRALIA. America

1 g Latlies On trial.
anufacturers | o

\ - pavment,
wishing to be represented in these €olonies please come . <& ! ST 8
municate with Messrs. Imray & Co., Austra.hgm Agents ; = f(f;‘i&iﬁ_’é.ﬁ’itgi" ré’is%f,g usfit

28a_Basinghall St., London, E.
Melbourne.

C., and at Sydney and

Address H. L. 8hepard, Agent, 134 E. 2d 8t., Cincinnati 0.

ICE. REFRIGERATING

and - 'Ventilating Muekﬁnes.
Jarmans Patent. YORK
MF@. €Co., York, Pa.
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The Most Popular Scientific Paper in the World.

ESTABLISHED 1846.

= Circulam lér_ger thah M’apersnf its Glass Gomhined.

Only $3.20 a year, including postage to United States and Canada.
$4 a year, including postage to all countries in the Postal Union.

This widely circulated and splendidly illus-
trated paper 1s published week1¥. Everynumber con-
tains sixteen pages of useful information and a large
number of original engravings of new inventions and
discoveries. representing Engineering Works, St,eam|

every community where it circulates.
One copy of the SCIENTIFIC AMERICAN and one
copy of the SCIENTIFIC AMERICAN SUPPLEMENT (Bee

? =S ; prospectus below) will be sent for one year, postage
Machinery, New Inventions, Novelties in Mechanics, repaid, to any subseriber in the United States or

Manufactures, Chemistry, Electricity, Telegraphy," :
Photograiglh¥,, Architecture, Agriculture, Hortigulture: gaénada, tnreceipt of seven dollars by the publish-
Natural History, etc. ers.

The safest way to remit is by Postal Order,

All Classes of Readers find in the Screntirrc Draft, or Postal Note. Moeney carefully placed inside

AMERICAN a popular 7esume of the best mcientific infor- of envelopes, securely rssled. and correctly addressed,

mation of the day; and it is the aim of the publishers to Seldom goce astray, but is at the sender’s risk.

present, it in an’ attractive form, avoiding as much a|dressall leiters and make all orders, drafts, etc., pay-
possible abstruse terms. To every intelligent 111i1:u.‘ls|"'ble to

this journal affords a comsant supply of instructive: NIUNN & Co., 361 Broadway, New York.

This is a distinct paper from the SCIENTIFIC| the Sciences, Arts, and Mechanical Engineering. This
i AMERICAN, but it i8 uniform in size with it, every num- paper contains no advertisements.

| ber contalning 16 octavo pages. The SCIENTIFIC . .

AMERICAN SUBPLEMENT embraces a very widerange of| IPrice—8$5 a year, in advance; or one copy Og the

contents, covering the most recent and valuable contri-| SCIENTIFIC AMERICAN (see prospectus above) and one
copy of the SCIENTIFIC AMERICAN SUPPLEMENT both

butions in Science, Mechanics, Architecture, and ) A
Engineering from every part of the world.  Every num-| Mailed for one year for $7, paymentin advance to the
{ publishers. Remit by mail and address

ber contains several illustrations, consisting in part of
MUNN & CO.,

important ¢ngineering works, in progress or completed,
both at home and ahroud, architectural views of and Publishers Scientific American,
361 Broadway New York,

reading. Tt is promotive of knowledge and progress in

Van Duzen’s Pat. Loose Pulley Oller :

VAN DUzeN & TIFT, Cincinnati, O. !

SHEPARD'S NEW $60 |

THE AMERIGAN BELL 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 80th,
1877, No. 186,787.

Thetransmission of Speech by all known
forms of Electrie Speaking Telephones in-
fringes the rightsecured 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 liable to suit therefor.

SHOEING HORSES.—ABSTRACT OF A
uper by Secretary Russell. of the Massacbusetts State

ourd of Agriculture, giving some valuable hints on the
proper method of shoeing horses. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 461. !'rice 10 cents.
To be had at this office and from all newsdealers.
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RC o+ INCANDESEENT
LIGHTIHG M;\CHINES

" A
S ANG-PLATING

FiTC

THE DESIGNING OF ORDINARY
IRON HIGHWAY BRIDGES.

1llustrated by Numerous Engravings and 7 Folding Plates,
Showing Bridges A ctually]Constructed, and Giving Their
Dimensions; alvo containing 42 Tables. Price, $4.00. By
J. A. L. WADDELY, C.E.. B.A.8c., MA.E. The very com-
plete index will prove of great convenience to both
students and engineers, using the work as a book of ref-
erence. Address, MUNN & C@., %1 Broadway, New York.

SEBASTIAN, MAY & CO.’S.
IMPROVED $60
Serew Cutting Lathe.

Designed for actual work; no
toy. Lathes for wood or metal.
Drill Presses, Chucks, Drills,

ogs, and machinis's’ and ama-
teurs’ outfits. Lathes on trial.

Catalogues mailed on applica-
i cation.

1653 West 2dStreet,
Cincinnati, Ohio.

ELECTRIC CONVEYORS.—DESCRIP-
tion of two ingenious systems for the electric carriage
of smail packages. Illustrated with 13 engravings. (on-
tained in SCIENTIF:C AMEKICAN SUPPLEMENT, No.
464. Pricel0cents. To be had at this office and from
all newsdealers.

wam

INFORDMATYON
Yor Tacre ot Btenn Pmnpea.
Van Dozen’a Patent Bteam Pum

{ Mo Packing or (3l 1s
Hoequires ¢ No Hoeprirsor Ekill., Hell-
: ! Ko Cate or Attendance. Y ab e,

Can pwmp apy kind of liguid; ever
ready; oo moviog paris; all braes; can-
not livg por @et et of order; folly testod ;
hundrads in dally use; @Fery pump guar-
aptecd; oot ke cheap Pumps made
of Irom; all sigcs to £ ineh discharge;

G, S Fr—]ces from &7 ups acd ; capgoities Trom
100 teo HOM galloms per hour. State for what purpose
wanted aod send for Catalogue of  Pumps.” _
FAN DUANN & TIFT, Cincinooti, O.

THERAPEUTICAL EFFECT OF THE

Internal Administration of Hot Water in the Treat-
ment of Nervous Diseases.—By Ambrose L. Ranney,
M.D. Rules for administration. The effects of the
treatment. Theory of the action of hot water. Points
in its favor. Conclusions. Contained in SCIENTIFIC

AMERICAN SUPPLEMENT, No. 46:3. Price 10 cents. To
be had at

this office and from all newsdealers.

ERICSSON’S
NEW CALORIC
PUMPING ENGINE,

FOR
Dwellings & Conntry Seats
Simplest! Cheapest! Eco-
nomicall Absolutely Safe!
Delamater Iron Works,

C. H. Delamater & Co.,
Proprietors,

16 Cortlandt_ Street,
New York, U.S. A,

A NEW HYDRAULIC MOTOR.—FULL

description, with nine illustrative figures, of a novel
bydrommoror devised by Mr. Yapgn for irTigatiog and
other purposes. Coptgined in SCLEATIFIC AMBHICAN
RUPPLIEMENT, No. 463. Price 10 cents. To be had at
this office and from all newsdealers.

EPPS’S

CRATEFUL-COMFORTINGC.

COCOA

BOILER TUBES.—A VERY USEFUL

table, givingthe draught area and heating surface of
the various sized boilertubes and flues in use. Con-
tained in SCINNTIFIC AMERICAN SUPPLIMENT. No.

. Price 10 cents. To be had at this office and Zrom

all newsdealers.
BARREL, KEG,
/  HOGSHEAD,
Stave Machinery

Over 50 varieties
manufactured by

E. & B, HOLMES,

Buffale, N. Y.

HEAD ROUNDING.

glaus of new public huildings, handsome dwelling
™ MunN & Co. have obtained fur their eilents,

ouses, cheap cottages, honeehold furniture, ete.
Translations from French, erman, and other _. N ¢ ; .

foreign journals, accompanied with illustrations -of| #ince establishing their Agency in 1846, more than one

Grand Eigineering Works; algo of N“ald’md Mechani- huﬁgregﬂtllécrms}a,gigf t.gngtes;my has better facilities for

cal constructions of magnitude, projected, progressing, -obaaini_ni{)atente, trade marks, copyrights, etc. cheaply

and quickly.

and completed, at home and in all countries abroad.
The most important n&!apers read at Scien-| Inventions examined and advice as to patentability
given free of charge.

tific Conventions by the best and most profound think- 2
ers will be found 1n The SCIENTIFIC AMERICAN SuP-| Patents obtained in the United States, Canada, and all
|other countries on the best terms.

PLEMENT. This paper,when preserved and bound, forms 0 L . L
a most useful encyciopaedm of information, and pre-| Pamphlets of informationon obtaining Patents in this
country and abroad sent free on application,

sents & complete history of the progress of the times in
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|

© 1885 SCIENTIFIC AMERICAN, INC

CHOLERA.--ABSTRACT OF A PAPER
by Dr. F. H. Hamilton, presenting the varions facts that
are absolutely known about Asiatic cholera. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 471,
Price 10 cents. To be had at this office and from all

: newsdealers.
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fTHE ¢ Scientific American ” is printed¢ with CHAS.
ENEU JOHNSON & CO.’8 . Tenth and Lom
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