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(About eight words to a line.
ongravings may head advertisements at the same rate
ver line, by measurerént, as the letter press.
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ROLUMBIA:
BICYCLES .|THE POPE

5 MFGCO

STRIGYGLES - B5T2%,
P Hardses L2 ¥V e TRl )m'?. )‘IUi'k'
1L WY  Aveoue, Chicago, 11

WORKINGC MODELS

And Fxperimental Macehinery, Metal ot Woodl, muude 1o
amler Ly 10 10 W ERK NI, 82 Centes #reet, New Vork.

HYDROPHOBTA, A& T'ATTER BY DR.
G. Vaillunt, giving his experience with simaba cedron
as an antidote to hydrophobia. Contamei in SCIEN-
TIFIC AMFRICAN SUPPLEMENT, No. 468, Price 10
cents. To be had at this officeand from all newsdealers.

BOOKWALTER ENGINE.
Compact. Substantial. Eeonom-
ical, and easily managed; guar-
anteed to werk well and give ,
full pewer claimed. Engme aud
Boiler complete,including Gov-
ernor. anp, etc., at the low
%, _ priceo
- Zl HORSE POWER

¥ 65

440 00
= Put on cars at Sprmgﬂeld 0.
JAMES LEFFEL & CO.
S rmgﬂe]d. Obio,
ar 110 Liberty St.. New York.

SOLUBILITY OF CHEMICALS.—A
valuable table, by Dr. J. H. Janeway, U.S.A_, giving the
solubiiity in water of the numerous chemicals used in
ghotography. Contained in SCIENTIFIC AMERICAN

UPPLEMENT, No. 46%. Price 10 cents. To be had at
thls oﬂlce and from dh newsdealers.

RADIATORS

FOR STEAM OR HOT WATER HEATING

U EACTUR
A, A GRIFFING IRDN
RS E

o
‘Huu flive zmrl. ‘m[n all l1ev Ll G,

- H.W.JOHN
A& Emms

Roofing, Building Felt,
Steam. Packings, Boiler Coverings,
Fire Proof Paints, Cements, Etc.
» Samples and Descnpuve Price Lists Free.
H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y.
175 Randolph St,, Chlcago- 170 N 4th St., Phlladelphla.

SECOND-HAND Surface Planer in good order
wanted cheap. Medium or small size.
A CAMEPE R L, 55 WAl HiTeet.

A

M. A Bl ELELI &N,
Providence. R, L (PPark 8t.), Sixminutes'walk West fromstation.
Original and Unly Builder of the

HARRIS -CORLISS ENCINE,

With Harris Pat. Improvements, from 10 to 1,000 H. P.

Send for copy Engineer's and Steam User’ s

Manual. By J. W. Hill, M.E. PrlceSl 25.

STEAM CATAMARAN MAY BAR-

rett.—Plans and specificationn of the catamaran May
Barret], a family cruising boat built for use ou rivers
and. lakes. Construction of hulls deck beams main
deck, upper works, engine and boiler, wheel. With 10
figures, Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No, 47-2. Price 10 cents. To be had at this
office and from all newsdealers.

KL VULCAN?”
Cushioned Hammer.
Steel Helve, Rubber Cushioos,

# TRUESQUARE. ELASTIC BLOW

Full Line of Sizes.
P. DUNCAN & CO.,
Bellefonte Pa.. U. 8. A.

Ww.

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.

Inthis line of businessthey have had forty years ex-
perience, and now have unequaled facilities for the prep-
sration of Patent Drawings, Specifications, and the
prosecution of 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 donewith special care and promptness, on very
reasonable terms.

A pamphlet 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-
signments, Rejected Cases, ITints on the Sale of Pa-
tents, etc.

‘We also send, free of charge, a Synopsis of »oreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

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

BRANCH OFFICE.—Corner of F and Tth strects,

Washin ton, D. C.

each insertion - - - 725 cents a Ilne. o

Adver-
tisements must be received at pudlication office as early |

The Best in the WOrId

of cost.
KINS STANDARD PACKING.”
Our “ Trade Mark’ is stamped on every sheet.

71John Streets N. Y,

i

S AWS
fril wilidress

A nr =AY -
Y

.l[\‘-{

T IJ}IlII‘
=y nglh

h“l'l{'-{l\, =HUITH & GO, (Led.d,
Bueaver Falls, Pus

5 i s

COCANDLES —AN INTERERTING DE-
Heripsioo of Lhe various irmpeoved apparating use:1 in the
marutactiure uf candles,  Hlustrated with
Comtalue L iu SCIENTIFIC AvERICAN SUEPPL
Agd. Price Uloents To be hiwd 06 this offier
ull newsdaealers,

Nil:l FINE GRAY IRON ALSO0 STEEL

S|
%IJEP‘B‘- Nty

DRAINAGE.—A SERIES OF VERY'

I excellent directions for draini ny railways, roads, etc.,

FINISHING
I.EHIGHAVE & AMERICAN. ST. PHILA -

by Mr, Charles Paine, ¢ nntained in SoIENTIF]C AMERI- | Hogshead
| cAN SuPrLiMuNT, No. 468. Price 10 cents. To be | AND

had at this office and from all newsdealers.

 WORK SHOPS

‘ WITHOUT STEAM POWER
. HY USING OUIFITS OF
'Barnes' Patent Foot Power
muhinery eun Gumbpete wirl s

power. Sold on reinle Mg

Over 50 varieties manu-
factured by

E & B HOLMES,

BUFFALO, N. Y.

Fuu und Elave Jolonter,

‘We make the Best Packing that can be made regardless .
Users will sustain us by calling for the “ JEN- )

None

genuine unless so stamped. & Send for Price List * B.”
JENKINS BROS.,
79 Kilby Street, Boston.

Stave Machinery.

wandwnrkers send For priees.
trated catulopgue foee

/' W.F. & Ino. Barnes Co..
Rockford, 111. =
Address No. 199 Main St. -

,\

TII.E AND GLAY RETORTS ALL ShAPES
! . - —=BORGNER & O'BRIE
| [ VE. RACE.

PHILADELPHIA,

”EXTERNAL PARASITES OF DOMES-

NATURAL GAS.—A PAPER BY C E.

ITequembourg, discussing the illuminating power and mites.
caloric value 0f natural gas as compared with thatmaae Contained in SCINNTIFIC AMERICAN SUPPLFMINT,

tic Animals.—By Herbert Osborn. Lice. Ticks.
Preventive measures. Means of destroymg

from coal. Contained in SCILNTIFIC AMERICAN SUP- | 463. Price 10cents.

PILEMENT, No 471. Price 10 cents. To be had atthis all newsdealers.
office and from ail newsdealers. R

Sl Dt S Vel ,%'

INFORMATION
For Users of 8team Pumps,

bl S No Packing or Oil,
| Renuies No Repairs or Skul Re
{ No Care or Attendance. S abie.

il un pump uoy kind of leuid;
croaudy ; uoctnoving parts; all bmis can-
ol nureelnut ef order; fullvt('ﬁtud-
hundresds in daily ase; ever pump guar-
anteed; oot ike chedp umps made

They combine the brassseat and rubber ;
disks. We guarantee them to weigh more X
than any others in the market. ‘K

Samples sent for trial. of Tren; ill sizes to 6 inch discharge;
X X rrxces from 37 upward ; capacities from |
= J[BLLAND & THOMPSON, Manufactun[s 100 to 2000l gallons per hour. State for what purpose

anted ang iend for (,atalo;ue of ** Pu

mps.’
217 RIVER * T., TROY. N. DUZEN & T1E'L, Cincinuati, O.

' THE STOCKPOBT GAS ENGINE.

Unequaled for Simplicity, Dulublhty
General

I
Reliability, Economy, Lightness, and
Design.

to H. P. than any other engine.
mcxsow MANUI‘ACTURIN

Send for particulars of Sizes and Prices to

G CO., Seranton, Pa. 112 Llherty St., N. Y., 0. S. A.

ROOTS NEW |RON BLOWER

ON @FVVAGL DI%PO%AL —BY PR()F
H. Robinson. Sew:ge disposal on land. Sewage dis-
posal by chemical treatment. Scewage disposal by dis-,
Icharge into river or sea. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 467. Price 10 cents.

To be had at this office and from ali newsdealers.

I‘DSI T E: BLAST.

'IRON _REVOLVERS, PERFECTLY BALANCED,

Ad?es; 70 ‘{:IUYI A. %?}I,J%LI%TG,: bOtNlS\* Maeufﬁcmr_ Has Fewer Parts than an Blower
- ers, Trenten, D or 117 Liberty Street, New Yo
Wheels and Rope for couveym};z power long distances. P.H. & F. M. ROOTS, facturers,

CONNERSVILLE, .
8. 8. TOWNSEND, Gen. Agt.,22Cortland St., 9Dey St.,
QOOOEKE & CO., Sellmg Agts., 22 Cortland Street, )
JAS. BEGGS &n CO., Selling Agts 9 Dey Street,
BEW YORIXK.
SEND FOR PRICED CATALOGUE.

" Send for circular.

»BY PRODUCTS FROM COKE OVENS.
| —A paper by Dr. Otto, describing a system of regenera-
tor coke ovens designed with a view to utilizing the
by-products therefrom. ith 4 illustrations. on=-
| tained in SQENTIFIC AMERICAN SUPPLEMENT, No.
469Y. PricelOcents. Tobe hadat this office and from
all newsdealers.

AUSTRAL IA . Amel ican Manufacturers
wishing to be represented in these colonies please com-
municate with Messra. Imray & Co., Australian Agents
28a Basinghall St., London, E. C., and at Sydney and
Melbourne.

WHAT THE BAIxER CAN GET OUT
of a Barrel of Flour.—An interesting discussionof the
question as to how much a reduction of 25 per cent. in
wheat has benefited the consumer. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No.464. Price

ELECTRIC CONVEYORS.— DESCRIP-

3 tion of two ingenious systems for the electric carnage
g]eg?gl}:' Tobe had at this office andfrom all news- i of small packages. Illustrated withl13engravings. Con-
i tained in SCIENTIF!C AMERICAN SUPPLEMENT, No.

464. Pricel®cents.

PIPE GOVERING- ' AP Rewsdontots.
Telegraph and Electrical

|
|  Medical Batteries, Inventors’ Models, Ex feri-
‘ Send for

To be had at this office and from

mental Work, and fine brass castings.
catalogue C. E.JONES & BKO. Cincianati, G.
Itis impertant te us that you mention this paper.

SINhING THROUGH QUICKSAND.
—A paper by H. W. Hurhes, desceribing the Poetsch
rocess of sittking throngl
cial freezing. Contained In SCIKNTIFIC AMERICAN
SUPPLEMENT, No. 468, Price 10 cents. To be had at
this office and irom all newsdealers.

B‘Feproof Non-conducting Coverings for Steam Pipes,
Bm ers and all hot surfaces. Made in sections three .

. ’ Q
I< nbel', ﬁhll%%m d Pacllg;ng'.‘nsv?«f ég?né‘g:tl.mrmls— | E I?EI\Vc Cs A%(%INC s
CHALM ERS-SPENC

419-421 Eighth Sty gew York.

THE_VAPORS OF METALS.—A PA-

per by John Parry, treating of the spectroscopic exam- !

PUMPING ENGINE,

FOR
Dwellings & Country Seats

ination of the vapors evelved on heating iron, etc., at Simplest! Cheapest! Eco-

g,an;os 3511-)1;3 ]B:'Iezs:g‘re Gontaﬁ](l;ed in SCIFONTIFIC ABEI[‘ FRI- nomical! Absolutély Safe!
i N 4 + Price ts. Tobe

bad this office and from all neWSdealars.l cen b Delamater Iron Works,

—_— S —— C. H. Delamater & Co.,

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

Designed for actual work; no
toy. Lathes for wood or metal. -
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs outfits. Lathes on trial.

Catalogues mailed on applica-
catlon
165 West 2d Strect,

Cinciunati, Obio.

- Proprietors,
16_ Cortlaude  Street,
F New Yorlk, U. S. A,

And 40 Dearborn St.,
l_lur‘nuo. Ill.

SOFTENING WATER —DESCRIP-
tion of an apparatus devised by Messrs. Gaillet & Huet,
for sottening and
, With lengraving.
' SUPPTEMPNT. No. 466. Price 10 cents.

Te be had at
| this office and from all newsdealers.

© 1885 SCIENTIFICAMERICAN, INC

Itch

To be had at this office and from

> ¥un Duzen’s Patent Steam Pump

ever

quicksand by means of arti- -

_ STEAM ENGINES.

Horizontal and Vertical.

Drede Machinery.
F‘Iﬂlﬂ‘. Pu\ul("r‘, wlate wnd
Fliut ¥Mill Nachinery, Tars
bine Warer Wheels,

York hifg Co., York, T2, U.38. A

NA% CENT HYDROGEN DIOXIDE AS
a Bleach.—Advantages of barium dioxide asa source of
hydrogen dioxide in bleaching, and the method of
using it. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 465, Price 10 cents. To be had atthis office
and from all newsdealers.

EVERY USER OF MACHINERY

SHOULD LEARN

How 1o Use Loose Puligys,

Useful information on this subjoct
is given in our ‘‘ Catalogue No. 55.”
sent free to any address.

VAN DUZEN & TIFT, Cincinnati, O.

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

{THR AMERICANBELL TRLEpsnE .

’i 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 rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible for such

iunlawful use, and all the consequences
| thereof, and liable to suit therefor.

The Scientific American.

i THE MOST POPULAR SCIENTIFIC PAPER
iN THE WORLD.

Published Weekly, #8.20 a Yeur; #1.60 8ix Meonths,

This unrivaled periodical, now in its forty-first year,

i continues to maintain its high reputation for excellence,

. and enjoys thelargest circulation ever attained by any
scientific publication.

| Every number contains sixteen large pages, beautifully

Cpristern, eleganste-tmeratled s T Tresinis 0 TATRe

style a descriptive record of the most novel. interesting,

i and important advances in Science, Arts, and Manufac-
A | tures.

It shows the progress of the World in respect to
New Discoveries and Improvements, embracing Machin-

|ery, Mechanical Works, Engineering in all branches,
Starts with ease. Receives an impulse at every revolution. Runs silently. Uses less gas . Chemlstry. Metallurgy, Eiectricity, Light, Heat, Archi-

tecture, Domestic Economy, Agricalture, Natural His-
tory,ete. Itaboundswithfreshand interesting subjects
for discussion, thought, or experiment ; furnishes hun-
! dreds of useful suggestions for business. It promotes
[ndustry, Progress, Thrift, and Intelligence in every
community where it circulates.

The SCIENTIFIC AMERICAN should have a place in
. every Dwelling, Shop, Office, School, or Library. Work-
men, Forenien, 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 THI: SCIENTIFIC AMERICAN.

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

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

TE R

Scientific American Supplement.

THE SCIENTIFIC AMERICAN SUPPLEMENT i8 a sepa-
tate and distinet publication from 'THI. SCIENTIFIC AM-
KRICAN, but is uniferm therewith in size, every number
containing sixteen lange pages. THE SCILUNTIFIC AM-
ERICAN SUPPLEMENT is published weekly, and includes
a very wide range of contents. It presentsthe 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, 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 is given, the whole
profusely illustrated with engravings.

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

Price for the SUPPLLEMENT for the United States and”’
Canada, $56.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMiENT. both mailed
for one year for $7.00. Address and remit by postal

uritying water for steam boilers, h
ontained in SCIKNTIFIC AMFRICAN '

order or check,
MUNN & Co.. 361 Broadway,
Puablishers SCIENTIFi¢ 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 other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South America.
Terms, whensent toforeign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold.
for both SCIENTIFIC AMRRICAN and SUPPLEMENT for
one year. Thisincludespcstage, ®hich we pay. Remit
by postalorder or draft to order of

MUNN & €O.. 361 Broadway, New York.

PRINTING INKS.

HE ¢ Scientific American » is printed with CHAS-
ENEUJOHNSON & CO.’S INK. Tenth and Lom
hard Sts. Phila., and 47 Rose St., opp. Duane 8t., N, Y.

N. Y.,
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