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Shdvertisements.

S

o=t Pige, ench insertion - - = 73 ceuts a line.
duck Puwé, each insertion - - - $1.00 a line,

{About eight words to aline.

bngravings may kead advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office as earty
as Thursday morning to «ppear in next issue

KORTING UNIVERSAL
coveie o TNJECTOR

[ ng
' FOR BOILER FEEDING.

Operated by one handle,

WILL LIFT HOT WATER.
POSITIVE ACTION GUARANTEED UNDER
ALL CONDITIONS,
G STEAM PRESSURE.
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR.
OFFICES AND WAREROOMS:

Philada.,12th & Thompson Sts. | New York, 109 Liberty
Boston, 61 Oliver St. Street.
Augusta, Ga., 1026 Fenwick St. | Denver, Col., 438 Blake
San Francisco, Cal., 2 Califor- | Btreet.

Chicago, Ill., 204 Lake St.

nia Street.

U A N1'ED secon.t-i.;h.a.ud.Pianér and M.at.cher. Modér_n

build. N.CHEURCHILI., Manron, Wis.

THE COPYING PAD.—HOW TO MAKE |
and how to use; with an engraving. Practical directions i
how to prepare the gelatine p:il, and also the aniline ink
bytwhic tﬁe copies are muiile; huw to apply thewritten
letter to the pad; how to take off uipieu of the letter.
Contained in SCIENTIFIC AMERICAN 21T PLEMENT, NO. !
438, Price 10 cents. For sale at this office and by all ;
newsdealers in all parts of the conntry.

HWJORNS
ASSESTES

ROOFINC.

For Factories, F'oundries, Warehouses, Raiload Build-
ings, Bridges. Car Roofs, Steamboat Decks, &c., con-
sists of strang canvas, combined with an Asbestos
coated felt, anil a Manila lining, water-prooted and com-

ressed into a compact, flexible sheet resembling
Peather. It is supplied ready for use in rolls containing |
200 square feet, packed in cases suitable for shipment to
all parts of the world. It is adapted for steep and flat
roofsin all climates, costs unlg about- half as much as
tin, and ¢an be readﬂy applied by any one.

Asbestos Roof Coating and Cement for Pre-
serving aund Repairing Roofs.
ASBESTOS BUILDING FELT.

This Felt is composed entirely of Asbestos, and is':
gtrictly fire-proof. For use under floors, s’hmgles,

weather-boards, &c.

Asbestos Boiler Coverings.

Asbestos Locometive Lagging.
Asbestos and Hair Woven Felt.
Asbestos Lining Felt.

ASBESTOS PISTON-ROD PACK!ING.
ASBESTOS WICK PACKING.
Asbestos Mill-Board and Sheathing.

Asbestos Gaskets, Rings and Washers, Asbestos and !
Rubber Tape and Cletl, Asbestos Claths, Cord, Tine, :
Yarn, Askestos Plastic Stove-Lining, Conerete Coating,
Gasket and Retort Cements, Fire-proof Paints, &c.

DESCRIPTIVE PRICE LISTS AND SAMPLES SENT FREE.

H.W.JOHNSM'F'GCO.,.

Sole Manufacturers, 87 Maiden Lane, New York.

175 Randolph 8t., Chicago. 170 N. 4th 8t., Philadelphia.
Billiter House, London.

-_.B‘f'ee Yo Manufacturers and Tnventor
PLAIN WORDS ABOUT I'ATE
e B. Stocking, Wughing

u, b, {

ATENTS.

MESSRS. MUNN & CO.. in connection with the pub-
lication of tne SCIENTIFIC AMCRIGAN, continue to ex-
amine Improvements, and to act as Solicitors of Patents :
for Inventors.

In this line of business they have had forty years -
experience, and now have wnequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the

Cnited States, Canada, and Foreign Countries. Messrs. | This Knieht, Collins, and Pelten wheels. Methuds of

Munn & Co. also attend Lo the preparation of Caveats, i
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business :
intrusted to them is done with specialcare and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con- ;
tainingfull information abont 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 also send. free of charwe. a_Synopsis of Foreign
Patent Laws, showing the ¢est.and method of securing
patents in all the principal couniries of the world.

MUNN & CO.y Solicitors of Patents,
561 Broadway, New York.
BRANCH OFFICE.—Corner F and Tth Streets,

Wasehington, D. C.

MANUFACTURED

conditions, and never have faled.
To avoid impesition, see that

71 Jobhn Street, New York.

JENERKINS BROS.,
Send for Price List “A.”

Gate, Globe, Angle, Check, and Safety.

OF BEST STEAM METAL.

Are the acknowledged standard of the world. Have been in use since 1868, under all possible

valves are stamped “Jenkins Bros.”

79 ’Kilby Street, Boston

ROOFINC.

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circulars and samples free.

A NEW WATER BELL.—DESCRIP-

tion of a newmethod of producing a transparent bell
with the water issuing from a nozzle. Illustrated with
IENTIFIC AMERICAN '
To be had at

gne engraving, Contained in

SUPPLEMENT, No.456. Price 10cents.

this office and from all newsdealers.

YHE(

AUTOMATIC ENCINE

4 of fuel wod water than any cngine

| per cent more power than rated ur, All
engines warranted. All sizes and styles, 2 1o i harae
power. Send fur {\T‘iﬂf.‘..'s and catalogue A &,

B. . PAYN ONS,

E &S
P. 0. Box 1207. Elmira, N.'Y.
OrourGeneral Sales Office, 83 Liberty St. & 149 B'way,N. Y.

;

APPARATUS FOR ELECTRICAL MEAS
urements.—Illustrations and description of the various
interesting a %mratus for measuring electricity that
were shown at the Munich Exhibition, including Wiede-
mann’s bifilar galvanometer; Wiedemann’s galvano-
meter for strong currents; Zenger’s differential photo-
meter; Von Beetz’s solenoid; apparatus for demon-
strating tbe principle of the Gramme machine; Van
Rysselberghe’s thermometrograph; Von Beetz’s chro-
nograph; and Harlacher’s apparatus for studying deep
currents. Illustrated with seventeen engravings. Con-
tained in SCIKNTIFIC AMKRICAN SUPPLEMENT, No. 4:21.
Price10 cents.
dealers.

AUSTRALIA.
wishing to be representedin these colonies please com-
municate with Messrs. Imray & Co., Australian Agents
28s Basinghall 8t., London, E. C., and at Sydney and
Melbourne.

ENGINEER'S POCKET BOOK. BY

. Charles 11. Haswell, Civil, Marine, and Mechanical En-

gineer, Giving Tables, Rules, and Formulas pertainiug
to Mechanics, Mathematics, and Physics, Architecture,
Magonry, Steam Vessels, Mills, Limes, Mortars, Cements,
etc. Wi pages, leather, pocket-book form. Price $4.
This valuable work will be sent on receipt of price by
MUNN & CO., New York.

Portable Sto

_ POCKET SIZES.
Trox ot of O
SEND FOR

- A g

Alves nuore poveer TTOTA S0me LoD,

To be had at this office and from all news- :

Bona fide American Manufacturers ;

MEASURING HEAT.—A PAPER BY

Otto Pettersson, proposing a nmethod ot measuring heat
which the author intends shall fulfill some cenditions
that the progress of modern scienee will more and more
urgently require. With four engra¥ings. Contained in
SC1ENTIFIC AMERICAN SWPPLEMENT, No. 456. Price
}10 clents. To be had at this office and from all news-

ealers.

Address JOHN A. ROEBLINGs &
ers, Trenton, N. J ., or 117 Liberty =tre

W

Bend for circular.

@N &, Manufactur-
er, New York.

STEAM ENGINE.—THE CADET EN-
gineer; or Steam forthe8tudent. By JoHN H. LONG.
Chief Engineer, U. 8. Navy,and R. H. BUEL, Assistan!
- Engineer, U. 8. Navy: cuts, etc. 8vo, cloth, §2.25. Ad-
dress MUNN & Co., 31 Breadway, N. Y. Cit
Send for our special book catalogue,to
i plication.

INFORMATION
For Users of Steam Purps,

Van Duzen’s Patent Steam Pump

No Packing or Oil, )
-+, Requires { No Repairs or Skill, Reli-
{ No Care or Attendance.) able.

it
|k ready ; no moving parts; all
huudreds in dally ase;

every pump gusr-
; anteed; not like cheap Pumps made
of Iron; all sizes to ¢ inch discharge;

100 to 20,000 zallips per hour. Hiale for what purpose
wanted and send for Ciuiulogne: of ¥ Pumps.’”
VAN DUZEN & TIF'T, Cincinnati, 0.

BICHROMATE OF POTASH PILES.—

Description of a new arrangement of Grenei’s bichro-
i mate of potash pile, making it an apparatus of great

| constancy and convenience. Illustrated with three fig-
ures. Contained in SCIENTIFIC AMERICAN SUPPLE-
and from all newsdeslers.
Wanted 4,000 Sawyers and
s A‘vs Lumberm(;n te send us their SA‘V s
atm WS, Weare livsf ol rdnes NaTeli-
houti;ne and  tempering =awe
with wonderful effect upon improving their
i wUu_ulit_\' s tongnt
s Beaver Falls, Pa.

MENT, No.455. Price 10 cents. To be had at this office
A full avidress Tora copy of Emerson’s D37 PBook
AL Gas T
Less, enabling us te reducs
pric Adlplnes
EMERSON, SMITH & €0, (Ltd.),

w
S

rage Batteries

FULLY EFFICIENT.

wisxroirtdt TRocbtuxxraao ks
CIRCULAR,

Constant Current Electric Storage Company,
S0 BEEIXEIMAIT STREET.

OM THE ECONOMIC APPLICATIONS
of Seaweed.—By Edward C, C. Stanford, }.C.8.—Sea-
weed asmanure. The manufacture of kelp. Iodine and

potash salts. Algin or sodium alginate and its economic ;
Contained in SCIENTIFIC |

uses. A valuable paper.
AMERICAN SUPPLEMENT, No. 443. Price 10 cents.
T'o be had at this office and from all newsdealers.

'SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPIIONE COMPANY,

W.H.ForBES, W.R.DRIVeR, THEO, N.VAIL,
President. Treasurer. Gen. Manager.

Alexander Grabham Rell’s patent of March 7, 1876,

: owned by this company, covers every form of apparatus,

including Microphones or Carbon ‘I'elephenes, in which
the voice of the speaker causes electric undulations
corresponding to the werds spoken, and which articuia-
tions Cproduce similar articulate sounds at the receiver.
The Commissionerof Patents andtheU. 8. Circuit Court
haved ecided this to be the true meaning of his elaim;
the validity of the patent has been sustained inthe Cir~
cuit on final kearingin a contested case.&nd many in.
junctions and fipal decrees have ix-e:s erhtnined on them,

This cempafy also owns and cunlrds all the other
telephonic invefitions of Bell, Edisou, Berliier, Gray,
Blake. Phelps, Watson, and others.

1Descriptive catalegues forwarded on application.)

Telephones for Pr‘vate Line, Club, and Social systems
can be procured dwreetly or through the authorized
agents of the company.

All telepnones obtained except trom this company, or
its authorized licensees. are infringements, and the
makers, sellers, and users will be proceeded against

Information furnished upon apolication.

Address all communications to the
AMERICAN BELL TELEPHONE COMPANY,

95 Milk Strreet. Boston, Mags,

HOW TO LAY A DRAIN.—A PAPER
byJ. M, Allen, treating of the practical rnd thorempgh
execution of the work of driin lines. Contained 1n
SCIENTIFIC AMERICAN SUPPLEMENT, No. 445, Price

cents. To be had at this ofice and from all news.
dealers.

THE GNLY PRACTICAL
ELECTRIC MOTORS .
= FOR FAMILY JEWiMC MATH INES-
4 !'_‘1E ELECTROU-DYHAMIL £0 PHILA,

D4 CARTES S1P

i
WATER-POWER WITH HIGH PRES-

sures, and Wrought Iron Water Pipe.—A paper by H.
Smith, Jr., C.E.—The Problem of utilizing small quanti-
ties of water with high heads. The hurdy-gurdy wheel.

condueting water and transmitting power. Texas Creek
ipe and aqueduct. With 16 engravings. Contained in
CIENTIFIC AMERICAN SUPPLEMENT, Nos. 494 and

455. Price 10 cents each. To be had at this office and
from all newsdealers.

“Rider's New and Improved
COMPRESSION

Newand Improved Designs.

INTERCHANCEABLE PLAN

MANUFACTURED BY

DELAMATER IRON WORKS,

C.H.DELAMATER & CoO., Proprietors,
No. 16 CORTLANDT ST., NEW YORK, N. Y.
And 40 Dearborn 8Street Chicago, lll.

© 1885 SCIENTI

Hot Air Pamping Engine

WORK SHOPS

WITHOUT STEAM POWER
VY USING @UTFITS OF

- Barnes’ Patent Foot Power!™F

CTnnnnery can of ]!:)_\L"lf_: with aleazn

pewer. Sold on 1rind,  Metal and

weodworkers send fne prices. 1o

trated eatalogue free.

W, F. & dno. Barnes Co.,

Rockford, Ill.

Address No, 1586 Main St.

ROOTS NEW [RON BLOWER,
i 'ﬁ -

SO ST EIvE BLAST.
IRON_REVOLVERS, PERFECTLY BALANCED,

Has Fewer Parts than any other Blower. -
P. H. & F. M. ROOTS, Manufacturers,

CONNERSVILLE, IND.
8. 8. TOWNSEND, Gen. Agt.,22Cortland St., 8Dey St.,
COOKE & CO., Selling Agta., 23Cortland Street,
JAS. BEGGS & CO., Selling Agts. 9 Dey Street,
NEW YORK.
SEND FOR PRICED CATALOGUE.

| THE RAILWAY BUILDER. A HAND-
i book for Estimating the Probable cost of American
Railway Construction and Equipment. By William J.
Nicolls, Civil HEngineer. Illustrated. In one volume,
fullbound, poeket-book form.  Price $2. This is an in-
valuable book for railroad men. Address MUNN & CO.,
| 361 Broadway, New York.

PIPE CO

Fireproof Non.conducting Coverings for Steam Pipes,
Boilers, and all hot surfaces. Made in sections three
feet long. Easy
Fiber, Millhoard Packing, and Cement.

CHALMERSSERNGE €2

STEAM BOILERS. — THE BOILER-
mwaker's and Iron Ship-builders Companion. eoniprising
u sevies oF orimigd abd carefilly caloalaled talles, of ]
EIoEt i1ty Fo peeeons intorests] in_them-n n‘ft
By Jaues Foloex, author of © Mechanion) Futrles,”
00, Address MUNY & U0, S Booadway, XYL i

$end for vur speclal
siplication. .

FIC AMERICAN, INC

heels and Ropefor conveying power long distances. |

ity.
be had on ap- *

Can pump any kind of liguid; ever |
rass; can- .
? not ¢log nur get out of order; fully tested;

privesy from $7 upward ; capacities from :

to apply. Asbestos Materials— .

bouk Catalogus, Lo be had fred on

Iil_"“m!ed
. [cetaledue gent free .-

587 WASHINGTON 5T,
| BUSTON, MASS.

e ]
[ I’rovidence, R. I, (1’0rk 8t.), Six minutes’ walk West fromatation.
| Original and Only Builder of the
-HARRIS-CORLISS ENCINE
| With Harris Pat. Improvements, from 10 to 1,000 H.

i
| Send for copy Englineer’'s and Steam User's
OF IRON

DROP FORGINGS &

| By Benjamin Lee, M,D. A stody of the hygiene of the
i feet, pointing out how a shoe should be made in order
! to conform to the true shape of the foot. Illustrated
{ with 8 diagrams. Contained in SCIENTIFIC AMERICAN
| SUPPLEMENT, No. 444. Price 10 cents. To be had at
! this office and from all newsdealers.

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

LE AND CLAY RETORTS ALL SHAPES|

BORGNER & O BRIEN =
RACE, PHILADELPHIA,

- The Scientific American.
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

! Publliehed Weekly, $8.20 a Year; %1.60 Six Menths.

This unrivaled periodical, now in its forty=first year,
continues to maintain 1ts high réputation for excellence,
and enjoys the largest circulation ever attained by any
‘scientific publication.

Every number contsins siXteen large pages, beautifally
printed, elegantly illustrated; it presents in popular
style a descriptive reesrd of the most novel, interesting,
and fmportant advances in Science, Arts,and Manufac-
tures. It shows theprogressofthe World in respect to
New Discoveries and Improvements, embracing Machine
| ery, Mecbanical Works, Engineering in all branches,
Chemistry, Metallurgy, Electricity, Light, Heat, Archi-
: tecture, Domestic Economy, Agriculture, Natural His«
"tory, etc. It aboundswith fresh andinteresting subjects
| for aiscussion, thought, or experiment; furnishes hun-
i dreds of useful suggestiuns for business. It promotes

Tndustry, Progress, Thrift, and Intrlligemee in every
community where it circulates.

The SCIENTIFIC AMERICAN should have a place in
every Dwelling, 8hop, Office, School, or Library. 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 THR SCIENTIFIC AMERICAN.

Terms for tbe 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 York.

O EX X

Scientific American Supplement.

THE SCIENTIFIC AMERICAN SUPPLEMENT iS a sepas
rate and distinct publication from 'THE SCIENTIFIC AM.
ERICAN, but is uniform therewith in size, every number
containing sixteen large pages. THE SCIENTIFIC AM-
{ ERICAN SUPPLEMENT is published weekly, and includes
_avery wide range of contents. It presents the most re-
i cent papers by eminent writers in all the principal de-

partments of Science and the Useful Arts, embracing
| Biology, Geolegy, Mineralogy, Natural History, Geo-
! graphy, Archgology. Astronomy, Chemistry, Electricity,
i Light. Heat, Mechanical Engineering, Steam and Rail-
: way Engineering, Mining, Ship Building, Marine PFa-

gineering, Photography, Techbnology, Manufacturing
' Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, ete.

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 important Engineering Works, Mechanisms,
- and Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, .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.

T'0 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, Belgium, 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,
i for both SCIENTIFIC AMERICAN and SUPPLEMENT for
| one year. Thisincludespcstage, which we pay. Remit
by postal order or draft to order of
MUNN & CO., 361 Broadway, New York.

PRINTING INKS,
rTHE “Scientific American ™ is printed with CHAS,

ENEU JOHNSON & CO.’S TNK. Tenthand Lom.
* bard Ste. Phila,, and 47 Roge St., opp. Daane 8t., N. Y
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