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Yaon mnyjuntly ctaim that the 001 Il
T BLA Fas nat ik equul iu gunlicy of |-
“mnterinl nnd thunh.

n DHAKLE,

‘Tuupectar of Moterial.
e THE<PBPE -MEG.COQ »
597 WASHINGTON ST, BGSTON Mass.

12 WARREN ST. 179 MICRIGAN AVE,,
- NEW YORK - HICAGO «

'} BRANGHFELES {79

AUSTRALIA. Bona fide Amerlcan Manufacturers
wishing to be represented in these colonies please com-
municate with Messrs. Imray & Co., Australian Agents,
28a Basinghall St., London, E. C., and at Sydney and
Melbourne.

Agents wanted. T. NEW, 32 John Street, New

a%’rtentxm . Auericun,
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The Best in the WOrId.

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

Our “ Trade Mark ' is stamped on every sheet. None
genuine unless so stamped. §2" Send for Price List * B.”

JENKINS BROS.,
71 John Street, N. Y. 79 Kilby Street, Boston.

“’:mt,ml Al X Sawrers wnd
s AW Lumbermen to send us their SA‘T s
full gddress for A enpy uf Rmersun's 2@ Book
OF WA WRL Wearetivad tointrodnre NATCR
Al Gas for hewting  and empering sSaowe
with wonderful effect upon lwproving their
1pnality anfl Yh\ljzhnezn, erablin g ud 1o redoce
priges. A 5

I‘HFR"!U\ SMITH & ). (Lid),
Beaver Falls, Pos

INFORLMA 'I"I O
3 Fur Trers of Bleam I"maps,
= Van Duzen’s Patent Steam Pump
Nt Packing or 0il, } Is
lnqulrr-q;i\uRppulr%t:r ‘«lel > He f-
! No Care or Attendanee. b ab o
an pump any kind of liguid; ever
Sroady s n0 OVInE parta; all brm«e Gull-
nod edow nur st aal ot l}l'l%l"]“ fully h’st,vd
fepn! rodls in daily use; every pump guu_r.
snteed; ot ke cheawp Pumps meade
of Imn &l11 sizes to Boineh discharge;
wices from B7 npward ; capaceities from
1 to ?ﬂl]']] gal‘l(nnﬂ per nour. State for wtm.t PULpue
wanted and -seud For Cotahogue of ©* Iumps.
DUZEN & TIFT Cincinunatl, Us

ROOFINC.

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circulars and sﬂm[i{leskfree
or

w
S

S

MACHINES FOR PRODUCING COLD"

Air.—A paper read by Mr.T. B .Lightfoot, before the
Instltutlon of Mecha nical Enimeere London, giving &
brief description of each of the machines hitherto de-
vised for producing cold air: and inciuding the theory,
construction, and practical working of a gream{ ime-
{Jroved form of apparatus for the same purpose. Tllus-
rated with an engraving wivi:g perspective view of one
of these machines 89 consmeted for mmrine TITT S8,
wrd interuied to Aupooy 5000 exblo feet of eold air per
hour. Contained in SCIENTIFIC AMERICAN St'PI’LE-
MENT, No. 274, Price 10 cents. To be had at this
office and from all newsdealers.

THE PAYNE AUTOMATIC ENCINE - OBTINGUNIYEBSHL

DCURLE TUBE.
Fin sor '3

gwir frum same amonnt

Glvesmore dp
ot fugl an

1 A oper cent more power rhan THLb e, All
engines warranted. All gizes and sty)es ¥t .M} hursu
power. Send torverieeq ar;dhcﬁm_log

& 50\?4,
P. 0. Box 1207, Elmira, N. Y,

Orour General Sales Ofﬂce, 83LibertySt. &149 B'way,N.Y.

'HW.JOHNS

ASBESTOS
PACKINC.

Our improved elastic Asbestos Piston Rod Packing 1s
made from the best quality of pure Asbestos fiber, and
is the most perfect, compact, and durable Packing ever
produced for locomotlve, marine, and other engines.

Asbestos Wick l’nckinﬁ
Asbestos Mill Board and hhenthmg,
sbestos Gaskets an in
Asbestos and Rubbu’ 'l‘upe and Cloth,

Asbestos Boiler Coverings.

Our Asbestos Cement Felting isthe most effective and
durable Non-conducting covering for Steam Pipes, Boil-
ers, Stills, and other Steam-Heated Surfaces.

Asbestos Hot Blast Cement Felting,
Asbestos Air Chamber (lovelinu',
sbestog L.ocomotive lmw

Asbestos and Hair Woven Felt.

ASBESTOS ROOFINC.
Asbestos Building Felt.

Asbestos Cloths, Cord, Twine, Yarn, and Sewing
Twine, Asbestos Gasket and Retort Cements, etc.

LIQU1D PAINTS, AND PURE COLORS,
DESCRIPTIVE PRICE LIST AND SAMPLES FREE.

H.W. JOHNS M'F'G CO.,

Sole Manufacturers,
87 Maiden Lane, New York.
175 Randolph St., Chicago. 170 N. 4th St., Philadelphia.
Billiter House. London.

PATENTS.

MESSRS. MUNN & CO.. in connection with the pub.
lication of tne SCIENTIFIC AMIRICAN, continne to ex-
amine Improvements, and to act as Solicitors of Palents
for Inveniors.

In this line of business they have had forty years
experience, and now have wunequaled facilities for

the preparation of Patent Drawings, Specifications, and ! tained in S0 TEX TIFIC AMKERICAS 51

the prosecution of Applications for Patents in the:
Cnited States, Canada, and Foreign Countries. Messrs.
Munn & (‘o. also attend to the preparation of Caveats, -
Copyrights for Books. Labels, Reissues, Assignments, -
and Reports on Infringements of Patents. 3ll buginess:
intrusted to them is done with special care and prompt-
Dess, on very reasonable terms.

A pampilet sent free of charge, on application, con-

waler thal oy cagine

1

taining full information about )atents and how to pro- .

cure them; direciions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, ete.

We aleo send. free of charpe, a_ Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patentsin all the principai countries of the worid.

MUNN & Ciby Snlleliors of Patents,
551 Broudway, New York.

BRANCH OFFICE.—Corner of F and th Streets,

Washiogicn, D. C,

INJECTOR

FOR BOILER FEEDING.
& Operated by one handie.
WILL LIFT HOT WATER.
POBITIVE ACTION GUARAKRTFED LMIER
ALL COMDITIONS.
NO ADJUSTMENT FOR WARYING S5TEAM FPRESSURE.
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

Street.
Chicago,Ill., 204 Lake St.

San Fr: nclsco, Cal,, 2 Califor-
nia Street.

THE

PUSEY & JONES CO.

Wilmington, Delaware.

iThe ‘““ MONITOR.”’
ANEWLIFTING AND NON=-
LIFTING INJECTIOR.

Best Boiler Keeder
in the world. H
Greatest Range '
yet obtained. Boes
not Break under
SuddenChangesof
Steam Pressure.

Also Patent

-EJEGTORS
Water Elevalors.

For Conyveying
‘Water and Liquid.
I’atent Ollers, Lu-

bricutors, ete.

NATHAN MANUFACTURING COMPANY,
; Semd forcatalogue. 92 & 94 Liberty St., New York.

SPEAKING TELEPHONES. .

‘THE AMERICAN BELL TELEPHONE COMPANY,

W. H. ForBes, W.R.BRIVER, THIEO, N.VAIL,
President. Treasurer. Gen. Manager.

' Alexander Grabam
owned by this company, covers every form of apparatus .
" including Microphones or Carbon Telephones, in which
the voice of the speaker causes electric unduiations
corresponding to the words spoken, and which articula-
14 t(ons pruduce etxmilar articulate sounds at the receiver.
he Commissioner of Patents and the U.S.Circuit Court
. have decided this to be the true meaning of his claim;
, the vahchty of the patent has been sustained in the Cir-
‘cuiton final hearingin a contested case,and many in-
junctlons and final decrees bave been obtained on them.
This cnmp.my also owns and controls all the other
telephonic inv¥rntinns of Bell, Edison, Berliner, Gray, '
Blake. Phelps, Watson. and others.
(Descriptive catalogues forwarded on application.!
Telepbones for i’rivate 1.ine, Club, and Social systems
can be 0gm)cured aireetly or through the authorized
agents of the cuompany.
All telepnones obtained except trom this company, or
its authorjzed 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,
93 Milk Street. Boston, Mass,

LY PRACTICAL

WING MACHINE S,
- DYNAMILD Co PHijA,
2 04 CARTER ST PijiADA, PA ] i

Lell's patent of March 7, 1876,

THE HARDEN STAR HAND GBENADE

FIRE EXTINGUISHER

Puts Out Fire Instantly.
See editorial noticein SCINTIFIC AMERI-
CAN of November 22d, 1884.

Sena for circulars. Address

Harden Hand Grenade Fire Extinguisher Co.,

.5 Wabash Ave., Chicago.
10 0]1 er St. ‘Boston, or
84 West Iimadway, New York.

7~ STEAM ENBINES,

Horizontal and Vertical.
Huffer’'s Automatic Vacuum

Pump. Powder, Slate, and
F Fline Mill Machinery, Tur.
bine Water Wheels.

|YORK M’F,G' Co-, YOI‘k, Pao, Uo S. A.
"HOW TO PREPARE LANTERN SLIDES.

—Formula for an unwashed collodio-bromide emulsion
with free bromide, with full directions for use iu making
p ates for lantern slides. Contained in SCIENTIFIC
AMIRICAN SUPPLEMENT, No. 444. Price 10 cents.
To be had at this office and-from all newsdealers.

BARREL, KEG,
Hogshead,

AND
Stave Machinery.

Over 50 varieties manue=
factured by

E & B. HOLMES,
Fan and Stave Jointer.

BUFFAL®. N. Y.

RELATIONS OF THE SOIL TO HEALTH.
—By Geo. H. Rohe, M.D. The so0il. Ground air.
Ground water. Biseases spread by soil impurities.

, Diseasses of animals dueto i 1m urities of soil. Ireven.
‘ tive remedy~irainage, ained in SCIENTIFIC
AMERIOAN HOPPELENENT, 44. Priceldcents. To

4
be hadat this office and from allnewsdealers.

WM. A. HARRIS,
Providence, R. 1, (f*urk 8t.), Sixminuates’ walk West fromstation.
Original ani Inly 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

Prlceﬁl 25.

Manual. By J. W. HIII. M.E.

" The Scientific American.

'THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

Published Weekly, 88.20 a Year; 81.60 Six Meatha,

ZINC 'FO PREVENT BOILER INCRUS
. tation.—A paper by G. Swinburnking, discussing tbe re-
| sults of the labors’of a committee appointed to inquire :
into the causes of decay in the boiiers of British naval :
ghips. and to propose measures for obviating them.
Contamed in NOIENTIFIC  AMERICAN
0.444. Price 10 cents. To be had at this office and
Lrom all newsdealers.

BUILDERS OF ALL BESCRIPTION OF

MAUHINERY TR o,

HIGH RAILWAY BSPEEDS. —BY W.

Barnet Le Van. Degeriptlon of trial trlp of the “new
departure ' Tosonotive N .:Cl_[] imade by Burnhani,
Parry & Co., from I’hﬂadelphm ta Jersey Cityand Ie-
turn. Amcuunt of speed made betwesn stalions LUlllg
end coneing,  Bteaming capacity of the o ew ] ocomotive’s
boiler. Water eonsuomeed. Best speed made. 31 miles
per hour. Trble ofspeeds inomiles per hour oF the fast
tin o in Burop:s: snd Ame . (ontuinnd in HetmsTiE
AMERTT AN BUTPLEMENT, N 240, Priee Il gonts, To
behadat thiscitice and from all newsdealers.

EVERY USER GF MACHINERY
SHOULD LEARN

How to Use Loose Pulieys.

] tm Useful information on this ynhlect
is given in our ‘‘Catalogue Xa.Ld."
- Bent free to any address.

VAN DUzEN & TIFT, Cincinnati, O.

APPARATUS FOR ELECTRICAL MEAS

urements, Hnstrafions and deseription of the virioos
Interesting apparatus for measuring electricity that
were shown ut the Muapich Exhibition. including Wiede-
mann'd LIfilnr galvanometer; syiedemnn's gHlvang-
mett T fOr STTOng CWITeulE; /umzpr W oiffer pntia
weler: Yim Buets's bOlelltud, appuratus for demon-
striting thi prmc: ple uf the Gramme muchine; ¥Van
ll,v-.m*lh!‘rgh[* thermometrograph; Von Beotg's ohro- .
nugraph; wod Harlachers apparatus for studying deen |
curreils, Il ustruted with sevealesn cogravings, Con-

VPPLEMENT, Ny, 21
To be had ut this office and frow alt news-

: Prien 1) centy.
rlr-uli’ru

PIPE GOVERIN G.

Flreproof Non-conducting Coverings for Steam Pipes,
Boilers, and all hot surfaces. Made in sections three
t long. . Basy to apply. \Asbestos Materials—
I‘iber. ¥iillboavd Packing. and Cement.

CHALM RS-SPENCE COQ,
=321 Eighth 8t,, New'York.

© 1885 SCIENTIF!

photo-

WATERPROOFING PAPER AND VEGE.
table Tissues.—A valuable paper by C.R. A. ‘\Wright, -
F.K.3, discussingtheuse of cupro-ammonium solutions :
asan a&)pllcatlon to paper and vegetable tissues in order !
tc render the latter water-preof, rot-proof, and practi- !
cally §r of insects. Contained in :
SCIENTIFIC AMERICAN SBUPPLEMENT, No. 444,
10 cents.
dealers.

oof agamst the uttac|

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

Wheels and Rope far conveying power long dxstances
Send for circular

A SHOE THAL

WILL NOT PINCH.—

to conform to the true shape of the foot. Illus

with 8 diagramg, Contained in SCIENTIFIC AMERICAN
SUPPLENENT, No. 444, Price 10 cents. To be had at !
tl.us oﬁi(,e and from all uewsdealers

B”JLI NGS &8 .JP)ENEERV“‘

HARTFQRD € ONN.

T Lo iz, SR
g

SWEEDPSTAKES PLANER, M&TC‘HLR

and Moulder, T beost XMl 'mrfhs‘pr;r'or!ve'r e,
Top head, driver with Two betbs, Tour geared Feed Hnlls,
tFrnmt rolle weightod, Pliulllg W in. wicle, fi in. hick
ezt AR by B3RS 24 SnL witle, § in. CRick W(,lght
AT, B4 e Iutlm;" s e reoneing hend. Hrali,
Ninar, And Blind Machinery & cpeeialty,  Wrlte Tor
spuriul prives  Rowley & Nennanee, Willlamaport, Pa,

>BORGNER & 0 =

nGUVE RACE, PHILABELPHIA.

BO(H\WAL’I‘ICIR ENGINE.

Compact. Substantial Econom-
ical, and easily managed: guar-
antéed to work well and give
full power claimed. Engine and
RBoiler complete. including Gov-
ernor. Pump, etc., at the low

ric
3240 00
00

|
|
| e of

; b HORSK POWER..

“

5 . .
g" Put on cars at. Sprin gﬁeld 0. ’
JAMES LEFFEL & CO.,
: Springfieid. OhIO,
or 110 Liberty 8t., New Veork.

I
L

IC AMERICAN, INC

SUPPLEMENT, -

Price :
Po be had at this office and from all news-

By Benjamin Lee, M.D. A study of the hygiene of the
feet, pointing out bow a shoe should be made in order i

This unrivaled periodical,now in its forty=-first year,
. continues to maiitain its high reputation for excelience,
and enjoys the largest circulation ever attained by any
; scientific publication.

Every number containg sixteen large 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 Mannfac-
tures It shows the progress of the World inrespect to
i New Discoveries and Improvements, embracing Machin-
e: y, Mechanlcal Works, KEngineering in all branches,

istry, Metallurgy, Electricity, Light, Heat, Archie
tecture, Pomestic Economy, Agriculture, Natural Hige
tory, etc. It abounds with fresh and interesting subjects
for discussion, thought, or experiment; furnishes hun-
! dreds of useful suggestions for business. It promotes
! Indusatry, 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, Foremen, Engineers. Superintendents, Birectors,

Presidents, Officials, Merchants, Farmers, Teachers,
t Lawyers, Physicians, Clergymen, people in every walk
and profession in life, will derive benefit from a regular
reading of THi: SCIEXTIFIC AMERICAN.

b | Terms for tbe United States and Canada, $3.20 a year;

$1.60 six months. Specimen copies free.
Postal Order or Check.

MUNN & CO., Publishers,

361 Broadway, New Yorl.

Remit by

TE E

Scientific American Supplement.

THE SCIENTIFIC AMFERICAN SUPPLEMENT is a sepa-
: rate and distinct publication from 'T'Hi: SCIENTIFIC AM-
" ERICAN, but is unitorm therewitb in size, every number
containing sixteen large pages. THi: SCIENTIFIC AM-
ERICAN SUPPLEMENT is published weekly, and includes
avery 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, Archeology. Astronomy, Chemistry, Electricity,
Light. Heat, M echanical 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 ipformation 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. $5.00 & year, or one copy of the SCIENTIFIC AM-
| ERICAN and one copy of the SUPPLIMENT, 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.

"1'o Meoreign Nulscribers,—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. 1ndia. 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 AMICRICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and St PrLEMENT 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.

HE ‘“Scientific American® is prinied with CHAS,
ENEU JOHNSON & CO.'S INK. Tenth and Lom.
bard 8ts, Phila., and 47 Rose St., opp. Duane St., No X
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