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Inside l’mze. ench insertion - - - 75 centsn line.
Back Page. ench insertion = - - $1.00 a line.

f{Abnut eight words to a line.

hngravings may head advertisements at the same rate
per line, by measurerment, as the letter press. Adver-
tisements must be received af publication office as early .
as Thursday Wmung to appear m m:u 188UE.

ENGINES
AND
BOILERS

of all wizes.

Write for Circular and tell us what you want.
B.W.PAYNE & SON, Drawer 1004, Elmira, N. Y.
Or address our New York Office.
Eastern Agents, HILL, CLARKE & CO., Boston, Mass.
Our patented Vertical Boﬂer will not prime.’ No dan-
ger of burning flues.

HIGH EXPLOSIVES FOR WAR PUR-
poses.—A paner by Prof. C. E. Munroe. U.S.N.A., dis-

cussing 8ome recent experiments on the use of high :

explosives for war purpuses Coutmned in SCIENTIFIC
AMERICAN SUTHLEMENT, No.o 474, Price 10 cenls.
Tao h&' hed at i.hm :ﬂ!(' a.nd frnm al] new '!(ILH.JE’I‘H

'A"S BESTO 8“
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., Philadelphia,

AERIAL NAVIGATION.— DESCRIP-
tion and illustration of a new aeronautic machine, de-
wlzed b r. Fred. W. Brearey, Secretary of the Aero-
m alical Society of Great Britain. Contalned in SCIEN-
TIFIC AMRICAN SUPPLUMENT, No. 467. Price 10
cents. ’I‘o be had at this office and from all newsdealers.

~ DRAWING
INSTRUMENTS.

SINKING THROUGH QUICKSAND
—A paper by H. W ﬁhes describing the Poetsch
grocess of sinking throug! quicksand by means of arti~
cial freezing. ontalned In SCIKNTIFIC AMERICAN
SUPPIL.LEMENT, No. 468. Price 10 cents. To be had ta
thls office and Irom a.ll newsdealers.

i Litustrated catalogue
sent on application to
T, COMSTOCK,
6 "Astor Place,
New York.

AND FINE GRAY {RON ALSO STEEL

EABLE ) CASTINGS FROM SPECIAL

mk_TlNNIm;_, y
SDNUN&W*‘ FINISHING . P
LEHIGH AVE X AMERICAN ST. PHILA.

'P.I\

ArﬂoM

PERFUMES A PAPER BY JACOB

Jesson, descnbmg various articles ¥:ed in perfumery,
apd thé mode of vreparing essences therefrom, stating
theamownt »1d cost of material required. and givin;
over thit) .ormuas for handkerchief extracts, wit
the cost o sach. Oontamed in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 47:2. Price 10 cents. To be had at
this office and from all newsdea)ers

wonr. A. HARRIB,
I’rovidence. R. 1, (Park &t.) Six ' walk W
Original and Only 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. Price81.25.

MENTION THIS PAPER.

HYDROGEN GAS, PROCESS AND AP-

tion

paratus for Producing. —By C. M. Tewié Du Motay.

Full description of a process for producing hydrogen by
the conversion of superheated steam carrying with it a
certain amount of naphtha vapor or its eq ulvalent, in
the presence of highly heated lime. By means of the
apparatushere describied and illustrated, hydrogen gas
cun be contin uously produced by the empioymentof two
sets of superheaters and two converting furnaces, which
can be alternately used. Illustmted with nine engrav-
ntained in SCIENTIFIC AMFERICAN SUPPLE-
Price 10 cents. To be had atthisoffice
and from all newsdealers.

) STEAM ENGINES.

Horizontal and Vertical.

f Dredﬂlnz Machinery i

‘- Flour, Powder, Slate an
= o anM:uMaclune.-y, Tur-
,;_E*“:' = bine Water Wheels.

-

York Mfg Co., York, Pa., U. 8. A.
AMERICAN MECHANICAL DICTIONARY., A

Descriptive Word Book of Tools, Instruments, Machipes,
Chemical and Mechanical Processes; Civil, Mechanical,
Railway, Hydraulic, and Millitary Engineering; a His-
t,m of nventions ; General Technological V ecabulary;

%eqtof Mechamcal Apijhm wesin Science and In-
dnstn and Fine Arts. Illustrated with upward of
7,000 eugravmgs By Edward H. Knight, A. M., Civil and
Mechanical Kngineer. Ln three octave volumes. The
set:, cloth, $24.08; sheep, $27.00. For sale by MUNN & Co.,

361 Broadway, New York Cit ty.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine iluprovements, and to act as Solicitors of Patents
for Inventors.

Inthis line of business they have had forty years ex-
perience, and now have unequaled facilities for the prep-
aration of Patent Drawings, Specifications, and the
prosecution of Applicationgs for Patents in the United
States, anada, and Foreign Countries. Messrs Munn &
Co. alsoattend tothepreparation 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, 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, Hints on the Sale of Pa-
tents, etc.

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

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

BRANCH OFFICES.—No. 622 and ¢4 F Street, Pa~

i tic Building, pear 7th Street, Washington, D. C.

THE NEW ¢ GRESHAM ** PATENT

Automatic Re-Starting Injector.

first premium at the Inventors’ Exhibition in England. May
be used as a lifter or a non-lifter; restarts immediately
without any manipulation whatsoever. after interruption
of the feed from any cause. The most effective injector

70 BOILER

Reliable and cheap.

Sole Manufaoturers in the United States and Csnada,

Nathan Manufacturing Co.

92 & 94 LIBERTY ST., NEW YORK.

SHEPARD’S NEW 380

Stl‘?“‘-Culﬁng Foot Lathe Cast, Steel.—A paper read before the Steel and Iron

1nstitute by He: Seebohm. A presentation of the
facts connected with the oid-fashioned method of con-
1 verting bar iron into steel and then melting it in clay
pots to form ingots of cast steel. Contained in SCIEN-
-, TIFIC AMERICAN SUPPLEMENT, No. 464. Price 10

Fuot and B

OWOT ImtJ GERNE -
s

i fpe ceuts To be had at this office and from atl newsdeulers.
Lathes ot triai o
payinent. |

Send Tor catulceue of (atfe

fur ALALEnTs Or ATtisany

AddressH L. Shepard, Agent, 134E. 2d 8t.,Cincinnati, 0

hﬂt: [ZEN0) ] |

NATURAJ. GAS.—A PAPER BY C E.

Hequembourg, discussing the illuminating power and
caloric value of nutural gas as co. TIpm‘ed with that made
‘from coal. Contained In SCIENTIFIC AMERICAN SUP-
. PLEMENT, No 471. Price 10 cents. To be had at this
Oﬂice and from axl nr‘wair‘a.{’rm

EPPS’S

CRATEFUL-COMFORTINC.

COCOA

ENGINEER’S POCKET BOOK.
Charles . Haswell, Civil, Marine, and Mecnanical Eu-

BOILER TUBES.—A VERY USEFUL
table, giving the draught area and heating surface of
the various sized boilertubes and flues inuse. Con-
tamned in SCIENTIFIC AMERICAN SUPPLI:MENT,

gineer. (,wlu%u'l‘d.ble% Rules, and Formulas pertaining 46'9. Price 10 cents. To be had at this office and from
to Mechanics, Mathematics, and Physics, Architecture, all newsdealers.
Masonry, Steam Vessels, Mills, Limes, Mortars, {ement I

ete. pages, leather, ek bk ferm.  Price &i
This valuable work will be sent on receipt of price by
MUNN & CO., New York.

PIPE COVERING.

A very strong, durable Lacing;
made by & new process, and per-

who use large amounts of lacing

tion, its superiority over othe-
kinds. Made only by Page Belt-
ing Co., Manufacturers of Supe-

ot 4 rior Leather Belting, Concord, N.

HEp ey B B oo Nor o

G 1cago, uis, an 1DCID-
M\.@L; =i nati. Send for circulars.

THE RAILWAY BUILDER. A HAND-

book for Estimating the Probable cost of American
Railway Construction and Equipment. By William J.
Nicolls, Civil Enginéer. Ilustrated. In one volume,
full bound, pocket-bsvk forin.  Price $2. This is an in-
valuable book for railroad men.  Address MUNN & Co,,
361 Broadwuy, Vew York.

SPECIAY,. FELT FOR 1CE HOLSEN,
Flreproof Non-conducting Coverings fur Bledm Plpes,
Boilers, and all hot surfaces. Made in sections three

PROSPECTING MINERAL LANDS A Sp ECIALTY

CYLINDRICAL SECTIONS R CORES OBTANED THE WHOLE

feet I Basy ly. Asb m Is— 5
Felebel?nellllbonrd Puﬂligu nsmfs('}:?nen?.mrm " DISTANCE BORW ARTESIAN w..ELLS
ALMERS-S SPEN BORED ROUND AND STRAIGHT|

9.121 l-,mluh St., New Yol'k.
'GLASS PAINTING. BY FRED MIL-

ler. A Course of Instructionin the Various Methods of
Painti Glass and_the Principles of Des1gr Illus-
tratid, T¥mo, cloth. London, 1885, Price 8 his valu-
able Look sent by mail prepmd by MUNN & Co., New
York,on rece‘ptof pries. |
Wanted H,000 Baw yers and S;\ “' !

|

ADMITTING & LARGER PUMP &
CASING IN F'RDPHRTION ™
o I'l

[]IAMONI] DRILL CO.

BOX 423 POTTSVILLE PA.
RAANF TRS.OF DIAMOND DRILLS
FOR ALLKINDS OF
— ROCK BORING.—

s A “‘ lambarmen ta send us their

full address fora copy of Rewerson's 727 Baok
of MA WS, Weare tirst tointroduce NATUR-
AL Gas for Leating and lewperiog Sawe
with wonderful effect upon improving their
quality and t,{]up’hl'l{"i‘i, rmabling us to Tednoe
prigea. Add .

| s E“ER‘-I)\, SMITH & OO, (Lrd.), s

| Reaver Falla, Po-

COPPER WIRE:; HOW DRAWN.—AN

interesting description of the process of drawing copper

development of Steam Engmes, the principles of C

wire as practined at the celebrated works of Mouchel,at gtructlonand Economy; with degeriptions of Moderate
Aube, Roisthorel, and Tillieres, krance. Tlustrafed peed and High Speed En meq Br Rolert 10 Tharston
| with 5 enpeavi n;,a Containedin SCINTIFIC AMERICAN with many han somely executmli lustrations

12m0, cloth, $1.50. Address, MU N & CO., 361 Broadway
* New York.

BT DRI UENT, 471. Price 10 cents. Tobehad at

this oftice and from a]l newsdealers.

BOOKWA l'l'FIl ENGINE.

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

. 3 HORSHE POWER ...... -$240 00

Address JOHN A. ROEBLING’S SONS, Manufactur- 416 - ... 280 00

ers, Trenton, N. J , or 117 Liberty Street, New York. 6l v " 355 00
Wheels and Ropé for conveying power long distances. 8 v -

A most remarkable boiler feeder, which hag just taken the !

ever placed on the market for stationary or portable boilers. ..

No.

fected, after years of experi-
ment. It has been tried by many .

demonstrating, to their satisfac, -

STATIONAR Y STEAM ENGINES ESPECIALLY |
adapted to Electric Lighting Purposes. Treating of the i

Send for circulai.

MACHINES FOR PRODUCING COLI)
Air.—A paper read by Mr.T. B .Lightfoot, before the
Institution of Mechanical ¥ngireers, London givinga
brief description of each of the machines hitherto
vised for producing cold air; and including the theory,
construction, and practical workmg of a Rreatliim-
groved form of apparatus for the same purpose. Illus-

ted with an engraving g1v1 (g perspective view of one
of these machines a8 constructed for marine purposes,
and intended to supply 5,000 cubic feet of cold air per
hour. Contained in SCIIXNTIFIC AMFRICAN SUPPLE-
MENT, No. 2794, Price 10 cents. To be had at this
office and from all newsdealers.

440 00
&~ Put on cars at ‘Zprmgﬂeli. 0.
EFFE L & €

JAM
Springfieid. Ohio,
or 110 Liherty 8t., New York.

TORTABLE BRIDGES. — DESCRIP-
tignof & navel system of portable bridges devised by
Mr. Alfred Cottrau, of Naples. Llustruted with 14 ens
ETavinegy, Comtaingd in RCIENTIFIC A MNEIICAN Sirpe
PLEMENT, No. M6, Pricell cents, 1o he hadat this
office and (rom all uewsdealers.

To introduce them, we

Blc OFFER' will Give Away 1.000

Self-Operating Washing Machines. If yon want
one send us your name. P. O. and express otfice at
once. The NationaiCo., 23 Dey St., N. Y.

ITPAY

PORTLAND CEMENT.—T HE SC I-

ence and Art of the Mapufacture of Portland Cement,
with observations on some of its constructlve a.pphca-
tions. By Henry Reid, C.E., author of “ A Pracncal
Treatise on Concrete,” etc. Bvo, cloth. Price $7.25.
Cincinnati, Ohio. dress MONN & CoO.. 341 Broadway, New York.

JENKINS BROS.” VALVES.
Gate, Globe, Angle, Check, and Safety.
MANUFACTURED OF BEST STEAM METAL.

The Jenkins Disks used in these Valves are manufactured under our 1880 Patent, and willstand
any degree of steam pressure, hot and cold oils or acid.

To avoeid imposition, see that valves are stamvped “Jenkins Bros.”

JEINEINS BROS,
71 John St., New York. 13 %o, Fourth 8t., Phila.

SEBASTIAN, MAY & CO.’S.
IMPROVED $60

Screw Cutting Lathe.:

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

H l{amlognes mailed on applica-
| cation,

165 West 2d Street,

To sell our Rubber Stum

f 1. Free Catalogue
,to agents. FOLJAMBE

Co., Cleveland.O.

’
79 Kilby St., Bostons

© 1886 SCIENTIFIC AMERICAN, INC

TS AMCBIUA 0LL TELERAONE 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 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 it orits licensees responsible for such
unlawful use, and all the consequences

S i thereof, and liable to suit therefor.
'"THE MANUFACTURE OF CRUCIBLE

w:\med—The right to manufacture some patent arti-

cle or device in which light ironworking machinery
can be used. Will purchase patents or manufacture on
royalty. Address P. O. Box 23, Decatur, 111

ERICSSON’S
NEW CALORIC
PUMPING ENGINE.

Supplies water to the up-
per fioors of city and coun-
try dwellings. Simple, Dur-
able. Absolutely Safg. Run
by Gas, Wond, or Coal.

DELAMATER
IRON WORKS,
Foot of W, 13th St.,

NEW YORK, U. S. A,

PDown Town Office:
16 OORTLANDT ST

CONSTRUCTION OF STABLES.
paperby A. W. Wright, describing a model stable
ﬂmshed for the North bhlcdgo Lity Railway. Cont
in SCIEXNTIFIC AMERILCAN BSUPPLEMENT. No. 4
Price 10 cents. To be had at this office and from all
newsdealers.
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The Scientific American.

.THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD.

Published Weekly, #8.20 a Year; 21.60 8lx Mantha,

This unrivaled periodical, nowin its (orty=flrst year,
continues to maintain its high reputation for excellence,
and enjoys the largest circulation ever attained by any
scientific publication.

‘Every number contains rixteen iarge pages, beautifully
printed, elegantly illustrated; it presents in popuiar
sty.e a descriptiverecord of the most novel. interesting,
and important advances in Science, Arts, and Mannfae-
tures. It shows the progress of the World in respect to
New Discoveries and Improvements, embracing Machin-
ery, Mechanical Works, Engineering in all branches.
Chemistry, Metallurgy, Eiectricity, Light, Heat, Archi-
tecture, Domestic Economy, Agriculture, Natural His-
tory, etc. It abounds with fresh and interesting subjects
for discussion, thought, or experiment ; furnishes hun-
dreds of useful suggestiuns for business. It promotes
Industry, Progress, Thrift, and Intelligence in every
community where it circulates.

The SCIENTIFIC AMERICAN should have a place in
every Dwelling. Shop, Ottice, School, or Liibrary. Work-
men, Foremen, Engineers, Superintendents, Directors,
Presidents, Officials, Merchants, Farmers, Teachers,
Lawyers, Physiciavs, Clergymen, people in every walk
and profession in life, will derive benefit from a regular
reading of THIt 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 & C0., Pablishers,
361 Broadway, New York.

' XX =l

Scientific American Supplement.

THE SCIENTIFIC AMERICAN SUPPLEMENT 8 a sepa-
rate and distinct publication from 'THy. SCIEN TIFIC AM-
ERICAN, but is uniform therewith in size, every number
containing sixteen large pages. THE SCIENTIFIC AM-
ERICAN SUPPLIEMENT 18 published weekly, and includes
a very wide range of contents. It presentsthemostre-
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, Arch®ology. Astronomy, Chemistry, Electricity,
Light. Heat, Mechanical Engineering, Steam and Rail-
way Engineering, Mining, Ship Building, Marine En-
gineering, Photogr:iphy, Techbnology, Manufacturing
Industries, Sanitary Enpgipeering, 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 important Enyineering 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 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMUNT. both mailed
for one year for $7.00. Address and remit by postal
order or check,

MUNN & Co.. 361 Brondway, N. Y,,
Publishers SCIENTIFIC AMERICAN.

To Foveign Subscribers.—Under the facilities of
thePostal Union.the SCIEXTIFIC AMERICAN isnow seut
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 AMFRICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. Thisincludes pcstage, which we pay. Remit
by postal order ordraft to order of

MUNN & CO., 361 Broadway, New York.

PRINTING INKS.

*THE “Scientific American ” Ir primed with CHAS-
ENEU JOHNSON & CO.’S INK. Tenth and Lom
hard Sts. Phila., and 47 Rose St., opp DnaneSt.. N Y.
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