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Chicago.
Sole Manufacturers of H.

Sheathings, Building Felts, Asbestos Steam Packings, Boiler Coverings, etc.

FIREBE-PROOF.

This is the perfected form of Portable Roofing manufactured by us for the past
thirty years; i8 adapted for use on steep or flat roofs in all climates, can be easily
unskilled workmen, and costs only about half as muchas tin.
tive price list free by mail.

H W. JOHNS MFG. CO,, 87 Maiden Lane, N. Y.

Samples

Philadelphia. London,
W. Johns’ Liquid Paints,” Asbestos Fire-Proof Paints,
VULCABESTON Mouided

Piston-rod Packing Rings, Gaskets, etc.

ALL BUUI(S 2 3nooi of Elevtriolty, R Y.~

THE GENERATION OF STEAM.—A
lecture by Geo. H. Babeock delivered in the Sibley
College Course. L The production of Heat. Fnurnaces
for burning bituminous and anthracite coal, wood. saw-
dust, waste gas, natural gas,’ etc.. described.
Generation of Steam, eral princdiples to be observed
in_the comstruction of boilers. Wit. 14 Tes. Con-
tained in SCIKNTIFIC AMERICAN SUPPLEMENT,
624 and 623. Price 10 cents. To be hnd at this omoe
and from all newsdealers.

Novelhy % Tutmaces

Expose an Immense Heated
Surface.
Rxtract all the Heat from
the Gases. Furolah Pure
Warm Alr in Abundance.
Fourteen Years of Test.
Universally satisfactory,
Sazd Gt Our Fornaos Bock. "

Abram Cox Stove Co..

HAXNTFACTT REKB.

Phiadelphla and Chicago,
THE PHONOGRAPH.—A DETAILED

deseription of the new Bnd |m§§:1:vml form of the pho-
nagrape just brought oot by inont, With B engray-
inzd, Contained o BCTENTIRIC AMERICAN HUDPLR-
MFNT, N0. 32, Pries 10 cents. To bo had st this
offize and from sll Dewsdealers.

ELECTRIC CONVEYORS.—DESCRIP-
tion of two ingenious systems for the electric mrriu
of small packages. Illustrated with13 engravings. 1Jon«
464. Price 10 cents. To be had at this office and from
all newsdealers.

New Gas Engine
“The Baldwin”

Exhibited at the late American Institute Fair, New York.

four horse-power engine in connection with storage
battery, running 84 incandescent eiectric I htu {pnid
witheut battery. 82 lights), giving a perfect !glht,hvgthh

all the steadlness that can be obtalned fmm
speeg steam engings B Tghis 16 be anut off or
fiarned on without affecting the remaining lghts in the
slightest degree. A marvel of beauty, perfection, and
power, adapted to lighting, pumping, and &ll purposes
where a safe and cheap power is required. Manufac-
turedand guarant.

Otis Brothers & Co.,

Elevators and Hoisting Machinery,

38 PARK ROW, NEW YORK.
PETROLEUM FUEL—AN ACCOUNT

of the Pennsylvania Rallroad’s experiments with the
Urgulmrz f burning petroleum on locomotives,
and also of the experience of the Grazi-Haritsin Rall-
road with coal oil as a fuel. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT No. 615. Price ten cents.

To be had at this office and from all newsdealers,

CoMPLETE STEAM Pump
ONLY SEVEN DOLLARS

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 ot humness they have had j‘oﬁ -t ears’

€. nOwW have unequalad for the
preparation of Patent Drawings, tpacl earlnua‘ and the
rosegution of Ap) ‘rllca.t.ions for Patents in the Unlted
tatea, Canada, and Foreign Countries. \Messra Munn &
Co. also attend to the preparation of Caveats. Co %{;ights
for Books, Labels, Reissues. Assigoments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms
mﬂ}umglﬁlet sent free of charge, on appliestion. con-
information about Patents and how to
aurg them; directions eonceming Labeia, Copryrig

Deslgus, Patan g 8. Reiesues, Infﬂngmm
sLTIO0LS, Ro]ecte cases, Hints on the Bala of Pa-
tavts, et

‘We also send, reeof chorge, a Synopsis of Foreign Pa-
tent Laws,showing the cost and method of securing
patents in all the principal countries of the world.

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

RANCH OFFICES.—No. and 64 F Straet. Pa-
olﬂc Building, near 7th Street. ‘Washington, D. C

Boats and Canoes for Oar, Sail, or Paddle

STATIONARY AND MARINE

ENGINES

EITHER COALOR PETROLEUM FUEL

STeEAM YACHTS,
- SENOSTAMPFOR CATALOOUE, - -
RACINE HARDWARE CO., - RAGINE WIS.
—OR—
THOMAS KANE & CO.,
+ 130 WABASH AVE., -~ CHICAGO, ILL.

ELECTROTECHNIC®, DEFINITIONS
and Deslgnations in—A lat of the symbols proposed by
Mr. Jumleaon for electrical units, mngneuam sud elec-
tric mensurements, With 4 figures. ‘0o ta in Bet-
ENTIFIC AMERIQAN BUPPLEMKNT. NO. 503, Frica 10
ceote. To be had at this office and fro:n 1]l nawadwalers.

FREEE BY MATI,

Bet of Steel Flgures, 3inch, ., . .

B vanty

(}'Hg ERED CENTER
14 inch, X conts.  5-1t1nch, 35 centa.

CHES,
itich, 30 conts
Catalogue free to any address.
GUODROW & WIG H'I'MAN Boston, Mo,

PHTHISIS.—A PAPER BY DR H, C.
Wood, descrlbinghln detafl the new trestment of con-
sumption by sulphnreted bydrogen, Cootained In Se3-
ENTIFIC AMERIOAN BUPPLEMUENT, No, 584, Price 10
centa. To be had at this office and from All newsdealars.

(CLUMBIK

BICYCLES
Rlc%:uas

.%&ETANDEMS

GUARANTEED=HIGHEST GRADE
|LLUSTRATED CATALOGUE:-FREE
—=¢ Pope Mra.Co.

79 FRANKLIN ST- BOSTON

BRANCN" 12WARREN ST. NEW YoRK
Housesll2e1 \W ABASH AVE.cHicAGO.

LEAD SMELTING.— A FULL DESCRIP-

tion of the Lewis Bartlett process, by William Ramsay ;

{llustrated with 9 engravings. Contained in SCIENTIFIC

Aummc;v BrPPLEMENT, No. | . Price 10 cents.
To be had 4% this oflce and from all pewsdenlers.

COPPER TUsEs, -
BulTT BRGGE BR AT RS

Mention this paper.
ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfleld. With directions for construction. Four
engra ings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 10cents. To be had at this office
and of all newsdealers.

RUBBER BELTING, PACKING, HOSE.

Oldest and Largest Manufacturers in the United Btates,

VULCANIZED RUBBER FABRICS

For Mechanical Purposos,
Alr Bralxe HHoseo
A SPECIALTY.

RUBBER MATS,
RUBBER MATTING,
AND STAIR TREADS.

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y.

JOHN H. CHERVER, Treas.,

Branches : 167 Lake St., Chicago ;

308 Chestnut 8t., Phila.; 62 Summer St., Boston;

J. D. CHEEVER, Dep’y Treas. Post & Co., Cin., 0. Europe’n Br’ch, Pickhuben 5 Hamburg (Fteihafengebiet). Ger.

“ONIQUR’ Screvw IEolding

Wallen's Patent,

Sipmple, by meil, 30 Centn,

Sorowvw IDIDriver.
The ALFORD & BEREELE
CoMPANY, Sole Agenta, T7
Chambers 8t., New York
F. 0. Box 262,

HOME-MADEINCUBATOR.—PRACTI-
cal directions for the manufacture of an effective incu-
hator that has been carefuliy tested and found to per-

form all that it ey he maaonably ex| vnm&ﬂ}ihid“ec'

EORATE AMeRioAN SUPDLEMENT, No. 640, Prce1n
cents. To be had at this ofice and from all newadealers.

SHIELDS & BROWN CO.

Manufecturers of
Sectlonal

—FOR—
Steam, Gas and Water Pipes, Drums, Heaters, ete.
The Best Non-Conductor of Hent &Cold in the World.

Send for illustrated ular, and name t! ot
143 Worth Street, 240 & 242 Rando ph 8ty
NEW YORK. CHICACO.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.

pressure. Send for Lists.

AND, BURR & CO
614 and 615 Marvet St., Philadeiphia, Pa.

USEFUL BOOKS.

Manutacturers, Agriculturists, Chemists Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
usefnl books by different authors, on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,
MUNN & CO.,

361 Broadway, New York,

ELESCOPES ‘%&Enff“oﬁ?:}"

Vet W ALMALEY 8 COy F
USPI:IN free. Smdfotﬂpﬂdmiﬂ ity

THE AMERIGAN BALL TELEDRONE 00,

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 right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by itorits licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

2y

CiNE G RAT A

| LEABLE"

A% DEVLIN & G0
OM LEFA BSE & »-:.I[L

ATOHMAKER

Before biying, sond for Prlce 1.iatof
Whitcomb l.athe ebster Foot=
Wheel and our Tabje of Equivalenta.
American Watch Tool Co., Waltham, Masa.

QUARAN TINE SYSTEM OF LOUISI-
K Joseph Holt, M.D. Description of the methods

of dm fon practiced. With 4ﬂgures ngtalned in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 62 10

cents, Tobe had at this office and from all newsdealers.

For

HARRISON CONVEYOR!

aan SFing 6rain, Coal, Sand, Clay, Tar Bark, Cinders, Ores, Seeds, &c,
Sendtor |BORDEN, SELLECK & CO., §

Sol e
Manu'f ers,

{Chicago, lIL

#lons tor
[ SOIKNTIFIC

BUFFALO FORGE CO.

MAKE BEST LINE

F RGES BLOWERS EXHAUSTERS
" DRILLS wasvae wy

GEOLOGY EXPLAINED IN ITS SIM-

51:“ Furanl—An Interesting object lesscn lu geoly,
2

ntained [n BoIENTIFIQ AMEKICAN SUPE LRMENT, No,
8340, Price 10 oents. Tobe bad at this office and from
nawadealers,

SYIRCST ALLAALE ROV WERR

HOW TO MAKE AN INCUBATOR.—
Full directions, illustrated with 7 figures. Also direc-
Xeratlng the apparatus. Contuined in

MERICAN SUPPLEMENT, No. 61:2. P'ricell
cents. To be had at this office and from all newsdealers.

PRIN
ERIE Pa

SAANTTE EINTIFIC AND P'ArVV"AL

B/—\Ll_ ENGINE CO.

STEAM HEATER.

Wiil Never Rust Out or Explode.

Sectional. Portable, Automatic.
Magazine or Surface Feed. 16 sizes.

Send for Illus. Book and Estimates.

Plerce, Butler & Plerce Mfg. Co.,
Want Agents. SYRACUSE, N. Y.

'I'HE

ific American

ESTABLISHED 1846,
The Most Popular Scieutific Paper in the World.

cien

Only 83.00 = Year, includlug Postage. Weekly.
5% Nambers a Year,

This widely circulnted and splendidly illustrated
paperis published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufuctures,
Chemistry, Electricity, Telegraphy, Pbotography, Archi-~
tecture, A riculture, Horticulture, Natural History, ete.
Combvlete List of Patents each week.

Terms of Sybscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for oné yea™—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three doliars by the pub-
lishers; six montbs, $1.50; three months, $1.00.

Clghn,—Special rates for several names, and to Post
M . Write for particulars.

The safest way to remit is by Postal Order. Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray,but ls at the sender’s risk. Ad-
dress alil letters and make allorders,drafts, etc., pay-

able to
DMTITIT & CO.,
361 Broadway, New York.

TEE

Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN, but is unitorm therewith
in size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekiy, and includes a very wide range of contents. It
presents tbe most recent papers by eminent writers in
all the prinoipal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archmology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engl-
neering. Steam and Rallway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
sechnology, Manufacturing Industries, Sar.itary Ene
gineering, Agriculture, Horticuiture, Domesti¢c Econo-
my, Biograpby, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechaniems,
and Manufacturesat home and abrosd are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United Statesand
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM«
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $1.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Pablishers SCIENTIFIC AMERICAN.
o — e

Builders Edition.

THE SCIENTIFiC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty lar e quarto pages, equal
to about two hundred ordinary book pages; forminga
large and splendid Magazine ot Architecture, rich-
ly adorned with elegant plates in colors,and with other
fine engravings; illus ratin the most interesting ex-
amples of modern Architectursl Construction and
allied subjects.

A gpecial feature is the presentation in each number
of & variety of the latest and best plans for private resi-
dences, city and country, including those 6f very mod-
erate cost as well as the more expensive. Drawings in
Perspective and in color .are given, together with full
Plans, Specifications, Sheeta of Details, Estimates, etc.

REMINGCTON

STANDARD

TYPEWRITER

WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y.

© 1888 SCIENTIFIC AMERICAN, INC.

The el and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remitto

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

PRINTING INKS,

‘‘Scientific American” is printed with CHAS
ENEU JOHNSON & CO.'S . Tenth and Lom-
bard Ste., Phila., and 47 Roee St., opp, Duane St., N. Y.
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