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“Wovertisements.

Insl(le Page. each insertion - = = 75 cents a Ilne.
Back Page, each insertion = - - 81.00 a line.
The above are charges per agate line—about eight

words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office asearlyas Thursday morn-
ing to appear in cext issue.

New Gas Engi

ine
“The Baldwin”

Exhibited at the late American Institute Fair, New Y ork.

four horse-power engine in connection with storage
battery, running 84 incandescent electric lights (and
witheut battery, 32 lights), giving a perfect light, with
all the steadiness that can be ebtained frem the high-
speed steamn engines in common use fur electric hghtmg,
and permitting any number of lights to be shut off or
turnsed on without afiecting the remaining lights in the
slightest degree. A marvel of beauty, perfection, and
power, adapted to lighting, pumping, and all purposes

where a safe and cheap power is required. Manufac-

tured and guaranteed by

Otis Brothers & Co.,

Elevators and Hoisting Machinery,

38 PARK ROW, NEW YORK.

CASTING METALS UPON COMBUSTI-
ble Materials.—A parer by A. E. Outerbridge Jr., de-
scribing a process of casting iron and other metals upon
lace, embroideries, fern fronds, and other combustible
materials. With 4 illustrations. Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT, No. 601. Price 10 cents.
To be had at this office and from all newsdealers.

Novelby "5 Punnas,

Air
Expose an Immense Heated

Surface.

Kxtract all the Heat from
the Gases. Furnish Purei
Warm Ajr in Abundance. F
Fourteen Years of Test.

Universally satisfactory,

Send for ¢ Our Furnace Book.”

Abram Cox Stove Co., %

MANUFACTURERS,

Philadelphia and Ch|cago. d
SHIP WAVES.—BY SIR \VILLIAM

Thomson. A lecture delivered before thelInstitution of
Mechanical Engineers.—Definition of wave. The differ-
ent kinds 01 waves. Waves produced in w ater by boats
and the wind. How the wave procession is kept u
Effect of a ship’s build in causing waves: With exght
ﬁgures Contained in SCIENTIFIC AMERICAN SUPPLIi-
MENT No. 615. Price ten cents. To be had at this
office and ‘from all newsdealers.

AIR, PURIFICATION OF.— BY D.

PI’rince, M.D. An experimental study in reation to the
remova! from the air of the dust or particuiatematerial,
sappased to produceyellow fever. small-pox, and ot her
Infretines disease. 1illustration. Lontmued in SCIEN-
'I‘lFle AMERICAN SuePLEMENT, No. 569. Price 10
cents.

’1‘. be had at thls effice a'ui frem all newsded]ers

ATGHMAKER

h Tl ¥ wlihban,

THE FORTH BRIDGE.—A PAPER BYE

A. 8. Biggart, describing the method employed in the
erection of this great engineering work. With 8 fig-
ures. Contained in SCIENTIFIC AMERICAN SUPPL.EMENT
No. 6:26. I’ricel® cents. To behad at this officeand
from all newsdealers.

OR WRITE
TG US FOR PRICES

VanDuzenw's PateEnT

VanDuzeN & TiFT.

SOLE MAKERS
INC INMNATI,

———
———
O.__,..—._.

JUIUN DALY — PRACTICAYT. DIREC.
nons for laying off simple mural and portable sun dials.
With 5 ﬁgures (‘untmned in SCIENTIFIC AMERICAN
SUPPLEMENT, 631. Price 10 vents. To be had
at this office and from all newsdealers.

PATENTS.

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

In this line of busmess they have had forty-one years

experience, and_now have unequaled famhtwes for the

preparation of Patent Drawings,Specifications,and the
prosecution of Apphcnnons for Patents in the United
States,Canada,and Foreign Countries. Messrs Munn &
Co. also attend to thepreparation of Caveats, Copyrights
for Books, I.abels, Reissues, Assignments. and Reports
on Infringements of Patents. All business intrusted to
themis donewith special care and promptness, on very
reasonable terms

A pamphlet sent free of cnarge, 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, freeof charge, a Synopsis of ¥oreign Pa.
tent Laws, showmg the cost and method of securing
patents in all the principal countries of the world.

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

BRANCH OFFICES.—No. 622 and 62¢ F Street, Fa-

cific Building, near 7th Street, Vashington, D. C.

THE BACKUS]

THE BACKUS MOTOR

Is the cheapest power known for driving all kinds of
light machinery. Thousands in use the world over.
Speak for themselves. Sold with or without a governor,
Itisnoiseless, neat,compact, andruns without attention

. 5
THE BACKUS EXHAUSTER
A wonderful Air Mover. Invaluable for ventilating
factories and public buildings. Will remove smoke,
dust, steam, foul air, acids, and is used for drying,
heating or cooling. (¥ Send For Special Catalogue. &Y

BACKUS WATER MOTOR CO., Newark, N.J. . EXHAUSTER
The Original Unvalcanized Packing.

C_ﬁ_LLEH TH}&I‘ANH&HD —As itisthoParking hy which

all olhera are eompared.
Apoent g, P na IIufolN-l PACKING unless .
stampetd with our V' Trade Mnr

THE BACKUS

Btrost, N.
lﬂfnx'\l'llk htl-e-&-fq Routon.
18 Fo. Fourth %, Fhils.

G4 Penrborn Bt., Chicogo,

JAMES B. EADS.—AN ACCOUNT OF
the life and labors of this eminent engineer. Witha
portrait, Contamed in SCIENTIFIC AMERICAN SUPPLE~
MENT, 592. Price 10 ts, To be had at this
ofﬁce and ﬁ om BJLnewsdeB.ler

Hyatt Pure Water Co.

NATURE'S PROCESSES
Purifying 150,000,000 Gal-
lons Daily.

Adopted by TwWeNTY dif- .
ferent CITIES and Towns, and
a THOUSAND ormore MANU-
FACTURERS, ete.,in the Unit-

THR ANEALGAN 300 TELEPHONG UU.

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 it oritslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

dies and South America.
HANS NEVER FAILED.
Free from I.egal Complica-
tions.
Recommended by Engineer
Corps, U.S8.War Department,
and the Highest Authorities
on Sanitation and Hydraulic

Engineering.
Resnlts Guaranteed.
For Circulars and Estimates
ress

o4 Y
RoCUwwwail) | HYATT PURE WATER COMPANY,
) wl
SHEE‘YBR&S‘BR#S‘N&RE_ 't ol k;(;'%: TRIBUNE BUILDING, NEW YORK.

Mention this paper.

TELESCOPIC OBJECTIVES AND MIR-

GOLD MINING MACHINERY. — DE-
scription of s0me new mining plants constructed in
Englana for use in the Transyaal, Austria and Hungary.

v rors. Thelr preparation and testing.—By H. Grubb, F.
. RB. 8, An interesting description ot the processes n'ow
employed in the construction of telescopic objectives,

B lprefaced with a short history of the manufacture of
ith 10 figures. Contained in SCIENTIFIC AMERICAN | glass. Contained in SCIENTIFIC AMERICAN SUPPLE-

SUPPLEMENT, No.593. I’rice l0cents. To be had at | meNTs, Nos. 548 and 549. Price, 10 cents each. To be
this office and from all newsdealers. i obtained at this office or from any newsdealer.

IT. W. JOEINS’

Asbestos r=« Roofing

FIRE"PROOZF.

This is the perfected form of Portable Roofing manufactured by us for the past

thirty vears; is adapted four wse: zstecp or fiat roofs in all climates, can be easily '
applied by unsikilled workmen, and costs only about half asmuchastin. Samples ;
and descriptive price list free by mail.

H. W. JOHNS MFG. CO., 87 Maiden Lane, N. Y.
Chicago. Philadelphia. Londen.
Sole Manufacturers of H, W. Johns’ Liquid Paints, Asbestos Fire-Proof Paints,
Bhenthingd, Building Felts. Asbestos Steam Packings, Boiler Coverings, etc. VULCABESTON Moulded
Piston=rod Packmg Rings, Gnskets, etc.

P. THE BRIDGEPORT WOOD FINISHING CO <
G M. BREINIF AGENT, Princieal D AT W.erm‘mR\’NEWMILFORD Corn, {
NEW FE 240 PEARL SI MANUFACTURERS OF

g .
OFﬂLE & WAREHQUSE 211 EAST RANDOLPM

EELERS PATENT WooD FILLER.

BreEINIGS LiTHoGEN SivLicaTe PAINT
LITHOGEN PRIMER, WOOD STAINS

- SILEX FLINT avo FELDSPAR.,

PAMPHLET GIVING DIRECTIONS FOR FINISHNG HARD WOCOD FREE TJ ANY ADDRESS,

For Recreation, for Business, for Fun—

RIDE WHEELS!

The best is the cheapest, and
we are prepared to show you

THE VICTORS

ARE THE BEST
Bicycles, Tricycles,

AND

Safety Bicycles

TNustrared catylopgue free.

Overman Wheel Co.

Makers of Victor Cycles,
o BOSTON, MASS.
now 7o MAKE AN INCUBATOR.—

Full directions.illustrated with 7 fieures, Also direc-
tions for operating the apwaratus, _Contained in
SCIENTIFIC AMERICAN STPPLEMENT, No: 612, Price10
cents To be had at thls office and from ull newsdealers.

WOOL HAT MAKING.—FULL DE-

scription of the process.—Wool washing, carding and
forming, settling, bumping and washingout, stretcb-
ing or stumgmg drying. storing and steaming, pulling
out, dyeing. blecking, storing, pressing, finishing, round-
ing, curling and ironing, paring, trlmmmg and shaping,
velouring off, With 20 figures. Contained in SCIENTIFIC
AMEKICAN SUPPLEMENT, NeS. 626, 628, and 629,
Price 10 cents each. To be had at thisoffice and from
a.ll newsdea]ers

Inthe world.

Bf LLINGS SPENDERE“‘

TFORD € OMNMN,

s A“, Wmnpd il "IJU Hiuwrery und.
Luthermes tr: send 2
Tull address for w eewy of Koo
AW,
i (. A&

SA“ S .

1 B’??‘ Hook
W e Brt to nteadure N AT - A
hegting  and LIPRLing SAWN
r= eftept apan proving rheir
enabling us tn redace

:\ SMITH K (0, (Ftd.),
Beaver F nllh.

TN,

pr Ald
s EMERHU

ns

lest Form.—An interesting object lesson in geology.

‘ontained in SCIENTIFIC AMERICAN SUPPTL.EMENT,

630. Price 10 cents.
all newsdea]ers

MAGIC_LANTERNS,

QUR PETROLEUM LANTERNS HAVE THE FINEST LENSES
AND THE LAMFS ARE UNRIW\ LLEDFOR
POWERFUL WHITE LIGHT. .

CHOICE STOCK oF”

Address JOHN A, ROBBRLING 'S SONY, \I.LI]uI.LcLur-
ers, Trenton, N.J., or U7 Liberly Street, D k.

Whers and K pe fnr CNnYERInE pnwt‘r inng [115!:!11"{'[“‘
fend for eireuar,

RAILS FOR STREET RAILROADS.—
aper by A. W. Wright, C.E., discussing the compar-
ative value of iron and steel as materials forstreet rail-
road rails. Contained in SCIENTIFIO AMERICAN S( P-
PLEMENT, NO.499. Price 10 cents. To be had at this
office and from all new sdealers.

VIEWS COLORED.
N

>

AND ALL OTHER KINDS OF
RUBBER G-OOD,S,
MECHANICAL and MANUFACTURING PURPOSES,
The Largest and Most Extensive Manufacturers in America.
THE GUTTA PERCHA AND RUBBER MFG.

New York, Chicago, San Francisco, Toronto,

CO.

© 1888 SCIENTIFIC AMERICAN, INC.

ed States, Canada, West In-; HFi

GEOLOGY EXPLAINED IN ITS SIM--

o,

To be had at this office and from

RUBBER BELTING, PACKING, HOSE,

We are prepared to furnish the finest uahty of
THROUGH PUNCHLES and DIES for METAL
WORK, for the manufacture ot which we have un-

! equalled facilities. Henry Disston & Sons, Incorporated,
Jebbing Department, Front & Laurel Sts., Phﬂa Pa.

OYRACUSE NALLEABLE ROVWORKS]

B.BURNS FROPTT

|ICE -HOUSE AND COLD ROOM.—BY R
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Pricel0cents. To be had at this office

and of all newsdea]ers

BRASSW[]BK

mnnll Braas Work & .'fludals
A Bpeniall
.-\hau Nickel 1 Innna‘.
 do McKEEN
Eastun, Fenn.

AND FINE GRAY IAON ALSO STEEL
CASTINGS FROM SPECIAL ERNS

EABL FINE TINNINGJ
JTHO Qﬂ)

MAS DEVLIN RCo‘Z hiNG
LEHIGH AVE, X AMERICAN ST. PH lLA

| ELECTRIC YVELDING.—A PAPER BY
Prof. Elihu Thomson, giving anaccount of a new way
of utilizing the heating eflects of heavy electrical cur-
rents for causing union between pieces of metal,whether
of thesame or of different kinds. With 4 figures. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
:2. Price 10 cents. To be had at this office and from

all newsdealers.
THEFLORIDA

STEAM HEATER.

Will Never Rust Out or Explode.

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

Send for Illus. Book and Estimates.

: Pierce, Butler & Pierce Mfg. Co.,
Want Agents. SVRACUSE, N. V.

TE X
ycientific American

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World.

//" A

Only $3.00a Year, including Postage. Weekly.
a2 Numberu a Year.

This widely circulnted and splendidly illustrated
i paper is publisked 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, Manufactures,
Chemistry, Electricity, Telegraphy. Photography, Archi-
tecture, Agriculture, Horticutture, Natural History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
, TIFIC AMERICAN will be sent for one year—52 numbers—
! postage prepaid. to any subscriber in the United States
" or Canada, on receipt of thhee dollurs by the pub-
lishers; six months, $150; three months, $1.80.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

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

ble t.
e AL & co.,
361 Broadway, New York.

TE X

Scientific American Supplement.

This isa separate and distinct publication from
TH# SCIENTIFIO AMERICAN, but is uniform 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
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archeology. Astronomy,
Chemistry, Electricity, Light. Heat, Meckanical Engi-
neering, Steam and Railway H: l{ ““"‘*‘\g, Mining,
Ship Building, Marine knpingert “" Photography,

! rechnology, Manufacturing lndusfi @ 'fa:_ﬂ.ar) En-
" gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, ete. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lication.

The most impertant Ensineering Works, Mechanisms,
and Manufacturesat home and abroad are illustrated
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 SUPPLEMENT, both mailed
for one year for $7.00. Single copies 10 cents. Address
and remit by postal order,expressmoney order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Publishers SCIENTIFI0 AMERICAN.

Builders Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
. BUILDERS’ EDITION {s issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forminga
Jarge and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in celers, and with other
flne engravings; illustrating the most interesting ex-
amples of modern Architectural Construction anc¢
allied subjects.

A special feature is the presentation in each number
of a variety of the Jatest and best plans for private resi-
dences. city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etec.

The elegance and cheapness of this magnificent work
have won for it the Linrgest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

HE “ Scientific American” ig printed with CHAS
ENEU JOHNSON & CO.’S TXK. Tenth and Lom-
bard Sts, Phila.,and 47 Rose St., opp, Duane St., N. Y,
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