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"M dvertisements.

Inside Page. each inserllon “wea 75 cents a line,
Back Page, ench insertion « « « 1.1 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 as early as Thursday morn-
mg to appearin riext issue.

New Gas Engine

“The Baldwin”

Exhibited at the late American Institute Fair, New York,

A four horse-power engine in connection with storage
battery, running 81 incandescent electric hghts (and
without battery, 82 lishts), giving a perfect li wit
all the steadiness that can be obtained frem t igh~
speed steam engines in common use fur e]ectnc llghtmg,
and permitting any number of lights to be shut off or
turned on without affecting 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 b;

Otis Brothers & Co.,

Elevators and Hoisting Machinery, |

38 PARK ROW, NEW YORK.

'l‘HE MODERN 1(‘E Y HT — BY
Geo. W, Polk. A new and valuable paper. containing
full practical directions and specifications for_the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, moust approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
aud arrangemeut of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
ceuts. To be hal at this office and of all newsdealers.

hoto Em,fzaw NG @

G FOH ALl HAWUEBTRATIVE AND i
RTISING PURPOSRES

r r - :
0 OMP H{—\Jl\ E VALDKE OF STEAM
and hot water for tranrmittng heat amd power.—An
elaborate discuseion of the snbject, by Charles B, Kmory.
Concnined in BUIESTIFTC AMENRICAN SUPTPLEMENT No,

13, Price ten cents, To he had at tois ofies and
frowm Bl newsdenlers,

STEAM YACHTS AND FLEASURE BOATS.

THE CHEAPEST

Huils, 14340 40 Ft. bt,rtmgi‘.si and hestoliamable modais,
'-tﬂnnrmly nnd Marine Engines nud B
Petroleumn buel, $imple, &s.ue.( orupiet, Linrable,

Al styles, Smea and Seud

Prices. ‘-lhirny inr Cata-
logued, TIIPMAR RANE & l‘().\dP KW, 157 gud 15
Wabush Avotae, Chicago, I, T, 5 AL

AND MILL FURNISHINGS,
NUFA(:T[IRED BY MUNSON BROTHERS,

UNSON'S PORTABLE MILLS,

PATENTS

MESSRS. MUNN & CO., in connection with the publis
eation of the SCIENTIFIC AMERICAN, continue to eX-
amine improvements, and to act as Solicitors uf Patents
for Inventors.

Jn v line of busitnepsthey have hud forfy-one yppoars
sxperiencs, and nmow nave wrequirled foedlitles fur the
prispirniion of Patent Drawings, specitications. and the
grosecntnon of Apgllcatlons for Patent8 in the United

tates, Canada. and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats. C mgnghts
for_Books, Labels, Reissues, Assignments. 8ports
on Intringements of Patents. All business mtrusted to

them is done with special care and promptness, on very .

reuonable terms

mmmg tp 1l information about Patents and how t 0%
ocure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals. Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tentas, etc.

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

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

BRANCH OFFICES.—No. 622 and 624 F Street Pa-
cific Building, near Tth Street, Washington, D. C.

UTICA, N. Y., U. 8. A.

hlet sent free of charge, on apphcntmn. con-

Seientific

Auerican,

T —

G M. BREINH:

MNE R

0 BrFIC

SILEX FLINT

“WHEELERS PATENT WooD FILLER. _

BREINIGS LITHOGEN SILIGATE TPAINT
LITHOGEN PRIMER, WOOD STAINS

PAMPHLET GIVING DIRECTIONS FIOR FINISHNG HARD WOOD FREE T8 ANY ADDRESS.

S THE BRIDGEPORT WOOD FINISHING CO

NEW MILFORD. Conn, 4
N MANUFACTURERS

P

ano FELDSPAR,

AA.AAA

PETROLEUM FUEL. —AN ACCOUN T
of the Pennsylvania Railroad’s experiments with t
3uhart system of burning petroleum on locomotlves, H
also of tbe experience of the Grazi-Haritzin Rall-
ad with coal oil as a fuel. Contained in SOIENTIFIC .
AMERICAN SUpPI,EMENT No. 615. Price ten cents.
To be had at this ofice and from all newsdealers.

COPPER TUBES,
THECTBRASS BRAS S\\\R‘
Meution this paper.

H oJOH "
ASBESTOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.

| He W, JOHNS MFG. G0.. 87 Maiden Lane, N.Y. |

= Yo uJ U S E

71 daha 2t., New York, 106 Milk St.,

Leaalom,
13 &, ¥unrsh HBt., Fhils. 54 Dearborn St.

» T .

PATENT

JACKET KETTLES,

#luin or Poreelain Lined. Teatad to 1K 1b.
presqure, Heod for TIste,
HAND, BITRHR & CO
614 und 615 Market 8t., Philadelphia, a.

SHIELDS & BROWN CO.

Manufacturers of
80ctlonal

—FOR— '
Steam, Gas and Water Pipes, Drums, Heaters, etc.

The Best Non-Conductor of Heat & Cold in the World.
Send for 11lustrated descriptive Circular,and name this pa

per.
78 and 80 Lake St.,
CHICACO.

143 Worth Street,
NEW YORK.

ng DEVLIN K To ¢

LEHIGH pvE X AMERY

Hyatt Hyatt Pure Water Co.

NATURE'S PROCESSES
Puru‘ylnf 150.0{)0 000 Gal«
ens Dafly.
Adopted by TWENTY dif.
ferent CITILS and Tewns, and
a THOUSAND ormere MANU-
FACTURERS, etc., inthe Unit-
ed States, Canada, West In-
dies and ¥euth America.
HAs NEVER FAILLED.

Frog from Legal Complica~
Lintis,

ELx
Keconmmended hy hnziuaer

“n Sanltation aoed Tivdreniic
W Hingrincering.
Resulin Guanranteed.

HYATT PURE WATER COMPANY,

TRIBUNE BUILDING, NEW YORK.

ICEHOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With dlrecnons t‘or construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 39. Price0 eents. To be had at this office
and of all newsdealers.

light machinery. Thousan

A wonderful Air Motor,

BACKU

THE BACKUS MOTOR

Is the cheapest power known_for driving all kinds of

Speak for themselves. Soldwith or without a governor,
Itisnoiseless, neat,compact,

THE BACKUS

factories and puhlie buildings.
dust, steaw, foui air, acids
heatmg or viidling, [ hﬂré For b

S WATER MOTOR C

THE BACKUS
ds in use the world over. TR

andruns withoutattention

EXHAUSTER

Invaluable for ventilating
dWi] “regmve ggx;ike,
%, and is -used fnr ny
gcfuf 1 et lragpie. _Ei

Mewarky N. J.

EXHAUSTER

AMERIOAN

Leather Link Belt Co.

A new article in_Belting which
is made of small Leather Links
glomed together with stee] belts.

hey have been remarkably suc-
cessful forhard working machin-
ery and belts run half crossed.

¥or prices and pa-twulars write
nto CHAS. A. SCHILEREN &

47 Ferry St., New York; 416 Arch
St., Phlia.; # Federal St Boston.

FOR SALE.—Road Cart Palent, by 3tate or Shop
richt, Address C. L. NEsyMIra, W whlnpton, 1Minois.

SLAGK BARREL Mg
ASPECIALTY ¢

JOHN GRI:ENWOOD &CO.
ROCHESTER N

PATEAT RIGHTS JOR DAL

APPARATUS FOR BUILDINC

CONGRETE DUTLDINGS AND WALLS.

County Rights, $50. State Rights, $500.
See descriptive notice in SCL AMER]CAN May 22, 1856.
! S8end for clrculars Ransome.4(2 Montgomery St., S. F Cal

PH O'T O-E NGRAVING PROCESSES.—
| The* Washout ” process. The swelled gelatine process
{ Full details of each., Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. $1:2. Price 10 cents. To be had
i at this office and from all newsdealers.

THE CURTIS
RETURN
STEAM TRAP.

For returning steam condensed un-
der pressure sutomatically into the
boiler, whether taken from above or
below the boiler lever, without loss
., or waste, Marnufactured Ly

“THE CURTIS REGOLATOR CO,

BOSTON, MASS.
Send for Circular No. 19. |

(CLUMBIA

BICYCLES

T ICYCLES
S'“DL \«TANDEMS

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

79 FRANKLIN ST- BOSTON

Branch|[12\WARREN sT.NEWYoRk
Houses||291 W ABASH AVE.CHICAGO.

Shepard’s New $60 Screw-Cutting Foot Lathe

Feot and Power Lﬁthes, Drill
Presses, Seroll Saw Attach-
ments, Chucks. Mandrels. Twist
Wrilis, Dogs, Calipers, etc.

Lathes on trial. Lathes on
payment.

Send for catalogue of Outfits
for Amateurs or Artisans,
Address H, d‘;‘. SHEPARD,

134 Engst 2d Street
Cincinnati, (l‘hm.

MODERN SMOKING PiPES

e

(inp Lathe, 8123.

H.G.ScHRAMM CAMDEN.N.J.

SYRACUSE WATER MOTOR.

With Awtgmatic Governor shnlting
off all autrpluzs wakar, Tho amount of
power developel by these gotory 18
Oonly limited by e andmnt of pres-
sure availuble and guantity of water
nsed. We guarantee amnething whieh
1% paler than a bigh rated liotse pow-
er, and that [h, tHat thess moburs will

they are sald for. Are adapted for all
inds of jight machinery, electric
cht dynuihus, duicy work, alevators,
attireeh oreata, Mwnat’d h\ TLERK
WATER METER CO. Syracuse, 8. ¥,

Texti

Shafting and Gearing,

ELEVATORS, ETC.

THOS. WO0D & CO,
22d and Wood Sts.,
Philadelphia, Pua.

|

le Machinery,

”

JoHN H. CHEEVER, Treas.,
J. D. CHKEVER, Dep’y Treas,

RUBBER BELTINGC, PACKINC, HOSE.

Oldest and l.argest Mannfacturers in the United States. .

VULCANIZED RUBBER FABRICS

For Mechanical Purposes.
Alr Bralxe HHose
A SPECIALTY.

RUBBER MATS,
y _RUBBER MATTING,
AND STAIR TREADS.

NEW YORK BEL'I‘IN(x & PACKING CO., 15 PARK ROW, N. Y.
Branches: 167 Lake 8t.. Chicago:
Post & Co., Cincinnati, O,

308 Chestnut 8t., Phila.; 52 Summer St., Boston;
Pickhuben 5 Hamburg (Freihafengebiet), Germany.

© 1888 SCIENTIFIC AMERICAN, INC.

pertorm the work satisfactorily which |

[MARCH 3, 1888.

We gre prepared o Fornish the fnest guality of
'[‘HROI 10 PUNCHES and DIPE= for METAL

Ve R K. [ar the manutaeture ol which we have un-
egua. et faeilities, Henry I arfl & =ong, lneorporatad,
.lobblrlg Deparl.meut hunt & Laursi ste., Fhila., Pa.

SYRACUSE MALLEABLE RONWORKS

UBNS PROPT?

W E.B

|7HRAMERICAN BELLTELEPHONE 0,

95 MILK ST. BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
Tth, 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 orits licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

BUFFALO FORGE CO.

MAKE BEST LINE

FORGES BLO_WERS EXHAUSTERS

ESTABLISHED 1846,
The Most Popuiar Scientifie Paper in the World.

Onl 000 Year, ludi
niy 83 n‘j;a l;l]l:llfers]nl.‘

gyl'ostaze. ‘Weekly.
enr.

This widely cir culmed and splendidly illustrated

paper is pubiisted 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, Telegrapby, Photography, Archi-
' tecture, Agriculture, Horticulture, Natural History, ete.
: Complete List of Patents each week.
i Termsof Subscription.—One copy of the SCIEN-
i TIFIC AVERICAN will be sent for one year—52 numbers—
| postage prepaid. to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.8).

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

Tbe safest way to remit is by Bwstal .Osdess Draft, or
Express Money 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-

able to
IMUITIT & CO.
[36 (| Broadway, New York.
T EXE
Scientific American Supplement.
" This isa separate and distinct publication from

THi SCIENTIFI® AMKRICAN, but is uniformtherewith
1n size, every number containing sixteen large pages full
of engravings. many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCILNTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
Presentsthe most recent papers by eminent writersin
all the princtpal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Arch®ology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, A Photogruphy,
uecbnology, Manufacturing lndustries, Saritary En.

1 gineering, Agriculture, Horticulture, NDomestic Econo-

my, Biography, Medicine, étc. A vast amount of fresh
and valuable information obtainable in no other pub.
lication.

The most impertant Envineering Works, Mechaniems,
and Mavufactures at home and abroad are illustrated
a d described in the SUPPLEXENT.

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 SUPPLEMIINT, both mailed
for one year for $7.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co.; 361 Broadway, N, Y.,
Puablishers SCIENTIFIC AMERICAN.

Builders Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
i BUILDERS’ EDITION is issued monthly. $2.50 a year.
| Single copies, 25 cents. Forty lurge quarto pages, equal
to about two hundred ordinary bnok pages; forming a
large and splendid Magazine ot Architecture,rich-
1y adorned with elegant mlates in colors, and with other
flne engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
allied subjects. -

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city ard 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, ete.

The elegance 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. Remit to

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

PRINTING INKS,

HE ‘‘Scientific American ' isprinted with CHAS
ENEU JOHNSON & CO.'S INK. Tenth and Lom-
bard Sta., Phila., and 47 Rose St,, opp, Duane St.,, N. Y.
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