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Star
Lathes Atematc,

9 and 11-inch Swing.
Newand Original Features
= Send for Catalogue B.

-3 Seneca Falls Mfg. Company,
=4 695 Water St.,Seneca Falls.N.¥.

AMERICAN PATENTS.— AN INTER-

esting and valuable table showing the number of patents
granted tor the various subjects upon which petitions
ave been filed from the beginning down to December
. Contained in
PLEMENT No. 1002. Price 10 cents.
this office and frow all newsdealers.

Foot power
Screw...
...cutting

SCIENTIFIC AMERICAN SUP-
To be bhad at
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A HANDY TOOL FOR THE POCKET®
STARRETT'S POCKET g
m—'comm NION TOOL No.1509
Screw Driver, Brad Awl, Wrench. o

A compact combination of three
tools. Of especialvalue to w eel-g
men and for use about the house.
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Weighs only 2 ounces. Prices: Plain, each 35¢. . ©
Nickeled, each 45c. Stamps taken. ‘©
Jatalogue of Fine Tools Free. ©

© THE L. 5. STARRETT CO., Box 13, Athol, Mass. &
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(Uoodworkers’
—Cools

The making of our New
Catalogue of . . .

(Uoodworkers Cools

has taken nearly two years, and it’s worth all the time
and money it cost. If youare interested at all in Wood-

working Tools, send 25 cents in stamps for this. It con-
tains 400 pages, over 1808 illustrations.

The Chas. A. Strelinger Co.

Address Box 1234, DETROIT, MICH.

W SHAPERS,PLANERS.DRILLS,
ER S FOOT MACHINE SHOP QUTFITS. TOOLS

PC
LAT E S AND SURPPLIES. CATALOGUE FREE

SEBASTIAN LATHE CO. 120 CULVERT 5T. CINCINNAT I, 0.
WALWORTH
PIPE VISES

are the Heaviest and
| Strongest vises made.
== %—=! RENEWABLE STEEL JAWS.

WALWORTH MFC. CO.,
20 OLIVER STREET, BOSTON, MASS.

Physical and School Apparatus

GALVANOMETERS{”

STANDARD, SINE, TANGENT,

REFLECTING and WIEDEMNANN

GALVANONMETERS . . . . .
Catalegue free.

E.S. Ritchie & Sons, Brooklme, Mass.

WYMANSGORDON
WORCESTER, MASS.

STREET.

28 BRADLEY

SCIENTIFIC AMERICAN SUPPLE-
MENT.—Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be bad at this office for
10 cents.  Also to be bad of newsdealers in all parts of
the country.

Pipe Threading Machines
of Highest Merit,
COMBINATION BENCH
and PIPE VISES.

Catalogue containing inter-
esting information free,

Bignall & Keeler Mfg. Co.,
Box 8., Edwardsville, Ill.

FEDERAL BENCH PUNCH

10’ high, 10'’ long, with lever 24’
long,an weighs 64 pounds. Punch-
es a hole 5-167 through 4 inch iron
plate 22¢'' from edge. Neat, strong,
and durable. Price with dies for
one size hole, $15; extra dies for
round hole, per set §1.

Send stamp fer catalegue of
machinists’ teels.

CHANDLER & FARQUHAR,
38 Federal St., Boston, Mass.

Patent Carrying Track

OVERHEAD
TRAMWAY

for Mills, Foundries, Machine Shops, or for
Merchandise. Send fer B

The Coburn Trolley Track Mfg. Co.,
... HOLYOKE, MASS..,

Cool=News!

Everything you want to know about
every Tool you can think of. Our
new 1897 Tool Catalogue is a veri-
table Tool Encyclopedia. A com-
plete Tool List for Metal Workers
and Mechanics of all kinds. Hand-
somely bound m cloth, express paid
on receipt of $1.00. Money paid for
_ book will be refunded with first or-
) der amounting to $10.00 or over.

- Montgomery & Co.

MAKERS ANDJOBBERS IN FINE TOOLS
105 FuLton Streer, New York City.

CAUSE OF LUMINOSITY IN THE

Flames of the Hydrocarbon Guases.— By Prof. Vivian B,
I.ewes. An important paper in which the author en-
deavors to show that the luminosity of hydrocarbon
flames is due to the localization of the heat of formation
of acetylene in the carbon and hydrogen produced by its
decomposition, and the cause of such localization. t’on-
tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos.
1012 und 1013. PricelQ cents each. To be had at
this office and frum all newsdealers.

L. IU{HI
CAMIOGUE

@
T NICKEL
& AND
g3 Electro-Plating
28 Apparatus and Yaterial,
2z THE
1™ anson & VanWinkle
2d 0.,
R Newark, N. J.
E: 136 Liberty St., N. Y.
B 35 & 37 8. Canal St.,

Chicago.

STEA

A mill for crushing ores.
Equal in efficiency to a
five stamp battery, and at

A boon alike to a fraction
the prospector of the ex-
and mining

capitalist. Send for catalogue.
GATES IRON WORKS, Dept. C,
650 Elston Ave., Chlcago. U S.A

iense

e rr T T

D EFIANCE. MAC

FlA
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1 f Yyou want the best Lathe and Drill

GHUGKS

\ WEaTCOTT
\ Stronyest
| Grip, Great-
est Capacity 1
and Durabil-
ity, Cheap and Accurate.
Oneida, N. Y., U. S. A.
sh, French, Spanish er German,
EXPOLITION, 1893.

Westcott Chuck Co.
Ask_for catalogue in Engl'f
FIRST PRIZE AT COLUMBIAN

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

¢ RAND DRILL C0.)

Send for Catalegue. 100 Broadway, New York. |
—

NSToMATILL

An indispensable Labor Saver.
Will feed, fine or coarse, at any
angle, without pressure or loss of
power. Warranted,

For particulars, prices, etc.,

MEWER TOOL CO.
16 Elm St., Portland, Me., U. 8. A.

THE CARBIDES AND ACETYLENE
Commercially Considered.—By T. I.. Willson and J. J.
Suckert, Ph.D. A consideration of the carbides and
acetv]ene from a commercial point of view, preceded by
a brief history of these compounds, the methods of
their formation, and their chemical and physical prop-
erties. With 10illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 1015 and 1016, Price
10 cents each. To be had at this office and from all
newsdealers.

EDCE TOOLS-e~

are often nearly ruined by using a grind-
stone not adapted to the work. Our SEid

uarrleulproduoe a large variety of grita
suitaole for I!rlndln;: any tool.

MAT

we wou our Catalogue
which wﬂ?{m‘c you. some information?

GRAFTON STONE COMPANY, >
No. S0 River Street, {xruﬂ‘,on, Ohio

ONITOR »MOGUL

—__ WANINE GASENGINES. ____

NO INSPECTION, BOILER. FIRE, HEAT, SHCIKE OR DDOR

MONITOR VAPOR ENGINE AND POWER COMPANY
GRAND RAPIOS, MICH. SEND FOR CATALOGUE.
DRY BATTERIES.—A PAPER BY L. K.
Bohm, treating of open circuit batteries, historical dry
batteries, modern dry batteries, Hellesen’s battersy.
Bryan’s battery, Koller’s battery, and the efficiency e
ary cells. With three illustrations. Contained in
ENTIFIC AMERICAN SUPPLEMENT, No. 1001.

10 cents.
dealers.

ALCO VAPOR_

CI-
Price
10 be had at this office and from all news-

LAUNCH

Motor controlled from bow.
16 to 60 ft. Launches. Twin Screws a specialty. 1,2, 3,5.
7,12,14and 20 h. p. No licensed engineer or p)]ot re-
%uired Speed and Safery guaranteed. No dangerous

apbtha or Gasoline used. No disagreeable vibration.

(<8 Send Ten Cents in Stamps fer 1891 Catalegue.
Marine Vapor Engine Co., ft. Jersey Av,, Jersey City, N.J.

Valve movement, 12to 1.

AHBORU NDUM

Machine Desigt

Mechanical & Architectural Drawing; Marine,
Stati y and L ive Engi ing;Sheet
Metal Pattern Cutting; Plumbing; Electricity;

gailgog,:i,‘ 3l GUURSES Hydraulic

& Bridge

TO INVENTORS.

An experience of nearly fifty years, and the prepara-
tion of more than one hundred thousand applications
for patents at home and abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere.
A synopsis of the patent laws of the United States and
all foreign countries may be had on application,and per-
sons contemplating the securing of patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

JULY 27, 1897,
AND EACH BEARING THAT DATE.

(See note at end of list about copies of these patents.)

Advertising device, W. G Hin,
Amusement, apeémratus,
Animal trap, o ool
Annunciator, switchboard, N. H. Holland........ 587,204
Arbor and attachment for ho]dlng articles to be
polished and finished, C. H. Bartlett
Automatic switch, A. E Burland
Axle lubricator, car, J. Donovan.
Ball coupling for railway wagons, automatic, H.
F. Oberlauter..........coeeeeeennnnnnnnns
Bar actuating device, W. R, Ron%y
Bearing fer car journals, roller, W. J. Trlpp
Bearing, side, E. S. Marshall..
Bed lounge, L. G. Beloud....
Bel), bicycle, H. S. Pullman.
Bell electric, J. T. O’Brien..
Belt fastener, D. Von Vital
Belt shifter, F. Lombard..
Belt tightener, Howard & Frazier,
Berth register, sleeping car, S. C. Skanks
Bicycle, Cote & Vuillier... ...
Bicycle, W. F. Stoll.
Bicycle brake, F. J. Coombs.
Bicycle brake, 'I. S. Miller .
Bicycle cyclometer attachment, ¥. Mackmtosh..
Bicycle prepelled boat B H. Brazelton..
Bicycle rack, F. X. Hein....... erresesranres
Bicycle saddle, J.C. Grou
Bicycle spring wheel, W. G. Gibbs
Bicycle support, D. Rudomm
Bicycle support and rest, Hussoug
Billiard cue, Ghezzi & Bértoneini..,......
Billiard cue tip sharpener, C. H. Paine.
Binder, temporary, J. S. McDonald Jr.
Boiler furnace steam, F. B
Book, J.
Book, record . ‘White.
Boots or shoes, work sSupp
Boring apparatus for deep bormgs
ing beams, A.
Bottle, Rodgers & Peden
Bottle and stopper for ae
Bottle cap and fastener . L. Bernardi
Bottle, non-reflllabls, C. M Johnson
Bottle stopper, J. H. Stone.
Bottle stopper, G.
Box. atch box
Bex fllling apparatus, W. B. Thomson.............
Brace. See Ratchet brace.
Bracket. See Shelf bracket.

BET. i - .
arton, Jr. oa

586,981
587,083

. 5877140

B

. 587,038
. 581,157

Bucket top, J. P.
Buffing machine pad, E. F. Hod,
Bushing and faucet for barrels,

Cabinet, J. F. Barrows 587,169
Caissons in the ground, means for sinking, J. Mec-
F21 1 01 s = e 587,126

Cans, means for removing superfluous solder
from sheet metal, O. S. Fellows... ,964 to 586,967
Car coupling, C. G. 1i . 581,218
Car coupling, J. W. Palsley - 587,229
Car coupling, J. Tim E,
o8 587 207
. 587187

Car, dumpmg
. 587118
586,082

Car'fender, G. W. Donning. .
Car fender, street. W. 8. Bowen.

Car replacer, D. Q Walker.... .,

Car step, A. Blum.......... ., 587,(]73
Car step, L. G. Heyward...........c... 587,095
Car un oadmz apparatus, L. D. How: . 587,208

Car‘dvhee]s, apparatus for manufactu

Car window, J. Adams.

Carbids. process of and
turing metallic, I. L.

. 587,141

587,030
587,138
587.267
587,200

»

581,133
587,042
66

Cart, dumping, C. Haeske
Cartrldges, automatic machine
tubes for paper shell, W. Mason
Cash register, A. Macauley
Casting, truck end, E. S. Marsha
Centrifugal separator. E. W. Beac
Chain, s]l)rocket Barker & Cruser
Ch&ll"h lows aftachment, rockin,
Checkrem loop, J. T. Fogg
Chepper. See Cotton or cornstalk chopper.
Clgarette mouthpleces, machine for manufactur-

g,J. 8. B
(‘lrcult closer S C Houghton ...................... 587,260
See Trousers clamp.
Dougall..
W. E. Porter..
Clock and lamp, combination alarm, A. Pherson
Clock, electric programme, Bobsien & Prager..
Cloisonne work for wmdows, ete. ,A Navarem L5875
Cloth folding machine, Riley & O’Connor..
Clutch mechanism, C.
Coat holder, R. J. Stuart.
Cock, water gage, J. C. Jensen
Ceffee roaster, D. B. Fraser...
Coin holder, W.
Composition of matter and article treated there-
with, A. L. Kennedy.
Condenser, electric, C. S Bradley
Conduit, A. 8. Krotzet al

Cotton or corn stalk chopper, D. G lrby
Cotton picking machine, P. P. ring .
Coupling. See Ball couphng Car coupling.

coupling.
Cradle, chl]d’s, G.F.Packard.....cccoeeveevnennnnnn 587,014
Culinary vessel avitt.. . 587152
Cultivator, G. L. Robey 086, 587,067
Cupboard and sink, combined, e]knap 587,115

Curling irons to be attached to gas burners, de—
vice for holding, W E Fuller..
Curtain pole, E. K. West........
Cutter. See Pipe cutter
Dampers, counterbalance for, J. H. Cox.....
Die. See Printing die.
Diseases, apparatus for treating, HF Sanche ..

. 887,118
. 587,166

587,033

581,131

Draughting and plotting 586,975

Electric furnace, G. De Chalmot.. .. 587,182

Electric machine, dynamo, S. W. Rushmore...... 587,164
Electric machine, multipolar dynamo, S. .

RUSHINOTE. . cevvireeireireesrneseossossnnssoesnses 581,163
Electric machmes form for winding coils for

H. Gelsenhoner.. 995

Electric met,er. G. F. Packara.

Elevator. See Grain elevator.
Elevator, Tucker & COTWiD.....c.ccovveeeenieinnnnns 587,049
Elevators, electrically operated locking device

T, T. W. JenKiNS....ou.iieiieenereennesonannnns 581,002

Elevators, mechanism for operating valves of
hydraulic, W. F. COle....c.ceeieenernnnannnn . 586,990
Englne See Carding engine Rotary steam en-
Extractor. See Lemon juice extractor.
Eyel%lass holder and cord attachment, W. D.
L= 081301410 < Y 587,192

(Continued on mage 94)
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Eugineering; Surveying and Mapping; Book

Keeping; Shorthand; English Branches;
Architecture; Mining; Metal Prospecting.
All who

snav° GUARANTEED SUCCESS

Fees Moderate, Advance or Instaliments.
Circular Free; State subject you wish to study. X
Internstlonal Correspondence Schools, Box 942, Seranton, Pa.

CREENFIELD
Steam Engine Works.

Established 1874.
Manufacturers of Greenfield Sta-
tionary, Portable and Yacht

ENGINES AND BOILERS.

Also Horizontal, Automatic
and Variable Cut-oft ‘Engines.
Sizes from 3 to 73 Borse-Power.

Also Vertical and Horizontal and
Marine Boilers, Steam Pumps
and Adams’ Grate Bars.

W. G. & G. GREENFIELD,
East Newark, N. J.

POWER? POWER? POWER'

Fifty per cent. increase at no additional expense.

VICTOR VAPOR ENGINE.
LOCALAGENTS WANTED.
Steam and Vapor Launches
Row and Sail Boats.
Send for catalogue Specify
one wanted
THOS. KANE & €0.
64-66 Wabash av., Chicago.

=

This beats Wind, Steam. or Horse
Power. We ofler the
WEBSTER 2)$ actual horse power

for $150, less 107 discount for cash,
Built on interchangeable plan. Built
of best material. Made in lots of 100
thererorewe can make the price. Box-
ed for shipment, weight 380 pounds.
Made for Gas or Gasoline.

0¥~ Write for Special Catalegue.

WEBSTER M’F’G CO.,
1074 West 15th Street, CHICAGO.

Pierce gas or Gasotine ENGINe
for any light work. 3£ H. P.

Marine and Launch Outfit

complete.

STATIONARY ENGINES
to25H. P.
% Send for catalog, stating size
wanted.

PIERCE ENCINE CO.,
17 N. 17th Street, Racine, Wis. S

Su USE GRINDSTONES ?

[f so, we can suppiy you. Ali Bizes

= Mmounted and unmounted, always

kept in stock. Remember, we make a

c%)ecmjtyof selecting stones for all spe-
1 purposes. [ Ask fer catalegue.

The CLEVELAND STONE CO.
2d Floor, Wilshire, Cleveland, O.

THE IMPROVED GAS ENGINE.

Two cylinders in one casting.
Occuples less space and weighs
less for its power than any engine
made. Can be used wherever pow-
er is required. Either sta-
tionaryor marine. No fire.
No heat. No smoke. No li-
censed engineer required.,

8™ Send fercatalegue.

SINTZ GAS ENGINE CO.,
Grand Rapids,
Mich., U. S. A.

ELECTRO MOTOR, SIMPLE, HOW TO
make.—By G. M. Hopkins. Description of & small elec-
tro motor devised and constructed with a view to assist-
ing amateurs to make a motor which might be driven
with advantage by a current derived from abattery,and
which would have sufficient power to operate a foot

lathe or an maehu.e requiring not over one man W~
er. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 641. Price 10 cents, To be
had at this office and from all newsdealers,

GAS and GASOLINE
ENGINES

Using Natural Gas,
Coal Gas, Producer
Gas, and Gasoline di-
rect from the tank.
1to 40 H. P., actual.
The, aprlngﬁeld

AW, Washmxglt%g gt, - S
Sl!rlngﬁeld, 0.

Static Machings, Qoils,
Cubes and Fluoroscopes

=™ Send for catalogue A.
.} l Swett & Lewis Co., Successorsto
% G.A.Frei & Co.11 Bromfleld St. Boston

Gears or Levers.

Simplest Carbu-
rater. Wonderful
economy. ad 12
years of success.
Know the re-
uirements of a
as Engine.

P. F. Olds & Son Engine Works, Box 18, Lansmg, Mlch
THE SANDBLAST PROCESS.—BY J. J.

Holtzapffel. A full description of this interesting pro-
cess and of the apparatus employed; with a discussion
of its capabilities and present and future applicarions.
With 8 illustrations. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT; No, 1010. Price 10cents. ‘I'o be
had at this office and from all newsdealers.

The Long-Sought-For Found at Last

AN IMPULSE WITH EVERY TURN OF THE CRANK.,
The Hicks Compound Cylinder
Gas and Gasoline Engine.

The Engineof the fu-
ture. This engine will
run steadily and reliably
as the best automatic
steam engine, and much
better than the ordiarny
simzle ﬁhnder Catalog &=

rontier Iron
orks, 601 ATWATER
8T., DETROIT, MICH.
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