214

Scientific

American

MarcH 21, 1903.

|
(8897) A. F. S. asks: Does not liquid:
oxygen as produced by liquid air become opaque :
to magnetism, that is, is it slightly attracted
by a magnet? A. Oxygen was discovered to
be a magnetic substance by Faraday in 1849,
by noting that it was attracted to a magnet.
pole just as iron is, though to a lesser degree. B—Lathes, etc.
Becquerel was the tirst to call attention to the SENECA FALLS MFG. CO.
subject in recent times.

Workers

00D orMETAL

ase our Foot and Hand Power
ery. Send for Catalogues
A'--Wood-working Machinery,

In 1892 Dewar, having 695Water St.,GenecaFalls, N, ¥.

produced liquid oxygen in large quantity, re-
newed the matter and showed that liquid oxy-'
gen has about one-thousandth of the magnetic;
moment of iron. Liquid oxygen is shown in a
tube swinging to the pole of a magnet, in
Sloane's *Liquid Air,” page 337, but the lan-
guage used in the text describing the experi-
ment is not correct. It should read: '‘Oxygen

u‘ﬂu.m T
CINCINNA ?'J i

Wre Clotli Wnre Lath

was discovered to be magnetic by Faraday.” The
fact is just the opposite of the statement of the
book.

Electrically-Welded

(8898) R. R. J. asks what voltage is,

required to jump a spark gap of 1, inch, and 1f

'Wire Fabrics

the voltage is in direct proportion to the width
of spark gap. Also, how to determine the num-
ber of oscillations and wave length wireless tele-
graph system as mentioned in SUPPLEMENT,
No. 1383, Siemens & Ilalske system or any sys-

tem. A. The voltage necessary to force a NEw York

Boston

and Perforated Metal

Manufactured by
CLINTON WIRE CLOTH COMPANY,

of all
Kinds

CLINTON, MASS,

Cuicaco San Francisco

spark through 14 inch of air varies greatly
with the shape of the terminals, as points,
balls or plates; and with the pressure, mois-
ture, and temperature of the air. Thus a spark
-5 inch long was produced between balls 1-10

Sizes from

inch in diameter Dby 16,200 volts; and
between Dballs 1 inch in diameter Dby
18,900 volts pressure. The subject is
quite fully treated in Thompson’s ‘‘Ele-
mentary Lessons.” The methods of meas-

uring lengths of electrical waves will be found
in papers given before the American Institute
of Lllectrical Iingineers. I’rof. Pupin has pre-
sented several papers upon these topics, which
we cannot abstract in a letter.

(8899) S. M. G. inquires whether

a jump spark coil can be made by single wind-
ings instead of primary and secondary windings.
If so, what size wire and how heavy insulation
is best for a current of 5 to 8 volts pressure?
A. A coil can e made for gas lighting and
similar small uses with one winding:; but a

position, 1901.

Send for Catalogue.

189 Allyn St.,

THE MIETZ & WEISS

1to60H. P.

“ CUSIIMAN 7

CHUCKS

All styles and sizes.

THE CUSHMAN CHUCK CO.,
Hartford, Conn,

l( EROSENE
burns K lLR“AENEcheaper an

safer than gasoline.  Automatic,
simple, reliable. N @ electric bat-
tery or flame used. Perfect regula- |
tion. Belted or directl
dynmao for electric ligl tm;z,thxrr
g storage batteries, pumping &
all power pur mgzs.

128-133 Mot Sr.,
ADOPTED

8. GOVERNMENT.

m hest Award, direct coupled .

(mnentor Set, Paris Exposition,1900.

Gold Medal, Pan-American Ex-

‘New Yomx.

Gold Medal, Ch:\rlestnn,S C., Exposition, 192.

jump spark of sufficient length to make a sure
ignition in a gas engine should be an induc-
tion coil with primary and secondary windings.
A spark coil with one winding may be made
with a core 10 inches long, covered with paper.
The winding should be of cotton-covered mag-
net wire, say No. 14, of which 300 feet or
thereabout may Dbe wound on. The spark is
given at the Dbreaking of the circuit, and is
due to self-induction. Each layer may be separ-
ated from the adjacent layers by brown paper,
not very thick. No very definite rules are re-
quired, as there is a great difference to be noted
among these coils. The battery may vary, and
as it runs down, more cells may be attached.

(8900) A. B. C. asks for a formula’

for oxidizing linseed oil without litharge ; want
to have oil very heavy and bright, and entirely
free from fat. A. Keep the oil at a tempera-
ture of somewhat over 130 deg. C., while a cur-
rent of air is passed through or over it: then
increase the temperature until the oil hegins
to effervesce from evolution of products ot com-
bustion. By continued hoiling the oil hecomes
very thick and may be drawn out into elastic
threads, which are very sticky, but do not pro-
duce a greasy stain in paper.

(8901) R. F. D. asks: In the Planté

type of cell, how many square inches of posi-
tive plate surface are reckoned for one am-
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W.F.&INO.BARNES CO.
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Wells, Oiland Gas Wellsdrilled
bycoentracttoanydepth from 50
feet.»We also manufac- -
ture and furnish everytbing re-
quired to dril and complete
same. Portable Horse Power
and Mounted Steam Drlllm
Madchines for 100 t £
Write us stating exactly what
is required and send for Illus-
trated catalogue. Address
WFLL ENGINEERING AND SUPPLY CO,
LIBERTY STREET. NEW YulLiK, U.S. 4.

e

pere-hour? DBy P’lanté type 1 understand that
metallic leaden plates are immersed in the elec-
trolyte, which 1 suppose is correct. A. The
Planté type of secondary cell is defined by Fos-
ter in his “Klectrical 'ocket Ilook™ to be ‘‘con-
structed of lead plates so designed as to present
a large surface area to the action of the elec-|
trolyte, the active material being formed on the
plates, either electrically by charging and dis-
charging, commonly called forming, or chemi-
cally.”’ The same authority gives a formula for
calculating the theoretical capacity of a cell per
pound of active material. This is the Dbetter
way of expressing it, since to base the capacity !
upon the surface will not take the thickness
into account. The practical results given are:
IFFor lead peroxide and the same weight of
spongy lead per ampere hour: 0.53 ounce for
a ten-hour rate of discharge; 0.62 ounce for a
five-hour rate of discharge: 0.70 ounce for a
three-hour rate of discharge; 1.00 ounce for a
one-hour rate of discharge. These numbers are
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WATER EMERY
TOOL GRINDER.
Swings a 24x2.Inch Wheel.

has no pump but a simple trongh unique-
or supplying water to the
Easily manipulated and cannot
out of order. Without question it is
most practical and durable wet tool
o request.

for plates of ordinary thickness and an electro- B_F_BARNES_ CEM!’ANY' Rockford, IlL

lyte of the density of 1.200.
(8902) P. S. B. wants to Kknow

the composition and the method of manufacture,
of carborundum. A. The mixture from which
carborundum is produced consists primarily of
coke and sand, to which is added a small
amount of salt to facilitate fusion, and a small
amount of sawdust, which evolves gases upon
heating, and these gases tend to keep the mass
more porous and thus facilitate the escape of the
carbon monoxide gases later produced. This
mixture is packed between the two carhon poles
carrying the current, there heing. however, a
central core of coke placed directly between |
the carbon poles, providing thus a conductor
for the current and so overcoming the difficulty
of starting up, and also keeping the internal
resistanze more uniform by breaking up the arc
into numerous small arcs. Carborundum is a
slllclde of carbon ; the formula is CSi,

Use any
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INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
March 10, 1903,
AND EACH BEARING THAT DATE.

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

Abdominal supporter, E. M. Templc 722,644
Account sheet, W. J. Hughes. . 722,303
Acid, making mcthy]une citric, R. Berendes 722,275
Acid salts and making same, sulfonie, L. O.

Helmers ...vviieiieiioriiorrescorosans 722,506
Acid salts of alkaline earthy metals and

metals proper and making same, sul-

fonie, Helmers. ..oooveveiienenns 722,507
Addressing machine, J. W. Underhill...... 722,268

! Aerated waters, apparatus for the automatic

production and delivery of, Lee & Mec-
MUITAY oot iiiiiincnnnencnninsansnans 722,368
Air brake, J. Farrar..........cc0ieiiiiaan 722,403
Air brake angle cocks, operating device
for, W. B. RIeY...cooverarenrneannnns 722,384
Air ship, E. P. Johnston................ 722,516
Alarm. See Low water alarm.
Alarm system, electrical, H. M. Sutton et
- T 722,334
Asphalt, apparatus for treating reck, Down-
ard Roloson........ 722,500
Automobilc L. B. Gaylo 722,224
Autumobile carriage, W. . 722,243
Awning, metallic, E. Cornitius. 722,566
Axle box, E. Ottenbacher . 722,380
I Axle, revolving, C. Fuulkuer 722,218
Baling press door closing means, A. John-
0 1 722,513
Baptismal font, H. K. Nehr. 722,242
{ Barber chair, ¥. H. Wilsdorf 722,439
Basket, J. 1. Lane.......... 722,408
Bath tub, H. Hoeglauer... 722,232
Bed, folding, C. P. Brown....... 722,485
| Beet topper and puller, F. Briggs.. 722,484
d | Belt, conveyer, H. D. Richards... 722,252

. Bicycle wheel, G. G. Ritchie... . 722,433
| Bicycle wheel hub, G. Ellstrom . 722,402
i Binder for sheet music, ete, J. C. Kimsey.. 722,589

Brown

Binder, temporary,
' Bit stock, 1. E. Stump
. Blank ends, machine f

Haskins .....
Boiler cover plate,

.......... 722,651
. 722,382

. FKairweath 722,571
R

Boiler water gage, steam, T. W. . 722,410

Book and binding therefer, N. Bach . 722,418

Book, deposit credit, T. D. Taylor. .. . 722,391

Book, manifold sales, J. F. Laning . 722,593

Book, sample, H. O. 8. Carlson...... 722,283

Boot or shoe fastening, R. Snapper.. 722,638

Boring bit, extension, J. C. Beyer.. . 722,481

Bottle, J. A. AINES....ccceieiietasacancannn 722,477

Bottle, medicine, C. W. McShane, reissue 12,

Bottle, siphon, L. Magidson................

Bottle stopper head, G. Limbach.......

Bottling apparatus, liquid, G. F. Sumner.

Bowl bholder, G. Grimm...............

Bowling alley, W. H. Wiggins.

Box lid holder, C. Jack......cvvuvuienennns

Box or package and material therefor, J.
Greenstreet..........cooviuinann . 722,423

Brake beam fulcrum, . Coolbaugh. 722,565

Brake beam reversible fulcrum, C. H. Wi

1HAmS, Jr. ...viivevrrnrrscsnsnncacsans
Brooder, J. H. Swayze

722,655
. 722,437

Brush, fountain, H. Brown.. . 722,281
Buckle, J. P. Hunt........... . 722,511
Buck]c side, J. K. Mollo, 722,375

y
moving heavy,

Buildings ete. N H. Sheeler. 722,256
Butterin and making same, A. Bergman.. 722,276
Button, link, E. W. Morehouse............ 722,629
Button turning machine, H. A. Berger.... 722,479
Culculating machine keyboard, W. T. Tread-

WY  teiirittaniancerastcatsatanatnanans 722,438
Candlestick drip T M. Mulkerins.... 722,318

cup,
Adam

Clock key, O. C. Eggers.............
Cleth cutting muchine, R. P. Wlizht
Cleth, ernamenting, L & F. David...
Clutch, F.Claus. .. voceiiiveiiianan,

.. 122,492
Clnteh, friction, F. J. Nutting 722241

Coal drilling machine, J. W. Sha]]cnbvlg«l 722, l12
(Ceat and hat hanger, G. B. Willett 722,548
Ceck, check and waste, W. F. Brunt . 722,419

Coffee pot, T. C. De Hart
Coin freed mechanism for gas or other fluid

meters, Beale & Bagnall
Coke drawing machine, B. J. Matﬁeson.

722,213

Collar fastener, horse, S. H. Hu .. 722 304
Comb, C. Moeschl . 722,315
Composition of matter, F. Padberg...... 722,536
Condenser, steam surface, J. R. Richmond
722,627, 722,628
Copy bholder, H. L. Massey................ 722,239
Corn husking machine, K. J. Fitzpatrick.... 722,448

Corn shocker shock forming post, B. ‘R.

Benjamin ... i e 722,397
Corn shredding and husking machine, W.

B. Martindale .................00. 722,429
Couch head rest support, J. Luppino ’22. 372
Cultivator, C. L. Swanson........ 722.264
Cultivator, J. McCoy o
Cultivator coupling, R. W. E. Hayes...... 722,231
Cultivator, two row disk, L. Kirlin... 722,235
Culvert, F. 8 H. Beach..... . 722,396

................ 722,370

Curtain ring, ‘7. W.. Leslie
Cut oﬂ‘ for cisterns, automatic, Deming &
722 21~l

Tully
* Cuttlebone mold, A. A. Geiger et al.

722.278
722,342
722,404

722,630

Driving wheel, traction motor, E. Boniecki
Drop curtain, mirror, H. M. Williams....
Duplicating machine, H. C. Gammeter....
Dye and making same, yellow sulfur, Ris &
MyHUS ..t iiiiiii it it iininnnnnnnns
Dynamos, automatic regulator for constant
current, F. B. O’Hanlon
Egg carrier, H. 8. [Jenne.....
Electric controller, F. A. Merrick .
Electric current cuntroller, J. J. Murp!
Electric furnace, A. A. Shade

(Continued on page 215)

722,612

722,453
722,411
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. 722,300

: WELL

Candy box, C. A. Adams............... . Tag 15K
Car brake, F. X Berube ..... LTE A -
Car brake, K. Theilengerdes...... . 722,266
Car, convertible, Brill & Haddock . 722,280
Car coupling, J. & J. O. Timms.. 722,267
Car door, grain, J. L. Hamel..... . 722,578
Car door op(-ning or closing d

Ww. 722,422

722,299
722,378

Cars on inclines, means for handling cable

drawn, T. A. Edison.................. 722,502
Carbureter, gas engine, H. A. Davis. . 722,357
Carpenter’'s gage, G. W. Peyton..... . 722,381
Carpet stretcher, C. O. Devilbiss. . 722,216
Carpet sweeper, J. W. SykesS.........co0us 722,642
Carrier. See Egg carrier |
Case. See Traveling case.
Cash register, F. J. Hull................ 722,510
Cell cases or egg trays, machine for mak-

ing, W. B. Sheperd...........ccovuun. 722,329
Centrifugal separator, Lucas & Jeppson.... 722,522
Chair attachment, F. Bloch............ 722,482
Check holder and cutter, cash, A. D. Jos-

U 722,234
Chuck, drill, F. P. Gates ... 722,575
Cigar ‘maker’s knife, O. L. Buehler........ 722,282
Cigar or cigarette mouthpiece, J. & L. Prze- !

decki ............ 722,383 .
Circuit controller, J. . 722,301
Cleaning smooth surfaces, composit

M. Peryer ......ceeeicececenasasanens 722,454

" Disinfecting apparatus, E. Fournier........ 722 a.i
| Display mechanism, curtain, A. M. Davy.. 722,568
i Display rack, C. E. Brackbill........ .. 722279
iDistance meter or range finder,

F S ¢ Y . 722,4.“5
II)ividers, H. C. Adamson.................. 722,551
Daoor, electrically operating, J. Chaml)ors, Jr. 722,446_
Double claw or grip device, H. Sheeler. 722,257
Dough cutter or slicer, E. P. Mossner. ..... 722,452 :
Dough dividing machine, F. H. Van Houten 722,.)40
Draft equalizer, P. Yeager................ 722,347
Dredging machine, W. W. Lea . 722,504
Dress shield, D. Basch.................... 722,395
Drill. See Grain and fertilizer drill.
Driving mechanism, W. Scott.............. 722,388

722,533
722,527 |

Young men and women in search of Per-
manent, Profitable Employment, will ap-
premate our new, easy method of selling

ALUMINUM COOKING
UTENSILS

Takes away all objection-
} able features of canvass-
ing and adds grvatly to
the profit, Over 1a: diff-
erent utensils. Very high-
est grade. Do not burn
food. Cannot rust,crack
or scale. Last a lifetime,

‘Write to-day for our plan.
It’s the best thmg you eversaw,

The Aluminam Cooking Vtonsil Co.

THstrict 5, Pittsburgh, Pa.

A“

it's a Guaraniee of Qualily
2,000,000

Sofd in 12 Years

EVERY REEL WARRANTEQO

Booklets mailed free

The Andrew B. Hendryx Co.
New HAVEN, Conn., U.8. A.

THE BRIGHT WHITE LIGHT FOR

MAGIC LANTERNS

Also for Bromide Enlarging, Copying, Photo- Engravin,

Intensely brilliant, very portabie, burne kerosene, mfs
1 cent per hour. 8end for copy Franklin Institute award
and lists of Stereopticons, Moving Pictures and Slides.

WILLIAMS, BROWN & EARLE,
Dept. 6. 918 Chestnut St. Philadelphia.

FREE FOR 30 DAYS.

‘We will gend our grand new book “HOW TO MAER
MONEY WITH POULTRY AND INCUBATORS**
free, postpald, for the next 30 deys to all whomen-
tion this paper in writing for it. = It's the bast we
ever published. 8z11 ins. 195 pages. Handsome
original lllustrations. 12 special chapters on vital
poultry subjects.  Wrlte to our nearest office for it
; h.r;‘lncl;h.ler Co.,

ass., New York, N. Y.

} Suppllad
Molstura

MATCH FACTORY.—DESCRTPTION
of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113. Price 10cents. For sale by Munn &

Co. and all newsdealers.
DRILLING
Machines

Over 70 sizes and styles, for drilling either deep or
shallow wells in any kind of soil or rock. Mounted
on wheels or on sills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y,

YOU ARE EASY

If you need a carpenter to help you repair yourroof with
Warren’s Natural Asphalt Stone Surfaced Roofing

Hma 2incth  Phe best and most ser-
Ispedres  yiceable prepared roofing
p— on the market. [tisdur-
able, fire-vroof, and does
not require painting.

Comi eady to lay in
rolls containing 108 8q. ft.

Warren Chemlcal & Mfg. Co., 172 Broadway, New York

KNOWING HOW Gas Engines
should be made and making them to con-
form 10 our own high standard gives the
0 L D Gas & Gasoline
Engine
a prestige which hay been
confirmed by the test of
93 years’ hard use. Reli-
able, Economical and Dur-

Buffalo,

Boston.

able. Stationary Engines,
.1to50h. Portable En-
: gines, 434, 8 and 12 h. p.

‘Write for catalogue.

OLDS MOTOR WORKS, 216 River St., Lansing, Mich.

THE wnTen_sim
Emery Grinder,

with adjustable table, for flat surface
grinding_and finishing, and for ordie
nary tool grinding.

8F" Send for Catalogue.
BLAKE & JOHNSON
P. 0. BOX 7,
WATERBURY, CONN.

FOH TOWN OR COUNTRY USE g

re is no more serviceable or simple
enwne tlmn the WEBER JUNIOR

A . P. engine suitable for grinding
f N ])Ilmplng water, shelling corn,
&c., or for running fans, presses,
charns, butchers’ machinery, sheep
shearmgmuhmes ete. Complete
with water and gasulme tanks and
vipes. Oilers, etc., all ready for
business. Heavy balance wheels,
One operating valve. 650 lbs.

Weheli:(}nr & Gasolinc
Box 11144, pi-(anw. ity Mo,

THE AMERICAN
THERMO-CALL
BUTTON

discovers and reports firé automaticall
Can be attached to the existing wires ﬁl
hotels and manufacturing plants. Inval-
uable as a life and property saver in
residences. No posslh‘e chance for fire
to secure headway without sounding
alann. Permanent, not fusitle.

Amerlean Thermo-Call Oo.,

Boston, Mass.
Mfra. of thermostatic devices of all kinds

i 'Universal Safety Tread

Made to walk on with perfect safety.

Steel,

Stairs,
Brass, Coal
o Holes,
! ganese Car Steps,
Bronze. Etc.

For Elevators or wherever you walk is always secured
by its use.

UNIVERSAL SAFETY TREAD 00 45 Broadway, NewYork

D. L.HOLDEN
REAL ESTATE TRUST BLDG,PHILA ,PA.

5 OLE MANUFACTURER
REGEALED ICE MACHINES
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Power

and

Control

These essentials of the serviceable
and safe automobile are developed
in the Cadillac Automobile through
new principles of engineering and
perfect mechanical construction.
The engine is very compact and very
powerful; the transmission gear a
triumph of mechanics; the steering
wheel very sensitive—and absolute in
its control;thebrakesreliable under
all conditions of grade and
speed; running gear
and body strong,
but graceful,

The

Automobile that
Solves the Problem

of safe and rapid tranmsit on all

roads, under all conditions. If you
know of an auto fault you’ll find it
corrected in the Cadillac. Price
$750. Detachable tonneau, at an
extra cost of $100, converts this
graceful runabout for two into a
delightful touring car for four.

Our free illustrated
booklet N gives address of
agency nearest you where
the Cadillac may be seen.

CADILLAC
AUTOMOBILE COMPANY,
Detroit, Mich,

Beat

Squabs Pay Bt

Easier, need attention only part of
time, brin: big prices. Raised in one

month. Attractive tfor poultrvmen.
tarmers, women. Send for B
BOOK LET und learn this immensely
rich home industry.

HANDS DIRTY ?

Gire-Solvent instantly dissolves and removes

machlue grease, paint and 1nk. Miles ahead of

oRP. armless. Antiseptic. By mail, prepaid,

15!:. and 23c., stamps. Sample free t0 dealers.
Correspondence soulicited,

THE. UTILITY CO.. 233 Greenwich St., New York.

of Service

always proves the absolate
supremacy of the

Remmgton

Typewriter

Remington Typewriter Company
327 Broadway, New York

Electric  motor rvegulation. system, P. J.

COINST [ oo e oo o i sieks o/l « oG le) o sfSe ® » 722,563
Electric time switeh, H. C. Iroelich...... 722,292
Electrical contact brush and producing same,

. Motsinger...........oivivvinnnn 722,606
Electrode for electrolytic apparatus, second-

ary, Imhoff.......covtevienunnnnnnn 722,583
Elevator, W. L. Holman. . 722,364
Elevator gate operatlng

Kirsch . 722,590
Embankment p g . . 722,445
Engine, F. H. Sleeper........c.ovvvvnvenn. 722,259
Engine reversing gear, hlhbanks & Sauer 722,217
Evaporating pan, E. R. AW o cnensmichernieions o 722,b.;b
Exercising apparatus, F. D. Smith........ 22,46
Exhaust silencet, M. Crawford.............. 722,567
Extensible unmd top table, E. B. Gregory 722,57
Eyeoglasses, . L. Lembke.........covuun. 722,521
Fabrics, manufacturing, A. Oesterheld. 722 246
Fall rope carrier and operating device there-

for, Lambert & Delaney................ 722,518
Fan, electric, R. P. Chandler............ 722,208
Feed for boilers, automatic \\atvr, c. Wil-

Kins) M. 4 K N i o T TE . B R 722,549
Feed water for motor vehicles, heating, W.

and G. Lane................c0vun.. 722,309
FFence post, Wherry & Hill 722,474
FFence post, W. E. Owens . 722,615
Fertilizer feeder, Miner & West.......... 722,528
Fibreus splanta, machine fer detibrating,

W. S. Belding.............. 722,556
I'igure, mechanical, C. 722,207
Iilter, G. F. Hodkinson 722,681
Filter, K. Rothe........... 722,632
I‘ilter, barrel, H. R. Cassel. 722,399
IMire escape, E. Anderson... 722,652
I'ire escape, Wood & Royse.............. 22,648
Fireproof construction, G. A. Schillinger.. 722,460
[Fluid compression, apparatus for elastic, H.

Bland 8.0 8 © oion. sxae il <ot ol oasfiker R - B 722,658
IFruit box extension frame, J. Nicholas. 722,55-!
I'ruit harvester, G. H. Shellaberger... 722,413
Fulling machine, L. P. Hemmer....... 722,363
Game apparatus, A. J. Musselman. 722,247
(;ame apparatus, C. A. Kowler..... 722,359
(iame apparatus, C. N. Morgan... .. 722,603
Garment clasp, O. Kemper................ 722,308
GGarnient clasp or hose supporter, A. H. Cohn 722,285
Garter, P. 8. Bauer........c.ovvverennnenns 22,274

(sas burner, C. F. Glocker.

;as meter, H. H. Sprague.......... , 722,390
Gas or gasolene engine, B. Garllus... . 722,223
Gas regulating valve, automatic, H &

Rix ..... 722,302
Gate, L. Doerr . 722,358

Glass blowing m 722,634
Glass  bodies, manufacturing hollow, O.

Sy A o of 00 6 oo Bk o000 Bt 86 0000 722,386
Gold from cyanid solutions, precipitating,

(o T (R RIS o 722,456
Governor, R. Conrader...............o0uun. 722,564
Grain and fertilizer drill, I*. N. Isham.. 722,407
Graphite separator, J. H. Davis 22,

Grazing stake, J. R. McGoron....
Hair fastener, W. A. Sloan................
Hammer, pneumatic, Oldham & Padbury..
Harp, W. Moerscher..............oivennn
Harrow, J. H. Davis . 722, 287

Harrow and cultivator, combined, 5
Stewart ......... e, . 722,261
Harvester, corn, A. S. Gove. 722,227
larvester, corn, W. W. Bmson 722,487
larvester, cotton, A. Campbell 722,421
Harvester, pea, F. W. Rapso 722,426
1lasp, R. D. . 5ol oo Serde o 722,344
Header platform, Campbell 5
Schwartz ..........cciie tieeriiaran. . 722,488
Heating furnace and boiler, steam, G. A.
(Sl ) © PPN S 06 o0 0 o PR . o Bo0ho . 722,493
Heating systems, means for regulating th
temperature in, P. Powers..... e 722,251
Hedge trimmer, W. Linhoff....... 722,371
Heel, boot or shoe, J. L. Izan. .. 722,307
Hinge, detachable, G. B. Pickop ..o 722,624
Hog snout holder, G. F. Snider .. 722,434
Holisting apparatus, A. E. Norris . 722,613
Hersceshoe, . A. McKay............ 722,610
Horseshoe, elastic tread, H. D. Travell 722,337
Hydrocarbon burner, J. G. Branch.... 722,202
Hydrocarbon motor, J. W. Packard. . 722,431

122,208
722,333

Hypodermic needle, ¢. D. Brooke.....
Igniting device, electrie, K. Sturm
Indicator. See Liquid level indicator.

Internal combustion engine, Riotte & Rad-

cliffe ..........c..ciienunn . 722,629
Intestine cleancer, Matheyer. . 722,525
Iron and steel, olvansing and

the quality of, I*. (. Weber 722,270
Iron. from its oare, reducing, M. Ruthen-

DUBE  .coocvennoine oig o shoieslofe « o5 ,2613, 722,254
Journal bearing, A. M. Kerr 722,427
Journal bearing, E. J. Becker .. 722,495
Journal bearing shell, M. J. Rogers .. 122,327
IKeg or cask cooler, S. M. J. House .. 722,509
Ladder, step, A. LK. Paskell....... .. 722,409
Lamp, gas, A. H. Humphrey....... . 722,306
Lamp socket, D. A. Schutt, reissue. 12,099
Lamp, vapor hurning, W. Mitchell........ 722,601
Lamps, gas-detecting attachment for miners’

safety, Beard & Mackie.............. 722,555
Leather staking machine, Slocomb & Craig 722,461
Letter box, W. Parker................ 722,323
Letter, sign, B. V. IKostka...... .. 722,592
Lift, tradesman’s, C. A. Bouck... 722,444
Linotype machine, L. Cesana 722,284
Linotype machine, G. A. Bates....722,353, 722,354
Liguid level indicator, Tripp Wadleigh 722,645
Lock, A. D. Plowden.. 4 5
Lock, E. Heidman.... 7

Lock, B. Phelps.................
Locks havhig rocking chambers,

tion of, L. .C. de Preville
Locomotive cab ventilator, K.
Locomotive engine, K. J. Cole
Loom, power, S. . Patterson
Low water alarm, steam boiler, F'. O. Stan-

A7 ol o o AR 5o ol R I o e 722,330
Luhricating mechanism, N. A. Christensen 722,209
Malt for mashing, é)paratus for prepavi-gp

bruised or groun Lapp........ . 722,310
Match machine, E. B Stocking . 722,331

Mausoleums, vau]ts, ete, roof for, C. E.
TRAYDHOT - 0 gsrersgs « [+ sb [ 551 - SRR 722,392

Medical use, electrical generator and dis-
tributer for, E. L. Madd 722,598

Metal post, G. Schneider...... . 722,635

Metal sheet drying and flux
C. Taliaferro
Milk, regenerative apparatus for the simul-
taneous warming and cooling of, L. P.
Larsen

722,366

Mold and core drying apparatus, W. L.
ATy wox! g - » orome Thncie Foie P e e o o (sfer 722,312
Motor. See Hydrocarbon motor.
Motor, C. H. Roth...................u... 722,328
Music recerd, diagram, or pattern, R. A.
Gally ...ttt iie e e 722,574
Musical instrument mechanical playing at-
tachment, E. . AcKkerman.......... 722,476
Necktie, combination, Samter & Pinner.... 722,633
Nigger bar cushion device,. McGregor &
ISOINENS,. Jololo |+ cuonet TN o757 o] o[ L[ Terh L e 722,320
Nipp]e, teething, F. B. Anderson. 5 722 350

Nut lock, W. C. Stickel
Nut lock, M. Bartley.....
0il burnnr J. McDermott.
Qre handllng plant, G. H. Hl'k-
Packing, metallic, G. C. Walters.

Dueber-Hampden Solid
Gold Watch Cases

are not only handsomer and more dur-
able, but stronger and better than any
alloy or combination of metals can be.

L ouEBER CD
These are
gy, am

Trade Marks w

ACCURATE -TO -ﬂ:’E "SECOND*™

Due Qeﬂ
@IMPy, 1o

are made in our factories, the most complete
watch factories in the world. We make the
entire watch, both movement and case, and
guarantee them.

LA Tty

[ T he 4_00’ ? Smallest, daintiest

‘Women’s watch.
Send for.[ree book ‘‘Guide to Watch Buyers.”’

Dueber-Hampden Watch Works
56 South Street, Canton, Ohio

21 jewels,
17 jewels.
For Men.

| Motors &

FAY & BOWEN

Launches

Operated by

, Gasoling\’u r
HP

Motors I

THE FAY & BOWEN MARINE

is a rvevelation to those who have used others. Reliable, safe,
durable and easy to operate. Remarkable speed control.
Rest of all, it starts when youstartit. No handle or crank is
wed, Our patented 1gmter is absolutely unique and always
instant and positive in action. It is really the only perfect
and satisfactory igniter.

“lotors complete from 134 to 25 h. p. ready forinstallation.
We also build handsome launches with motors installed and
ready to run. SEND FOR CATALOGUE.

FAY & BOWEN, 85 Mill 8t.,, Auburn, N. Y.

MORAN FLEXIBLE JOINT

for Steam, Air or Liqnids.
Made in all sizes to stand any desired §&]
pressure.
Moran Flexible Steam Joint Co.. Inc'd,
149 3d East St.. LOUISVILLE. KY.

| Gallon in 4 Minutes

of the purest drinking water and
free from all solid atoms and

dis s. Eveéry house-
hold shmﬁd have a o

BERKEFELD FILTER

which prevents the spread of many
diseases generally originating in impure
water.

BERKEFELD FILTER C0O.,
4 Cedar Btreet, New York,

ELECTRO MOTOR. SIMPLE, HOW TO
make.—By G. M. Hopkins. Description of a small elec-
tric 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 a battery, and
which .would bave sufficient power to operate a foot
lathe nqany machiue requiring not over one man pow-
er. Wf% figures. Contained in SCIENTIFIG AMER-
ICAN 8 PLEMENT, No. 64 1. Price 10 cents. T'o be
had at this office and from ail newsdealers.

ELEGTRIGAL TESTING

If you wish to know the properties of any electrical
instruments, materials or arpuratus the utiigty of an
invention or the practicability of an idea, tg#ts by us
might be of great value ®© you.

NEW YORK LABORATORY LAMP TESTING BUREAU

8th Floor.  No. 14 Jay Street, New York

COLD GALVANIZING

afr and sea water.
Co., I
Sample and custow work done 8t our factory, 10%-110 W.. 11th St.

Our Patent Process is now in use all over the country.

erreshoff Boat Bullding Co., Townsend & Downey, Armonr P’ac
Mam uttice, 348 Broadway.

Save all the Spelter consumed in galvanizing by the hot process
by using our Patent Cold Galvanizing Process, as the ainount of spelter
lost as (ross in the hot process if used in our process will give sufficient
protection ta any kind of work tomake it rust-proof even against salt
Our licensees include U. 8. Government, The Standard 01l
Ing Co. Licenses granted on voyalty basis.
U. 8. FLECT KO-GALVANIZING CO.

We manufacture gears
and vouies suitable for
all purposes. We also
sell” supplies and can
furnish anv part or all
the parts for & gasoline
or steamn rig. See nur
late catalogue, FREE.

NEUSTADT-
PERRY CO,
$26-#30 S. 18th St.,
S1. Lauis, Mo.
51 Hudson 5t., New York, Export Agents.

Cuas

. Ts

Little Wonder
TELEPH ONE

FOR $gG_, 0

We will send 2 telepbones, ) feet of wire,
and all necessary staples, with full instruc-
tions how to put them up and operate.

HIPWELL MF@G. CO.,
Allegheny, Pa.

Gas Engine
I GNITER

Comg%ete with spark coil, $12.00.
The Best Thing on the market.
Latest and most im proved model.

GF™ Send for Circular.
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0.

« OIMA”

Durable and Saf'e

Hows & Cn.,

i inches
long

Made of Steel, Nlckel Plated
Will stop the most vicious dog (or mau) without per-
manent injury.  Valuable to bicyclists, mescorted
ladies, cashiers, homes, etc. Loads trom an

liquid. No cartridges required. Over R
,shots In one loading. 1 dealers, or by malil, 50e.

PARKER, STEARNS & SUTTON, 226 South St.. New York

Howard Two and Four Cycle
MARINE
AND
AUTOMWOBILE
MOTORS
L ‘Write for Cat.
! Grant Ferris Co.

Troy, N. Y.

FREE! Just what every
young electrician wantee

Lights lamps, runs motors,
will decompose water and a
thousand wonderfui things
Most complete little g1e
rator made. Rims off 4 sew-
ing machine.
Send stamnp for particr ]

C. & T.
Elee. Co.,
Department I,

Byracuse,
N. Y.

Midget
Thyuumo or
Motor.

The S‘ITEFFEV Migor-(.:ycle

We also have acomplete hne of Motors,
Canstings & Acecssorles for Bicy
Automobile, or Marme. Highest Gir;
We undersell all others, t.cent s!.ump
gets our catalogue,
SrerFEY Mre, Co,
2120 Brown Street, Philade]phis, Pa.

__ On Approval

We will ghi I.nybrl.c O.D. pro-
? wftﬁ:ﬂp cend ?-n.mi lol'n:vrl':ppt-
ed. allow 10 DAY R E TRIAL

fore purc

New 7903 Models

se,” o g

“Gossack,” Sl $10.75

“Sibarian,’” iuy $12.15
F¥ Road Racer

¥ oo better bicycles at an
Any other make or mod

Mmmmbx
abfnmanminit.

oow“a u%‘l‘lﬂ hand whee!:"“ o $8.

-me I.E 30“‘5;;: ;;T;. chiup.

o Oldest Incorporated Co.

in the U. S. making
AUTOMOBILE
Low Water Alarms  Reducing Valves
Damper Regulators Steam Traps
Cannon made a Record Mile in 1.051-5 with
our M-inch boiler. Write.for Catalogue.

Steam Carriage Boiler Co.

BOILERS

119 W. 15t St., Oswego, N. Y.

=

{ everythi

“When One Man Equals Ten”

/in the quantity and quality of hie work there must be a
lsaving of 90 per cent, hat is the great economical
fchsracterlst,m in

which paints o r whitewashes ten times the superficial
area that any painter could cover with a brusbh in a
given time. It gives any surface an evener and more
durable coatin| and is far cleaner than brush work with
infinitely less labor and trouble. With thls machine we
bave put ‘*STAY RE?” PAINT on nearly
ing from an Qcean Lmer toa Row Boat, from &

Grain Elevator to a Corn Crib

“STAY-THERE” PAINT

;..; ! [s & new chemical substitute for oil-paint at one-fifth

Packing ring box, L. H. Martell. 22,
Packing tube, G. H. Brownel............ 722,204 |
Painter’s appliance, L. W. Young........ 722,349 |
Paper watermarking device, J. Barnett.... 722,553
Peat, manufacturing plastic objects from,

N Relfll. .55l o - [ BBl - PF- CREPEEE: - 722,626
Pen filler, reservoir fountain, M. T. Horn 722,608
Penholders, device for mounting, F. Mec- 1

Interel By - 2 TP b 722,800
Pencil sharpening machine, D. H. Rogan.. 722,631
Phonograph repeating attachment, D. Petri-

Palmedo ........cecievvniiinninnnsannas 722,610
Photographic emulsion and making same,

.o LatPRer. o .o 516 spore]e Mg @6 Hagerepmanel « 722,23
Photographic shutter, L. J. R. Holst...... 722,440
ick, B B 000000000 o 0g00 B 000N 0g008 22,68
Picture apparatus, animated, J. A. Prosn.. T22,382
Picture banger, A. W. Magcrhans .......... 722,311
Picture hanging device, W. F. Towne.... TZ 467
Picture machine, moving, W. P. Warren.. 722,594
Pie filler, soft, J. J. Connors . 722,210
Pile, E. Villet. 22,41
Pipes, fleer plat

e Wells oo iniiiiiiieiiiiiaiiiea, .

(Cuntinued on page 216)

© 1903 SCIENTIFIC

. 722,338 | | Ealo

its cost. [t is weather-proof and fire-proof. Made in
white, black, and 24 colors. Circulars, folders, and book-
lets free. with price-list, on nppllcntion to

F. E. HOOK, Manufacturer,

AMERICAN, INC.

J 11 tu 21 HOOK BUILDING, HUDSON, MICH., U, S. A.
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Piston ring, W. G. Wilson................ 722,440
' Planter, combined cheek rew and drill, A, 4 -———‘_——-
a ua e 00 s ° ADACFSON i e e e 722,342
'lanter, cotton, 1. II. ackson 722,23:
Il I 1&1\ '32534
? ? 8 I'low, \\‘.hool‘ Buchanan Hl(l\mnn . 722,205 o
o Pneumatic despatch tube apparatus (m'n A ({3 - 9
NOW READY. ¢ Tt ... 1 122,562 O LT 1S uman —
° Pnemmatic lock, J. Sines.... . 722,258
odern Machlne Pocket book, II. J. Gaisman....7¢ 722,295 °
Pocket, safety, B. A, James.............. 722,584 Not to rr_El n
I'olishing truck, tilting table, L. Gassard.. 722,296 l (]
Sho I ools {'u\\'or tr:mlnnittilllg (1(21'(1\», F. Clans........ ;ég,éq} -
‘rinting, Kittredge Niemes. ... .. ,D9
ropeller, screw, 1. A, Feblman. .. 722,572
Their (onstrucuon Operation and Wlampu- MLOD DG, e 8GUEWS o b %k .
lation, Includ'mg Both Hand and L L A By ST | T220s The man who is always
Machine Tools. P:::}::: :g:l(lti‘ll)llllﬂX:E'vlind\:l(r W oH ixriil's'ﬁéligﬁ 722,240 . . .
By W. H. VANDERVOORT. M. E. Pt presstiberegulnting . devites . Ble right on time is the man
Large 8vo. 576 Pages. 673 lllustrations. Bound in Cloth. antll)“]zs and,” ¢ . ’,‘:,%22 i‘;} Who Cal'l'ies the
Price $4.00. ,Pump' suction Vd]V(‘ Jo K L 120094
An entirely new and fully illustrated work. treating | I'mmp, vacuum, .J. Stumpf 722,416
the subject of Viodern Machiune Shop Tools in a | Punch and mail set, serew center, N. Bond 722,559 f
concise and comprehensive manner. Special care has | Radiator portable, J. M
been taken to eliminate all matter not strictly pe tain- | p,) (‘lm’m) H\\'im.'in J.
ing to the subject, thus making it possible tn give the | poo SGoint, A Rus:,n"ll. o
reader cumplete information pertaining to machine R‘nl\\ x]u .(--ufri'ugo H. . Stillfan
shop toolsand methods in a single volume at 8 mode- | 1w,y cross tie, F. W. Dunnell.. 0] 72250
"The work is logically arranged ; the various hand and | Railway rail joint, H. €. Wortman...... 22,346
machine tools beinz grouped into classes, and descrip- Railway  rail Joint, Rumolfsont & Johnson 722,457 g . A .
tion of each is giver in proportion to their relative im- | Railway tic, Alfred & Chipman.......... 22,200 Every Elgin Watch is fully guaranteed. All jewelers have Elgin Watches.
portance. The 1llustrations rePresem the very latest | Railway tie, W. A. Wetmore. 722,473 e 5 ” n .
féml‘g :nﬂ] method; alé of whtn‘c Jare cl‘early de{cnbed }%al}\\'u.\' tie, m«-ufmu- (. 1n Lyl <1-{. ....... 722,373 Timemakers and Timekeepers,’’ an illustrated history of the watch, sent
ach tool is considered from the following points ailway train safety appliance, Witt-
FIRS' l‘—lts constructmn. with hints as to 1ts manu- AN vee v rennrnenns ) e oy 722,646 free upon request to
actu ) Range, gas, (. A Simpson....... . 722,414
SELOanlts operatlon. proper manipulation and care. | Ratehot wrench, P. Kershne . 722450 ELGIN NATIONAL WATGH Co., ELCIN, ILL.
THIRD—-Numerous examples of work performed. Refuse burner, D. R. Bonnelly. '28¢ ~
Res iz Hkcos,) METE & W g aEha A G S § S SRR S
TWENTY-THIRD EDITION Riw(tq-rl‘nr punch, fluid pr:»ssuw, - -
‘askey

. 722,489

L] [ ] Roller rack, J. F. .Johnson.
Rolling ﬂ:mgwl sections, T. we Are Manufacturers
Rotary engine, 1. Bergmamm CRAMER
Rotary cengine, W. Buckingham .
Ruler, dressmaker’s, 8. 8. Freeman. ... .. of complete outflts c
g Safety pin and hook, combined, W. 14‘4 l‘w 22,617 rown
By GEORGE M. HOPKINS iznsh attalo]h{mnnt(!‘ wg\dow, P. Mayotte ﬁ for Plates are
Revised and Greatly Enlarged. 2 ®ctavo Volwmes. 1,100 | gtW: wabbhle, G Seymonr. ......... & more rapid
Pages. 90(]1llnstratwns (loth Bound, Postpaid, Sa\\mg machine, J. R. Thomas............ ; PRUSPEGTORS’ EXPLURERS’ th P
$5.00. Half Morocco, Postpaid. 37%«' Or .:g::gold}," a:‘l(ll\jo\;stz}l‘llo,r Dgllllll'lcl\l«l & Nagle.. 7%5 a?g h an lany'
Vommes Sold Separately: Cloth S, Jgracia, g K. - - - otherplatein
er Volume; Half Morocco Scale frames, blank for sheet metal, W. GAMPERS GANUEISTS
2 0 per Votume, " cepaey, TLOUE 122,018 ’ ’ t\})l&e' tti;atr}iset
EXPRRIMENTAL SCIENCE is so well known to | Scraper, I e Bowelll o as . ... ... . ,250 /1 1S
many of our readers that it i8 hardly necessary now to Sereen., .Soo Window screen. . FISHERMEN and SPORTSME" late clear
give a description of | Seal design, apparatus for melting sealing ‘ P
this work. Mr. Hopkins wax, ete., on paper o1t other surfaces Whether you camp in the Polar Circles or 1n the qulck
deciced some months for the production of ornamental, C. Tropics, we can supply you with a suitable equipment,
ago that it would be He WIHAMIS . . et ieeaninnenneeenannn 722,241 | and Rive You expert advice on its use. printing
necessary to prepare a | Sewing machine, Dimond & Bial.......... 22,496 Our 1903 Catalogue contains 160 illustrated pages of Negatlves
new edition of this work | goywing machine creasing  means H camp necessities, comforts and conveniences. [t is8 b
in 0Pg~}rf3}181dlhe many Dimond ot al......evurnnnn.. ’, e N 722,497 | worth a quarter. ‘l‘)ut will be seut free to readers of the can be
(v)vfmr)no(il t ls&”gf&ﬁ So\\“ing machine loop bolder, H. A. Klumm 722,236 | SCIENTIFIC AMERICAN sending for same to dept. F. secured
Sewing machine presser foot, R. G. Wood-
g,;;g:;‘” g;z,gg“gz::;a;; o FA LTI AL 122,550, 122,047 AEERCROMBIEN@- FITCH, LN
edition was publishe ade bracket, window, J. Scott........ 381 e 5
wonderfu]pdevelon: Shear table, B. . Swyers............. 722,265 314-316 Broadway, New York City. These plates
menths in rwn‘elem; tenle- Shearing or clipping cutters, T. A. M"u'« T are
raphy, or example, 8 TR o T o O I A R e 60 0 Il - 0 B - B 310 5
?lvaévse n%%%gsa?;detherg Shirt “alﬂt holder and skirt supporter, F. BARKER MOTORS espec1ally
fore, that a 00d deal of | snoc stretebii device, 7. Kavison 111 199010 (to 8 M. P., 380 to 5220 adapted for
ggge?%(t’m"i): 331‘% ?g Show case corner ov fastening, 0. €. Kade 7;5 588 Hage mdge gooil polnts figer Tourists
Ty o Smoke stack, P. Dickinson... AR 88 n J i
grder tomake it J0Or: | Smoking pipe, B. Ganim 7221405 parta and require less atten- e
wngh this object in view | Solder, Neild & Cawpbe 722,273 tion in operation than any and-
bonn BNt “Onne. Sound Teeords 'I;hall\li'ngna'(r M. Macdonald, 158E b Catt
een adde n ac- | ‘cords, 1paking, 1. A y e -
countfotfhthe h}{crleaﬁed 5 I;Q‘\BB;)II‘ IREEREE 2EEGe oL SERRRRRE h cesean 12,095 Launches, Valves, s'.ci.ltl..'
8ize O] € WOr t has pee changing anc reversing  imechanism,
been necessary to divide R T 722,458 c- L Bal’kel’, Norwalk, Ct. G cR“MER DRY PI_ATE cn
it into two volumes, | Speed indicator, vebicle, A. L. McMurtry.. 722,532
ek, 1 wbostil S Hipurpl fomanggiission Suicennitiom, RrarlahIchiF o oy, A BOON IN BRAKE BLOCKS ST. LOVIS, MO.
J g mpbting, . ..... .. 0 iiiiiiiiiaaaaas ,245 o £
Spoke, wheel spring, A. Prouvost. . . 722,432 P '.I.‘he,acknowledged leader in its lir;elsm Offices in
Stacker, pumatic, €. N. Le d 722,369 otter’s or effi- .
Stﬁf‘k:~:'s, ]Illl;‘(‘::]]mﬂllf]t:l' operating (tnt:::lradjustahle ciencr, gﬂ{g{’m{‘y‘ ecgngmlyd Bt"efnt hm‘“:]d New York: 32 East 10th Street
N i 3 N servicea y. (nuseby builders ofthe hig .
Seantoin, " DIEAL steaw, 1. A Moser 122,451 S5k it camiagovand matore - Morgan| ~ Chicago: 121l Masonic Temple
Stanchion, cattle, L. Garrett............ 22,360 Potter, Fisbkill-on-Hudson, N. Y. U. 5. A. San Francisco: 819 Market Street
THEIR ansTRuchoN AND usE Stand for umbrellas, canes, cote.,, Ho Werle 722,546 —
Steam hoiler, P, Ssiway.........cccoceeen. 722,415 ME({HANICALLY TRUE.
For the Modern Working of Steam  engine, B. J. Carter. 722206 Our machinery for correctly shaping and
Sheet Metals. Steam engine,’ P Gindt. 722225 MADA MINIMUM apacing the teeth of all kinds of gear is as-
P e NORR Ty . LIGHT CoST e Ok Lot b, oehanionls perten:
By S . Steam gmwrntm', srynkv ss, O. 722,321 Send for free tooklet. BUFFALO GEAR &
Octavo. Cloth. VeryFully Illustrated. ‘:{:::',g ::,]:1:"“{"1 “(‘.h de Baler. 75%’272 PATTERN W ORKS, Buffalo, N. Y.
§ , J. L. Chapman.,.. 722,400 €6 ]
Price 83.00 Postpaid. :gwl;n (gl'ﬂlrﬁ (;1'1 1\ Bll‘mm“'d---- 7222-932 The BEST l.lGHT BABBITT METALS.—SIX IMPORTANT
This book i8 a complete treatise on the subject [ Dt¢¢L €. 8 Lo R oo GBI o 0.0 o JOEEIRD £, s B
Steel dies, ufacture of, Ball & Nock.. 722,351 {8 a portable l(l{l candle power light, cost- formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123,
and the most comprebensive and exhaustive one,in | 80k M R Pjmtine € 00 T8 i P e ot Saie b Mo & o s el Ao
practical men, and one that no diemaker, machinist, | Stone, manufacture of actificial, . t:z:‘tsvnosrn::el:ml:ne.“;:\:zlmf;?;;\e'; than dealersSendisor/cataloxuct
toulmaker or metal-working mechanic can afford to be . Stevens ., REREREe) e ceiees 722 46:1 erosene. No Dirt. No Grease. P f
witbhout. Stool, bookkeeper's, R. V. Jennison. . 3 722,08» o Odor. o‘,,rnm.t\le,, Lig hted The Franklln Gas Englne
Dies, press fixtures and devices from the simplest | Storage apparatus, A. C. Johnston 22,515 fnstantly with a match.” Every lamp .
::(l; the motst h;;:ricntg in m&)der;)hudse{ are lshown, nrtld Stovepipe polishing machine, 1. Gottfield.. 722,297 warranted, " ;’(’]‘0&"““] l:‘""‘“;vl ‘“;e""
eir construction and use described in a clear, practi- | Stovepipe thimble, A. Muellerwiess........ 22,607 worth $100complete e eeli all neces-
cal manner, 8o that all grades of metal-working me- ‘\tzrj‘v;(p;‘[(;, I l14}4] ‘I{p(\v(hsl, _\,', ‘ 4 Agents Wanted Everrwhere. sary castings, materials and detail draw-
chanics will be able to understand thoroughly how to | Stya, Schlicper & Steinbo THE “BEST” LIGHT ©O. ingsfor £16.50. Forrealwork—not atoy
design, construct ard use them, for the production of Stml;ng box, B. P. Fielden revolutions per minute. Upright or
the endless variety of sheet-metal articles now in daily Subway cui]étrlfvtiq;n I _""i“ W, Ohaver 722’247 borizontal form. Finished parts sold
use. e J 3 L T y N £ % separately. Runs by gas or €asolene.
Suit, combination, M. II. Cavanangh........ gg.;}:‘)g For "°{v“ and men With a mechanical
Surgical instrument, N. J. Smedley........ 722,5 t. ).
REVISED and ENLARGED EDITION Surgical eor similar purposes, electrical in- G% FRANKLIN P:R%g){:lri' B:VQI-EED
The Scientific American strument for, M. . Law....... . 722,594 Model Shop ’
Sy{;chrunism indicator, .J. E. W nudhndgo . 722,345 129-181 Weat 81st 8t.,, New York
B Of Recei: Table lock, pedestal coxtension, K. Tyden -
eceipts; 722,469, 722,470
o e Ia Notes and 9 | Table locking device, pedestal extension, 22 n
Tyden ... 722,468
Queries. > Tank (liS(-hm'g(i means, I‘A( i %ﬂt(-%(-ll.... 755.3‘4
i Tar extract, obtaining, M. (. M. ixier.. 722,336
. '5'000 _Kecelpts. 7_34 Pages' Target, C. ’ Lo Fhmey.o.o.o.o.ooooiiiiie .. 722,220
Price, $3.00 in Cloth. $6.00 in Sheep. $6.50 | Telephone circuit, subscriber's, W. W.
in Half Morocco. Post Free. ) D211 SRR - TOOTTI RN - 722,212
Telephone support, * S, Young....... . 722,348
This work has been re- | Telephone System, Lattig & (Goodrum 722,367
vised and enlarged, Telephone  system, lock out  party =
Goodrum & Lattig.................... 722,3
900 New Formulas. Tenoning machine, ITayes & IRueblow...... 722,230
The worl: is 80 arranged | Theater scenery, apparatns  for raising or
»: o astobeofusenot onlyto lowering, I3 Lytton....... 722,597
the specialist, but to the | Thill coupling, .I. Cumming 722,401
{ “".‘]1'4"- eneral reader Itshould | Tie. See Necktie.
s AUS A ave a place in eveerTﬂ«- carh, F. Hill............ 722,580
ReceiPrs. e (l:]i?-g]:lagngmng:lsn;’pfull Tile flooring, €. P. Lawshe. 7%5,320 ' .
rﬂ“" 4 Tile or brick, hollo\\. 0. C. (0% 5 . 722,249
R Tablc of Contente will vy ot wienen,”J. . Smmith. zer | BN0 AAVE IT Guaranteed 10 LOOK betier, wear
Those v?hopalreadv have Tire, pneumatic, 1. G \lonmv ...... :22 WG. 722,377 ’
the Cyclopedia may obtian | Tire, pneumatic, BE. Midgley.............. 722,000
the | Tire protecting band, pneumatie, J. Wheel- o Longer and os' Less Than 'he es‘
v (11 00000600 0 G0GKS 0.0 300 o JGBBAE o ol 722.3
1901 APPENDIX. |10 rond vebicle,” B. Nadalll 722,612
Price, bound in cloth, $1.00 | Tire, vehicle, 0. Schaefer... 5 .. 722,459 ] H
postpaid. Tobacco pipe, I M. Willis.... . 722,343 I e ea aln s
— Tohacco pipe, A. W. Thornton............ 722,543 ]
JUST PUBLISHED Tools to sockets, means for comnecting, A
g ) g T8k g5 co 0o 0G0 500000000000 0Bdb 000 722,324
Trace carrier, F. L. Be S 5 3 722,277
HARDENING, Rion s dieerian . w. oisiar -~ | Never Fades, Cracks, Chalks, Peels or Blisters and Is Not Affected by
) Y 000 o OGO, 555 ol © 46060600000 722,255
TEMPERING, Train vopiic, e Gases. Fifty Sample Colors and lllustrated Booklet Prepaid to
Copp. .. . 722,494 -
ANNEALING | tamyay, "aerii, ] L 133057 Any Address Absolutely Free,
and vat:}gnz case, (‘“ A, Mood . ;gg.géz
FORG'N G OE STEEL %:iac“ycll«l‘]g &?.s"’x. "Murqua 722‘524 The cost of palntlng the .house neverbllstera.never elshcover'
By JOSEPH V. WOODWORTH Trolley, electric railway, R. L. 722,608 and barn, outbuildings and fences fate d“;{“g: a‘:?(?nosthsele lgm&;sl;;
. s» | Trolley pale, H. P. Oler 22,379 is a heavy burden. Cheap paints ¥ pain c §8
Author of “DIES, Their Construction and Use.”” | T . lay, trackless, A. B. 792,654 s5onfads! ‘Deeloriscra; ff and he cheap mixed paints that in-
. . v, , A, D » P pe ofl an instead of t. Th i
Octavo. 280 pages. 200 Mustrations. Bound in Cloth. | Trolley wagon, G. FL 722,426 white lead and oil costs 8o much Iy‘llllt,:eog: %%.rrgrapml%clé mnggeb;
Truck and skid, combined, J. E. Dilger.. 722,570 .
PRICE, $2.50 Trnck for transport of ships, cte., Suppan and has to be replaced so often the Carrara Paint Agency, Gen-
co‘x\w?s%wngﬁgrf;?fnm%%‘é% to cc(:;;:;stfrgﬂalﬂﬂillneﬂ tc‘le'g- & SzeNdi. ... i 722,436 that it is a constant expense to eral Offices, 770 Carrara Bldg.,
r the atin ek N cay car. X C
Annealing, Forging. V e ding. Hardening and ?r::h fra‘f,‘.]t‘am:.m]“]a‘ p““ % \I Hanas g 7%5%22 keep the bright, clean appearance g;["r%nnfih ‘gm%.o at?l%t %ﬂ’é?;l’g
Tempering of steel, making It a book of great practi- Tulws’ !L)amlfmtm'l;l ‘( pimeal, I" ; Iiml\ % 722"&9'8 dodesirable in the cozy cottage g i P
cal value to metal-working mechanics tn general, with e - ~ l‘ I Bullnek .. 125456 home or the elegant mansion. send for 50 free sample colors
special directions for the successtul hardening and tem- | TUrning machine. wood, L. u .2 A48 The follow ¢ f th and our handsome booklet, show-
pering of all steel tools used in the arts, including milling | Lypewriter, . Ferguson..... .. 722201 e following are a few of the ing many buildings reproduced in
cutters, taps. thread dies, reamers, both solid and sheli, |T.‘ pewriting  machine, G. Podlich........ 722,625 large users of Carrara Paint: all the colors just as they are
hollow ‘'mills, punches and dies. and all kinds of sheet | TvDewriting machine copy holder, H. L. Pennsylvania R. R. Co.; Pull- ainted from this great ‘paint
metal working tools, shear blades, saws, fine cutlery, and Lanphear  ........ . . . 722,365 oy t h tood th t rigld
metal cutting tools of all description,’as well as for all | Umbrella, C- S. Gurne) . 722,229 man Palace Car_Co.; Chicago ha as stoo e most rigl
fmplements of steel, both large and small. In thig work | Umbrella’ drip cup, P. . 722,573 Telephone Co.; Central Union tests for 25 years and, bear in
the simplest and most satisfactory hardening and tem- | Vacuum pan, T Lang et al. . 722,519 Telephone Co.; Field Museum, mind. thut it is the only paint ever
pering processes are given. Valve, F. Palll...........ccooooeio... . 72232 Chicago; Kenwood Club, Chicago; manufactured that is backed by
@ Full descriptive circulars of abovebooksavill be mailed | Valve and igniter, combined exbaust, .J. . Cincinnati Southern; C. & E. I. R. The Waldorf- Astoria, New 3 positive puarantee in every
Jree upon application. IR o 6 006 o0 o 0o B0 0000000 o I 722,544 R. Co.; Denver & Rio Grande R. York, One of the Most Magnifi- case. Distributing depots in all
MUNN & CO Publish Valve dressing tool, J. '1' Fuhrmann. . 722,222 R.; Wellington Hote), Chicago.  cent Hotels in the World, Has principal cities. Write to-day and
.y uplisners, valve, reducing, P. E. Cain....... . 722,355 i a it ) T f the Bave a,lf your paint bills in the
Carrara Is used because it 1astS Used Tons and_Tons of 8
361 BROADWAY NEW YORK. (Continued on page 217) longer, never fades, never craoks, ‘World-Famous Oarrara Faint. futur
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ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for onr Free lllustrated Book.

#“CAN | BECOME AN ELEC-
TRICAL ENGINEER?"

We teach Klectriveal Enginesring, Elsetrie Lighti
Elrctric Rallwavs, Mecha
neering, Mechar I
Tustitute indorse

ELECTRIC
Dept, A, 2440+

LEARN PROOFREADING,

Il you possess & falr education. why not utilize it at o genteel
and uncrowded profession paviog 15 to #45 weekly?  Sitoations
alwavs nbtainable. We are the original instroctors by mail.

HOME CORRESPONDENCE SCHOOL, Philadelphia

NEER 13
L2 K. New \nrl..

. Agents Wanted,
Electrochemic
Dept. 10, xodohn

Che Cypewriter Exchange

116 Barclay St.. NEW YORK
124 La Salle St.. CHICAGO
38 Bromfield St.. BOSTON

817 Wyandoite St..
KANSAS CITY, MO.

209 North 9th St..
ST. LOUIS, MO.

536 California St.,
SAN FRANCISCO. CAL.

We will save you from 1{)
to 507 on Typewriters of ail makes. Send for Catalogue

A Handy Book
To Have

Viontgomery & Co.’s Tool Catalogue

It is illustrated throughout and de-
scribes and prices Tools. 704 pages. %x
4% ins. The latest edition, with dis-
count sheet by mail for 25 cents.

MONTGOMERY & Co.
105 l ulton St,, New York Clty.

=700k
CAALOGUE

¥ Aty I DI NS A

CaTALoGuE NE2I

Zinc paint cracks;
white lead chalks off.

Patton’s
SUN-PROOF Paint

does neither. Guaranteed to wear
for five years.
PITTSBURGU PLATE GLrass Co., General Dis-

tributers. Send for Book of Paint Knowledge
and Advice (free) to

PATTON PAINT €O.,
227 Lake St., Milwaukee, Wis.

Pure DELIGHT found in The E

PHONOGRAPH

Use Edison
h’1‘.“|!i" ‘qf'f'{lfti‘!.
Make Records of

Vour Own .

The PHONOGRAPIT is the
only machine that satisfies the
musical ear. Those who judge §
the PHONOGRAPH by the old
styles, or by other ** talking ma-
chines,” should visit the nearest
dealer and hear Mr. Edison's
marvelous improvements that
produce this perfect result.

PHONOGRAPH Catalogues
and Record Lists are Free at al) [
dealers, Five thousand stores
sell PHONOGRAPHS. Nine 3tyles. $10.00 to $10.00.
Records d8c; $#5.80 per dozen.

NATIONAL PHONOGRAPH CO,,
ORANGE, N. J.

New York, &’i Chamhers St. Chicago, IMWahash Av.
n Francisco, 933 Market
Europe,32 Remvart saint Georges, Antwerp, Belgium

50 YEARS®
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &C.

Anvone sending a sketch and description may
quickly ascertain our opinion free whether an
invention it probably patentable. Communica-
tions strictly contidential. Handbook on Patents
sent free. Uldest agency for securing patents.

Patents taken through Munn & Co. receive
gpecial motice. without charee. in the

Scientific American,

A bandsomely illustrated weekly. Largzeat cir-
culation of any scientifiec journal. Terms. $3 a
year: four month §l. Sold by all newsdealers.

MUNN & Co.361 eroaawar. New York

Branch Office, 2 I¢ 8§t , Washington. . C.

Valves for piston or valve movements of

Hy kmrl deviey  for actuating sbut-

nff, o T £ T T, Ceaeaeaaas 122,656
Vo v, W. Mitchell. ..o, 22 430
Vobhiele nlarm, J. M. Justeu,....... . T22087
Voebiele body, H., McLoughlin.......c...... 722,611
Vebiele brake, eleetrie, J, N. Mahoney, re-

LT T ) L 12,088
Yelfele geaft attachment, A 1% Stwed.. 722,640
Voeliele fender or safety tl.m'l:-n-, C.E }

Helblg oooiiaan, . T22,6TH
Velicle, motor, K. Stome. 22,202
Vessels' hatechways, cover for,

BUSEEE ot iinineni s 22,215
Violin - sound  heam, J. Bunch. 122,661
Viskeogimeter, 8. Grand. ... . T22,57H
Wagon hody, L Ande . T2Z 478
Walst and suppurtnr ¥, Vischor. o 722,472
Wall, 1. G Tamd. . coooiiaan veaanee 122,207
Washlnmnd, ’i.‘, W, Woolley 123..“]{
Water cliset seat, O Sudbrink. . 122,465
Weather strip, L. A. Bartel..... 133 b
w Hu{llml] start ln%: or stopping  wee hlllllRl!h

BRI L i e v s B o e 722,647
Window, F. Nentwieh........... 2
Wimndow inseect guard, E. P Doty..
Window, revolving metallie, 1%
DTWPRE - o onn ol 0 o i i i, om0

Window sereen, T, DL Ruth........
Waood preserving and  creoseting ap:

L. Hanson.......... . T22,505
Wreeneh, J, Al Burl] . T2 4R
DESIGNS.

Dish or plate or similar article, A. .T. Fonde-

A1) RN o 599 0 o SO o R 26,243
Game chip, 8. A, Coben........ e 36,242
Metal border, H. Hillbom..........ccooa... 36,244

TRADE MARKS.

Antiseptic internal injectors, Kutnow Bros. 39,917
Batteries, carbons, und agglomerates for
electrical purposes, Societe Anonyme le
Carbone 39,92
Reer, lager and bottled, Terre Haute Brew-
Ing "Comc. ... g O E e e e
Boots and shoes and leather
leather, Regal Shoe Company.........
Boots and shoes, leather, J. E. Tilt Shoe Co.
Roots und shoes, leathet, A. Newman & Co.
Carpet  sweepers, Bissell Carpet  Sweeper
(S PBlo o b 068 00008008000 aaEoEa00aS ,919 to !
30,6

39,924
39,906
39,902

39,900
39,901

‘hm-nlato Huyler's..........

Cloeks, o]uctrl(-, H. Reisinger..............
Cooking and beating apparatus, certain
named, E. H. Huenefeld..............: 39,927

(ream  separators, National Dairy Machine
(o,

.................................... 39,022
Ilamhma compound, Astropathic Institute.. 39,912
Dyeing and printing textiles, chemical prn--

parations for use in, H. A. Metz & Co.. 39.90¢
Embroidery threads, T. Buettner & Co.... 39,804
Gas, gasolene and oil engines, Samson Iron
WOBKS B - SBEE - - i - - olfdee -« - = - = - 39,926
Harness webbing, Russell Manufacturing Co. 59,‘)()4
Heating apparatus, Gurney Heater Mfg. Co. 39,925
Homeopathic prepar ations, Enk Medicine Co. 39,913
Lime, ground white, Rockland-Rockport Lime
Co. 39,909
\Iodlclnﬂl pr
AE RTif1aiT, o SR, | ey o 39,914
Paper and nnvolnlw, certain named, William
Y €11 13 4 T P 39,898
Remedies, mngh W. Chubbuck............ 39,915
Remedies for diseases of stock and poultry,
Vincent Manunfacturing Co....ooooan... 39,911
Remedies, neadache, R. W. Nix.......... 39,916
Rnbber boots  and ‘zhm-s, Shawinut Rubberr
CO. eevenians :
Soldering  flax, I
Wines, Mm‘t«-n & Comany.iiiieeeiecanans
LABELS.
“ ‘Black Tiger’ Bedbug Destroyer,’”” for Insce-
ticldes, . P. B. Medlenka 9,788
“Blue Ribbon Témato Cntsup,’
catsup, (. Raab......... 9,796
“Buffalo Brand,'' for )
NITE I C0: v W sy s sl ol (P s SEEFS 0,702
“Christle,”” for sugar wafers, Importers &
Traders Biscuit Co...........c.oiuin.. 9,794
“*Christie,”” for fruit sandwiches, Importers
& 'lmdom Biscuit Cocoovnvnnniiinan., L,TI0
“Delorge & Jenning’s Tiger Rhonmuti(- Cure,
tor a medicine, Delorge & .Jennings.. . 9,786
“‘Kdam.’’ for cheese wafers, Impm'tm's &
Traders Biscuit Co.............ccoivinn. 9,793
“Excelsior  Washing  Flnid,”'  for \\ashing
finid, C. Raab...........civiiuieennnn.. 0,798
“Golden Crown Tomato Catsup,” for tomate
catsup, C. Raab..............ci.00a... 9,797
“Imperial Tycoon Clgms.” for cigars, Galvin,
La Prette & Fitzgerald................ 9,789
“Maltopeptine  Gum,”” for c¢hewing gum, .J.
W, Morrigon, Jr..........ciiiieiiiiaan 9,788
“New Iingland ‘Breathe Ensy’ Asthma
Cure,’”” forr a medicine, New IEngland Asth-
ma Remedy Co.......... 9,787
““Ole Bull Pure Rye
E. C. Armstrong........c.coeieeeeaiin.n 9,790
“Ralston Cereal Coffee,” for
Ralston Purina Co.....eocvivueencnnnnans 9,791

A printed cnpv of the specification and drawing
of any patent in the foregoing list, or any patent
in print issned since 1863, will be furnished from
this ofHice for 10 cents, provided the name ani
number of the patent desired and the date he
gvcn. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents may now be obtained hy the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

NEW BOOKS, ETC.

GixseExc. By M. G. Kains. New York:
Orange Judd Company. 1902, 16mo.
Price 50 cents.

Genseng is consumed by the Chinese in
enormous quantities. The TUnited States has
been one of the chief sources of supply.
Within recent years. however, our forests’
supply of ginseng has been rapidly decreasing.
As a result many attempts have heen made
to cultivate the plant. The writer has pre-
pared what he considers a practical working
manual of the methods. which have so far
been found most adequate for the growth ot
the plant. The information presented has
been gathered from many trustworthy sources.

LA Lancue BrLeu—Bolak. Langue In-

ternationale Pratique. .Paris: Léon
Bollack. 1902. Pp. 89.
EARTHQUAKES. Their Origin and Phe-

nomena. By George Walter Hale.

DEPARTMENT OF THE INTERIOR, UNITED
STATEs GEoroaicaL SURVEY. Charles
D. Walcott, Director. Preliminary

Report on the Ketchikan Mining Dis-
trict, Alaska. With an Introductory
Sketch of the Geology of Southeast-
ern Alaska. By Alfred Hulse Brooks.
Government Printing Office, Washing-
ton. 1902,

hisBook isFree

The Mysteries of Hypnotism
and Personal Magnetism
Revealed

The American College of Sciences, of Phila-
delphia, Pa., has just published a remarkable
book on Ilypnotism, I’ersonal Magnetism and
Magnetic Healing. 1t is by far the most won-
derful and comprehensive treatise of the kind
ever printed. The Directors have decided, for
a limited time, to give a free copy to each per-
son sincerely interested in these wonderful
It is the result of the combined
effort of twenty of the most famous hypnotic

sciences.

You can now learn

the secrets of Ilypnotism and Personal Mag-

specialists in the world.

netism at your own home, free.

Iypnotism strengthens your memory and de-
It overcomes bashfulness,
stimulates ambition and deter-

velops a will of iron.
revives hope,
mination to succeed and gives you that self-
confidence which enables you to convince people
of your real worth.

the inner

It gives you the key to
secrets of mind control. It enables
you to ahsolutely control the thoughts and ac-
will.
understand this grand and mysterious science,
can plant suggestions in human minds
which will be carried out Iu‘ a day or even
a year

tions of whomsoever you When you

you

hence. You can cure yourself of in-

somnia, nervousness and bu.iness o' domestic
worry.
You can instantaneously hypnotize people
with a mere glance of the eye, without their
knowledge. and powerfully infltence them to do
as you desire. You can develop. to a marvelous
degree, any musical or dramadtic talent you
may” have: you can increase your salary; you
can develop your telepathic power;
give thrilling and funny hypnotic

ments ;

you can
entertain-
you can win the everlasting friendship
of those you desire: you can protect yourself
against the influence of others:

a financial

you can hecome
success and be

power in your community.

recognized as a

The American College guarantees to teach
you the secret of attaining all these things.
It is the largest and most successful school
of Hypnotism in the world. It is chartered by
the State laws, and carries out every promise
faithfully. If you want a copy of its free
book, just send your name and address, no
money, to the American College of Sciences,
Dept. S H 14, 420 Walnut Street, Philadelphia,
Pa.,, and you will receive it by return mail,
postpaid.

| PRINT MY OWN CARDS

Circulars, n§wspaper Press, %3,
Larger slze. 1%.00. Money saver.
prefits printing for others.
pe setting eusy, rules sent. Write
for cataleg, presses, type, paper, etc.,to
tactory, The Press Co.. Meriden, Conn.

20TH GENTURY GUT

REMOH DIAMONDS

1 Carat 20th Century Cut
A Sllttenéog llg‘ijal(-;mllg Ring or
ud, Solid-Go
%mountmgs. each $3-00
or both at $5.00. Sent
by registered mail upon
receipt of price. THE
FINEST IMITATIONS

ON EARTH. Our magnificent
log fully describing them Et

A\
N

and explaining how t o order, mailed
to any address 1pon request

NO ACENTS WANTED.

REMOH JEWELRY COMPANY,
834 OLIVE STREET, ST. Louls, Mo

SHOE BLACKING.—FORMULAS FOR
liguid 5 c!,solid hla k%ng are glven in SUPPLEMENT
Na-u. 1213 and 1‘2 Price 10 cents each. For sale
by Munn & Co. and a)l newsdealers

>~ A UNIVERSAL
POCKET MEASURE

The only practical all around measure
Pever made. Measures curves of all kinds
as easily as straight wo:k. Simpler than
arule for it is & remlving rule. A time,
brain and mnney saver. Absolutely ac-
curate. Measures any distance. Can be
set at *‘zero” at will. Anyone canuse it.
Highest endorsements. Send for free
detailed description.
STE CKENREITER MFG. CO

9 LAKE STREET, CHICAGO.

ENGINEER’S LIBRARY.

An absolute Encyciopsedia for Eneineers or for Steam
Users, Electricians, Firemen and Machinists, is the

HANDBOOK ON ENGINEERING.
By HENRY C. TULLEY.

T'bird edition, enlarged and revised, 5,000 copies, now
ready. Sent anywhere on_receipt ‘ot price, $3.0—
money back if dissatisfled. 900 pages. fine 1llustra
tions, Thoroughly reliable and practical. Handsomely
bound in leather and ¢ilt. Pocket-book form.

. €. TULLEY & CO.,
1060 Wainwright Bldg., 8t. T.ouls, Me., U.8. A.

3333333333333333333I3II
i OIL--SMELTER--MINES

i
§

Dividend.Paying Mining, Oil and
Smelter Stocks, Listed and

ﬁ-ee on npplienﬂnn. 7

MUI]EI. AND EXPERIMENTAL WORK,

VUnlisted, our Specialty,
Hlectrical and Mechanical Instruments. Small Mach’y.

DOUGLAS, LACEY & CO.

AN

Bankers & Brokers, Fiscal Agents,
Members N. Y. Consolidated Stock Exchange.
66 BROADWAY & 17 NEW ST., NEW YORK.

Booklets givi: f our successful plan for rexlumg the large
intereat and profita of legitimate miuing, oil and
smelter lmestments, sub. blanks, full particulars, etc., sent

i
:
;

to BUY or SELL Real Estate

IF VUU WANT or Business write me. [ can sell

your property quickly for Cash no matter where located.
Vrite to-day and learn how. K'RANK P. CLEVELAND,
Real Estate Expert, 1507 Adams Express Bldg., Chicaen.

)
THIS BEATS NEW JERSEY.”
wp rocured under South Dakota laws for & few
dullnrs rite for Corporation laws, blanks, hy-lawa
and formsto PHILIP LAWREN (‘R Iate Ass't Sec, of State,
Huron, 8. Dak. or Room K, loor, 220 R'way, N. Y.

Mathematicians Wanted

The profession of actuaryship offers a splendid fleld
for those possessing mathematical ability. as positions
command$4,000a yearand over. Our course is prepared
by leading actuaries and is under their supervision.

Address

HOME CORRESPONDENCE SCHOOL
416 Walnut St., Philadelphia, Pa. ’

INVENTIONS DEVELOPED.
WALTER K. FREEMAN, M.E.
Special machinery, electrical and chemical ap-

paratus made on short notice. Good acenmmo-

dations for inventors. 403 E. 23d St. New York.
FHE E Pros ectus for 1903 for “Architects’ and
ders Magazine,” monthly $2 a year.

WM. T. COMSTOCK, Pub., 23 Warren St., New York.

Catalogue of Architectural

Scientific
and Technical Bool

TYPE WHEELS, MODELS LI"PEHIMENI‘AL W&RK - BMUALL MACHI|

NOVELTIES & ETC. WEW TORK STEMCIL W NASSAU BT N“E

Are you interested in Patenfa. Model or Experimental
work? Our booklet entitled

WHAT WE DO—HOW WE DO IT

will be sent to you on request.
Inc.,

KNICKERBOCKER MACHINE WORKS,

MACHINES l‘orllss E

and Bottlers® M n&in%ahélrev?'l‘ﬂ: R

. CO., 899 Cllnton ‘ltrect. Milwaukee Wis.

M o0

% GEARSID 50 ARK CHICAGO.
MUUE[S & EXPERIMENTAL WORK.

Inventionsdeveloped. Special Machinery.

8-10-12 Jones Ktrect, New York.
ODELS Q 'acucsL
E. V. BAILLARD. Fox Bidg.. Franklin Square, New York.

wide. 12 ins.

burns wood or coal.

© 1903 SCIENTIFIC AMERICAN, INC.

I will Ship to any Station in the United States for

THE CELEBRATED

WILLARD STEEL RANGE$25'U—0

It has six 8. mch lids: 15-gallon reservoir: large warmin,
high ; top cooking surface. I{lxdﬁ ing,; lined t!

cloget: oven 21 ins. deep, 17 ins.
rnug" cut with Asbestns: Duplex

Guaranteed in H
el o R KR R T eve’x R N Ny, Write for free

WM. G. WILLARD, Dept. 112,

619-21 N. 4|h Street. St. Louls, Mo,
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