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INDEX OF INVENTIONS

For which Letters Patent of the
United States were lIssued
for the Week Ending

January 13, 1903,

AND EACH BEARING THAT DATE.'

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

Adding machine, J. C. Lotterhand
Adjustable chair, . McKee.voovaonns
Air brake cylinders of engines and tenders,

{instantaneous release for the, T. .
718,633

................................ .
718,572

718,486
718,372

Seery
Alr or othel aeriform fluids,

tbe liquefaction of, C. Joly
Antrifriction end thrust device, N. 8. e-
.......................... 718,110, 718,111
Balance e¢scapement dust cap, P. Moos-

MHND  cavvvveotesrosasresssstosassasnns 718,369
Bale tie, A. M. Lander .............. .. 718,133
Balloon, seamless rubber, D. Harris. . 718,121
Bank, savings, J. H. Zimmer.............. 718,184
Bath cabinets, head cap for vapor, .

DaviBON tviiviiiinitettetacttcanaannns 718,435

Battety. See Electric battery.
Battery, L. Begeman 718,076
Bayonet, B. F. Perry 718,150
Bearing, roller, A. E. Hende! 718,122
Bearing, sbaft and axle, H. O’ Reill . 718,376
Beer pipes, device for cleaning, A. 18,502
Bell, C. Bauknecht ........cccc0ceeeaeae 718,241
Bell’ and door knob, combined, Crecelius &

Pfennigh8USeD .......coceeaceene
Belt sbifter, Leahy & Parmiter .

Bending machine, J. Krueger.............
Bevel and square, compound, T. V. Hamp-

L0 718,344
Beverages, apparatus for dispensing gas im-

pregnated, E. Adam ..............c000 718,411
Bicycle leading attachment, J. B. Davis.... 718,322
Bicycle seat post clamp, J. H. Rast... 718,528
Bilge water discharging apparatus, J. R. 1

Jobin .t 718,466
Blacking machine, beot, J. A. De Vito. 718,102
Blast furnace, W. C. Coftin .......... x
Boat, submarine, C. B. Gillette y
Boiler water gauge, stcam, I\ Strandberg.. 718,228
Book and carbon carrier therefor, manifold,

B. Doyle .....ccviiiiiiiiniiinnnnns 718,106
Book mark, P. Swan .......... ..o, 718,291 *
Bordeaux mixture and making same, F i

Smith ..., 718 637

Bordeaux mlxture and preparing same, F. |

mith .............co.00iaa, . 718,538 |
Bottle, non-reﬂlling, L. E. 718,407
Bottles, apparatus for simultaneously ﬂ g

a number of, Hyden & -$imonssoon. . 718,206
Bowling game, 0. Hrehwldeteky ..o, 718,391 .
Bowling game apparatus, coin operated, R.

E. Gatter ..........c..ciieetecianeannns 718,338
Box for bottles, candy boxes, ete., C.

Brackett ..........ciiiiiiiiiieiieaan, 718,081
Brick machine, C. E. tivmirfeks voveunnnnn. 718,123 °
Brick or tile cutting machlnes, receiving

table for, J. Bensing ................ 718,078
Bridle bit, reversible, H. P Smith. .. 718,539
Brush, J. R. Grundy .............. . 718,341
Buckle, F. Barr ... . 718,240
Buffing machine, J. A. Pine » 718,155
Building block lifter, L. P. N ... 718,608
Bullding block manufacturing machine, L.

P. Normandin .........ccociveennnens 718,507
Building construction, H. D. Conway..... 718,429
Bullding substructures, making, J.

EWeD ..t .itieiitentetenecnscnsscscsnnns 718,441
Button, collar or cuff, A. H. S ...... 718,168
Button making machine tool holder,

Pelton ........iiiiiiieiiiiininnyenannss 718,578

. 718,266
Cameras, sensitized plate for photographlc,

Brook8 & WatBon we....coduiveeiaannaas 718,242
Can or vessel safety attachment, L. Kessler. 718,475
Canopy support, J. Mugfur .........euveens 718,370
Car brake, emergency, H. Fresh. 718,448
Car door, F. L. Greer ....ccceecvee. 718,248
Car draft rigging, railway, H. Bruns 718,563
Car fender, J. F. Verner ........... 718,292
Car, railway, C. Zimmerman . . 718,236
Car roof, J. J. McCarthy ......cco0cvuvnses 718 145
Cnrbons, manufacturing electrolytic or clec-

- trie light, H. H. Dow ........ ,437, 718,138
Carhureting apparatus, air, T eck-

band ..., 718,361
Card clothing, means for secur Jones &

................................ 718,469
Carding englne, G. Laureney .............. 718,261
Carding machine feed mechanism, H. Kemp. 718,130
Carriage spring, J. Mallle ............... 718,13
Case, D. H. Sanders ........ 718,387
Cash register, J. P. Cleal ..... 718,565
Caster, Rentscbler & Kaefer 718,521
Caster, ball, M. Hagle .......... . 718,343
Cautery, J. P. Muller ........ . 718 142
Cementation process, A. Frank ............ 718,335
Centrifugal regulator, indirectly actlng, C.

Schmitthenner .........ccc00ieieenens 718,221

Chair. See Adjustable chair.
Chair attachment, rocking, F. Slegrist...... 718,394
Chuck, work holding, De Laval & Chisholm 718,573
Churn dasher, rotary, M. J. Stetson...... 718,227
Chute h=ad, swivel, P. B. Clarke..... 718,092
Cistern, D. Lemley .............. 718,483
Clipper, hair, G. H. Coates...... 718,095
Clock, geographical, 1. F. Phells. 718,579
Cloth, tenting, A. Mitchelsen..... 718,499
Clothes-line, F. 8, Brown .... 718,088
Coffee mill, W. Pearcy .............. 718,515
Coffee roaster, electric, G. C. Lester. 718,135
Collar foundation, A. M. Weber ..... 718,294
Combing machines, pressure applyin

for rolls of, Smith & Ambler ... 718,285
Conveying apparatus, G. A. Amgden. 718,185
Corn husking machine, F. C. Ielfield. 718,462
Corn picker, J. M. Gallaher ........ 718,337
Cot, folding, C. G. Rundgvist ... 718,159
Cotton thinner, G. L. Green .....c...c0000. 718,451
Cows’ talls, device for preventing the

switching of, D. McLellan .......... 718,273
Crate, shipping, E G. Tufts ......o000uene 718,402
Cream and butter separator, J. G. Cunning-

17 1 1« S T Sy 718,319
Cross tie and rail fastening, A. B. Allen. T‘l&i
Crucible shaker, W. 8. Mather . 4

Culinary vessel, W. M. Merritt ..

Cultivator attachment, W. Hoffer 718,350
Cultivator, harrow, 8. M. Davis ......... 718,434
Currents, generating alternating, C. S. Brad-

ley i i e 718,083, 718,084

Curtnln cord catch pulley, G. M. Framp-

LKL T X R I W PPN
Cushion for chairs, etc,, W. & B. Ritter...
Cushion spring, W. R. Smith .............. 718,541
Cut off for drain pipes, automatic, N

Lemley ....ciiiiiiiiiiiininiiesnanaaass 718,134
Cyan-methyl derivatives of aromatic amids,

making, O. J. Graul
Cycle wheel, motor, A. Clement

718,447
718,524

718,340
718,094

Damper regulator, steam boller, .

Cyrenfus .......c.ci0itiicititncacarnans 718,100
Dental engine attachment, C. R. Basford.. 718,561
Dental finishing strip package, A

Thomas .........cccvviureeeannnns .. 718,401
Dish washer, A. M. Dunder . 718,107
Display stand, P. Misner ................. 718,498
Distilling apparatus, portable, J. Kirkaldy. 718,209
Door closer and insect excluder, combined,

J. RAMBEY ..ovvevcnvrnncneeceanans 718,581
Door hook, A. E. Strang ...........ce0000. 718,169
Door lock and burglar alarm, Handy & Hos-

ford .......ieiiiaien . 718,454« _°
Door telltale, T. O'Toole ...... .. 718,377
Draft equnllser, B. Washsm . 718,180
Draft equalizer, N. E. Balley. . 718,239
Draft regulator, S. F. Hicks .. . 718,125
Dredger, R. A. Perry ........cc.civeiuaane 718,276
Drill, See Grain drill.

Dumb waliter safety appliance, H. Dono-
O T 6 £ 173

: Cylinder Gasoline Ma-

00D orMETAI. 5
Workers 'K;

Withont Bteam Power shonld

usw our Foot and Hand Fower

ary. Bend for Catalogues

A ---Wood-working Machinery,
B—Lathen, sto.

SENECA FALLS MFQ. CO. -

GO9S Water St., Sooeca Falls, N. Y.

WireCloth, WireLath,
Electrically-Welded
Wire Fabrics

‘=nd Perforated Metal

i Manufactured by
CLINTON WIRE CLOTH COMPANY,

BosToNn Nxw Yorx Cnicaco

of all
Kinds

CLINTON, MASS,

San mecxscu

rumﬂss KEROSENE

R H. P, “d GAS ENGINE
3 burns K EROSENE cheaper and
fend for eafer than gasolime. Automatic,
Cetwlegue. simple, reliable. N o electric bat”
tery or flamne used. Perfect regula-
tion. Belted er Jirertly coupled to
dynmao for electric |izhtics. vhn
mﬂ storsge batteries, pumping mm
all power purpames,
ETZ

128-138 AloTT ST.
P TED

ADO
& GOVERN
TMighest Award, direct coupled
Generator Set, ParisExposition, 1900.
old Medal, Pan-American Ex-
Gold Medal, Charleston, S. C., hxposmon 1902,

NEW Yomk.

! pmlth}n ]901

i IT SIMPLIFIES DIFFICULT WORK

here are many unigus features in .

m Hand and awer Pipe
Threadlognnd Catting Machine
' It hae nur Standard Adjustable Quick
Qpeninge ang Closlng 12ic Herd with
convenient ' cam " movement,  Fivy
' Chagers, vet by graduation to any size
perdad. Can b relagaed trow THreml-
Ing while in motion, opened 1O permit
{plpe helne cut uud vloerd imatantly

J ANdd poeitively.  Send for £ofalogic.
THE MERRELL )IANUFAS- .
TUHING 0. 501 Cartiss Bt,, Taoledo,

Obio

GAS ENGINE
IGNITERS

for Marine, Stationary and

Price
$16.

Automobile engines. Will
gave their cost many times
gver in one year.

Write for circulars.
The Carlisle & Finch Co..
233 E. Clifton Ave., Ciuciunati, O

REPAIRS.

$1 YEARLY FOR
It his been found that it costs a
tritke less than $1 gr year to keep
our Hoisting Englnes in
repair. That speaks well for
their superior make and
durability, doesn’t it1
There 18" no more tvn
nomical or uerviceabie
engine made for mines,
%Iun rries, docks, etc.
u:h chelper than
steam. Both friction and
geared holat 6 to150 h. p. e h
Weber Gn.s&(;nxollne I ;.'IIIL LSETRRN LR U li X |1|l a, hun-u it

= ARTESIAN

Woalls, Oil and Gas Wellsdrilled
bycontracttoany depth from 50
feet. We also manufac-

J 838, 403 puag |

ture and furn ish evarything re-
quired to d.1ll snd complete

same. Portable Horse Power

and Mounted S8team Drillin

Machines for 100 to 1200 feet.

‘Write us stating exactly what

isrequired and send for illus-

trated catalogue. Address
PIERTFH WELL ENGINFERING AND SUPPLY CO,

13 LIKHERTY STRKET. NEw YORK, U.S. A.

The ‘“ Wolverine ’’ Three

Write
Farcat-

.rine Engine.

+ The only reversing andself-
starting " gasoline engine on
the market. Lightest engine
fo the power built. Practi-
cally no vibration, Absolute-
ly eafe. Single, double and
triple marine_and stationary K
motors from ¥ to 30 H. P.
WOLVERINE

MOTOR WORKS,
Grand Raplds. Mich.

T)'(IS
- GRINDER

Has no pumps, no valves. No
piping required to supply it with
water, Alwaysaready for use. Sim-

lesst in construction, most efficient
n operation. Pricewill interest you.
W. F. & JNO. BARNES CO.,
Established 1879.
1999 Rnhy St., Rnekford. lll

WE GUARANTEE ACCURACY

in all gear- rack god rawchet patteros—eoas

and perfect running and speured durabliit

if tha teeth are shaped and spaced with ow

machines. They ensure mathemalically per-

| fieot work., send for free descriptive houklet.

' BIJFFM.G GEAR & PATTERN WORKS, Buﬁalo, N. Y.

gv Automatlc Machmes
T FORMINH WIRE

from coil into shapes similar

to cuts. We can furnish ma-
chines or goods, as desired.

. 1%~ Send for Oatalogue.

| &= BLAKE & JOHNSON,

' P, 0. Box 7. WATERBURY, CONN,

1

HOLDEN
RUST BLDG,PHILA PA

ICE MACHINES

L AtMERLL AN LE

R.AL

STATE
SrLr MANUFACTURER
JREGEALED

TE

MENT. "

Dust arreater .for hot air pipes, L. D.
B 13 1 T 718,591
Dust guard, J. W. Green .................. 718,452

Dye and mnklng same, blue wool, A. Wein-
718,181

Dye and making same, sulfurized cotton, L.

HA88 ......civiitetcsesnseccnsoconnnnas 718,342

- Dye, 1ed azo, P. Julius 718,356
' Dye, rved azo, Schraube & Voigtluender-
. TetZNer .. .viveiveineronnnonnsonannsns 718,389
| BEaves trough hanger, E. E. Brott. 718,085
Edge gage, E. A Stiggins ........ 718,586
Educational fraume, J. H. Prosser . 718,520
Egg separator, J. L. Voigt ........ 718,179
Electric battery, M. R. Hutcblson 718,205
Electric cut out, C. Wagner ..... . 718,405
Electric motor, I3 8. Pillsbury........... 718,518
Electric motor or generator, J. A. Titzel,

£ 718,588
Electro]ytlc apparatus, M. Haas .......... 718,249
Electromechanical movement, E. S. Lori-
| 1= Y 718,212
Electrotype plates and molds, machine for

planing, Elliott & Sbaen 718,245
Elevator, W. H. B. Teamer . 718,230
Elevator, G. W. Nistle ...........c0c00utn 718,374
Elevator stop device, automatic, .

Nistle ......iiiiiiiiiiiiiiiiinenen, 718,375
End gate, A. J. Diggins ....... . 718,196
End gate, vehicle, A. Fiscus 718,115
Engine cranks, manufacturing, J. P. Brophy 718,422
Engine igniter apparatus, gas, W. P. Flint. 718,334 |
Engine mufiler, gas or gasoline, Kurtis &

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

ALUMINUM COOKING
UTENSILS
A\

3 Takes away all objection-
[Pk wa?> o~ 1y A able features of canvass-
@’ ing and adds greatly to

the profit, Over oo diff-
erent utensils. Very high.
est grade. Do not hurn
food. Cannot rust, crack
or scale. I,ast a lifetime,

‘Write to-day for our plan.
It's the best thing you ever eaw,

Gbc Aluminum Cooking Utensil Co.
District 5, Pittsburgh, Pa.

Patents, Trade Marks,

COPYRIGNTS, etc,
address MUNN & CO., Solicitors

of Patents.

Miller ......coiiiiiiiiiiiiiiiiiiaaas 718,131
Engines, cooling means for explosive, .
Law e i . 718,482
Engines, mixing device for explogive, H. [‘
Wallmann  ......cveveirnnnnccssncsnnns 718,552
Envelop, E. H. Cbristensen ....... .. 718,426
Explosion engiue, J. A. Ostenberg . . 718,511
Fabric pin, G. W. MCGH vvvnernernnnnnn 712,272
Fabrics, composition for coating,
Shepherd .....cvvviiieiiinniaiananns 718,151
Iare indicator, Kuntzen & Iuhle .. 718,259
Farming implement, W. B. Smitb ... 718,226
Farrliery macbine, S. J. McDonald. . 718,271

Feed cutter, W. G. St.
Feed tripping mecbanism,
Feed trough, J. J. Smitb

John
J.

.. 718,289
. 718,514

Feed trough for animals, J. . Sn 718,287
Feed water heater, locomotive, A. T. Fox.. 718,200
Feeder, calf, F. W. Moseley ....vvvcennnn

Fence tool, wire, V. Canﬂeld ......

Fertilizer distribut.t,
File and register fm

E. F. Needbam
papers or documents,

letter, R. . Kolb ............ ... ..., 718,268
Filter, G. M. Kneuper 718,358
Fllter, ofl, C. A. Conn 718,428
IFilter press, W, Sommer . 718,397
Fire alarm- pistol, C. E. Lombar .......... 7]8,211
Fire extinguishing sprinkler, automatic, V.

. Cooper  .........iiiiiia.. ... 718,566
Fireproof bullding construction, J T.

"Brien ... 718,214
Fireproof floorr, H. Maring ..... . 718,267 -
Fish grapple, C. A. Bindbammer ...... . 718,079
Fisb line reel retalning device, €. A. Ty

well .. . 718,589
Fishing reel, A. W. Bisbop ... 718,416
Fluid container o receptacle, C. F. Kade. 718,357
Fluid pressure mechanism, H. 1t. Muson,

718,491 to 718,493

Fluid under pressure,
ting, W, S. 1Ialsey ...ovvieinnnnennnnns
I'lusbing tank, closct, W A. Williums.

means for transmit-
718,250
718,560

Kolding box or crate, A..B. Jaquitb..... . 718,255
Iourdrinier muchine’ nttuchmout, Webb &

PillBbury ....civivirinenencnnencnsnsns 718,406
Fringing machine, A. S. IHorlacher ....... 718,459
Fruit packing apparatus, Braun & Scott.. 718,308
Furnace, H. 3 £ 718,497
Furnace blast appnmtus, downdraft, R.

W. Haminll ....vnivevnrnrncnsnsncnnnns 718,453
Furniture nail, R. L. Ellery .... .. 718,331
Fuse, sbell percussion, W. Ruegg . 718,282

Game uaparatus, R. Ireland ..
Game board, convertible, N. B. Stone...

Game table, J. 1. Nientimp
Garbage burner and water heate
Garment clasp, A. H. Cobn

Office of the SCIENTIFIC AMERICAN
861 Broadway, New York.
Branch Office: 625 F St., Washington, I, 0.
Hand-book Sent Free cn Application.

THE B. F. BARNES
WATER EMERY
TOOL GRINDER

Swings a 24x2.inch Wheel.
Jb bas o prep but a mmple trough gnbjoe-
i{ wrranged for iR vivg wawr b the
heel, Fawily ma ated and Lannot
getout af onler,  SWllhoot yuedico 9t s
- 1he st prectival wsd durable wel Lol
fGirlpder on Ul nwrket.  Letalls oo ceguest

B. F. BARNES COMPANY Rockford, Il

KNOWING HOW ™~

G as Engines should be made and making them
to conform to our own high standard gives the

OLDS GAS and GASOLINE ENGINE

a prestige which bas been confirmed by the test of 23
years' hard use. Besides being Reliable. Economical
and Durable, there is a simpiicity about the OLDS
that is only attained by mechanical perfection. Station-
ary I-Trwlnr‘a 1tn X h.p. Portable Engines, 4, 8 and 12
ritaa for illustrated catalogue.

OLDS MOTOR WORKS, 216 River St,, Lammg, Mlch

The Franklin Model Shop

Experimental work for inventers any-
thing 1o metal from waingle plese o &
complete workinge mode!. Apparatusfor
rolleges. Fxldbition models. Introduac-
tlom samples ot peteonted articles. Spe
cial topls for makine metal oovelties.
Ioventions perfected. Drewings and de-
gumq worked out. irom inventore' idess,

eng for cireular 9

PARKELL & WEED,
120-131 West dlat Etreet, New York

S FRANKLIN
Model Shop

Garment fastening device, H. E.
Garment supporter, H. Bavier
Garment supporter, Bloom & Mensor
Garment supporter attachment, L.
Gas and ailr mixer, J. F. . Jos
Gas burner, incandescent,
Gas  governor, J. Zander
Gedr, worm, G. Staehle
(lass annealing apparatus, W. D. Iw}es
Grain drill, F. R. Packbam
Grain drill disk furrow openers,
for, F. R. Packbam
Grain, machine for separating garlic and
cockle from, J. H. Dawson
Grain separator blower pipe, J. Riester.

C. Scott-Snell.

. 718,257
718,512

718,513

718,321
718,522

Grate, L D. Smead .................. . 718,536
Grinding macbine, M. O. Kasson . 718,474 |
Grinding muchine, G. M. Luther 718,488 °
Groove cutting macbine, W. G. Sanborn.. 718,530
Hair pin, 18&. Brown .........ccevivuienns 718,188
Harness forr breaking and training horses,

W. D. CArSON ..ovuviiniinenneeeannnnn 718,425
Harvester and husker, corn, J.

& W. Campton ......iviieieeaeaaaeann 718,564 |
Hat pollshlng machine, Rousenberg & Chur-

.................................. 718,280

Headllght F. Kapprel

Heating furnace, F. H.. Daniel
Hedge trimmer, 1. 8. Voorhees .
Heels, etc., cusbion tread for, H.
Hinge, door, J. M. Cannon
Hoof pad, ylelding, 1.
IIook, C. S. Turdy .....coceveuns
Horizon, artificial,
Horseshoes, oversboe for,
Hot air register, (. H. Foster
Hydraulic apparatus, A, 8. Cardella ...
Hydrocarbons and alcobol  and products
thereof, solidifying volatile, A. H.

Cronemeyer
Hydrogen sultid from furnace gases,

C.

115,424

718,318

ing pure, W. G. Waring 718,556 .
Ice elevator, N. H. Trask 718,175
Incubator, F. C. IKeck ...... . 718,479
Inhaler, C. W.iTaylor .........ccovivuvennn. 718,400
Insulating lining and muking same, G. B

Painter ............cciiiiiiiiinnnanannn 718,378
Internal combustion engine, Langdon-Davies

SOAMEB ..iviivrernreenccsnsnsnssnns 718,481

Jar wrench, E . Tiemann ....
Joiner’s clamp, W. R. Tucker ...
Journal bearing, Monson & Smith
. Journal box, J. W. Stepbenson ..
Kaleidoscope, U. Diem
Luce edging, Merrow & Collirn
TLadle crane. F. A. Rundle
Lamp mantles, for incandescent,

718,.)84

718,585 |

718, 160 '
loop

mon & Eisler .........ciiiiiiiiiiinans 718,223
Lamp, miner's, J. Jacobson ...... . 718,128
Lamp socket, switeb, F. D. Spear........ 718,583
Lamps, treating glowers for direct current .

electric, M. W. Hanks ......ccoveeeeus 718,455 ,

Lantern, B. J. Downing
Lateb, W. H. H. Deck(-r .
Lens wrapper, E. Rig
Lenses or the like, tvmple and spring clamp

for, E. L. Lemhko ......
Lewis bolt, N. W. Rancourt ....
Lifting jack, screw, J. C. Cove

. 718,105 .
. 718,101 !
718,523

. 718,363
718,582
. 718,431

TLigbtbouse or similar apparatus,

W. T. PUIVEB ....civrrieieeiocnosaanans 718,217
Lime or cement kiln, C. S. Batchelder ..... 718,075
Linoleuwm, manufacture of patterned, Klic

& POppe ... TRATT
Liquid separator, centrifngal, C. A. & O.

W. Hult ...t T18.461
Loaf forming device, .J. B. Heydt ........ 718,124
Lock. See Door lock. '
Lock telltale, J. Koerber ..., 718,359

Locket, L. A Blackinton . TIR 662
Loom, automatic filling rep !
Northrop e TIRATG
. Loom, filling repi J. 0l TIRATH
Loom, tilling wph-ulah n;: L. N .\thnpsun TISONT i
Loom weft operated controlling device, T
Sameck .......... . iiiiiiiiiiiiiea TISH2Y
Looms, etec., beam latch or dog for, . |
MeatB ...ttt iiiii e 718,268

(Continued on page 66.)
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THE BRIGHT WHITE LIGHT FOR

MAGIC LANTERNS

" Also for Bromide Enlarcing, Copying, Phofa-Engraving.

intensely brilliant, viry portable, burne kerosene, custa
1 cent per hour. Bend furcopy Franklin Institute award
and lists of Stereopticons, Movlug Pictures and Blides,

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

YOU ARE EASY

1f you need a carpenter to belp you repair your roof with
Warren's Natural Asphalt Stone Surfaced Roofing

Basgmch  The hest and most. ser-
Isp edgn.  yiceable prepared roofing
on the market. [t is dur-
able, fire-procf. und does
not require painting.
Comes ready to lay ln
rolls containing 108 8q. f

WIrren 0hemlcnl & Mig. Co., 172 Broadway, New Vorl(

w E L L DRILLING

Over 70 sizes and styles, for drilling eitber deepor
shallow wellsinuny kina of soil or rock Mounted
on wheels or on sills. With engines or norse powers,
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y.

EYANS
VacuumCap

Will Make Halr Grow.
This a1: L|I e will massaye the scalp, and
forve & huw'ilful circulation. It will stop
bair from falling out and restere a nor: fal
growth where live follicley exiat. “We re-
fund the full purchase price if it does not
give satisfaction within thirty days.

For full particulars address

EVANS \MCUUM CAP GO,
Fulerton Blig, » Louis, Mo.

The American Industrial Association
258 Broadway, New York City

. Is now in the market to buy, sel) or exchange high-

grade personal property, stocks, bonds. or real estate.
Also to act as financial agents, attorneys and promoters
in cases of strictly reliable and meritorious properties
or inventions.

Best of Bank References Given and Required.
2 nstronomlcal

Engmee ring

Instruments
MANUFACTURED BY
W. &. D. MOGEY,
Bayonne City, N. J.
&~ Send for Oatalogue.

THE DIXON MoTOR

The eq'unl of any Motor now made. lso
Durable! Simple! Lems hive work to
than on any other notor. Bieycle Bige
Full Oneand One-half .

Set of Castings with colil drawn seamleas
vylinder, radiating rings and aluminium case,
F15.00, 'Set of Castings with soft cast ironcvl-
inder, French pattern and aluninium crank
case, $10.00. t of Castings with iron vrank
case, $8.00. Complete set of Blue Prints with
each set of Castings. Sent C. 0. D, If 82.00 is
rent with order. 5 per cent. if cash is nent.

DPixon Motor Co., 8t. Louls, Mo,
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ThisBookis Free
The Mysteries of Hypnotism

and Personal Magnetism
Revealed

The American College of Sciences, of Phlla-
delphia, 1’a., has just published a remarkable
hook on [Iypnotism, l’ersonal Magnetism and
Magnetic Iealing. It is by far the most won-
derful and comprehensive treatise of the kind
ever printed. ‘T'he Directors have decided. for
a limited time. to give a free copy to each per-
son sincerely interested in  these wonderful
It of the

effort of twenty of the most famous hypnotic

sciences. is the resnlt combined

specialists in the world. learn

Mag-

You can now

the secrets of Ilypnotism and Personal

netism at your own home,

free.

Hypnotism strengthens your memory and de-

velops a will of iron. It overcomes bashfulness,

revives hope, stimulates ambition and deter-

mination to succeed and gives you that self-
contidence which enables you to convince people
of your real worth.

It gives you the key to

the -inner secrets of mind control. It enables
you to absolutely control the thoughts and ac-
of

understand this grand and mysterions science,

tions whomsoever yor. will. When you

you can plant suggestions in human  minds

which will be carried out in a day or even

a year hence. You c¢an cure ‘I)zul habits in your-
seil” or others,

You can instantaneously  hypnotize people
wiihh a mere glanee of the eyve, without their

knovledgze, and powerfully influence them to

do as you desire.  You can develop, to a mar-

velous degree. any musical or dramatic talent

you may have: you can increase youyr salarvy

you can develop your telepathic power: yon

can give thrilling and funny hypnotic enter-
tainments: you can win the- everlasting friend-
ship of those you desive: yon can protect your-
self against the

hecenie

influence of

and

others: you can

a financial success he recognized
as a power in yom: community.

The American (‘ollege guarantees to teach
It
of

It is chartered by the

you the secret of attainiag all these things.

is the largest and most successtul school

IIypnotism in the world.
State laws, and
fully.

carries out every promise faith-
of
address,

If you want a

copy its free boonk,

money,
to the American (‘ollege of Sciences, Dept, 164
G, 420 Walnut Ntreet.
you will receive it by return mail, postpaid.

ELECTRO MOTOR. SIMPLE, HOW TO
make.—By G. M. Hopkins. Description of a small elec-
tric motordevised and constructed witb a view to as~ist-
ing amateurs to make a motor which might be driven
with advantage by a current derived frowm a battery, and
which would have sufficient power to operate a foot
lathe nranfv machiue requiring not over one man p)rw-
er. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. G4 1.
had at this office

just send your name and no

I'hiladelphia, 1’'a. and

s Price 10 cents. To be
and from ail newsdealers.

FOR NOTHING.
‘We have paid that aum several timen
for less information than is cootained in our grand
mew book, ' * How to Make Money with Poultry and
Incubato: 8x11 icches, 196 pages. It has 12
special chapters by the best sxperts in the country
covering the entire poultry subject Over 3 1lius-
trations and photogvaphic views ofthe Lavpest and

Most Succesaful Poultry Plantsin thisand other

countries. Tells about the CYPHERS INCURA-
TORS. Itwillbssent FREE I"ONTPA1D for the
nes¢30days toall whomentlon tbls paper In writing. Address nearest office.

CYPHERS INCUBATOR COMPANY,
Buffalo,N.X.  Chieago,lil. Boston,Rass. New York,N.Y.

———— i

Lubricating device, . L. Hawkins ........ 718,456
Mail hox, A. M. Burnham 718,190
Mail hox lecking system, J. E. Walsh..... 718,553
Mandrel, B L Braddock . TI8,082
wine hoiler, combination Se¢
tube, A0 E. Roberts
Marine conveyer. 1.
Massage fmplement,
Mat casing, E. L.
Mateh hox making m

N, Miller
M. A, Sulli
Porry

TN
718,
T18,170
TIS,517

POF eeeieersenn TIK, 480
Matceh machine, MAL ZL I:E
Measuring device. II. Smith 5 .‘.m" lt’:
Meat  tendered, (i. Holmgren L TI8,127
Mercurys test gage. Speneer & L TIRAGT
Metal eclip, W. J. Baker ...... B . TISR01
Motal clip for nse in steel uilding constrae-

tions, I1. A, Streeter ....... ST o 3 o o 00 718,545
Metal rods, ete, mannfactmee of, . Tomlin-

SO wrveienaen
Milk, making disice 0
Mine-gates, J. M.

Meld eniptying ., &

Molding and  vale

Smith ....eeiiireeareneeanns
Molding apparatns, B. Painter
Molding machine, J. A, Field
Mowers, ote., cutting ap

L. Hopkins
Mowing machine

.. 718,286
. 718,379
. T18,442

Music helder, J. N. €1
Music rell, G. B. l l'
Music rell for mechanical musica

ments, . L. Young ........ g 718,410
Musical instrument, P. G, Arclinte 718,298
Musical instrument, A. NSchoenhut 418.-3&%
Musical instrument scale, D IT. Ha TIR346G
Musgical fustrnment string rveceptac

Iinney 2 TIR, 114
Necktie fastenor st .. TIRR0T
Nest, he o 00 Du Pree O TIR0T
Nut, axle. Teho & French Loe TIRATL
Nut lock, So Frenmud oo 18,336

Nuts, machine for
Frothingham
Oiler, vehicle hnh,
Optometer, B F. W
Ores, reducing, S
Organ bellows, ele
Whitney
Oven, haking, I'. E. Laskowski
Packing. stutling box, L. ILauslehner
Padlock, combination, .T. Nielander ...
Paint or water color receptacle, T, M.

Son ...l T18,29G
’an rving for copper TI821¢
Paper bag machine TIS 143

Paper hox hlanks,

corners of, L. A TIRA66
Paper or other  mate nachinery  for

cntting and  paddi Cottrell. .. TIRSIG
aper or other materi: ‘hinery  for

cutting and  folding, Cotteell. ... TIR,316
Patterns,  deviece  for skirt, K.

Curram TIR.320
PPen, fomntain or reservoir, Blake & Platt.. 718,417
I'eneil shavpener, R, C. Uecke oo, TIR,H48
Pianos and  automa tic piano  players, posi-

tion guide and holder for, K. C. White 718,508
Picker.  See Corn picker.

Picture frame, ,J. R, Rountree ..., ... 718,281
Pigment, pradiuncing pure white, W. G, War-

ing ..ol e ees. TI8,555
I'in, R. Reibetanz T1R,218
'ipe,  apparatns for

posite, . A. Ritchie T18,158

Pipe, applionee for halaneing end pres
lengths of, R. 170 Spronle
Pipe tlainge or coupling, G. (. R

.. TIR,288
. TIRGT

Pipe  mold making machine, T,

S S TIR, 254
Placket fastener and skirt supporte A

Franzen ... ... 00000, TI8, 116
P'limimeter, L. 1. Snow . . TIR GG
Plant protector, JJ. R. Easterling . 718,108
Planter, potato, J. Q. Adams ............. TIR0GT
Plow. double row listing, D. A, nger. TI8, 4156
Powder. apparatns for evaporating solvents

from smokeless, I, 1V A, Liedbeck .. 718,484
Precions  metals  from  nucttes  containing

them, recovering. o R Carpenter .. TIR0R9
recions metals from  ores, separating,

Carpenter Lo, . TIR,088

Precions metals from their ores

., R. Carpenter TIROKRT
Printing device, M. Fi4 TI8, 189
Printing, multicolor, T. Neben.o.o... TIR2T4
Printing plate holder, Pittman & Andrews. TIS,H19

Prismatic offects, apparvatus for producing.

W I Meagher .ot it
Propelling mechanism. hoat, T, ¢, Putnam.,
Propelling mech «m, hoat, 1. R. Sheen..
Pulp sercening machine, W, 11 Croshy
Punip, centvifngal, W, Wenzel ...
ump controller, electric motor driven,

Trolsen
Pump or tilling device, B Qui .
Pump. veciprocating, [0 Lamplongh

Paump rod coupling, \. . Boring
Tunch. self-centerving, B 1L & G
ment o
T

J
Rail joint. W.
Rails, appliance for entting off  the upper
or _\\'v:lrjn;: portions of componnd  tra

O . L. T Maitre ot alo.... TIRU
crossiug, VooAngerer ..., .. . TIR 29T
o eleetrie, UM Ashley TISOGR, TIR069

signal, ton atie, 11,

TI8 126

gate. auton Kanuunerich. .. TISA4738

riails. holtless tish and bhed  plate
V. ILorawford Lo TIS BT
road hed. LAV Coopet T18,4:30
signal, Monroe & Tee . T1%.269
signal, €. II. Remington TI8,385
y o ostruetire,  elevated,
man TIR, 237
Railway  switch,
Murphy TIR,503
Rai switeh, str Oshorn. . ... . TIR (IO
R systenn, electrie, Go T Wods, .. TIR, 183
Railway tie, steel, Denny & Maxwell TIRG68
Railway, teaction, W. 0. Gunckel . TIRASTO
Railways, condaetor, condiit, and ¢
for clectricity on, . Sayer . TIR, 220
Rallways, electric  signs v/tem  finr
W. Willinms e

Razor strop, I Ten
Register. 1. S, Dement
Registerlnug mechanism.
Rein guide, N,
Respivator, 1T, 1. Jones
Retinoscope, W, 11, Reisner
Reversinle itor, V.o L. Oche
Revolving C. o Melke
Riveting 1. Mart

W,
Johnston

o, .
machine, (

Rods, tuhes, or pipes. machine for ¢l

ing and  polishing  the  onter  sinf:

of. . B Van Anken ..., TIR, 649
Rolling mill olls. means for

necks or jonmrnals of, R R

Jones oo TIS AT
Rolling mill, scamless tnbing, King & Wolfe 718,476
Roof fastencr. slate, . . Sneden el TIRGH
Rotary engine, M. P, Elgen ..., .. .. TIR 98
Rotary steam engine, Jenkins & Lol TIR207
Rng attachment, M. C. long ..... T1R.1
Rule attachment, M. ;. Bailey TIS.
Nad dren. AL T Campbell ... 1R,

afety hook for snspending deam

1-
alogons purposes, M. K. ITiggius O TIS200
lock., €. A Goodsell
lock, L. Patterson

wing machine. R, . (lossett

Wold bracket, M. 8. Smith
Sereen See Well sand  sereen.
Sereen cleaner, 1. Wiehe ... L. i
Serew entting die, T L Wiorth .. ... TIR 252
Secondary battery, J. W. Madigin...... Lo TIR ARG
Sewer inlet or basin cover, M. W. Peoters.. TI18.277
Sewing machine, broom, W. . Lipe .... 7T18.263
Sewing machine, battonhole. J. K. Dhnond. 718,103
Sewing machine elnteh mechanism,  hutton-
. hole, WO W Dixon ...l < TIRNGH
Sewing machine, shee, .\, B. Fowle - T18,199

(Continued on page 67)

Highest References

remainder of four thousand shares. Price

Call on or address at once . ..

Migh Class Industrial Stock

Strongest Possible Indorsements

advanced to 50 per cent. February 10, 1903.
million dollars spent annually for street cleaning in the

JANUARY 24, 1903.

T

Charter Member Price (25 per cent. of par value) for the p.goinent Stockholders & Incorpotators

pomtn\'ely H. L. SBIPPY, Gen’l Mgr. and ‘I'reas
Twenty John A. Roebling 8ons Co,

Mnr. MAX HIRSCHBACK, Gen'l Supt.Dr.

Jaever's Sanitary Woolen Under-
wear Co.

H. . BAKER, 14§ears Master of Trans-
pertation U. S. Express Co.

MR. JONN CARRAW AY, 2d Vice-Pres't
Equitadle Nat’l Bank of New York.

Gle International S. S. C. Co.

(International Sanitary Street Cleaner Co.)

290 Broadway, New York City, V. S. A.

See SCIENTIFIC AMERICAN, May 10, 1902

AN ENGINEER’S LIBRARY.

An absolute Encyciopsedia for Engineers or for Steam
Users, Klectricians, Firemen and Macbinists, is the

HANDBOOK ON ENGINEERING.
By HENHY (. TULLEY,
T'hird edition, enlarged and revised, 5,60 copies, now
ready. Sent anywhere on receipt ot $3.00—
money back if dissatisted. %0 pages,
tions, 1'horoughly reliable and practical. Handsomely
bound in leather and gilt. Pocket-book form.
. ¢, TULLEY & OO,
1060 Walnwright Bldg., =t. Louls, Mo, U. 5, A,

A Handy Book
iTo Have

Montgomery & Co.'s Tool Catalogue

It is illustrated throughout and de-

acribes and prices Tools. 704 rages. 64x

4% ins. The latest edition, with dis-

count sheet hy mail for 25 cents.
MONTGOMERY & (O,

105 Fulton St., Ne¢w York City.

e TOOL
CATALOGUE

CATALOGUE N 21

SUST READY

THE CHEMISTRY
INDIA RUBBER

By CARL O0TTO0 WEBER, PhD.

The Chemistry of India Rubber

Examination and Valuation of (Gutta
Percba and India Rubber

Examination of India Rubber Nubsti-
tutes

Inorganic Compounding Materials
Vulcanizers and Sulphur Carriers
India Rubber Nolvents

Constructive Components of India Rube-
ber Articles

Coloring Matters
Analysis of Rubber Articles

With Four Plutes and Several Illurtrations
in the Tex |

8vo. Cloth 835.30 net

J. B. LIPPINCOTT COMPANY

PHILADELPHIA

Beat |
Squabs Pay Beat
Easier, need attention only part of
time, bring big prices. Raised in one
month. Attractive for poultrymen, ;
farmers, wowen. Send for

BOO K LET and learn this imnniensely
rich home industry.,

Plymouth Rock Squab Co.. 14 Friend St ,

Boston, Mass. l

Patents, Trade Marks,

COPYRIGHTS, etc.,
address MUNN & CO., Spiicttors

of Patents.
Office of the SCIENTIFIC AMERICAN
861 Broadway, New York.
Branch Office: 625 F St., Washington, D.O.
Hand-book Sent Free on Appiicatlon,

200 Ezg incubator
Sype

The simplest, most perfect incubator made in
the world. This is a new one at a remarkably
low price. Itisan enlargement of the famous

WOODEN HEN

and made as tboroughly good as any incubatcy on
1 the market. "It will hatch
every fertile egg, and stand
up to regular usage
as well as the most
costly.
‘Write for free
catalogue with 14
colored views.

GEO. H. STAHL,
Quincy, IIL.

Rapid and Positive Handling
of Material in Shops. Factories,
Stores, Warehouses fully met
by our

Traveling Electric

HOISTS
BulletinNo.TM Free.

PAWLING @ HARNISCHFEGER
162 Clinton St., Milwaukee, Wis.

VELOCITY OF ICE BOATS.—A COL-
lectionof interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of tbe speed of Ice
Boats, demonstrating how ard why it is that these cratt
sail faster tban the wind which propels them. Illus-
trated with 10 explanatory diagrams. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 214. Price 10
cents. To be had at this office and trom all newsdealers.

BURNS AIR .31,
[ One ‘BEST Light

Givea more Light than
ll Six Electric Lights, or Ten
Kerosene Lamps or One
Hundred Candles, and
Costs less than
Kerosene,

Burns 907 Air 10%Z Gas

Alr is free. The Lamp makes all

the gns nceded.

A beautiful, pure white,steady,
safe light. No Wick! No Greasel
Ne Swoke! NoOdor! Hang orSet
it anywhere. Over 100 Stylese

AGENTS WANTED
THE BEST LIGHT Co.,

€7 E. 65thB8t., Canton, Ohio,

- NOW READY ....

Twenty=Third Edition

Science

volumies, handsomely

made expressly for
Science.?  It'is an
110 volt circuit.

descent lamps.

Clock, The Telegraphone. Experiments in High
of the Stars

ral Philosophy.

© 1903 SCIENTIFIC AMERICAN, INC.

Experimental

¢ ‘¢ BY ¢ ‘¢
George M. Hopkins

XPERIMENTAI, SCIENCE
readers that it is hardly necessary now to
this work. Mr. Hopkins decided some months ago that it would
be necessary t
the many won

described in its pages.
developments in wireless telegraphy. for example, have been made,
was mnecessary, the_refore, that a good deal of new matter should be
added to the work in order to make it thoroughly up-to-date, and with
this object in view some 200 pages have heen added. On account of the
increased size of the work it has been necessary todivide it into two

Revised and Greatly Enlarged.
2 Octavo Vo'umes.
1,100 Pages. 900 Illustrations.

Cioth Bound, Postpaid, $5.00.
Half Morocco, Postpaid, 7.00.
Or Volumes Sold Separately:
Cloth, $3.00 per Volume.
Half Morocco, $4.00 ver Volume.

is so well known to many of our
give a description of

0 (})repare_ a new edition of this work in order that

erful discoveries of modern times might be fully
Since the last edition was published, wonderful
It

bound in buckram. It may be interesting to note

the following additions that have been made to these volumes
N Volume I contains in addition to a large number of simple, well
illustrated experiments, a full description

$ 1 ¢ ion of a i H. P _electric motor
illustration in this edition of ‘ EXPERIMENTAL
ENCLOSED SELF-REGULATING electric motor for a

iren It can he operated by a current from a 110 volt lamp-
socket, yielding a full ¥ H. P. or it may he nsed asa dynamo, furrish-
ing a current capable of operating three 16.candle power, 110 volt incan-

€ . The construction of the machine is perfect enough to
admit of enlarging or reducing its size if desired.

Volume IT contains much on
besides new articles of
alternate current machinerv is treated.
phonv receive attention.

1 the general subject of electricity,
great importance. Among these the subject of

t Wireless Telegraphy and Tele-
Electrical Measuring Instruments, The Electric

Voltage, The Nernst I.amp, and Measuring t
ot are all éhorolll;zhly illtpslrated and described, P i e HE
e nuprecedented sale of this work shows conclusively that it is th

teachers, students, experimenters and all others who desire a A e letee o T aE L Jor

general knowledge of Physics or Natu-

SEND FOR DESCRIPTIVE CIRCULAR.

MUNN & CO., Publishers, 361 Broadway, New York.
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BLINN’S TIN, SHEET-IRON & CLPPER-PLATE WORKER [.Smﬂl“f: ma chine
oom

One of the Most Popula'r Technical Books ever published
in the United States.
A PRACTICAL WORKSHOP COMI’ANION

FOR

TIN, SHEET-IRON and
COPPER-PLATE WORKERS.

Containing rulesfor describing variouskinds of Patterns
used by Tin, Sheet-Iron and Copper-Plate Workers, Prac:
tical Geometry. Memsuration of Surfaces and Solids;
T'ables of the Weights and Stpengths of Metals and
other materials; Tables of Areas and Circumferences
of Circles; Composition of Metallic Alloys and Solders,
with numerous valuable Receipts and Manipulations
for every-day use in the workshop. By Leroy J. Blinn,
Master Mechanic. A new.revised and enlarged edition,
printed from new type, and with 170 newly engraved |
illustrations. |
In one vol ume, 12mo, 296 ?aaes. price. $2.50, free of postage |
to any adéress tn the |
I A circular of 4 ﬁa,ges, uarto, gwing the Jull Tableof
Gnntmts of this popu . will besent free of postage to
one in any part of the worid who Will furnish his |
Tess.

HENRY CAREY BAIRD & CO., |
INDUSTRIAL PUBLISHERS,BOOKSELLERS& IMPORTERS '
810 Walnut St., Philadelphia, Pa., U.S.A.

ELECTRICAL ENGINEERING i
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electric Lighting,
ElectricRallways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawmg, at your home by mail.
Tuatitute indoraed by Thoa. Edison and others.
ELECTRICAL ENGINEER INSTITUE'E,

Dept. A, 240-242 W, 28d St. New Yor.

LEARN PROOFREADING.

f you possess a fair education, why not utilize it at a genteel
lnd uncrowded rofessmn paying $15 to 835 weekly? Situations
alwaya obtainable. We are the original inatructora by mail.

BHOME COBB,ESPONDENCE 8CHOOL, Philadelphi~

DRY BATTERIES.—A PAPERBY L. K.

Bohm, treating of open circuit batteries, historical dry |
bmterles. modern dry batteries, Hell lesen’s battery,
Bryan’s battery, Koller’s battery, and tne eficienc of |
drycells. With'three illustrations. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Price

[110 ciants. 'I'c be had at this office and from all news-
ealers.

2= SALESMEN AND
A?WENTS WANTD.

CES—Our Famous Pur-

itan Water Still, a mndermlmven-
tion—beats Filters. 73,000 already sald,
Demand enormous. Everybody buys.
Over the Kkitchen stove it furnishes
lenty of diatilled, aerated. delicious,

;‘n Water. Only method—saves

i’ lives and Dr. bills; prevents tghold.

BOILING WATER malaria fevers, cures disease.

for Booklet, New Plan, Terms,

Ete. FREE. Address,
Harrison Mfg.Co., 18 Harrison Bidg., Cincinnatl, 0.

o AUTOMATIC
COPYING BOOK
Copies While Writing

Always read g to use with any pen or
press require: No trouble involved.
and best.

paj

gimplest
Write for free samples of work and
endorsements.

Pershing & Co., 132 Michigan St., South Bend. Ind

ACETYLENE GAS AND LARBIDE OF

Calcium.—All about the new illuminant, its qualities
chemistry, pressure of llquet‘action its probable future
experiments performedwit A most valnable series
of articles,giving in comnlete torm the particulars of

this subject. Details of furnaces for making the carbide
as generators, gasometers, burners, etc. Contained in
TENTIFIC AMER ICJW SUPP EMENT ios 99N, !
10 5. i";‘il' 1053, 1064 1933 1919, 1032
52 1] Patl ’ td ; 2 A
1083, 1854. 16 1086; i’litl 24, 1132
151150, 1203 1204, 1:206 a5 1209, Brice1d

1
cents each, by mail, from this omce. and all newsdes.lers

REMOH JEWELS |

Are Marvels of Beauty

t- Uponreceipt of your name and address
i~ a magnificent catalogue conmlnmg near-

1y handsome engravings
and exclusive designs in
mond and Pearl Jewelry

wil be mailed

high-class imitation Dia-
REMOH JEWELRY CO., 834 Otive St., St. Louls

New Standard Electr“: Gas Lighter. $1.50each.
Good for one yearin any home. New cells by mail, 4c
Quantities, $16 per hundred.

Incandescent Welsbach Lighter., $1.50 each.

Locomobile and Gas Stove Lighter.
Money makers for bright people. Agents wanted.
WM. ROCHE, Inventor and Sole Mfr,

42 Vesey Street, New York, N. Y.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.

Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Coinmunica.
tions strictly confidential. Handbook on Patents
gent free. Oldest agency for securing patents.

Patents taken throuﬁh Munn & Co. receive
special notice, without charge, in the

cientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $ 8
year; four monthy, $1. Sold by all newsdealers.

MUNN & Co.ze1 eroaawar. New York

Branch Office, 625F St, Washington, D. C.

marking
& Hawes oo.oiiieiienenas
spring, I'. M. Vickery
mounting for vertically ad-
Scott & Gardner ............
Sheet and roller, combined, D. H.

CAULL IMEEEESE S o 3650 Ao Ha00000 080 0080 o
Shelving, F. A. Phelps, Jr

attachment,
tield
Shade roller,
Shade rollers,
justable,

Vehicles,
mechanism of motor,

ﬂm
Devlin

means for locking
E.

steering

IV(‘hicles, speed regulating and controlling
mechanism for self-propelled, A. W.
Sandell oo - oot e o Lo - oyl
Vehicles with air-tire, supporting shoe for,
L. Combrun ..........ccivveiiiiiinnns
Ventilating and chimmey cowl], A. Ashworth
Vise, E. E. Hanna ..........cviveveennnns

Wall or ceiling, reflective, L. B.u'u\lstone bo

Washers, machine for making spiral, J. E.
WVAIBON, . -i-ion. o iofexeierog oo ensss ofhe = 5= SR o mane -

Watch-protector, D. Summa

Water- closct bend or pipe connection,
& Fleming

Water- lifting device, J. W. Beck .....
Water-motor, osclllutin;:, L. R. Phillips.
Water, purifying, W. M. Jewell ..........
| Water purifying aparatus, H. M. Livor ....
Waterproofing textile fabries, apparatus for,

Rushworth ............ .00t
Weeder, J. . Baker .......

Weader-tooth. L. D. Austin ..
Weeding implement, R. Hoodless
Weighing machine, G. A. Moore
Well drilling machine, H. H. Iiverhard
Well sand screen, Jackson & Thompson..
Whiffletrece. €. Highers
Window, Voightmann & Pomecroy....
Window ventilator, N. M. Miller
Wire pay out reel, J. D. Delphey
Wool scouring mechanism, F. L. Whitney.
Wort and producing same, concentrated
hopped, H. A. Hobson ................
Wrench, See jar wrench.
Wrench or spanner, .J. Morgan.
Zinc, extracting, W. G. Waring
Zinc from its oxids, etc., rcducing,
Sehulte 'y Ge. o op Ele il ® T« « o ofeler s o

Zither tailpiece and bridge, F. Reinbhard.
DESIGNS.
Badge, J. A. Caron .........ccvvvnvnnans

Bedstead head or foot section, C. S. Boll...

TRADE MARKS.

Boots and shoes, leather, S. E. Carr.......
Boots and shoes, leather, ¥. E. Mistrot.....
Boots and shoes, leather, F. W. Slater...
Cordage,

{Conttnued on page 68)

Hooper Sons Manufacturing Co...

Shingle, roofing, W. C. & J. C. Sharp...... 718,284
Signaling and collision preventing device,

electro-mechanical automatie, C. 8.

o, BAKEE . .ooveoeos cioioieeomiesssss e, 718,071
Silver bromld gelatin and making same, A.

Cobenzl ...o..iiiiiiiiii i iiiae s 718,312
Skate aunkle support, I. B. Mucomber . 718,265
Skid, portable, Willlams & Butler ........ 718,295
Skirt and waist holder, M. Distelman..... 718,327
Skirt supporter, Dickerson & Dunbar...... 718,325
Smoke in furnaces, preventlng, Wilson &

Kemp-Welch ......... ... T18,234
Snap switch, G. A. Mead 718,495
Soldering caps on caus, machine for, W. W.

Lawder .......c.citiiiiinnaacaansanann 718,210
Spindle and bearing, G. Hill .............. 718,349
Spinning machinery, mule, 1. Briggs, Jr.... T18 419
Spout, vessel ventilating, Low & Hicks.... 718, 87
Spring end plate, J. Carroll .............. 718,090
Stacker, pncumatic, T. W. Slutz .. . 718,395
Stamp, band, B. B. Hill ....... . 718,251
Stave settor, J. W. Jones .....ooeveivnenns 718,355
' Steam or \\atcr, apparatus for controlling

the passage of, E. M. Eden 718,329
Still, turpentine, F‘ M. Gideon 718,246
Store, library, office, or wardhouse ap-

paratus, N. O. Starks ................ T1R,543
Stovepipe fastener, M. H. Goodwin ........ 718,119
Stove, portable knockdown or folding camp,

Bach & Crotteau ..............cc00unnn 718,412
Strainer, culinary, M. B. Goodrich ......... T18,247
Subirrigating device, C. M. Patterson.... 718,:38)
Surgical splint, A. W. Graham ............ 718,339
Suspenders, Johnson & Gordon ............ 718,129
Suspenders and belt, convertible, Lauferty

SEEIn I g Y- < e o e 718,360
Switeh, A. F. Sweigart 718,229
Switech and protecting device, combined,

Hornsby & Anger ............. .... 718,460
Switch operating device, J. P. Lowe. . 718,364
Switch stand, M. W. Hibbard ... . 718,348
Syringe, fountain, J. Hardman, Jr 718,202
Talking machine horn elbow, W. Barucs.. 718,074
Talking machine horn support, W. Barnes.. 718,073
Tally device, L. L. Frost .................. 718,449
Tap, bottle, J. A. Sherrard ................ 718,163
| Telegraph repeater, wireless, 1. Shnom.ikv 718,535
Telegraph system, E. R. Stm 11 S 718,544

Telegraph, visible signal, W. A. Farvell., 718,332
Telegraphy, wireless, . Shoemaker, re-

RO SRS O it o O, | - i S 12,073
Telephone, M. R. Hutchison .......... L. TI1R,204
Telephone coil box, W. I&. McCovmick . 718,371
Telephone jack, . P. Clausen.... . 718,093
Telephone mouthpiece attachment, Y

Logue ................. 718,264
Telephone signal bhell, polari

le . 718,246
Telophone system, Parsons & Sloper....... 718,215
Telephone system intercommuniecation,

Sloper & Parsons ......cc.civieievenns 718,224
Telephone transmitter, . C. Cadden .. 718,310
Tension deviee, T. . Orndor . TIR,BOD
Ticket holder, duplex, H. Tyler............ 718,590
Tie. Sce Bale tic.

Tile or brick cutting machine, J. Bensing.. 718,077
Tilcs, bricks, panels, ete., manufacture of,

T. Pfister ........... 718,381
Tire heater, hydrocarbo .. W. Davis.... 718,567
Tire sctting Anp.\rams, rul:hcr, IL A, Or-

CUBH er aeye T - G Mol ST « T s e sl - 718,148
Tire, vehicle cellular rubber, A. Ducasble.. 718,439
Tobucco leaves, machine for sizing or  as-

sorting, W. ITunt .................... 718,352
Tool, W. II. Soley o.ovvieniniiennn ... 718,542
Tool or implement, (0 W. Shedd . . 718,534
Toy wagon, . C(Christensen...... 718,192
Tripod adjusting head, W. IH. . 718,445
Trousers, S. A Myers ......... . TIR 144
Truck, car, Player & Floyd ............... 718,580
Truck for tram-cars or other rolling stock,

. W. Wainwright ..... . 718,551
Truss, abdominal, II. W. Pell .. . 718,149
Truss pad, W. (. Wetmore . 718,408
Truss pad, hernial, D. Brisky 718,421
| Tunnel construcCtion, subaqueous, T. K,

ThomMSOIl ..t tit it eieeranennnannnnns 718,173
Typewriter, shifting keyboard, A. C. Forgu-

EAOmaiis A 588 o0 B0 0 0 n o o ol o 65 o o BB oo 718,333
Typewriting machine, A, C. Schuman. . T1R,390
. Typewriting michine, P. I*. Nilson 718,505
Valve, explosive engine starting, .

Me@ull G o . . .. 718,574
Valve, flushing, L. B. Smith . 718,225
Valve, gas engine, E. 12, Arnold .......... 718,299
Valve motions of dlfferent constructions,

ml\chﬂnhm illustrating steam engine, H.

. GOV rpaes Yom laele o« o elfilole cseosens 718,193
Valvo throttle, II. H. Vaughan .. ... 718,550
Varmsh or color cup, R. T.. S. Doggett ....718,436
Vault, burial, A. J. Bright 718,420
Vehicle, motor, C. Crompton ... 718,007
Vehicle, motor, 0. IL. Schildbs .. 718,161
| Vehicle, motor, W. Norris ........ .. 718,213
Vehicle, motor, W. E. Whitbread.. . 718,231
Vehicle, motor, L. T. Bassctt 718,303
Vehicle reflector attachment, 1. P. Brown. 718,309
Vehicle running-gear, A. S. Baldwin . T1R,072
Vehicle rununing-gear, R. D'Ungoer . 718,108
Vehicle steering apparatus, H. J. Elsner.. 718,440
Vehicle storm-apron, A. J. Bayles 718,413
Vehicle-wheel, I. J. Cook ........ 718,096
Vehicle- \\hncxl B. Jones ............ . 718,468
Vehicle \\hool road, G. S. Ogilvie 718,275

718,324

. 718,531

718,244
718,*186
718,120
718,302

718,409
718,399

718,444

. 718,414

718, 485
718,527

. T18,187

718,070

. 718,571

718,500

. 718,112

718,464
718,457

. 718,403
. 718,140

T18.194
718,232

718,253

. T18,501
. T18,654

718,222
. 718,383

36,190
JG 191

. 39,633
. 139,634
. 39,635

39,629

EREO

RATED META| §

FOR ALL USES, MADE AS REQUIRED.

& HARRINGTON & KING PE RFORATING Co.

Fast
Express
Trains.

The service of fast express trains af-
forded by the Lake Shore & Michigan
Southern Ry. between the cities of Chi-
cago, Toledo, Cleveland, Buffalo, New
York and Boston, operated in connection
with the New York Central and Boston &
Albany roads east of Buffalo, is not
equalled on the American continent either
in frequency, speed, punctuality or equip-
ment.

Send for ‘* Book of Trains "' to

A.J. SMITH, G.P. &T. A,
Cleveland, Ohio.

993'993333- DI 2;
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22323353333332II3233D
OIL--SMELTER--MINES §

Dividend-Paying Mining, 0Oil and
Smelter Stocks, Listed and
Unlisted, our Specialty.

DOUGLAS, LACEY & CO

Bankers & Brokers, Fiscal Agents,

Offi

"G. CRAMER DRY PLATE CO.

ces in

/ :nr ‘ﬂ"re"ﬁ

E [RAI"IEP ORY PLATE

ou .'\

CRAMER

Crown
Plates are
more rapid
than any
otherplatein
the market
With this
plate clear
quick
printing
Negatives
can be
secured

e

N | These plates
are
especially
adapted fo1
‘| Tourists
=g W using
Hand-
Cameras

LOVIS, MO.

New York: 32 East 10th Stroet
Chicago: 1211 Masonic Temple

San Francisco:

819 Market Street

Members N. Y. Consolidated Stock Exchange.
66 BROADWAY & 17 NEW ST. NEW YORK.

Booklets giving our successful plan for realizing the large
intereat nng profits of legitimate mining, oil and
smelter mvestmenm sub. bianks, full particulars, etc., aent
1'ree on appllcmlon.
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MORAN FLEXIBLE JOINT

Steam, A

Mnde in all rizes to stand any desired |IF
pressure. \
Moran Flexible Steam Joint Co.. Inc’d,
149 3d East St., LOUISVILLE, KY.

ir or Liquids.

A Helper at Your Elbow

ready with the latest inventions, theories,
statistics, in every branch of knowledge,
investigation and discovery—such is ....

17 Volumes

EDITO

Daniel Coit Gilman, LL.D. President of Johns Hopkins University (1876-

RS

1902), President of Carnegie Institution.

Harry Thurston Peck, Ph.D., L. H.

Frank Moore Colby, ['l. A., Late Professor in New York University.
(Assisted by Nearly 200 Eminent Editors and Contributors)

Some of the Reasons That Make It

The Best Encyclopadia Ever Issued

in English, and comparable only to the great German works of

D., Professor of Columbia University.

Brockhaus and of Meyer

THE LATEST —The only new Encyclopzdia published in the last ten years
period which has seen more changes and advances than any equal period of

—a
the world’s history.

THE MOST COMPREHENSIVE., — The 65,000 titles embrace
subjects—which is 50 per cent. more than are found in any other general

reference encyclopzdia in the English language.

RICHLY ILLUSTRATED

Never before has it been attempted to illustrate a work of this
The plates and maps alone,
if printed separately, would make a book larger than Webster's

character so copiously and so artistically.

International Dictionary.

ing a

Special Discount to Those Wh
Subscribe Now

and our Little-at-a-Time Payment Pla

DODD, MEAD & CO

372 FIFTH AVENUE
NEW YORK

© 1903 SCIENTIFIC AMERICAN, INC.

SEND FOR SAMPLE PAGES—FREE

Showing type, methods of treatment of the subjects,
specimen plates ot maps, colored and plain illustra-
tions, names of contributors and information regard-

o

n

*9

15,000 Pages

100,000

&
COMPANY
New York
Please send,
without cost ll(:
me, the sample
pages of the

NEW INTERNATIONAL
ENCYCLOPEDIA

containing descriptions,
sample pages, colcred 1l-
tustrations and mars snd
information regarding dis-
count and little-payment plan
for SCIENTIFIC AMERICAN
readers.

Name....



68

Scientific

American

January 24, 1903.

Cornmeni, E. Thomas & Co. ...... .. 139,639
Flour. wheat, Bay State Milling Co. 39,640
Girape juice, unfermented, Battle K
Grape  Juice Co. BRI
Ice cream freczers, Dana & Co.......: 39,642, 39,643

Medicinal salts and tablets made ther of i an,
Medical Lake Salt Mfg o «Co. .......... 30607

Razors, W. J. Klauherg .................. 39,628
Remedy  in liquid  form for certain named

diseasges, J. . Bledsee................ 136,636
Ribbons, (. M. Offray e 39,650
Salt, IL G Baker ... 0o 39,641
Shoes, wisses’ and children’s leather, Dorothy

Dodd Shoe Co. ciiiiviiieniernrnenenes o 39, 6:32
Suspenders, Royal Suspender Co.ovvvinennnns (H»Jl

LABELS.

“La Domo,'" for cigars, M. H. Mayer's Sons 9,677

“Tampa Trade,”’ for cigus, Schmidt & Co... 9,678
PRINTS.
“Only FKirst Class Goods Make Trade Lively’

(for tea) (ireat Atlantic and Paclfic ’l‘eu

A printed copy of the speclfication and drawling
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number eof the patent desired and the date be
§lve‘?. Address Munn & Co., 361 Broadwdy, New

ork.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-

Strength Slmpllclty-Durablllty

STEAM
AUTOMOBILE

Reachless GGear. Platform Springs. Carry two to four
pussengers. 13 gallons Gasolene runs 1t 125 mijes, 35
gallons Water, 15 miles. Won the Blue Ribson 1n_New
York-Buffalo * Endurance” Run,190l. Made New York-
Boston "Rellnbillty & Run after a year’s work of 7,100
mues has Automobile Club of America’s Gold
a]ae evidence. Itisa machine that will be appre-

GASOLENE
AUTOMOBILE

Iight ‘fonneaw. 10 h. p. Upright Engine. Two Speeds

eaxi. Reverse. Runs 130 miies on one change. Weight
000 pounds. It is a seusible family csr—not a racer.
Budt Por comfort and safety ratber than speed
carry one, t wo or fuur persons. Ca r*mble o cfimbing the
steepest hill with full load. Touring work averazes 30
milesan hour. Considering the horse-power and equip-

ment this 18 the lowest priced machine on the market.

ltd 00! n, ially by the best jud, 1t
EoinE et oA, R0, g Lurtber Depticalars | B, iven satisfaction wherever tried.
NEW BOOKS, ETC. Write for Free Descriptive Mustrated Booklst.
Screw ProPELLER CoMPUTER. By George| posTER AUTOMOBILE MANUFACTURING CO. % % ROCHESTER. N. Y.
R. McDermott. Ithaca, N. Y.. Tay-

lor & Carpenter. Price $5.

From Messrs. Taylor & Carpenter, of Ithaca.
N. Y, we have received a most useful work
by George R. McBermott, Professor of Naval
Architecture at Cornell University, describing
his screw propeller computer. In addition to
the descriptive treatise on the computer,
Messrs. Taylor & (‘arpenter have sent us an
actual computer. The computer is composed
of one stationary and two movable disks,
carrying suitable scales, and constitutes an in-
strument designed for the purpose of furnish-
ing means whereby the dimensions and pro-
portions of screw propellers—diameter, pitch,
surface revolutions, slip and efficiency—can
be quickly and accurately determined for any
given case or set of conditions. 'Fhe formule
which form the basis of its design and con-
struction were deduced by the author from a
rigid analysis of the results furnished by ‘the
experiments of Mr. R. E. Froude for the
British Admiralty. The computer is substi-
tuted for the cumbersome and tedious methods
of application of Mr. Froude’s results. The use
of the computer will enable the designer to ar-
rive at a solution of propeller problems in a
small fraction of the time previously taken,
the results being practically identical with
those obtained with the use of Froude’s for-
mule.

GEOMETRICAL SOLUTION OF ALGEBRAICAL
PROBLEMS APPLIED TO ARITHMETIC.
By A. W. Fernando, Inventor of the
Sliding Decimal Scale. Part I. Co-
lombo. 1902. Pp. 23. 16mo.

THE MoberN CorporaTION. By Thomas
Conyngton. New York: The Ronald
Press. 1902. Pp. 88. Price 50 cents.

Coming as it does from a lawyer, this little
book deals with the corporation largely from
the legal standpoint. There is probably no
other book which presents so concisely the
elementary facts upon which corporate law
and procedure are based. The author has en-
deavored to present the objects, method, defects
and advantages of the corporate form tersely
and yet accurately.

THE PrAacTiCAL ENGINEER. Electrical
Pocket-Book and Diary 1903. Man-
chester, England: Technical Pub-
lishing Company, Limited. Pp. 339.

THE PrAcTIiCAL ENGINEER POCKET-BOOK,

1903. Manchester: Technical Pub-
lishing Company, Limited. 1903.
Pp. 568.

These two handbooks for engineers and elec-
tricians contain the usual information to be
found in pocket-books. Although the list of
engineering pocket-books 1is already large,
there is no doubt room for two more, particu-
larly for two which present their information
concisely and authoritatively.

ISOLIERMATERIALIEN UND WARME (KAL-
TE-) SCHUTZMASSEN. Von Eduard
Feltone. Leipzig, Vienna and Buda-
pest: A. Hartleben. 1902. Pp. 330.

ITeat insulation has developed to such an
extent In the past twenty-five years that the
industry of providing insulating materials has
grown to be of no little importance. For that
reason Mr. Feltone’s book should prove of ex-
ceptional value. The few data which are to
be found scattered in the literature of heat
have been collected by him, completed and ex-
panded. Many errors are -corrected. DBrief
descriptions of raw materials, such as asbes-
tos, rubber, gutta percha and the like. present
much information that is new. Not the least
instructive portlon of the book is the section
devoted to electrical insulators.

THE MoperN Woop FinNIsHER. By T.
Maire. Chicago: Press of the West-
ern Painter. 1901. 12mo. Pp. 176.
Price 50 cents.

While it is not claimed that the practical,
first-class wood finisher will receive much ad.
dition to his store of knowledge by reading this
volume, yet the great majority of painters and
contractors who have not made that branch
of the trade a speclalty, will welcome it and

‘ATWATER KENT MF6G. WORKS,

will find it of interest.

method of ) used in Ecuador, 8. A.

mmuhmtv. ]]urammy. Reliahiliy,

are the three cardinal virtues in m.otol constinction,
You wlill find them in their highest development andefficiencyn

TOURING CAR.

Built for practical. everv-day service, on all kinds of roads,
i all kinds of weather, the Rambler has proved its genune
merit under all conditions. 1ts many points of superiority are
stated 1n detail in our

COMPLETE ILLUSTRATED CATALOGUE
mailed free on reques..

Model E (like cut,) $750 00
THOS. B. JEFFERY & CO., Kenosha, Wis.

A BOON IN BRAKE BLOCKS.

The acknowledged ieader in its ilne is
Potter’s Spring Brake Block for efii-
ciency, durability, econ , strength and
ser vnceabillty [nuse bybwldersofthe high-

est graae carriagzes and wagons Mt?rgmu
Potter, Fishkili-on-Hudson, N. S. A.

ELECTRIC SEWING MACHINE MO-

tor.—The instructinns and numerous illustrations of de-
tails contained in this article will enable any mechanic
of average ability to bnild an efficient motor thar will
operate asewing macnine. The cost of materials for
this machine should not exceed five dolla s Sae S(‘IEN-
TIFIC AMERICAN SUPPLEMENT, No. 10. ce 10
cents by mall, from this office and from all uewsdealers.

ss.00verpar MONOPLEX TELEPHONE

$6.00 perpalr

Only two wires are needed between the
instruments. Perfect talking. Perfect
ringing. Perfect in every way. Abso-
ute]{tguam.nteed on distances up to

Our trafismitters are very clear
n tone and we use the best grade of
granular carbon. Full directions sent
with each instrument.

110 N. 6th S8t., Philadelphia, Pa.

SLELVE
Absolutely the BEST.
WHY?

They are ‘\lechanically Correct,

Accurately Ground, Lightest, Nearest Dust

and Water-Proof. ]\en(enl. in appearance,

and they: are used by the best Manufacturers

and ridden by the best Professionals and
Amateurs of America.

P-rl- Clty Ml‘g Co., Ine., Chicago,

“CUSHMAN”’

CHUCKS

All styles and siges.
Send for Catalogue.

THE CUS HMAN CHUCK CO.,
189 Allyn St., Hartford, Conn.

?owchreRope

“POWER™

ROPE.

MOST POWERFULL WIRE ROPE MADE
BRODERICK& BASCOM ROPE CO.

ST.LOUIS, MO.

[OYER AU =P

MNE I CLINTONST BROOKLYN NY

Howard Two and Four Cycle
MARINE

AND

AUTOMOBILE
MOTORS

Write for Cat.
Grant Ferrls Co.
Troy, N. Y.

' . . . wye
Quality-Simplicity-Practicability
These are the three important points studied in the
manufacture of the widely celebrated

CRESCENT SAFETY RAZOR

The quality is as-
sured from the fact
that the blnde 18
for he

t
finest. Engiin‘h Raz-
or Bteel, tempered
by an lrnprovad
process. sim-
Jpllc“.v is shmm In
Lhe ease with which
1he bladi

SAFETY Razop,

l_-lhill:mr;
ractabllity is that
pexm bla }éue mﬁe

g The
4 gt o
mall for sl

SOUTHINGTON CUTLERY CO.. Southington, Ct., U. S. A.

KLIP-KLI

The Pocket
Manicure ‘€
Trims,tiles, sluponnd
cleans, and keeps the
nails in perfect condi-
tion. A complete man-
jeure for man, woman
or child. Silver steel,
wlckel-plated. Bunl
post. p{d on receipt of

de\lerlmm’thzsc
KLIP-KLIP CO., 863 So. Clinton St.. Rochester, N. Y.

Make Sure....

'\

that the water you and your
| family drink {s perfectly pure.
| You can purify any water of ita
poisonous germs by using
THE BERKEFELD FILTER
whose system of cylinders holdsevery
particle of solid matter, passing the
water through perfectly pure. Easy to
clean. A gallon of pure water in four
minutes.

BERKEFELD FILTER CO., 4 Cedar St., New York

OFFMAN

MOTOR CAR $800-8930
Elnnl o any n 500 Automolile made. 7 h. p. Gasoline Englne,
the most easi] lled, and most reliable machine on
the lmrht. A cnmblnnlbon single seat or doubls mest, for two or
four pernona, Can be changed In 15 seconds, _Fills all nqummln.
ia thoroughly practical. Rales Agenta Wanted. nd for
Catalogue and Complete Details.
The HOFFMAN AUTOMOBILE & MF&. 00,
1504 Lake Bt., Cleveland, Ohio

COLD GALVANIZING

alr and sea water, Our Patent Process Is now in use all over the country.

Qo,, Herreshoff Boat Bullding Co., Townsend & Downey, Armour Packin
Gample and onstom work done at our factory, 108-110 W, 11th 8¢, Main Uffice, 348 Broadway. ¥.

Bave all the Bpelter consumed in galvanizing by the hot process
by uning our Patent Cold Galvanizing Process, an the amount of wpelter
Inet as droas in the hot process 1f used in our process will give sufficlent
protection to any kind of work to make it rest-proof even againat malt
Our jicenneen inclnde U, 8, Government, The Standard Oi1

Co. L .
B ELEOTHO-GALYANIZING 00.

© 1903 SCIENTIFIC AMERICAN, INC.

'\ and Ouerzes

HINTS TO CORRESPONDENTS.
Names and Address must accompany all letters or

no attention will be pald thereto. This is for
our information and not for publication.

Wil References to former articles or answers should give

date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
bis turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
alt;ldresses of houses manufacturing or carrying
id ElRY

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Soientific American Supplements referred to may be
had at the oiuce. Price 10 cents each.

Booh‘reterred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled

(8798) C. H. H. says: I wish to use
my gasoline car during cold weather. Kindly
tell me whether chloride of lime, added to
the water used to absorb heat from the cylin-
ders, will prevent the water from freezing
when the machine is not in use, and the water
is cold. What proportion of chloride of cal-
clum should I use? What weight per gallon
of water? A. Chloride of calclum (not chlor-
ide of llme) can be used to lower the freezing
point of water. All dissolved salts tend to
corrode metal more quickly than pure water,
hence care should be taken to clean up occa-
slonally so as to prevent corrosion.

(8799) W. H. A. asks: 1. Does the
process of steaming wood in any manner de-
stroy the life of wood, and are there any lim-
its to this destruction? A. The steaming of
wood for bending purposes seems to do no in-
jury, as the lasting quality of wood so treated
is very evident in our old ships and bent wood
in agricultural implements. 2. In small-boat
construction is there any special process for
steaming wood (pine or oak) ? A. The univer-
sal practice is simply a wooden steam box con-
nected to a closed kettle of water over a fire.
3. If there is a destruction of the vitality of
woods, would there be a way of lessening this
effect? A. Even the steam boxes in use for
many years retain vitality and strength in
the wood to a surprising extent. We know
of no needed improvement.

(8800) H. E. H. wishes the exact num-
ber of pounds (16 ounces) a cublc foot of
hydrogen gas wlll raise. A. One thousand cu-
blc feet of hydrogen welghs 75 pounds less
than 1,000 cubic feet of air at normal pres-
sure and at the freezing point of water. It is
customary tb allow 70 pounds as the lifting
power of 1,000 feet of hydrogen in a balloon,
the difference being to provide for some advan-
tage op the part of the hydrogen. It would
balance 75 pounds, but lift 70 pounds with
ease.

(8801) A. L. writes: In query 8701,

regarding the farmer plowing a field, you
state that the problem is not an arithmetical
problem, but requires a solution in algebra.
Please explain why it is not an arithmetical
problem, and why the following arithmetical
solution is not correct. In the problem there
are given two parts to find the whole, namely,
the dimension of one part and the ratio of the
other part to the whole. The ratio of the un-
plowed square to the flield Is given as 3 of
the fleld. The question to solve there is:
What is the ratio of the unplowed side to the
whole side? A ratio is simply a multiplier.
An arithmetical rule is: Multiplylng or di-
viding the side of a square, or the diameter of
a circle, multiplies or divides the area by the
square of. that multiplier or divisor. % In
the problem before us is a multiplier of an
area, viz., the &area of the field. By the
above rule 3 must equal the square of the
multiplier of the side. The square root of 3
is 0.866, which equals the ratlo of the un-
plowed side to the whole side. 0.866 + the
20-rod strip = the whole side. Therefore the
side being unit or 1, 1 — 0.866 = 0.134, or 20
rods. If 20 rods are 0.134 of the side, the side
will equal 20 rods =+ 0.134 = 149.2 rods, and
the unplowed side wlll be 0.866 times 149.2
= 129.2 rods. As 160 square rods make one
acre, by the simple process of multlplication
and division the number of acres can be readily
found. A. The solution given above is an in-
genlous arlthmetical solution for the problem
referred to, which did not occur to us when
we solved it. But we stlll submit that such
problems may be more easily and elegantly
solved by algebralc methods, and by such
methods are usually solved. The arithmetical
method is to work from the conditions of the
problem to determine the answer. JJhe alge-
bralc method is to assume a letter to repre-
sent the answer, and to work with the answer
thus assumed according to the data till an
expression is found for the answer in terms of
the numbers or letters given as data in the
problem. The two methods are thus seen to
be dlametrically the opposite of each other.
We think most mathematiclans more frequently
employ the algebraic method, though we are
sure that those who habitually use the arith-
metical method conslder it preferable to the
algebralc,
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