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POPFULAR MECHANICS ADVERTISING SECTION

1A

A Sensational New Business

That Can

Sweep You rto Riches

Almost Overnight

This is amoeng the firar public snnonacements of whar s sadovbredly the most smaring
money-making eppertiitny evit offered o the resders of this—or any other—magazine.
It telle how any ambitious, level-headed man can establish—proctically evermight—a re-
markahle new kind of business that cam pay a steady net cash profit of #4000 a day far
ome-man  ojeitatlon—a bisiness that offers onlimited sppartunih—a business that is
deatined o make many men independently weaithy,

ERE, bricfly, ace the “highspots”
af this 'rJ1ri|.|ing new  husiness
thar will create “formunes’™ far thoss

with the vision and foresight to ger in
on the ground Hoor now:

1 An utterly new prodoct with a
matiral, staple demand snd big

I'I'FIE I!lJIil!l-r yel ot that has all

al the agipeal of a fowveliy,

2 quuir-p fun hauwe-to-luse can-
l.'l.l.-'l:lu: or —”irl.g. Yo mimply

fnantfactice, Stores will sell your

entire ognipat.

Prodipcea S41.00 a day st
profit, selling your eotire out-
pat &t whalesale.

4 A protected prodiect and 3 pro-

tectad poocess, mly owr licen-
pees can make or sell. Thus wow
are protected against cutstheoar peice
competition.

5 Fays steadily; oo lean seasons.

.E Big peofits to be made I
smnallest town or largess oicy.

T Ahbanlutely no experience needed
to be swocessful.

B Ma expensive cquipment
meeded. Your whole inveirsane
will be less than your firse week's

petential fmcoeme.

This is truch; not fiction—~Fact; not
theory. To the best of cur kenowledge,
no orther business in Amenca ofers
ohetenth the opportunity far profi
ard independence,

Vision Turned to Reality

A few months age, this amazing
money-making product was  nothing
mare than a dream—the vision of frs
inventor, Me, B, H. MNewitr of
Chicago.

qu.n:.r, the HEWI'H—J'«"IEI:IEEL' process
is & reality with every derail perfected

—complete and rested plans or apera-
tion worked out—all necessary equip-

event ceady oo tuen over o those who
ars FEFE!'L'd 1] Iiﬂ'EID'F thu T ‘Igdd.

mine."”

No Selling—No Caivassing

D mar corduse thin oew F:udul.! wigh
anything wou have ever hoasd o before,
It 1= not 3 potaco chip, noo candy. neg a
checse chip, net 4 paste preparstion—but
a matgral produce thar comes feom che sy,
from the ﬁlﬁuﬂd. agd from the ade. Ip &
fat zke aspthing yon el saw or bheard
of, af dmaginrd. The mmple cruth abouat
1# wi stranger than your wildest dream.  HAnd
pou can be the first g0 supply this greac des
mand,

E100.00 a Week, Net, to Start

..d'..l.'-l:ﬂrlhllg La adsiieela 'rlu,l.l.lll. tha yery
menenum ol ghe Rz ap=ration should p-
dutr & net cash proSt of ac least 100000
a week, Hince orois possble o make $41.00
a day, vou can ses tar it would take ooly
e aitd 3 Ball dava af fall np=raiion oo
inake a profic of JN00.00. This, we fgure
to be a mimieum. We wouald net be ke
=red im tll.'l'll.'hlll: = whe toald oot makes
at least ehae much sverry week, Then, az
emand ineresses, other men can be par o
wark: for you and you can docble. weple,
or quadnaple vour weekly profie o steady
repeat busdness develapa.

No Expeusive Eguipment

Crdinarily a propositon as Big as tha
would wequire the prchase al mEparmive
el Pt with which to manufacture chis
remarkable new prodoce. Bor in this case
our manufacturing process s been 8o sten-
]ﬂiﬁ:‘d that we cin fussish vonl wath swerpe-
thing vou nerd. start of making a paofic
the very Ang day—all for an invesmmept
of less fhan F150.00,

No Experience Needed

Abeolotely sio expertenie 43 megqubred ta
|'.'|u||i|||' becoma swedradul in dhis Ehirelling
and fascinating new bustness, We rell vouw
barwr to smart—how o establish youwrssl§
quickly—how to operate the butimess the
viry dav vou ke prady fo E=. e Turnish
all nidisary ]:|:|r|.|.. pynberen and sipeipenmi,

Ay man with ordinery dinelligence and &
real desire o osucceed @5 bound o Easle

ey .

Small Town or Big City

Aynocher fearure that makes this busimess
unlike any other is thar it can be operaied
anpwhere. Mo matter whese pagi Nive—in
ths amallast town ar ghe largest <Ety—you
can satablish youmslf practically over moght
and start enjoving an iedependent mooese
ar wnce. From the foregaing facts, you
cay readily see thae thiz is ret & Busbhiee
for the tHmid opwrator who @3 satisfied to
make & bare liwing, bur for the wide
awake, bgigressive googerter whe wint fo
wew ludd enrtgy and estbiuscaam prociuce ghe
greatess possible messdis @ the  shoroest
poastbhle g2me,

Facts Sent Free

Ta all such men, we repuest permuissian
o mail s anususl and mﬁpltu predenin-
tiot.  Afrer o lave e the asaring
lacts amf HFII tn thas prwsrmbagian, then
voo can decide whether or nor an imdcial
imvesoment of less than F130000 i3 gee mwdh
ta ask lor & iur:-,.ﬂll.-: busenes that can pay
back that dnvestraerd in the Grag Four days
of operation, and then continue to pay as
misch &5 F2%2.00 & wesh ner peofir for
sisgle wqizipreit operateon, and up fo oAl
]ll..ﬁl"l an 2 Elhemieand 3 week Dot Frrlﬁ.t o
those men wha have the abilidy to organize
and direst other men.,

Aet Quickly

There iz ma mime to lse,  Today chis
propodivion i new. L omonmow i will ba
a lirtle clder—pext werk a leele oldec seill.
Lo ger the facte withous a2 cvament™s delay.
I the newcomrsrr i anp enderprise of
thds sort—the ““ground foor operatoon’"-—
whn :||wr|l:. Teap the dlchest rewasds.

There i= pa eoupan oo thin ad. We da
not want to hear from coupon clippers. I
yius oot ageee that thiz iz worth a [eeter
—at a talegram—yvou are not the man for
the businesi,

Sa write ar wire  paday—withaut  the
dlighnest cost or obligation-—=amd pget the
infeermarion that can maks you iodependent
e Lile.

KING K. CO. Dept. K-59
54 West INlinois St.
CHICAGO ILLIMNOIS

Whett writing te adverlisers please wiention Populer Mockanios
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L 7/;563 @&? / lome_ Y
THAT SAVES YOU Cp&zf

__.--""f

- » what's more, these new Champion

Extra Runge Epnrk P]ugﬁ are :]upl:.nl.l-

able and get extra power, speed and

aceeleration out of any {‘ttginr_ﬁ * &k %
You’ll also find them the most eco-
nomical item on your bill because
they’ll pay their way several times

over in the next 10.000 miles'

CHAMPION

EXTRA-~RANGE

SPARK PLUGS
CHAMPIOM SPARK PLUG COMPANY - TOLEDD, 6 - WIKBSOR, DNT.

Whett writdng to edverfisers please mention Populor Mochanics

Tl pilisled abore me=me
Champlon EXTAA AANGCE
parjormanak, Lash Pex L
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Special Features

Avalanches Made to Order! ... 338
The Latest in Weather F{:racastmg e 346
The Gold Seekers of 33 . 370
The Volcano is “Taken for a Ride” _ 377
Those Snake Stories! .. e 382
MagmlansﬂftheLahﬂratury ... 286
Can You Believe Your Eyes? . 3.
At Home in the Air e R 11
Why We Use Dollars. ...

3a
Awrial Car—with propeller rides overhead rail 420 Mtru%a 8 are nalled po stee - &5

Agricultural Implements=—hay dehpdrator on car Gerves “Catch Basin—chain run by ghater keeps, clean S
wide area . u_ﬂhun:h_mn.d:_nj_'ﬂn:_:uh_mp.dm_mﬂﬂla EL
A n:ultun—hfgq amn-um of liquid fuel uu:d. L lkage. . 302
Airplanes o Coaling Syatam N
gpas tamks made crash-preaf with rubberliee lining. 1396 cooler attached to ceiling .. .. .. . . . 11|
pilot’s stakdllsy mast wizal o success L 3 I 30T
wings oo crankshaft rotate tu- lift craft 408 entisiry=—meoath light is free from shadows
with semicircular wing can't tailspin .. ... 417 Eeleciricity—valt tester withowt lamps protects I:-‘mr u-l-ll' k)
Army, Britlsh—latest aiccraft ... ... .. ... ...... 350  Foei—¢lecorical frecks show Telecte ol LI
Automaoblies }Jmn_hmm:mr_u LIt L i)
armored car “traps™ bullets . Lo 41l 'Crﬂr'neﬁ—hl:ﬂ:!p ball tests skill amd builds heslth | L BT
comforts of home tn latest motar caravan d hilEide homes 3T
powershelt pulley on, drives many machines . 4 I X ol ks 7
swivel hub and brake disks increase salety E i -miti, controls the onruly 1
Asitomobhiles, Accessories Heatlnp; arl.d. vzn 1a11nm—5ﬁ for air register utup-u
automatic dimmer may solve problemss 407 fiermace Ause kE-11]
piatan, insalErherThr, saves il 41% Highway—road in Sowth America links thres nations. 385
Antamobiles, Design=—=three-wheeled classed as bicycles 401 H cose—cott ot _w el LTS
Automobiles, Driving—epesd only an illuslon at inter- ouse—cul in [all o make room Jor highwa (I
soctiong 410 EEEEEEE]E Dievices [FE]
Aniarnobiles, Lubrication—atone flter for matar ail 407 uericanes—lorce laund (oo gFraat bo halﬂill ET A
Automobiles, Repairing—skirts for ald feaders glve Lawn=—sprinkled in squoares instead of circles l!g
anliers A u:a.rnm:t e . S05 Lle-Baving—auit for walking on water aigs 1o T
Antamohiles, L.Lg'!‘muE—wdl.um -vapor eleciiic JAmp &s skceet [ehe . d64
cumbm:d -ul.\-lr and cagp kf ] hining Rod uard trees and Beldings nea Oy [}
resiatant to blow-outs *—Lﬁﬁm—fﬁﬁﬁﬁmﬁ—u—“ i
Banks and Banhu—'h-UT:Lnr-pmuf I:ll'liru l.:ip:f pira- ap==n! world on by concrete glohe [

H_L'—I_E_F_ [F
wecta fands 342 aterial—Eabric on cellophane sheet Ras man ThoaEs, 39

ik
Birde—cage with clock in bottom encourages songsiers JOW T ELEOTIIE—SEaTe oT BURE, which shooll ear [
Boats and Boating . L trﬂnﬂ.ﬁ.ﬂs:ll.ﬂnm ]
balance keeps model sailbost from Hating 425 Bl ler oo pe—mallest thin awing Ik

boat bidlt an tap ol garage L. 379 [ines_and Mining—mnothing falls to plt habiom 350
[Continued o Page 4]
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odel—=cale model of old mlsslon aids
awvinEg Pletursi—gobot stunt man <aua
radio e R L]

Musical Instrumests
pure-toned electrie violin has no sounding besrd | 374

violins are played by lighta of different colors .
Dicean=—Pacific, dr.-Ep-uL spot seven miles down . &532
Faint—rubber qued. in making . R E
Pleture—tiny pieces of marble In human “portrait’ 323

401
-!.ﬂ.

R:dm, Anparasus—uanit aperates a.c, midget set in ﬂr l{l
FEadla App n.:n.m:m—m:mumu.e SEOSILIVE Telay 1a0 @
iric_eye 458

Radio Fec ECEivers

MANY SIEOS . -Hﬂ

P Drwtr—hnnd-u-pﬂamd replaces sledge .
Radic—=practical radio supgestions
i Radio, Avriale—cage anenna with transposed lead-in.
'un

FL="aWE COWEL anTETng

]h.d Tchs—uu:put tube used as ph_-'.lln—mﬂ IEE
Failroads

fasr car meets challenge of auto bus . ... .. . 337
Band car track oiler specds ap wark 1)
stee i SCGE ape P EFALAS CALFENRT In .
Refriahintnie—rITE Siand mounted on Hike s
Foosevelt, Frlrl.'h'lm D.—'-l-'ll-l.‘-ll the pressdent takes the
helm of yache 352
BErvice Siatlon u%s SEick used in kL]

i hten :qlrl:lu'u :.'-ul_'.-
LI'tE wisihle Eor tem mmuibes .

CH1LE
:EEE#!-WE]H. I1.II!I1]EL1F.|1 Ellllt BAVES [UE

hand-operated tube cutter replaces 'I'I-lﬂltln-l'-'l' 4040
GEkie ai tool E:JE RAVE rre_'Elr Time - 303

iy 1] s e [T caps jor paste .. ... g g
“Woosd—veneer, do EE ITIIEH o8 2ih
T !n.'u [FTeTv) ;||.1:.|:|:|:|i.-|:||: - |-

uge lon's B WACNS QIFTTNEN .. . . . JHS

o8
g AMATEUR MECHANICS
‘-Hb Aummnl,ﬂtﬂ—mnu tuhes keep luggape mope tiphkt F
Auvtomabiles, Accessories
baby bassinet for coupe
ter fan cools interior of car
Auntomohiles, Lubricatbon=improving, of model-A Ford
steering gear .. .. .
Beds—springs, njuﬂmltmi illt l::|-'|5'¢
Baoats and BU"IﬂE.
adjustable balance for model sailboats
model bost rigng on Bause-hphting circult
puthoard mator drives two cances
portaging with a canoe |
quick relisd Fape hitch
atern light m:ie rom fruit jar
Camera
clip lkolds cable releases on . .
pinhole, taking unusual photcs with
Camping
'hq:]ujl:ng: stored on foor of car
carton increases efficiency of ice bax on car

methods of packing and carrying
| Candls Holder—. Earn-r at uniferm height .
Cards, Playin aliber keeps neatly displayed
Caster-W hisl ups—~valve grips irom

Chlmney=—concrete, stovepipe used as farm in bull-dmg:

Clamp—emergency, from pale of pliers
lathesline=—a10 "inside standard |
lathlng=—removing grease spote Fram

n:mngr—mlﬂ, raller alds in remaving contents
pru—p plishing tarnished
—drawers, hot parafin prevents u:iculn:

lin holds hinged end of hasp against
e Toastere Or =Aves current om
Efphing==]etters and designa in glass . .
larm—ans barglas alarm i fnnlpm-:d'
Fish and Fishing

fiah hait kept alive imcoel box .. ........

garfish, two methods of catching

releaging lnlgg;:d fshing tackle

stomach operation on, detérmines proper baik. .
Flashlight—lems makes powerful magm.g;lng flass
Fruit Julcer—table forks used as
Games—camel derby intereats !HIHHE ﬁnll DJIEI
Gas—copsumption, reducing . ,
Incense—burmed in electeic heater

EEEEEEEEE EEEEEEEEEEEEEE'-E sk begibe EE EE 2

sECkE
Euuuhn:ld: IM;E: pmrd:‘rlﬂ
UEpINE Erassinpperd aug !.fﬂlﬂ e LaLELs RE e
Ladder—swindlass 1rn]rrwu E e
Lamps
attractive bases turned on latho
bridge, eepairing slipping
r-'hfut'_'.r—Cautlllau type far garden |
Lighe Signals—improvised from large thn cans
Linaoleums—polish increases Lfe of
Locomotives—madel, spring driven of wood and tin. ..
Migrephone—can increases efficiency of
Mousetrap—simple setup ourwits mice
Outhoned Motors—water pump, viszal means of check-
ing an
Clven—attachment mowves contents Ferward a8 door
OpEns |
Pads—table, jigsawed of wood are fexible
Painis and Fa mting—paint kinks for model makers,
Photography—density 1n negatives reduced with al.rl:uhu'l
|i-||-ﬁ.r'i.ll'lﬂ—ﬂltﬂtd to cut grooves and rabbets
Polishing—aluminum polish and cleaner
Pumps—antisplash draim trough for

Hazor Blades—aharponing

Back—knotless tie fram rubber hand

Screen Dhsor—atee] ton plate keeps spring from mas-
ring .

Sl
child's. rubbss protects, when pushing coaster

WAEDT . . .

tennis, ﬂll 4 hold together . .

Smoki Stands==in Colonial design

Epark Plugs—tester for, improvised from Burned-sut

use |,
Suﬂt-lcln—cllmmulng l:urulng- 3_1; '|'|||1EE|:| md i
Tent—raised single-handed . |

Tools—plier handies insulated with phonograph ne.:q.rd
Transferring—news ApEr ;'urln'r and drawings .. ..

Sepre B L EEEEEEEEE E BRESEEEE BB

Wall Pluﬁlr—mdn:u inds in paositdon A T
Weather VWane—gelluleid animal az ornamest on Ty
Wacd Turnmings—made withowoe a latke . .. . ... . 443
Wordworking—cutting small wood Attings .. FETY

SHOP HNOTESR

Automoblles—governer for auto engine from generates . 480
Automobiles, Accessorles—dosible funnel for Alling

cramlkcase ARG
Baseboards—comblnation butt and miter joine for 4Eg
Boats and Boating—fire prﬂ'mmn en msotorboats . |, 464
Bottles—saealing stoppers in ... o T.1A
Chisgls—extension E for 450
nrl'mlii!—rmn assures oniform ¢rauhu:h et on .. . 483
Drilling=—pencil serves as chuck for pin drill 406
Dielllprese—used as filing machineg | T
FHEWI}*—iuard prevents I:D]lldl.ﬂf At I:ull-ud :m-_nﬂ- . ﬁ
Flashlight—cxira lampa stared in case . 417
Flogré—oement. rubber hose in place of conduoit. . 47
Football—gell tees aid in explaining ph:ﬂ. to bR . E%
Gauge—depth, for countersink toal | A ¥l
Glus—mixer, homemade . T3
Et&g:n: Trimmer—electric, uses vacoum cleanes moter.  ARL
athe
Gemtarin Féﬂ'l-l:'! for work on faceplate | . 11
countershalt on lathe head reduces noise 471
Phetography
darkroom timer flh'fﬂn:hru-mtl: films i
snapshot enlarger fitted wlth Aaahlight §53
Planing=—dewice halds thin stock for . L]
Poultry—<chicken catcher made [fosm iron rod 470
Heading Glass—improving 475
Raul’—th-lrt determines number of uhlnn’]u uquurnl. T
Rope—wire, how to lubricate 473
Sanding Flane—homemade _ . 470
Zaws and Sawing—Ilevel on saw “aids in :ul:url.g; . Ty
Serews—tricks of driving 465
Service Station—pumps protected ngaimet 'h-urgl.].ry AT
Slate—repairing slate and markle panels .
Eoldering—two loinks that aid in | (464
Starmps, Steel—renewing broken 180
51.:-|1.:|m:h1¢r—mnla kept in drawer on R i
rotecting. l|:||:l instrumsents from rost L Iﬁ
pnrrttrr—]mht signal u:-rd instead of bell . . . _ 383
alves—aemi-metallic packing for . . s 478
isg==gmall jig holds irregular E'.Ih:lrb!:‘wj . i
Lﬂm—dﬂ.ﬂo—%ﬁ!ﬂ or the gmall sh
Weench=—T-wrench ovieed  from  two nr]l::h:t i

wrenches




POPULAR MECHANICS ADVERTISING SECTION BA

Y looked it CLll Jlirec

—WITH AN X-RAY EYE"

VEARLWE SEAT

70 HORSEPOWER EHGINE
INEERTE

FLOATIMG FOWER
EMCIME MOUNTINGS

SHOCHLESS EALY SHIFT
CANSS STEFRING
HYDRAULIC
BAAHLS

COMETANT FMEEH
TRAMEMISSION

SAFETY
STEEL BODIES

RIGIE=-%
DOUBLL DROP
F MR- E

IHDEFENDENT
HAND RRAKE
OH DRIVE SHAFT

“T went pver every inch of Plymouth before I bought it. 1 found plenty 1o please me—=things I
could get in no other car. These nre just a few of the “high-spots” in Plymouwth,*

"These Features show how Plymouth gives More for the Money!”

"I‘H an engineer in a watch factory where
we are used to looking at machinery
through magnifying glasses.”

And that’s how Mr. Stevens went looking
fﬂ"[' d Mew CHC. w}lﬂ'ﬂ ]'.I.I: El]ﬂlpﬂ.l"&-‘d “a”. llll:'lE.'E"
he took off hoodz and looked under floor-
boards. Nothing escaped his " X-ray eye.”

He says: “I picked Plym-
outh because il’s a piece of
true precision engineering...
not just‘parts’ put together.”

More for your money.
That’s why Plymouth sales
have doubled in 12 months.
More comfort features like

AND UF FOB, FACTORY, DETROIT

Floating Power engine mountings. Greater
safety with Safety-Steel Bodies and Hy-
draulie Brakes. Easier driving with Constant
Mesh Transmission and shockless eross-
steering, And...you can ask any Plymouth
owner ... greater pride of ownership.

SEE PLYMOUTH AT CHRYSLER MOTORS BUILDING, CRICAGA
CENTURY OF PROGRESS

Standard: 2-door sedam $465; 4-
door eedan $310; rumble coupe
2485 business nquhEE-‘l-ﬁ.nnLum::
2-door sedan 525 4-door sedan
£375; conv. coupe $393; rombla
coups §343; business coupe §195.
All pricea F. 0. B., subject to
change without notice.

WITH PATENTED

NEW PLYMOUTH SIX FLOATING POWER

Whett wrility to adeertisers please meition Popular Aechanécs
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“I Saved Six
Orders And Made

Weeks Pay
in One Day’

bt L]
Q = Thanks To This
\ Pocket Volume!

1&'-- :-- M my first five years
e as a salesman, I
never made more

than $45 a week. I knew
I ought to make more.
But I was ignorant—un-
trained—didn't really
know how to sell. I was
commencing to despair
af ever learning by ex-
perience. It wasn't until
one day, when I was
reading a certain magazine, that I ever
knew thers was any other way to learn.

What I read gripped my imagination. I wrote to

find out more about the sensational training men-

tioned, and the amazing new Free book, “The Key
to Maater Balesmanship," which was promised.

When the book arrived, however, it had a com-

panion—a tiny pocket volume called *Mistakes

Commonly Made in Selling.”

Do yo kenoar, that lttle ook was alive sath ideas

for mel  Just nnt page tipped me T o i Bad mistake T W

making. Moreover, it showed me how to sove ot lesat six

recent prospecta—turn Uhem soto sabes, although [ thought
my ¢hinces wrnr m-l:rne In one day, just calling on those alx
nﬁ supposedly hope Tréamrreﬂ;. I gat ":'r'.‘-'f'_'l" one of them

—lm-d mode Foi—two inary weeks' payl

You et T encalled for the full course of tralning after thatl

Today I am making $4200 4 year more than T did then.

I've loat my envy of the “born'™ man: this training

ruade a succesafol salesman out of me, a8 it can out of any-

gne with erdinory braios and education.

Two Books FREE!

pl Thee A1 da

. MAKTER
#I.'-I.""‘ﬂ'.'l."'\-.‘\-llrl'

Whiethsr yoal nre |11|.|;.5| unsareEaiuly
& o RElEMEAL, OF GF W hl Chd Fisl in @ Foil- | e
tini ok, srmil in 5o codpon Lday for your Freo F'

poples of these two wonderful bonks.  Fee why
&0 ERLY M0, Who Fead thﬁeluulh:-l Bl sinen |
e b 1||1.|-. the blg-pey fanks al e iyl B ==
salmsmen, through ths sy form of fraining.
No post; no ohligstion. Act noow|

MNATIONAL SALESMEN"S TRAINING
ARSOCTATION

Dhepr. M-186, 21 W, Elm 5e,, CHICAGO, TLL,

Mutbonal S-llnmrl 5 Tralnimg Assoclanion
I Ikepr. M-106:; 31 W. Elim St., Chlcabo, 10 I

Withoie u-'l:llll.l:-nl:lun Eo me, p1uf|: :u:nl:l me = Mistakes Commonly I
Miade in Belling,'" an well 25 l'ir to Bl nscer Balmmanshin,

and full decalls of youar '-:.rlm.ul .mH.- oo Pvtunes, Lnolisding yeur |
FREE Employmsant Servica,

e |

|
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POPULAR MECHANICS ADVERTISING SECTION

How Can I-a Business Man-
Really Learn Law at Home?

U are not alone in asking that.

Practieally every man has seen
where knowing law would have
helped his suceesa. The structure of
business 15 held together by legal
i‘:tntﬂs—nar_ld the mﬁn who knu:l;'m
aw a distinct advantape—ifor
himself and his firm.

Apain, eountless oceasins arise
outside of the office—leases, insurs
ance, inheritance questions, domes-
tic affairs, taxes and trust agree-
ments are but a few—on coch of
which you ma.ir lose unless you know
gomething of law.

Again, legal training gves you
what the business world prizes highly
and rewards liberally—a been, ana-
Iytical mind, the ability to judge
shrewdly and to act with surery.

But whether you want law for per-
sonal and business values, or intend
to prepare for a bar examination,
the same problem confronts you.
Howcanyouacquirethatknowledge?

You can't go back to school or
spend years in a law office. But
there t5 one road open to vou—
hame 5t a road that some of the
greatest leaders have traveled—
men like Lincoln, Grane, Disraeli,
John Marshall, Coolidge—who
mastered this important subject in
howes that otherwise would have
been wasted.

It can be done, ot course—thou-
sands have done it—yet what you
want to know is—can you reason-
ably hope to doicf Will ic hold your
interest, or will vou find it drudgery?
And=—moat important of all—will
you really benefic by it?

You are quite wise in asking these
questions—in holding your decision
until they are answered.

And these paragraphs are written
to help answer your questions so far
as LaSalle law training is concerned.
Let's get right down to facts,

80.000 Others

Have Proved It for You

First: LaSalle has been successfully
training men and women in law for
twenty-five years — more than
B0,000 individuals. Some of thess
are now successtul lawyers and
judges—others are owners of busi-
ness, presidents and general man-
agers, department mMAnagers, etc.
Their names and addresses are
readily available for vour direct in-
vestigation.

Second: Chit of this experience in
training $o many, LaSalle naturally
has perfected the material and
methods of teaching law by home
study. Mo matter what your situ-
ation, your handicap, your educa-
tion, vour necds and desires, ete.—
we have already trained some man
in similar circumstances.

A Meost Remarkable
Law Library
Third: Simor text books are of such im-
redmee in any study of law, the LaSalle
aw Library was prepared by meose than
twenty baw professops=leading Leachers
Im our greabest resident lnw schools—and
Lhree lawyers. Five ol thess prolessorg=—
Including v editor-inschief—have
deans of iheir schools Cie ol the edi-
Logs ig mow l[lrl:b'-d-'l‘ﬂr- o o great spate
university. Also, among: the wrikers of
thie special leciupes ane basd L, 5. Senniars,
a former U. 5 attorney-general. and a
Bapreme Court Justics -:-? the Sate of
Mew York,

More, thess men—in preparing this
Litsary—kepl In mwind alwaya that it
wits to be used for home study. They
kmw it was [or maen Like yol=lqgey men
whin would stady it ot night, on trains,
in spare momests in ofbces: of #Aores—
i whie muest g de elear and engaging,
yet complete and reliable. So Gy wrote
directly, elmply, Interestingly.

Problem Method Interesting
and Practical

Fourik: This training is perrogally ap=
plied 1o you umler wyer-lnstructors,
members of the bar who give fail lime,

i

Name...

Precent Porete

Addrers

LaSalle Extension Universily
1908-1833—A Quarter Century of Service to Over 800.000 Members

TA

These men check your work, guide L
and instruct you o every slep & Inix
by wrapp |1|di_1.'i|I|.r.al needs, You study
wnder a definite, clear-cut plan involvin

continual use of the Problem Aethod.
Thus you learn by actaally bandlisg
legal problems, analyzing cases, and mak-
ing legal decisions — not by merely
]MFHEH?HI“E rulea, el i

= Inceriain mik states, ea

year, I..-B_S:IJIthl.r.J:i:nde men pass the Lar
examination wich henor. And i you are
interested in Law for your business suc-
cess—as mosl of Gikf members are—uwe
widld like you 1o read 8 booklet called
“Evidemee.” In it hundreds of business
men and lawyers tell yoo cxactly what
Lhiz tsainimg has meant to them in more
monzy and advamcement. There i no

charge [or Lhis Dook, 1L is yours simply
for the msking. Just fill out eod mall e
colpan below,
We Have Answered Your
Questions—
Now Answer Ours

You have our answers Lo yaur questions.
Mow, kel us ask ¥0u1 & queation—:the real
fuestion—about size of your nms
bitlon, and the qualliy of your deter-
mination.

Faor begall trainiog, with afl its fascina-
tion and valwes, 8 o meagle wand for the”
lagy or the fearful of Lhe guitfer—it
ndfere miceees only to the alert adult wha
hizs the courage ta face the facts and the
will Lo earvy on, Mo other ahoidld oon-
gider law tralning—or even wrike us for
Turther information.

Bt if you ARE that man, let usassure
yau thot whateser your circomatances,
yoirr handicipd — we will soccessfully
teach you Law at home, and ]Il!‘ll'.'l. in

eyery possible way, to turn your study

fate igher pay and advansement.

This may be ihe rtuniky you have
BLeen waiting fer, Fill owt and mail the
COLpn y—for the information that
CAIN opEn U Lo youl the suocess of which
W.‘f_. ]l:t'.-':‘d.'rzant':.ﬁd- i

Mo copt o abligation r reqisest,
S0 why mobf—NOW, o

LaSarie Exvewsron Usiverstry
Depe. giy-LER, Chicago

EKindly send me free copies of vour two booklets;
"Law Traiming for T sadearchin®™ and ¥Firideanaa't tio-

This One

~ LAAREOC

EPBZ-TN3-17AR

ing
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LEARN
AVIATION

WORLD'S LARGEST
COMMERCIAL AIR COLLEGE
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with Jesdling transport siod mamifactusing eom ",
tha poupnn oF WEitE At omee for free dil-pogs Og. u.nd 173
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POPULAR MECHANICS ADVERTISING SECTION A

We're talking to parents, espe-
cially these acka, regardiess of
present nr.rum:mmu fad made
mo serions plans fnr their soms
going to college after kigh school
graduation. What we have o
say awill also interest parents avho
meade plang but have seew them
shattered by uanforeseen forces.

There was a time when a boy
could step from high school
graduation into a job. The boy
who dees it today is fortunate
indeed. The inability to do it is
not always a reflection on his
ambition or his ability. In many
cases the job is not there,

The economic horizon is brighe-
ening—ihere's no doubt abowt
that—but there are millions of
trained men, with families de-

endent upon them, waiting to
EII johs as they materialize. All
the organized forces of society

WHAT WILL YOUR SON DO NOW?

and government are working to
solve the unemployment problem.,

At the moment i's a serious
outlask—and a sad one for the
bov, He iz willing to work but
cannet find work to do. He is
at the peak of his energy and his
enthusiasm. Shall he begin life
in bitterness, ar in broading over
hiz fate, or make associates and
acquire habits that would have
never tempted him in normal
times ?

Your greatest responsibility to
that boy is Topay ! He needs your
advice and vour guidance more
than he ever needed it before.

Why not, then, encourage him
to devote a systematic portion of
his spare time to the study of
something which will engage his
thoughts and=—more importantc
—give him training which will
be of inestimable benefit to him
in the vears ahead? “This study
can fg';l'vl'.' him a new vision
of life, inspire him to greater
achievements, Apprenticeship is

INTERNATIONAL CORRESPONDENCE SCHOOLS

still necessary, but emplovers
prefer young men whose attitude
and preliminary training qualify
themn to adapt themselves readily
to the emplover's needs.

The International Correspon-
dence Schools, the largest and
oldest institution of its kind in
the world, have been providing
ambitious men with the training
they needed for over forty vears.
The boy just out of high school
is ideally prepared for study of
any of our 300 courses. If you'd
like, one of our vocational coun-
sellors will discuss—personally—
vour boy's problem with vou and
him. This coupon, marked and
mailed, will bring complete infor-
mation—absolutely freel Swudy
the coupon—it may be the be-
ginning of & wseful career for
your som,

A & S

President

“The Universal University™ BOX 5668-G, SCRANTON, PENNA.
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Yoo mrs preese
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LACO OIL BURNER CO.

19 Uwon Sireet, Griswold, la., U.

.||_n.|nn; :|.-||:|:nn:|l:b FoR 1|.P.A1 I.rrﬁ
HIOYVE, lLaw a8
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PRATT INSTITUTE

BEROOKLYH, M. 7.
School of Science and Technology

ENGINEERING
Mechanical—Electrical—Chemical
INTEMSIVE THREE-YEAR COURSES

Apply new for mew year beginning September 13th
SEMD FOR CIRCULAR

MEN
MEEDED
Te Operate

DIESEL—
Trucks
Busses

Power Planks
Maring
Engines
Lecamaotives
Alrplanes
; Fowar
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Learn

ELECTRICITY

Pay FnrYnur

11A

Yea plirl I mean Just what I gay. There ate na l.l'r|:|

b0 alvis offer. Il train wom in 9 days, rfight hers

the Greaid Coyne Shope—MOT BV CORRESPOMND-

ENCE —but by r-e-l:l electeical work &n real elecisi-

Gl mrachimery. fAnd yo | T

Eumition antil twe meonibhs Iillfj‘dlﬂl_lflﬂ'lﬂ'llq and
to complula

ETUDENTS BUSY AT WORK IN GREAT COYNE sHl::-p-.s e S L M. S M

Tlus Is the Greatest Offer
Ever Made by Any School

TIII.RE-m:hnIuHI:r 1T :Imdlr]mu attached to this offcr. T MEAN EXACTLY WHAT I SAY.

You get the full

ool the world®s oldest and [irgest Practical Electrical Schools == AN ¥ U DON'T
E-TART F.ﬂ. N'G YﬂUR 'l |TIIIIH UNTIL 2 MONTHS AFTER TL'I'LI GRADUATE! How can [ do ie? Becnuse I really
Flan v irled it out before and never lost a cent. of fellow whoe la ambiclous emow h it raaka

I. llrl:[-B afl‘c-rt r Hhﬂd is homest, IF YOU ARE AII'IBITIIDI.IS E.HBtl'."EH T SEND IN THE COUPON TO THIS
and then ND JUST THREE MONTHS in LEARNING ELEGTRICITY, I'LL TRUST YOU for the TUITION.,

Learn By Doing In 90 Days

- towea, apirating real mofors, dynas
A aay ot s s wrncre: e o, GET THE FACTS
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COYN

l:.-ld-:irm

Rowsssnmsag

Whet writing to advertizers piease wmention Popilor -‘Hm:'humr.'l



124 POPULAR MECHANICS ADVERTISING SECTION

High School
Course in
Two Years!
You Want to Earn Big Money!

And you will not be satisfied unless Yyou earn sread
motken, Bulare you prepared foe e job abead of yon
yall meagure up to the standard that insures success?
For a mare respansEble pogition a fairly good educatbon b
necesaary. Lo write a sensible business leiter, to prepare
pstimates, to fgore cost and to compute intecest. woa
must hawe & certain amount of preparation.  All this you
must b= nhle to do befare you will earn promotion.
Many bupinesa houses hire oo men whoss geneml Enowl-
l.'l_'|:-.' is mot equal to & high schood colrse, Why? Becaasr
big business refuses o burden itscll with men whe are
barred from promeedion by the lack of elementary education.

Can You Qualify for a Better Position ?

We have a plan whereby vou can. We can gve yoia a ¢osm-
mote pnd dmplificd kigh scheol courss in Cwo yoors, gEving
vou al] the essentials that form the foundation of practicsl
haeieesg, L will prepare yor o beld your own whers
competition is keen amd exacting. Do pot daoubl your ability.
ot make up your mind to it aed yvon will soon have the

girements thal will lrin o success and big money,
WO Cabkl D IT, T . c

Let Us Send You These Booklets

List of Locol Studenis and Graduates whom E'au San
call upen er phone.  Learn how they l@se prafited by
investing spare tme in money- :'n.'ll-.l:ng hame inuining.
"Relective Employmient Service.”” describing how we
have helped hundreds of advanced students and graduatea
cash in om Lheir Lraining by securing good fobsa

Lot ua show f&“ how to get on the road Do success.
Write today Informaition. i cosis you Goly &
SLAT g,

=111 i 1 L k
The Upirsereily of iBs Hame
Dept, Hods, Dreael Ave. ot Bich 5t.,. Chlcago

Setd me, wilthout obllgation. (el Information on the sobject
checked and how vou will help me wii dsoss.

0 Archiepct 0 Electrical Epginesr
0 :I.I-ulldlnghi'_"nn:mn-:lr Electric Light f& Fower
0 Auitedniabile Eoglneer Creneral Edacation
Suiteaishile Repalrisen Buslness Low
Civil Engineer s -
Structurnl Engineer BMachine Shap Praction
Mechanicnl Englinesr
Shop Superinteselent
Steam Enginerr
High School Graduate
Rodio & Tekevisiai

Business Manager

Cort. Puldic Accounibast
Acrountant & Auilitor
Boo ke per
DivaMuiniain & Designer

ooooanoabo

AT, ssssaa s vessssa bl bR s N RS A R R AT,

: |
TP e doriting plogse sotilion Popilar AMeshanics

HOME-STUDY

BUSINESS TRAINING

Your opportunity can never be bigeer than wouwr
I:rl'r Faliom, Prepaie now and reap the rewsarda In
H r“?nd l-aur::w:rf Wﬂ Freg od-Page Bmtl g Teld

mr, Write mow for you want, or mall ceapon
with your name and address in neargin today.

ﬂ Higher Accountamncy O Dusiness Mgm'e

0 Mod, Salstmanship ) Buslness Correa.
O TraMe Mansgement O Credie and Colleotlon
0 Law : Dedresof LL.B. _ Correspondienca
D Cammercianl law 0 Wil Foremanship
D Imdustrinl Mgm'e 0 Personmel Mim"e
D Bankingand Flosnos

o0
0 Telegraphy L8]
¥ Rall. Statlion Mgmt O Business En
O Rallway Acoounting O
O Paper Salesmanship ©

u:nu! EXTEMNTION UMNIVERSITY
Diept, 264-B Chicago

RADIO ENGINEERING

RBCA Institotes offere 2 oombimed zowres of high
stazdard embracing all 'hnﬁ of Radiz. Pras=
iica h'llﬂ:ﬂq '-'ll‘|:| 111 sqmipment st Tlcwr
Vork asd Chizage seh .ﬁlm- specialized esurses and
Heme Stady li:nl.urnn 1.||-r|1rr new Mo ohligation’ plan,
Mustrated Catalog on requests
RCA INSTITUTES,: INC. Dept. PC-g
718 Varick St., New York 115 Merchandise Mart,
Aeesgnized Standard in Rodle Training Sinoe 1308
g ————————

1 by A imde Mablishers and Talkl Mura Producem. Fres book-
lhmrlbr.-i |:|:||m:-I=| mmﬁ:tnmm er offerixl, HIL wrivea will
OFTATIER, CrifE e Mg m].-nl.urh-rlu ar Lyries ko your musls,

"=""L.m:u:h,..-_m'.tmm_";:m A BT P EE DG KLET,
UNIVERSAL SONG SERVICE, 627 Meyera Bldy., Weatern
Avenue and Sierra Vieta, Hollywood, California

"Ep BECOME A LIGHTNING

TRICK CARTOONIST

le'l.!'ll. Barad §1.00 for Langh Fred e ¥ Pr!l':l.r.u ﬂ‘E“M[:g:

Inwiroc
IE‘LM&ET-EBH‘I-'IEB-. D-lrpll 1, Cmhkosh, Wi,

Inventions Wanted

Patented or Unpatented

Car mamufscturer-chents now wank additbonal souwnd,
praotical ioventions,  What have you?

Chartered Institute of American Inventors

552 Barriater Building “'Fi‘lln[hﬂp . .
“EFerid'r Eargis Orpatdsacion of Inronkors'™

HowTo Secure A
Government Position

W by worry ahoacacriom, lyoda, banl Elimes? Traln r-rn--_——
un?i‘uru. Fovermment !uh Ery BB Dapie) Toercascd § = T-
rhru.l:l_l."lm-r: tru'ul. |:l:rn-|:| Y, 'l}puu B pigk-g

e 1% Lo 6. Forll e lwr
ﬁw;‘?{.kﬂ. Piwt I:.I % i, f"l J.Ii.ll f"l.r.l'lgl:rf [
Rurxl Cacrler—or b t’mi rlli.l !.ll:l' ncher ey
CGowermment inb you wan wis i Beeretary Ex- 29
mminef of Clvil Hapvlos Commission for § years Jf
Hawe helped thousnnids,

M ] Lells ahart
NowFREE It’iﬁg—lnﬂhuwlm [
help yoil, Bend voupai of Pour sapy TODAY. ==
A: R: Patt [ I:-IHI !ll'l"llll lll'1
FATTERSO H SEHOOL, 33 Whner Bldg., Rechester, N Y.
Plonse sand mn, withowt abdigation, your fres ook “How to Beoars &
Government Poition,”

T e i maa Tk o, o o O oS 3 3 liLnEmE

AOErMa8 . . ccccsssiiissssEmERATIrrrEEE s s e asasatanrEERE="
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No other Physical
Instructor in the
World has ever
DARED make
such an Offer

By CHARLES ATLAS
Haolder of the Title:
“The World's Most Perfectly Developed Man"

Won in open competition in the only National and
International Contests held during the past 15 vears

HAVE proved to thousanda that
my systesy of banbding powerful,
big-muscled men tir mhiow
real reaults in onfy T days—and

I can prove it to pou.
2 You don't have to take my word for
ﬁ You doo’t have to take the word
hundreds of papila wha hawe
add‘:ﬁ.’ inches to their chests, bi ‘
e ka, lh1|i'l:u- and calves in only a few
days. f_"ll'.'l_nﬂ You con prove for yode-
im just one weck—by the £t
ol sae and fesl in I;l-'nur o body=—
that you can actally beeome o huaky,
healthy NEW Mﬁi‘—- real ““Atlas

Champion,™

All I want to know is: Where do yow
want big, powerful muscbes? e
many pounds of firm fAesh do you
want distributed over your (o]
fill you out? Where do you lock wi-
tality, pep amd robust kealth? Where
do ;‘ﬂu want to take off labby surples

Fat
t el me, give me & wesl, and
I'li show you that I can make o New
Man af you, give you hodlly power
and drive, and put you in that mog-
mificent tcnl conditicn which wina
you the envy and respect of ANy AR
and the odmiration of every womon.
My vwn system of Dymamie- Tan-
rion does it.  That"s the way I bailt
m{nel.f fram a 97.pound weakling to
“The World's ot Perfectly =
veloped Man" And now you can
have & big, belanced muscalor de-
wvelopment like mine in the same EARY

wWay,
No*“Apparatus’’Needed!

You begin £ FEEL ond SEE the
:liﬁ'llfmtr jnl'li . 3 mji_tig
ot omoe, umng any trc
weights, leya and @ills, “rays'" ar
unnaturel disting. My Dynamic-
Tension 8 a Aafural method of
developing you inside and aue, It
nat makes you an "Atlas Chem-
mon,” but goes after comlitions

my comatipotion, pimples, akin
Blotehen, and any other weak-
neases that keep yau fom really
enjaying life and its goocd tHmes
—and it atarts getting od of
them at once.

Let Me Tell You How

Gamble o stamp today by
mailing the coupon for o free
copy of my mnew ilastzated
book,  Everlasting Health and
Strengdih." It tells you  all
abogit my special Dyaacnnc-
Toension method, Tt shows you
from actual . how [ have
devgloped my pupils to the
S o 1o m Aned Senooe.
i my owWn e,
MY oWn secret methors. . Whit
my system did far me, and
these hundreds of others, it can
da for you too. Dion't keep om
beimg only 25 or 50 per cent of
the man you san bl Fiod oot
what T can do for vou.

Send for FREEBOOK

name and  addfess

down on the coupon, I CITY
v I I want the prodl that

our own new “At- your ayatem of
lag body™ @ waiti Fragrie- T,

wnd  meadl it tesday,

ERLALES ATLAS— s Hu s Todn

Where shall 1 scnd o e = o= o= o - o oo -
our copy of “Ever- CHARLES
nsting Health and [133 E. 28

Btremgth? Jot your I NEW YORK

ATLAS, Dept. 88

“]’ll PROVE in Only 7 Days
that I Can Make

YOUaNew Man!”

There by Jodd Fader

for you. This book | moake o Mew BMan of me—give me & healthy, huaky body

in to get, my way.

telln wou how sasy it I and 15
Semwd the coupon to 1

mumcke development. Send me your free boak,
“Everizsting Health and Strangeh.””

me peErian HMAME....coa04s FOR L A R e AR s F R AESAE B
EHﬂLEIﬂ'I'LﬂS I [Please prind or write plaindy)
t. i35 IADDFEEB.........................................

Dep
1BIE. 23rd St Boppy L STATE...........

Mew York City

T 1033 . 4, Bud

When writing to advertizcrs ploase menflon Popaler Mechanics
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- MODERN REFRIGERATION OFFERS

BIG FUTURE!

BEFRICERATION —a wital factor la modern liviag — =
a growing Indestry. Alr conditioning s growing Ia favar.
There are big oppertenitics for men trieingd 1o aka
gdvantage of them! The 1.0, 5, ofer you a compleis,
modern conrse Im this fasgnating, profitable Geld, Pre-
pared by experis, §t glves yom the training yom need to
puceesil, Infermatien ks fres.

INTERHATIONAL

CORRESPONDENCE SCHOOLS

Box 56TL1-G, Scranton, Peana.,
Pleass sepel mp = free — gomplete inforention oo the

ollowing subject:
RAufriperntion Chermi
E E AlF E-Imlhhlnl

Msckasiesl Engineering

ERGINEERING
and ARCHITECTU RE

I:& Flackrizsi,
e i 1 FTA.
rranme Pawmer Mul LII Erul.-r.'l-r#
1@' n'f;"mra ilan, Ropeins e S

h..l...-.
]

- -u.. Lindrim

F- I-m: Thie rhf-.r il

PFRACTICAL
Bl il et

Fra' IreiEDe

FIH I.!.'I" ENG IHE[HIHEJEIU I.L'E'ﬂt
LT1*8 1]
YOUR

PATEN IDEAS

If You ane To Realize Profits

:I'r-'mI poar imventing, you meat protoct
- = 2 - ¥ u

P
TAKE
|"\-|I '|.|

eoid I ardes

I-\.'l seplre PATEn: JiCi=
Lecriomn,

1 SERVE YOU
IN SECRECY

Amy drawings, .k.lr. i

Your firal step
Sand ths Coupon
for imy Fres Blaok.

CLARENCE A. O'BRIEN

HEGISTEREDF PATENT ATTORNEY

WASHIMNGTON, IP.O.

Tlapsa prred ez 3cozr Frunm H-n-nk "How to Obiain s Paleal™
OUL O coat of cidigatien oD iy Pt

b=

[, T T0 1 T
Addreas, , ,

Ciey
L=

Seate
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FOR THOUSANDS OF MEN
TDBA(:GD HABIT
-~ BANISHED
Let Us Help You

otop craving tobaceo in any form.
Tobacco Redeamer in most casea relieven
all craving for it in a fow days’ time. Don't try
t-n quit the tobacco habit unaided. It's often a
fight ngninat heavy odda, and may mean o dis-
ming shook to the nervous system. Let Tobacoo
nﬂ-mn:r help the habit to quit you It |8 plegsant ta
g, Bote quickly, and is thorooghly relinkle.

Not a Substitute

Tobaceo Redeemer containg no habit-forming
drogs of ony kind, Itisin no senss & subatitute Tor
tobaced, Alter fink=hing the treatment, thersahould
ba neo desive tonae obseeo agaln o 0 continoe the
nae of the remedy. In cose the trentment is not pees
fectly eatlafactary, we will gladly refund ny manbey
paid, Itmokes not g particleof difference how bong
tobacor has been used, how much it is oeed, or in
what form—whether i ia eizars, cigareties, plps,
plog, fine cot or pnuff. In most coses, Tobacco He=
dieemer removes oll eenving for tobaces o any form
in & very few daye, And remember, it 8 afensd with
n poaitive mosey-hosk goaranten. Write for
our free booklet showing the injurious eflect o
baceo upan the human eyatem and eonviocing evi-
dence that Tobaooo Redeemer hins relioved Lha cray-

for tobacco in thonsanda of cases,

HNEWELL PHARMACAL COMPANY
Dept. 778 Claytom Station 4. Lowis, Ma.

Crenger o unities now in MDwﬂ.n!nn',

La#arn easd I:tl:r In e tlme.
Fractical work. ﬁﬂqbl': E?
IElind setonl. Laaw l.IJI.I.1||:| Fasy IH.'III.H

S for frae deedind of i miersiise ivfereadiees
Page-Davii Sehool of Advertising
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A Real Job Is

ELECTRICITY

LEAIN the fusdamenial priccipls of all
electrice]l work In @ schood a5 cdil gs the Ens

dlilzry, Apply these gerinciglis seaarsell under
the direction of comperemt Inscructess.  d1st
E'I."-l.r beglne Im Hspremimr,  Course complete
n ome schionl vear. Fine modern plent, aps
fo-dele  bmching oeibods,  honedibe  ear-
renilings. Visliors alwarys welrome., Iorese
tlaade the achesl yoi plan to stiend, Catolog

Wz BLISS

ELECTRICAL
SCHoOoOL

115 Takora An... Hﬂhlnﬂm D. 1:..

RE A RAILWAY

amle "
ruﬁ-vllu-u ﬂmumn 1r|'H|'ru:ll-
Butislo, M. ¥-

'I:- l:mrrt-lhi pEctinen, Photographs

E‘b m 'I'f::m:nz:dnl Protography

rl.-;l 1'|-cl.:|ll ﬁ;?ﬁ; iLrI'.'ltl! utr;fﬂ:ly:r.bum.ﬂ'
o Apan EpeETien apRy

mm Hﬂ’ wul?udu'hrne-ﬂ&m cl'::-_pu.-mn-mq:
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ARTISTS MAKE MONEY

Find out your sbility. Seod name, sge, cocupation and addres
far oeationsl Art Teal.
Federad Schoals, Ir., 3133 Fedwal Shesh Blig., Minneapelis, Minn.

AT HOME vou can beasn by osr maders and
ergiaslmpeem oHnerosiionevery paricithe Watch
Trmda az homs “hrtiﬂ Eemtter 1hida il

a shop, You can cars fesey w lemarning mnd ne.
curd p weill paving poaltiom or start In badness aher
" ing our counes of Irmmioton, Good wwich
repmirere are always in and sz Arem
54 1o 875 per wesk, For parlculars apply to Ehe

Wheonsin Schasl lhlnhhl"..
“‘HI-. ﬁh-li'r.' MWALREE, Wi ing

LEARN AUTOS

IN LOS ANGELES

E_ “dc .ll.l-l‘.l Dlﬂﬂ_ EMGIHNES

I..lbnl Tl-hf*ﬂ-rtﬂl'n II'I'l'l'!
|ll £
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Waiting for You!

You high school graduates who haven't
been able to go to college—

You college students who had to drop out
after a yvear or two—

You shop and industrial oMice workers
who are stuck in routine jobs—

Dratsﬁien Well Pdidr

You wouldn’t pass up a Drafting job if
you only realized how faseinating Drafting
work is—how well it payve—and how
quickly you can prepare for a real Drafting
job by home study.

Will You Look Over—

Beginning Drafting Lesson. To see for E"DUIH-E:H hoaw

fnsoinpting Dralting is, and how Eamhr uhgmr-.k_l}r
oo oan lesrn it st hnmu. bt 1= pend Wi {withouk Emdion )
# beginnlng lesson — 'I-I.FI{ vou & week's practien in Dealiin
wirk, This tryout will take only & Few bours spare time— it
may show you the way to succoss,

List of Local Students and Graduates. Will put vou in

touch with students and gradustes, whom you can
enll upon or phone.  They hoave beon 11'|'I-'H1:ln.|: rpars Hime in
money-miking training. You can profit by their experience,

USelective Employment Service™ Describos how we

hzum belped bundreds of advoaneed students and

tea ensh o on their Ernining by securin ‘ﬁu}d joba,

||utm=l of filing your applieation fop Hup!:?_n-n BETVEGE And

waiting for employers Lo call ue, we immediately start on cx-
hnustive search for the right peaition for you.

We welcome this ﬂfpﬂﬂlmila" to show you exacily how
our rraining will he hgr enabling ¥you to try out our
tenching m!tlul-l.ll.. our student=, and cheock up
Oy kLT nn1|l'|l|:|:|."|11r.'-.r||: aervice. Hefore you make ony de=
clsion in this matter. yoo owe It to yourself to investigate.
Reourn coupon for material listed above.

Depd. Dﬂﬂﬁ, Direwel Ave. u.t A&th Et.. Chicago

You may send me, without ohligation, D:ru.i'tl.nﬁ'
lessom, lﬁllJmi Liat, * ‘Hebuotive Employment Servios

When writing to advertisers please mention Popular Mechanics



16A

Little Ideas
May Have

B IG COMMERCIAL

POSSIBILITIES

Your own lleas may have soch possibllitles. To beneli from Ehe

profits your invention may maks possibbe, v mot only mesd 1o in-
vent fE=you ueed to pademd L.
Book—i‘How to Obtaln a Patent"™

hat b Ein ] d 1 o dsie. In-
il just w ECEE AT o and how ey

Book tells
veEnkom .pn. O BEry Inhtshl-lhlllﬂllﬂ 35 ypars, Feod
Diefarrd payments 1f desired.

MAIL COUPON
TODAY

Bi0ed Virtor Bdr. Washingies, B, &.
“Brarak Offlees) 10800 Copway Ry, Chloagss
0077 Wealwardh Dldg. Maw Yorky 82 Fidalidy Phia, Teind
Tde.. Philislelahleg S14-] Empes Dldg,, Plinibseghi 1000-] Elobwri
Ny . Sas Frasclsco:

AT L R o e O » Fatet
. T
B T
L T Slabd. . iaaa,

me
ZZ

Hereiathemost remarkable book ever oferesd doinventors. One
thovsand NEEDE D} invantions Listed and deseribed, Arrneed
a8 fallows: General Problems: Automotive:; Mechanieal; :Fr'i'bl!
trical; Chemical; Hadio; Marine, Separate chapter oo the Ten
Moat Nesded Inventions, This book may give vou ons idea
that will win voa n fortune. Nothing elapg {ike it haa sver bicon
blished. Gompiled ad EOOTIIGUE & nee, Eadited by ool
ann:l_u Yatdn, :J;‘rlr-rnrlr Managing Editer of a lading scieatifio
magneine, COhver 100 pages, durn bound. Pries 100,

ONLY §1.00

Cirt ot thly adveriisement, attach §1.00 and e T 0o us with youar
peme and &ddrss, plainly writien, as i.'nlur copy of this remarks bis
et ke, *° J000 Neadad faeenidtons,™ Wil besent Immesdintely. Maney
Baelk, after 10 dave” examination, I desieed, Limi g e,
Write NOW, (Onetsfde L, 5 F1.95, coeh wlrk ardir,)

BUREAU OF INYENTIYVE SCIENCE
Dape. 39 Rochester, New Tork

| Dur beok Pateni-Sense gives thcae [nets; sent

POPULAR MECHANICS ADVERTISING SECTION

NOo JOKE To BE DEAF

u-—- ¥ ﬁlﬁ.-gu E‘“’P" IlHﬂ;b"! ;I'H.II'
sorge I°, = emaall hear, gitor

15 'ltl:'rmlm E:kr [PFisma o leal for
—htd own invention. He wore them
day ond night. They steppssd haad
[ anil Fiesrice sars. 1By AT
Imvisible and perfectly oom

N 0El meea T - Wrie for his
trus atory, "How I Got Dead and
Made Mysell Hear.™ Alsg Book- A elad
Iot on Teafnesn,  &ddness Ear ]

George P. War. Inc.. T3 Bolmans Pobilap, Teorcli, blckdos
BUEHE-"II'E[F{LS FIBRE LIME
a8 ROO FOur lifnp —
ErnEag, I:I.l.lﬁ‘ Bl L N ]_r;ul]'
- By menta. Hrmhfnlr 1 =
oren i,

O, BUCHETEIN €O,
10 3rd Ase., Sa.. MINNEAFULH, MINN,

RAISE RABBITS FOR U

WE SUPPLY STOCK AND BUY WHAT 'I'lll.lli
w&e&mmm
BuTDDOR ] our bresdars, 0o, & ddress

TO. lac., Bex 400, MW CITT, N, 1.

FREE BOOK :=:oicvioerarei

prices. B oke money bresiding them: ready for mackes bn 25

days, Waahipeverywherson 3 mod. tri Writs mow for
bilg fres G8<p. book, sed de empe b pestape, leasn why, how,
Fiymauth Besk Seual Co., E3 H 8., Halros,

Make Money at Home [
ORIW MIEHRIDNE In your sellar or shedd! Bz demanid, S5
Ezpirionos unneossasy, wa bsll you bow, Famoos g

WhiteCmeenspawn. Dlldatrated book FREE. Wil lals! d _::_
American Mushroom Indestries Ltd., Degpl. 28, Teronin, Ont.

PATENTS —TRADE-MARKS
Terms reasonable. Personal attention.

Send mode]l or drawing for FREEE adyvice.
Book "HOW TOGET YOUR FATENT™ sefik aon red isest.

L.F:RANDOLPH; formerly RANDOLPH & COD.
Registered Patend Lawyor
103 Vietor Bullding WASHINGTON, D. C.

Cobd botibe, hot bl o da-
vty whers are /8 Regnl

PATENTS—TRADE MARKS

L All caes submitisd given Eﬂnnﬂ
mittention by members of the frm.

Form, * Extdenee of Concepdion’” ond Tnstructions,
¥ [foar b Exfablizh Feur Riphls"'=—=FREE!

LANCASTER, ALLWINE & ROMMEL
Patent Law Offfoes
Washington; D. C.

41} Bowen Building

INVENTORS

whio derive Inrgeat profits
know and bhesd eermin
mmple hat vital facts be-
fore applying for Patonts,
Write
LACEY & LACEY, E%5 F Sirest N. W.. Degl. 5. Washivgion. D,

PATENT

Booklet Free Highest References
Promptness Assured Best Results

Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyver in the latest editions of the Rand-McHNally Directory of Bankers and
Bank-Eecommended Attorneys, published by Rand-McMNally & Co., Chicago, Il.; The
Baggett & Ryall Directory of Quaranteed Attor Chrect wtion,

Boston, Mas. ; Flogel's Law List, pablisked b
icon La Annual. pubfished in Cleveln

Bankera ce Ca,, Baiton, Maas,;
D¥irectory, Omaha, Mebraska, m:n:[

REGISTERED PATENT LAWYER

Gt

Log
Etzcu‘_;'an List, @ Park Ploce, New York City;

ational Directory of AttoFBeyvs,

WATSON E. COLEMAN,

n, published by Legol

Corpot
1 Directory Publishing Ca.. 5t. Louls, Mo.; Amer.
o Banker Servios

al Directary, publinbed by

It Legal
E.n.l:I'J||:|1.-:|nr\v:,Ji L.T.{.I.I'_lﬂlﬂd..

Victor Bullding, T24 Ninth Street, M. W.

WASHINGTON,D.C.
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NEW YORK
ELECTRICAL
SCHOOL

Opportunities
for Men of All Ages!

Every phase of all branches of Prae-

tien]l Blectricity taught by Actual
FProetice in Ameriea’s Foremost In-
atitution of Trade Trmaining,

Special Course in
Automotive Technique

Day and Evening Sessions Open All Vear.
Write for FREE Booklets.

Visitors Welcome,

New York Electrical School
44 W. 17th 5t., New York City

Learn to Dance

Yra oon learn all the miodern doneea—thin Intest
Ui wiepa, the new Fox Trols, dr w Waltoes,
SACT ool bssiave S, sod popular Soeley Bone
L Bomse Emally and quiskly. .!:I:l:u EHAFE rriistlioed
mnkea dancing ue flmpke i A-1-07, Mo msle or
Firtied fégwticd, lom'd b s selllcssr.  Laamm o danes
Liimpelis papee— T8 pee, S Mheies e, sond oh & Dlave’
lnml, Eaqosh BEIOF soams. Pead e monef, s

Bomny bag

fea s onbr FLSA, plos eeisgs apom srii
I ooh dalackisd. Caslog Fres, . e

SEND FOR
FREEEDOK

Earn Big Mopsy—Men Mesded Everywhere. This

maney-making  business dasdly arned in day or avening

pesFaone. Practioal, individuad tmioing. Fasy Werens Wroite
NOW for ires ealalog P a5 gpecial Lasl affer. Aibdress

NEW 08K SCHEOL B¢ WICHANICAL DENTETH 174 W, 30al Teadl,  HEW TORK CITF

NVENToz:

Write teday for FREE BOOK. HOW TO
OBETAIN A FPATENT and RECORD OF INVEHN-
TION—or send Drawing or Medel of your Invens
tion IerF Examination.

| FROMPTHNESS ASSURED WITH BEST REAULTS

MILLER & MILLER

REGISTERED PATENT ATTORNEYS

T 1RIR Woslwerih Eldg., Dopk. & How ¥ i
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Garn @l Home
7o MAKE MORE MONEY

[l train you Quickly

for Good Spare Time

and full Time Jobs
in RADIO:--

formation

Wiy skimp, why
I'M Efwin ¥
with

W
S, B, 275
Expesis eake

thal s w

Bl5 & w T e wl many o my Mg
: II-I-|:-- I fplie Uima soon mlior sneollies 8| (30 ]
Sncaiel Leils :rl-l'l-l-_-l-i-rl-l-l- RHailek's spare-inne andg fuil-
Hmmmﬂu R eqppenr an i e Lo i & miy tsaced gprminiae—
SEaibons shaut my stidenis sl gradostes—sbat they amm

doifg and N, jur i [
Ermpilay trabasd e ng. Cer this book., The IEsdin
-ml.:liliuflr Tor pubm |,-.r.-| Ert-?  hig snough to sbeorh meny more propeely
bl &d nich ss 309060 & treingd men,
Fml I'll Train Yeou for Jobs Like These
SR Hpmre-time anil Tull-gima Balic Savieing, (AT
Keing Didsudesat, Aircenlt Indio, Comesercal Lanil,
Bhig and Telovigion smtions. & Radie sarvics bosk
hieem ol yowr own.  I'lE tmis yom dor chess g othes
gond joba in thn menufescurs, asls pid s evica ol
Haudisy, Talking:Movies, Soand and Televiscn ap-
 r—r— Ppamastus. My I'E_ll'pE bl Erlls you shoor 1l
. By noncy-makizg oppeervanl les b Badio, Wm.
Airernfi Andie  Fpamivent, 54 Hrosdway, Neeark, M. 1. mads
Badis bs making fying 800K in 2 depiemion yenra. rmard Coace, Mo
i pn Lpmrslore B3, Negsea O, Brooklyn, N, Y. mskes 850 12 875

S plored thivmgh Creil g pen
BLAI0 1o F2,520 » year,  Sawe—Learn at Home fn Spare Time

I ermin yew quickly ond inesgsnsivaly raht
in ¥our dwn homs in your spare time, Vol
doi’e neod & bigh sehool of college edueagion.
Iany ol my suceessiul graduases didn’t even
Hinish grudo schanl. Ry amazingly prascical 50-50
method = training meakes loarming st bome saay,
fmszinasing. practical and rapid.
Turn Your Spare Time lnto Monay
Gervie Blany eiudenin make B2H1 o 31000 & wear
;‘.“Eﬂ_. e _!E"“ auiakly ln thoir spare 1ime. My coursn = famnus
& myanF ML mma 88 0 tho ose that peys for fmeld" Edw I, Faee
AH Lo BLOEO m wear. ek, Ladner, B, O, Cansde, writes that he averag
""r:';"'lﬁ'lm'g“l-';ﬁ“ BOIM & year @xtra b spars Lime. . L. Gibba, 2420
21: . 0 g B Dakwood Ave, Hichmesd, Va, avemges 55 oo
: 875 0 momih in epare time,
Find Out What Radio Ofers You
Aat enday,  Blail the osipsn. Aoy ambizious
Felliiw oved 16 man gt & fres copy ol my beok. I
Enlls ahoni adin's opparsusitiesé—aboine Yy Mo
rp-Bark Agreement—esplains the sighieen sar
Teatures of my eourse—ahnwn Intiers ol what oibara
aro doing and meking. Thera 18 pa obligeuion,
Almil ths soupan
4. E. SMITH, President
Mationsl Radlio Instituts
Departmsni 3JP
Washingtan; D. C.

[ e

'I'u.lh:lnlp Py
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regd

u ERaEg --.-Iillr-
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ing AT 10 2300 & wmk,

MAIL o
NOW,

J. E. SMITH., Presldent
Mallomal Radio Inetitute
Dept. 3P, Washingtan, D, C.

Desr br. Smith: Withnat ahllgating
me, readl Teen Book about spare-iims
full-time Hodho oppoctun s
pred how 1 can CRdn for them ®E
home.  (Fleass print plainky.)
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EVERY ELECTRICAL
SUBJECT COVERED
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wapEs o afdeis rom xem, weran, showing hew bl )
ilirra o sugar-sleadianehip, ne by lneot- =

=|'l-l-l—"'°' bimit b houms. W [urs HWEITE
-‘:1!-. agdreriiping, #ile, O80 ies Brei bag
Wrids St G,

LEARN 1]
AT HOME
T | Wl‘l’ﬂ.ﬂ:lhhm egiipnest and m

i trrtad
| =g largs phosi-segramag camers wnb i, beas

i drees b e TLmislyed L cotarisn o ok esabiah
& bramivaas
ket o esiiry. Fhats Enpraviag stfers

|'-rr='prrl-wwmu1nu,ﬂnu E
pictare il Uhis iases of Fopelar Machan oy wid rrgraved E
pirtnm we taach you, Esm mengy whils ':rm.
A """r"" pukle Lapiedsy far cur new dlusca wal engraTed ag
P ki e sojEipmen] wich wh e fomeh. Tao 11 mok e w Migpwlndd = amy
man @ By 10 il Wiy By wel

sells Ter BIBTT

| ooy lei:pu Flita-Eapravisg, 0008, (53 Aurors, Missosr
Want a career in

PHOTOGRAPHY?

l’l-ll epportuniiien, Learn qelokly.

FCOME &3 piriglhicln MAEIDE IO
|:|,|-d'l WOERG for Eyeossaful carssm
i Fhotographyy (eomenerokil, nis,
prortrslt. motion piriurel. I'l'nﬂgll:ﬂ
pttendnmee or Home Study, Free
bookler, Howd o Saesoed 18 Pholog=
Fd i,

| WEW TORK [RSTITUTE OF PHIT0ZRAAFHT
P'HDTG'G”‘-FH‘I' 1OWEEIT L {Dek. 43E)  MEW POAK CITY

Eand pagkaard fop zor bres cabslegus.
Thousends of bargwise.  Addrass;
ITTLE uu: RO0E Ol Cutslegus
l|:|:||.- sk §1d; Grend, Kanass.

Iﬁﬂnmhb ? BAHO R
“h widual iewirerila Big re L U miara, ﬁ
. e, niK =

-lmﬂl -IIIIuIlI'ﬁ-lI. DENTEETRY
| Dagt.

M. R-102 Philsssiphls. Po.

Let us recommend the best books to study
on any subject. Popular Mechanics Press,
Chicago, Ilinois,

A New Service for Our Readers

If you wish to improve your position in
life, to win more rapid advancement or to
qualify for a more desirable position, we
advise that you wribe directlj.l' to the schools
advertised in Popular Mechanics Maga-
zine. If we can be of further help to you,
our experience 15 at your service, Address
Vocational Guidance Editor, POPULAR
MEecHANICS MAGAZINE, 200 East Ontario

Street, Chicago, 1L




POPULAR MECHANICS

New Kind of FIRE
Extinguisher
Haa Greafer Efalzncy Than Masy $155

§I3 Unmits , .. Yet Apenizs  Make
Bin Momey Selbing 1T For

Emlitely niw principle. Mo pamp, Mo velves
Ko mechanism . ., el shoois & siraight fense-
Mml. roBstanl stream of pom-Infuroas e k-
iag Vigicid For 00 Teel. Cai't leak. Moo fqages-
ratlon. Car’t fabl, Write at ance for fully Ll
Justratinl Jilermture.

GREATEST OPPORTUMITY AGENTS CVER
HAD! Farordes, pnFagis, heiels, chusehes,
ehonlz, olule bup FIRE-PAKS hy ihe AoeEmn.
Home ouwesses bay 8 or 4 DISTRLEUTOLS
and AGENTS now belng appeanted,  Weile for
smple ofer gnd detalls,

FIONMEER CHEMIGCAL WORHKS, 15 N. FRAMELIN sT.,

DEPT. PM2, CHICAGOD

IUE RADIOS AWAY

.*'—-"- and earmn up fo

AT,
| S100=aweek

New money-making plan
il for agents, salesmen, dis-
i3l trict managers. No experi-

L ence. Profits start immediately.
Amnzlng Heels 7 Ib.Enuhlr AL & DO ralla for

EEET Hln'u Bnpme, ofive, suto. faren, eto. Wondsehil Eone.

Gotd pollos ealls, 50 value. Licessed by HOA and ssecelated pom-
poaodes,  Write st once. We will ahow yoa how b make bl ey
glving away thise wonder rudios. ¥

BEECO MFG. CO.
844 W. Adams 5t. Dept. 219 Chicage, I,

=—Jlearn

v TELEVISION

¥

&nd other Tolerision at WOXAT. Thora
training qualifies for lat class leense. 959
& paesed federal exam o dafe,  Preeclonl

experienma  dm i1 el | I3
WIXAL, Medlum and ques-optie freqseeie
Htudios awop shyseraper. Plicwsent borean
FIRST MATIOMAL TELEVISION,
3012 Power & Light Bidg., Kensas Gity, Mo

RAISE FROGS FOR PROFIT

— NEW BOOK TELLS HOW
. ;!'—_Th'* I"ru:q 1::]'-"-”!. by W. L. Hannaca,

i f{lg?l’::f-' , hoa of
i

iy
. T

. Hy b
il oberd raemdiy. T hes
iboral [reder. Mapp [ n ke s ke #E[vLal

Chii ghesier med Uve baaak msmie (otaresilos. Prics 55 popui,

POFUL AR MECHANECS PREGS
Rzom PR, 200 E Onlards St CHICAGO |
Mathematics Made Easy by

ROPP'S CALCULATOR

AND SHORT-CUT ARITHMETIC

Bhovwn the Amswer ns Quickly
an g Waleh sfhows the Time to 210
‘roblems likely fo acenr in the
LIghen, Slore, BEhop, Bank, Farm,
or Factory,

Oyer 2,000,000 Sald
Expladns mnd slmplifita  every
prinelple 1m Aritheelio Meohanies,
o Menssrntion.
PRICES POSTEFAILD
Ihesk Siee. Flenllyle Rératol Biad-
liagt, . . . . 52,00
Focket Size, Arc Leagrhier II-I||.|r-I:I

i [

EEA

g |
CRLCULATOR |

|
f.
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MNever In

re lhsim
B wieeks trolning

the history of the apremotive business has the
such a demand for TRAINED men.
tits you for n job that's waiting for you or o open yYour
| own repairshop,.  Read what pwo MceSweeny troined mesn
have done. Hundreds of others con el vl Taets wgunlly
intereating. Don't ook for a job! TRAIN for itf

! Earn £35 to §75% & week ns an Auto Mechanic.

Recdor, Ark.
Dear Mac: Jadag a few lines
which might interese you. I

Farrcil, Pa.
| Dear Mac: Plense forward ae
I want it o

| ¥our cotalog. left your school twea nra
wild o my traveling soures ago last May, Since | lsfr I
mirs. I am working lo = Bave st seen o day I could
modern farage alihough T eall "hard times."" T liive

betsim wWihirklng ever almce |
left wgsid Bave averagded In my
eiifaings 317500 a8 moath,
in Eplte of the hard tioses,
Many thanks. Thos. J. Sharp

have beon owt of school only
four weeks, thanks o Mo
Sweeny Treaindng, My best
reginrds oo all. M. Klashauk

EIGHT WEEKS of Actual
Shop Training

N hooks or lessons the MeSweeny way.,  Firat you learn
the “why' of everything you do; then under competent
Instrucrors, you I the job. You work os real equip=
ment and maschines, with the real tools of the awaio
aipert. In elght shorr weeks you are TRAINED to
hald wi @ permanent BIG PAY job.  Any man 16
to M can lenrn. Wrire today for New Low Tultlon Offer.

| AVIATION GROUND COURSE

Aviation is coming and coming fast. Prepare now for the
wonderful apportunicies of the futare, ch plamne neeids
many mechanics on the grownd. MeSwerny's Auto
Mechnnical course is combined with aviatlon mechanical
pround course,

MONEY BACK GUARANTEE!

uetunl shop work with
he qunlified o acce e

In vighe weeks of latensdve tealnlag;
real ool on real egud pment ; wou 'wlll.‘l
@ Bl Fay Jol as an Aate Mechanlc., I you are oot sscdafed
about pour guelificaclons, your tuitien will be refunded,

F n E E Write todny for Big Free Book an AL'TOS,

ser the faces al=nut joba; and Low Tultlon
Ofers.  Maillng the coupon does NOT

| oblgate yau, It ehligetes ME to tell YOU Bow 568 canm train

g Maonsy In Skahe share weels.

McSWEENY SCHOOLS

ADTEHHEILE - AVIATION
DEPT. 10-9 CLEVELAND, OHID
Mail Conpon for Free Book

Mtsmnlr Aute and Aviation Schedd,
B Depe. 10-%, Cleveland, Dhila,

l Witkout enst or abllgation, s e voist Rig FREE Book on
Antos; &les fill information about peur low Tultlon offer Inelud-
I ing Mow Aviation Couarse,

: N .. v pnmne At EEEEEEA TP EEE AN N EEEEO AL LEEEd A LEEEdALER
! T““'!lllllll-adI--------E““--r-----|rrr-|-|-||’|-“| TTLL

When writing to advertiaers please wienlion Populer Wechonics
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for the
HOME

CRAFTSMAN

Wers are hut o few of (he 380 Popular Mechanics HEloe-
rints pow avillable for the home ersfisman,

Check this

POPULAR MECHANICS ADVERTISING SECTION

BLUEPRINTS

st enrefully for there are many projeets you will want ta

menbon,

Facl bBlueprind ks 17 x 22 inches.

list of MMueprints will be sent upon request.

Take Your Choice = = = 25¢ Each

6 Blueprints (not projects) for $1.00

BOAT BUILDING
&M 524 & BN nZ3—I% 1. Sailing Skifl. flas

m“m'n""rﬁ“it 16 fr. st bow
— u t. fint hotise,
SH ]'E|_5uv;u“rd¢ "& Euiboard. skibeaw
proge | kel Eir onitoarl mobdar,
k.

SN 7ré—IN lez BaoaR, seats four, cam be
forweril wWith autn,
M 7ES 1s 7E7. ancl,—Air Driven flop

Hpesdeler, 1|u+: Zepplindir moloreycls @@=
Fim= uhll Brrum"llnr.

au Bl Al3— III:IIIr |& 18, Conaa,
retlar ||| inklne poversil With cnmrage

2N 31 & El-;l—"F:l:lr.l " @ Clazs-A O
w Fr 0 SFlila ranEs

G-H“E:n#ilrm 245, fnel.— —""Hi-Ha"™ & 1l ft.
family cuthoard or inboard rumsbaout,

CRAFT WiHEK

EN 5i0—Wasie-paper Baskaty, (v 1iped of
rarellmail. metal ol wondl
M A40—Piereed-metal  Entrange  Lanbers,
:'Ir:..||_|| worked  iid¢ hrass  with  plisch
mEr .
nui.—l"'lhh Cheskt, 30 by 44 I8, 179
i, high. tritomed with linolenss overiar.
&M G3—Pattern far Ship Plague, full-zlzs
patterm of wol glegque Bnd metal ship.

MATHINES
BN S60—Wertieal Spindle Sandar, uses Tuff-
Img heid, wooden Trame,

%4 FE3—Ball-Bearing Shaper. manted an
olil Foril meneraies, shaft 1 machine],

&M #if—Lathe Toal-Fost Grinder. rigid
-:l,ln:l_ml:l,u,m, designed o ellminets vibea-

BH l:&ﬂ—Hnrnrulun Bandsaw, 13 in. cleag-
ance, constracted of  plywosl.

METAL WOER

EN 531—Bay"s Hasd Car, 20 In wheelbams,
!n.' |,|_||:|:-_c| foreng amil mackinine
N 4A2 EN EE]--H-:HH;:I Wanthervanes,
1|;|r|-\l ||11'Ji.'|‘|'l'\'l" [
AM [BE—Meial l‘:|1'.'-|'l'"| 31-"“
winl wral,
M 58—Twp Bani-iron Tables, no forging
Fiapilireil, wond or diled e
|5—feat-lran  Flower &
Stamd. Hat bron, Iwsl enld,
BN GdZ=Hammersd-copper Latler Box, has
houss Diimbers aml gt

MODEL MAKING ]

SN G47—Muodel Horizonial Steam  Engine,
L bn, T, 1% oo stroke, roguires ma-
chining. )

M &853—73 in. Model Ranimg Yacht
'yl:.nkl.d hall.
Tod te Fi4 Inel==Flying Cloud Ehip

nal,

SN TI7, TITA, TI8, TiAA—'"Hali Mopn'"
Shig Medel, rpreduction of Heney Huail-
sm's ship

SH 7¥—Prairia Schopner. foversd-wipon.
gy jm. Jong, woosl, candboanl, clesth ang

MELEL

N 739 1o 734 |sel.—Horizonial Sieam En-
;rnn and Bwdler.

BN 75h—3nnla Merii molel of Columbaas'
mhip

BN 7rB==Model MAirglanes flles ke  hied,
Aepinge wings ogeratal Ly pibler Eand,

[

SH RS to 209 (mcl,—DeWiit Clinton Train.

s 1l |||||-|||l|I r|r||l.l.|l::|I1i' Bathe work, made
ER apHl WIEX

E;rﬂgrq_."auﬂr-ﬂql'llﬁn " mpdel of Iwo-
ligtle's rmacing plane

5M B2 fn inel.—""Sovereign of tha
Seae' Ship Maeslel, famous l'-'ll-l.flllh AT
oWl

WHDWORE

N m-lflt'ulﬂ'ﬂl;l Hﬂil:lk Siand, Baa sguarm
top and daems] gediesia

8H 5Ol=—=Colamial l!iundfﬂblr Clozk, © It
i in, hizh, four-umlt tvpe

BN 507 A S08—Dell Heuse, [ rosms, wom
anil well-Board vomabniction, 4L By 1H34
by 2 lm, I =,

M Si8—Eleciric Banjo Gloek, stirsctlve
clock ease, part [aibs work

SN 53| —Smaking Btand, twmed legs, Tuble-
In_neh receptsrie

BN 528—Lown Chair. scuthorn siyke, sesmw
mnel nabl golols,

BN 6 & EHnﬂurhllHﬁ Boskenss, Pyras
mild oy, & T 11 o hlgh.

sn H]—Hr]n-l BEnE ﬁhnlwl-.. thees thin

ehelyE
Slll .HS—P'IJF Case and Whainot, atirac-
o desiomm, S By B in, sboel

SII jﬂB—BIn:I-'hnum i_ugultlun:. B 1ypes,
BN @ bo B4 dnel, lankxl Epinning
W Bee i

&M Gi7—Priicilla Sewinp Cabinet. 12 by 14
In. 2635 kn. high.
Sk &3 blaat ‘Work B-:ruh.. ihlires dravw-
et and cpbines, 22 T In, 1o
8N E-!-E--Llﬂll:ﬂ E-IIIIIIF'-II-I. fAre attmotive
|-|1r|| B dlimlgis
H B0==Threr Carmer Sholvas, thin weml,
girpnll=paweil,
SN m—aﬂnlml anid Bird Jip-Saw Cat-
SM TA5—Tws ﬂdl.l' Chasty, with and with-
ot eTmamEntal IllnnH
EM E?3—=[wtzh Style Breakinst Sat, eom-
nimbeal ceEELFUCInn with Band poods,
pimberty Tosl Bex, 114 ko B4
by 133§ im., hes several ocosmparimemdis.

1
I
I
I
I
I
I
I
I
I
I
I
I
I
|
|
I

Blusprint Dopl.

o) East Onjarie S5t.. Chlengo,
Encloged =2 5., .

Nume

Btreet & No,., ..o

—C— — i S m— — e e . — —

chanica Blueprinis,

e

ORDER BLUEPRINTS BY HUHBEI!

FOPULAR MECIHANICE MAGAZINE,

veeennss Inr which please send bwe bluoprints Xos.

EEE DA AT AR E D N EEEE® =g Ed s oy meddddpEEEEEERER PR Ep SRR EERRREN
fh g b b EEEEEEEER R T AT

Cliy & Btate. ..ouuannnnnacasias
i I Check Bere Il won want ounr Complete List of Popular Me-

Dur ocomplets

TOYS

§M 533—Balaseing Toys, ooping-raw work.
a.H s:r-l—H:utlnnq duulkh'r-l-:. Eale aml s
AT 1L
'B.H EBI—'I'Irnh ing-glgwn Tay, fgare per-
forms as j¢ ks polled poross She flaar.
EN BE3=Windmill & Man Tey, &3 mill -
volves man s crank

&N 3AF—Fesding Chickens Toy, wood and
caplboard, some [athe wnork.
%N 782 & T0i—Doll-Houss Ferniture, abl

kinds of miniaiurs Turndinre,

MISCELLANEDUS

ﬂ.:hl 7 A FOT—Hamamade Bnowshess, how
0 lednil aEdl sirlng with rawkide eonl

EH nz| io 823 Enel.—Frame Garage. 14 by
p] e, 1 car sleed

BN Bi'—Consfing Tebogpan, four-board
type. Deiding Torm.

EM 7ED—Yulelide Hhadew B, 18 hy 21
i, desert eeemes of Three Wise Mon, ki
Alrecily ekl

&N 315 1o EFF Wnel, —Gl'nl“ Hause Trailer,
two wheels, 5WE hy 5 [E with nenniing
wulker, Dall-slizn Bk, o2

SN EG—=Artistla Doy Wouses, bolh orpas
memial afil enmioriahile.

RADIO

§3—Twn-Tebe AC, Short-Wave Re-

Rcllnrr_Tdf-dmul fer odther AL, or bai-

n:'i;rlliti'l'm; Tabe A.C. Reoceiver, at low
et For hegimners,

B IT5—DX Auts Aecziver. suio et s &
violt tubes, hak |l.¢|]|.|.rll: TATIPE.

A ITE—=Five-Tube &.0. Midgpet Reeiver,
ies Bew hlgh-galn tubes, has posl IRX

[ |uli|."|ﬂu ﬂ“h. Bex—n shart warn
pomverter Por any AC, brosdosst me-
Pl veE

R | BE—Pichett FleTohe A5 Shert-'Wawn
PResaivier, smplovs Eniode onbpat tobe,

R |EE—Selaclive Grysinl- Reeeivars, several
gl evvernl sets thai are easy fo bulld,

I'M-B-33

When writing fo adverfisora plecse mentisn Popular Mechonrics
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\ FREE LESSON

Home Art Crafi
|| GOOD MONEY FOR SPARE TIME
WHY. T
| i sualy it coeeta G, el
e T e R
! E{E\)ﬂ NO CANVASSING
o gt o, st mle at barse snd moke up e
T L 220 & wirk spaie flme ar fall. Woine Coduy
1 o tar Il-ils iliasinird bock wall FIRST LES=0IY
"";." ‘\ In free, Chmenbegs i overy keadicy. Wisks quick.
FIRESIDE INDUSTRIES
T A COLLEGE DEGREF
in ENGINEERING
sy Mol aiexs
dents.  Write todny for FHEE Catalog and Full Isformation.
LAWRENCE INSTITUTE OF TECHNOLGEY

A Tinw ATE noveliied fn bip demand, et
: - ran surend with slimple “l-=tep” mechod ami o
efaiters Ouifls.
FREE. Mhwmduicly sct ags #=&1 bs phr, Lesson
Lo et
1L <y fﬁ
77 -';'-IL L L Depe. bb-M, ADREIAN, MICH.
|| Fractleal, thorough, persosal iemtructlon. B2
nlete; meders oq@ipiesnt; cooperstive plon (0F BeflouR @bg-
15107 Wosdward Awe., Bekrait, Mich.

Information on any book free. Write Papular
Mechanies Press, Chicago, I

Rupture No Longer
Spoils My Fung ™

“Mow that T am rid of my .
rupture and do nol wear a
truss, 1 enjoy dancng again.
Many strenuous activities are
leaszures, because 1 am not
ndicapped In any way, My
work 15 no longer a task—I
en'r'J].r it. Mo one would ever
believe I was crippled by
rupture, '

This 15 the way people
write us after ridding them-
selves of ruglure by uein
STUART'S ﬂDHESIS
FPLAPAO-PADS.

Stacks of sworn endorse-
ments report success—with-
out delay from work.

Flapao-Pads cling to the body without straps, buckles or
springs,  Ensy o apply—economical and comfortible,

Canvince yoursell by actually testing Plapoo ar oar expense.
Send coupon oday,

Test of Factor “*PLA F‘AD‘:"_._.__.-_,—_-f"'_ i

FREE / -4k d
i = _-=l-_-_-_‘_""‘—\-._\_‘

—=—=—=—MAalL COUPON BELOW TODAY ————

| Flapas Loborarories, Inc. I

| THY Sruart Bldg., 5r. Lowis, Mo, I
Sepil e FREE Trial Plapao and 4B.pape book on

| Rupture. Mo charge for this now of Later. o |

| Name.........ooc0uas e e S e :

i —— I S S i e I R S S, s e e ]

214

RIGHT NOW, WE ARE SAVING

$

“Ir's mot 6s exsy Lo save now as it was three or four years
agm, hecsuso oar income has been reduced. But Dorothy and
I declded, when I gl my first ralse after finlshing that Infes-
natinal Carpspondence Schools Coamse, to save sometling each
miangh < gid 8 fun! Onee we had the amount up ta $100,
amd we Wil pet @ bick Bhere one of these days,

“1F I had not taken that I, C. 8, Course T probahly wouldn't
oven bave a job today. That tmining has been o bife saver 1o
me. It gives me a sense of security, to sy nothing of a few
proenodinns and raises io pay. The tooth &, I cxpect to caplial-
fze om it the rest of my life.™

Ii making Lol ¢fuls merd ono of yoor problema thess days¥ Then
el musk pake yourself inese walmaBle, and nofdiag il kefp pou
v fham an I € 5 bhome-sedy esurse, Mall the eowan Toe
mmplebs iaformation

INTERNATIONAL CORRESPONDENCE SCHOOLS

#The Universel University™  Rox S600-0, Seranton, Pennn.
Without etet &2 ohBpellon, pless sanid me & &opw of Soiic Bocklet,
""Wha Win d Why " il fall
Lefare Tl'h::-ll:. I.rrl‘:l.'rn ﬂ:lkﬂ'lpnx! Pefalacy - wanck | Eu; B0
TEGHNICAL AND INDUSTRIAL COURSES

Archiiect [ Audnmaobils Mechanis
Arckiteoloral Trmftaman L] Flumbdng [1 Beam Fitting
[l Bufding Fatimscing [ Heémtin H"l. angilaibon
Weond Mblwarking [l Shent !E'ir.ﬂ Wir
Lontenctor nnd Builder ] Steam I nginmsp
[ Strurfurnl Thrulfisman O Stesiim Eles:tric Engizesr
Btruesurnl Enginssr [ Civil Enginssr
) Elecbrie Wis Ll Aurveriza anid Mapging
[ Elpotries] Engineer L Bedrigetation
Il:!Hllm Ligiiira O K. 1L Licomodires
I Weliling. Elecirs: nod Oad E . . Bazélon Foseman
O Reuling Fhep Hiocpeinie I, B Bridge noed Bulldizg Foremsn
00 Talegraph !-‘_‘P;mn.- T Adr Mirakes “rwdn Chperstiom
Talrptenrs Wark O H&hway Engineering
Mechanieal Enginrer 0 Chemistry [l Pharmsey
[1 Mechankal Téalizman [ Cosl Minkss Eagineor
[] Machiniez [ Tosbimaker [ Maviestion L} Bollermalker

Pattarnmaker [] Teidiln Dvrremer or Supt,

Pipefitier [ Tinemith [ Cnkbes MManulacturing
[ Bridgn E nHEoT O Waopden Masulnclering
O Brides mu Huilling Foreman [ Agrisuliuse [ Frudt Growing
[ Gas Engines ] Disesl Enginss O Py Farming O] Fadio
L Aviacion Kagine 3 Maring Eoglaser

BUSINESS TRAINING COURSES

L_"|||I_I||'u.1lll| Mamagaient [ Fusi [ 2 legca
L filice Alan mirl Ll Lattering Bhow Curils [ Bigne

| Indlusérinl Mpnrpsment [
I "eresmnel Minnngeimant
C Traflic Manngrment
rouminney ansd
O, 0N A, Uoaching
0 Pegmsl’ it
[l Becroiarial Work  [] Bpanish
[] Comt Apononesne [ French
Ll Snlesmarahin O Advertising
£ Wallpagser [y Ling
mmmsnship

blIIIrl]Tl'lr-hf.' nod Trplng
SETEITET D

L1 Chvil Berviea

[ Mail Carries

Tealhway Minil Clerk

] Girade Bliood Bubiscin
L] Bigh Behool Sulijscis
(] Collrgn Pregparntory

[ Tlustrating

1 Carteaning

Ll Lamilerr Blemlos

Lot 11 T N —
1F g vewldle dm Canado, send (88 fovpan (0 dha Interortions] Cer-

rrspondense Hehosls Conodiss, Ldimited, Monfreal, Cousda

When writing to advertisers please mentlos Papular Mechanics
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lassified Advertisements

WORLDS BEST WANT AD MEDIUM

Advertisements in this section, 35 cenis per word, each insectlos, minimuem 10 words, payable s advancs
To be insertéd ander proper classifeation in October issue, copy should be in our office August 181k

ADVERTI®ING AGEMCIES

ADVERTIEE: $15 reaches & 0WLEH Son-
day mewrpaper resilers with werd  mil
Mewapepee  mnid megsting  rate-pulde.  fres,
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are knsleded In owr Ble packed of 60 difer-
ent  stamps  from  Aloubies, Oramd Lilan,
Venspunla, Feritlsh and French Colonles, =iz
All far Ge o apperocal epplicancs.  Big k-
|IJI'.'TI||!II:|| lists free with esch order. Wrike

sllo Htemp Coo, (Degd. 30), Cam-
din, H!-l- ark,

OLBERT Dnived Klates fe ommemorstive
rlamp free to |.|:-p'r-|-r|.1 buyers. Posiare £x-
Lri.  Blale alia collertion,  Bamluz, HL
I'etersburg, P]url.-l'.tl..

malls—wlth sur startling deubls premiuin
Bargaln Blamp pvli, Darard,
1"|. N,

FREE! walirmark debertnr
k] fape. L0 UL B.—2ice  Yanvoorkls,
H rmu Penii

TWENTYT Vhissd 5BE & pennd appreeal
spplicants, Purms, Doz 143, Mitsburgh i14]
Jennsylvanla.

BENUINE Confaderais slams I8¢ Lo ap-
nroval lIlLl|-|l'-lrIl-I. Ameriran Blamp Co, &G
Medmont_Ave., M. K., Atlenla. Oa.

I CAN HFamdle abeut 10 more serlsids ools
lorbors whi wa=i my hl-l-r lnl]ll mpprorale,
Idiseounks EveTage GO0 Lw Every stamp
puarsmiaed 40,000 r-|-1'1+l-ln. ]
rI[lII.I-b. F. H-IH.H. Drepd. 128, TOEER NN. Becley
Are,_Ch

HTAMPS, 209 HII'I'mnI:. tll-l'll:lﬂb aver
Bl 0D, and estalogue, Lie, Nornezn Bhuliz,
_H..l._'ll..],th. LRELY .

100 FIFPEREXT 150, 50 [Fferend ATrle
Hn LGe.  Mlehael, PI2m 23sd, IEellaosd, 1L

&F  Candla,

COLLECTORE. Fior esclanZleg alomid,
IFhigtralid  (usleands whl 9608 eollectors.
Ask Ameriran bhoakist 162, Reglsirs Fehang-

lilped, GBI Trassage 1 “IJnlm._l"qrh Framee.
MAMNMOTH Me=lery packet of rare slamps

For omly 10 f0 serlous approial apglicanls,
mlad valiighla Frid mbnims with erery Be-
Bectiom aflerward Ir slamps mre bheller ard
oor servhbep i8 diMessnt. Falr-gley SBfamn
Eerrbee, 1215 Browning DNvd., Los Angeles,
Lulitormla

150 GooI Aised  fore siam Be
Slamion, Kast-Lome, Conn. L b

FEEE1 1. B Ik, B, #1180 msetape
due I.r:lt 'HTJP t;.nﬂ -il'df:hr:r 4IHUEIH L
a al  applicants  sending e postaes,

eilata frow,  ‘Tatham Blampos. (D1ES),
"-'|-' Hpringfeld, Mas,

CANADA Conference 3 taloes frie with 58
Miferent Canada or 2% Merent  slrmalls,
plther parkel 150; bath for 25e. Lisgs Pree.
Bpeclals: GO (9T 5 1000 (5T, Thei 2000
(A, §E00: approval sebection wilh ewsh ors
der.  Vieberla Stemp Campany, Landon 4,

ONLY Se. 33 DEifferent stasss lscluding
gearia  Latelan Celangular alrmall stamps,
10 airmail. 12 Unlied cates (carly Ezauid,
commameratlies, &2 § pad [0 Ceneda,  Ap-
provels mmd  ARlustrated pricellss sent 'H'I.lh
earh order.  Curhin Stemp Cempany, Qo=
eealer, Mass.

ﬂa. MIESION A% Poued, =2 pnﬂndl
:lu Tiate free  Slkailon Compesy, 4512
Mo Iecloe, Chlcago.

FHEE Dhallar parkel tn one cemd m:lrl:l’:ﬁ
arplicants, Marlan, 107 8, Marshdield Ave.,
Clilzaga Eneda.
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RARE COIME

Memey wunied. Lio row know Chal
mﬂlgllmm| pay wp o BI040 for eerisin
1, & ecents? Apd kizh prembums fae el
rare eolssf Wi buy &il kinids. Send de for
laree cols felder. Slax meas much preds io
yon. sumismatle ©a,, Dept. H. Fr Worll,
Teri

r'.d.Llrnn.r-rH Giold nuarter aioe, 272 H&
Elzn, Ll gdmr anid ratalogue, Lbe, Doe
man Shuftz, Sait Fake  Tieah.

TWO D-lnu:lnu forplgn giler, one Ao con-
mer ealin, b erlEp ml:H: m-:l :-.1.-J.n|. T,
(e heat. Codar Rapdds

EARE TUmlted Htales, fn:nl:- toles, war
Treilala, Clglﬂll-l-i !I.l'.'-r-_. Mengelle, Colatalao

Hprlngs, Colorsd,

ROMAN Coia, 1640 yeare nud. 5e: Pales
tine. only folm In & I5e; modn ex-
it ‘II ﬂlu-t -nu ntrd, fe: Calliornia

soueenir  gnld anil  £%  mles, A
e Clangn, IM-Te-R Dearbom, i
AR,

TP Te $13.00 epch for ceflmlm  Indlem
hend pemmbes,  Hend dime Tor 18t of Ubess
wanied.  Colm  Bep, DL Bpringtield
Mlkaaniired,

GET I"mis .|nd pleasusd g collecking ald
Lo ﬂiY:hﬂ "Il ﬁl!lguﬂjnlm:t-‘ fod
] Wi ghied w
T':Irl?t‘lllil !II:::thFI ].Lmlh: !u'l'lll! Niuailss
]
miad et e, hnrhﬂ it U H
renk,  bee-eril

Texr. Lerpest Hara Cn
TNITED Suités.  Large
throe-cent nbekel end bargaim Oist,
datez  large centi, BLDER

hronze,
Geargs F, Caffin, Asgoste. Malne,

25&.  Thirten
HEND 10 For 5 diferced colng end eaia-
Tog or nb: for 259 diferent, Trayer Colm
o, La Fonlaine, Ind,

5 TO Fw Faeh paid fer old codna,
Alamy TEEF TRluahle eep al] ald moaney
Gel mosted,  Send 10 cents for Allustrated
eoln walpe hook, dad.  Guarknteed n:rmu.
Wa buy asd sell. Coln Eschange, Bex 6§
Le Doy, M, Y,

T IMFFERENT Coing, 11 bills and_casa-
b, 20¢. 1‘:r\u|||:u~|"|,l:I 1112 SBemarpel, Baltis
more. blarsland,

CAMERAS AND PHOTO FINIEHING

TEIAL Offer. Ireveloping mll G, printa
T2 mach.  IEemutifnl Jd-lmch enlargeinent Zie.
Youmg Thate Bervles, 03 Herthe Sb. Al

hany, X, ¥
YOUH Favwrite kndak  picture eslarged,
wlen Ox7. O0e  Three for nuarfer, eolm

Send best pepatlve  (Alin) Addeeis
Drarmer Pholx Lab., 281 Sequritles Bldg.,
Lreg Muolned, lewa,

POPULAR MECHANICS ADVERTISING SECTION

MAKE Your pids af I].'n'l:llrhlll.
Truralilo  amil Hﬂ:lllll IH:-II rulibir,
Maelle and Vicpsius Cemsent for nl-l'll.l-ln.
i, EnLeslor ehng, el Casl oomes
fram malid ke pul1|h.ul] marhle, Hols gulck-
Iy, Maleelals Lnegpensbve.  200% nrul!ll: Ko
machinery vsed, Dime brings ikl poul-
et Ruhberlie, graplio and marblelzed sam-
ples,  1lioskr IEberaturn,  Couwell Insti-
tuis, Chrapling, BLLeh.

MOTION PICTURES AND
BOUND EQUIPMENT

PAER Dargain headguamiers will sae yed
0% on & brand mew 100 [k caparily =iew-
ark-Warnes 14 inm, mollon plelife SRIEErE,
l|1|ul mH:]..Ind!Imm! Ft::ll mullm.]thl-mr 1:Il|n-
ning smee recl 818 F. W weler-
prood ease. camera i3 brand new asd
guapantisd. Prlkes 34.75. Order vours on &
moreey hack basls, Dupont Meono Blm, 1940 T,
racuralbla, Tree develsping, $:3.50. Bass BPar-
gafngram Noo 200 la ready, Husddrolds of
olieF Bargaing. Write i Yelos H
ters. D Comern Company, 179 W,
sun B, Chieapo, IO

$1.20 I‘-IJH- ﬂ.'lwlllnil bl-wrb«!-u' WLGTE,
Dur eabes ent sald enknewn wultecs
first  sborr aborn amount,  Wa  gevisa
EBIF{I'IIIII: il subeklt te sfudios storles for
Img nieturee. Bolng leeabed s tha heart

af motlon pletars Industry we know pesduc-

i Ir La, EsLabliilsd 1'III'? Frie
ﬁfmu"f" :‘:Ir'll'l-ll Beemarlo l}:r-q:lw
Mlaver Tldg.., Western and Siesra Visia,

Eledlywood, Celil.

1GMM LIBREARY Fillm 2o i

inalar it aclal LD, G0 ﬂl"!ﬂl"" h H.I.
sereen.  rollers 1. Trathex #lémm -
pleie [lne.  Yietor Surrel camera 30500
Slamwarl-Warner 4 apenl comera Hl & with
ekse.  Used Dremophod ﬂ?ﬂl H -.-l:l.
5§ page catalague fese. Fllm !'..1I.|Hr,|,

gull Errs., 1994-1 Doston Beadl [N, 1I'. IJ.

AR TTON E.llﬂ:lru AMachlees. Fllm. Baes

ims. Natoml Enulpment Csmpang, bu-
luth, Minn. e

WEW Rargain 1sts 3&.  Halman Flls
Bervlee, 57 1Eroed, Albany, M. Y.

BARGAIXA, TUeed thestrs prodeciors,
pounilheails,  Busmialles, seplilers, horni,
Culaler mallsd, &0.8, Corp, 1609 TEread-
ugy, Mew York

Yk BFEED Geaphie, with Kodik An-
wstlomal H' leza with one hedder, 85750,

[T r_.r|. ex Jr, with Kodak Anastigmal
:f Haatak 'Elui'l Mt :;.TTDM:JD?IE
"'-‘II.'h 2= fn i N
shutber, SI0.73. 25 zil Aubesmaphio Kodak
wilh Sepies T Anasticmat 160 Ilru, #1235,
gunlly Peket Komlak  with R-:-hr 5%
lene, &7, !.l 1%ztls V. F, mdak with
Modek §o1,5 lens, §8.23.  Bend I'qir mar bar-
peln beak Qlsiing  hundesls of ether bar-
palra,  Centrzl  Cameen  Company, Dhepl.
P00, 220 Soaih Wahash Av., Chlcags, IIL

AW Imcema from your camera Jnetead ol
expesss.  Low ool home sbu courss Im
Jonurnelletie  Pholography  tesches  yoa 1o
pialis pheanpranhs Tor ma@aEines, MEwESDLTErE,
aidreriisers, 'Trem g psiand. Exrn pood
moner. rlehl wheee you Hve: dellghtful epaea
thme cecupsilon, Wrile &2 frée hoslk bodar.
Talvereal '|"|1|:|le:|:|'|.|1+|-![1 LI:I1'|;_I:IT-II-|T.I'-5.. Dl
104, 1& Wu-ll- Ind B

IAMAI FILAE B3 Tp.  Art semsln 250
Lists, Mnme Morfe, Toe 32, Faston, Ta

HUNDILED P-Wt 1imm Fellz-Chaplin—
]Ikh-{rllaul——ﬂu 2.60, Art featupes
olie 000 foof, Llsla. i lengths 2¢ fost.
1imm Mavie Masier projeciors 0, Thau-
gl fodl Ghmm BI-DR. Bemisgion, 15ow 024,
Cincinnatl.

BARGAINS New 10mm, iowart-Warner
—Viedor mevle tamesas E LeFzs |
Write. Elder, Depl. 1-3, Chuima, HMam.

LEANN Miotlon pletare thealre bosloess
Catelog. Theatre Institule. Elmim, K. ¥.

w-um.n'sl Greatost "Prsiben Plap™ 10

jmewl 3 resls. Ilent or purchase. Wrlis

Ihluﬂ#ﬁ Fllm ©Ca.,; & Chuetls Biresl,
ass,

EBEUEBINESE OFFORTUNITIES

L[.“-:.E Maner in  pheingrap Learmn

nulﬂ.u' al haing  Brare lr full tima, MNex

othing Iks IL I:-drl.-lnl:'d wnneces-

Ill'll' Amerlean Brhool of Photageaphiy, THepE.
&%, ARbE Michlgam Avenue. Chicags

MAYVE Yo & cosssra? Wrlla fer [roa
pample of oar g mapstine, showisz Bow
to indki beller pietures and earm rsaner,
Amerlcan Photegrapghs, 118 Camers Honse,
Tbesion, 17, Blmss.

FILM Develepesil 2 guarantesd printa Frem
rach peeallve sl frea enlargement cougan
5e.  Heprints ¥n aszh, f Phole
Hirra i, Unlonodlle, Ao

a0 MEPRIXTS 26e. Flims
prinls each nepative g, Hllndlllnl-
u:urllll'l. Chiesgo.

]Il"\'l.ﬂ.ﬂ.l‘l.ﬂ Camere aml Blin 26, Nov-
#ly  Alercamiile. 200 Fullertom Didgp., S
Leomlz, Mo

FILMA Idewmloped 5o por molli printe 3o
warch. Ask for speclal borgels 1ist. Roasake
P'hoie  Finlshing Crmpany, 181 Iedl Am,
Heanoks, Vi

YEAT Pokst camern: Floe lisa: hime,
speed ndjustmends; pletume 13§32 ; §5 Talun
—3L e postpaiil, , Les Balios, 35 West Hisd
Bt INew York.

ﬂ!l:i

PLARTEX Imliu.'plrlumlifrr h:lm:tc.:ldu'n.}
men an opperlEnlly W ] L1
thelr com. manufacticlng arl gocds, neval-
thes, sowsenlrs, eio. In Plastexs mnd marble
imitagion, 3¢ materlal makes 25 erilcles.
Itutiber moulds Ternished for seeed presiuc-
thet.  Emall invesiment Brlscs blg Teturmns.
Hinen the ermsh, low-prleoed gouli &re
and ikls 1ine meets tha demand. Interesting
Booklel  malled free.  Flestex  Inilusteles.
¥-11L A, 1085 Weihinglsn Avenys, Hew

THE Ameriein Tey Firhange affers op-
Ifles Tfrom mewr 1001 Christmaz Tor an
dejrrrulest and profitablo boslness manifis-
lurlﬂl American-Alsde Toye, IF yop have 2
pmall spare 0o usE B3 A warksbap and are
interostad  n loFe  aml rl-l:nt'llih Foi  n
with o amall ouk #tari In thils new line
whirh, In splie of herd Umes, offers an ez
cepilonal chamce io ihe righd mam For wid-
wlew and Ieformetlon wells Ameslman  Toy
Fwchange, 41 Fast 423nd Bireal, New York

BARQAINB-—Palnt ln'l'ﬁl' ouifit, gasolino
enplee drive, s—ird Paknt
Apray Erxchimpe, Bor M-85, Ty, Ohio

BELF-ILLUMINATING Bigns.  Your nams
or houss pumbar Bl Lesen ibls business,
weift $10. (lass Epecinlties, 1643 - 27 Awa,,
Craklagd, Callf.

"EET To ]]IJI1I'I.n.I|
Turlor, ﬂ]ﬂﬁ

HEH—“mn n.'m mnucr I:rn-.I Intes-
ling, nnﬂuh]n. UMM EEsaTE.
I sinoerely L111-|rnh¢. dl.-ll brlmga detalls,
Fretbeh, B-155 Hpmllbon, St Loads, Mo,

WANTE =100 Pesila with someras o
m impiety, N Sant, Bo sl
iR, rings informa-
i Gian I:|I:| “'H'lﬂl-

EEIiJ.- |Iw.:l::I:l||II—l"l'lu'l_ll'lnl:l;lll- ﬂihﬂl‘ IMI.:;
sl na, &Fi § WE uper
Sperialiies, Sprimefeid, 15

“YOUR Bgocessful Guide ™ 2%  {eslnd,
A, Guember, Wt Manehiosier, Chio

BIG Profiti—Cleisisg beer osils,

un:ll:lru." Tie

Bluke

£i0-£100 work cleaning EBeer coils with
new Pris r nl.r_-llu fnly BLUS regpuireil
Experlznca sgary,  I"remier Co,. Dk

10, #id R, L.iﬂill Chiraen.

£2 ATARTS Dependable huslesss, Easy.

Ko pelling. _1topd, Vereka, Mima,

TTIAG Moner for you, .!iliullll.I aalll, prlatl

#its, Tremendous market, New, amazingly

rany procesd, Ladirn qulli?' eheaply. Writs

1‘-c|r :pmlm-rnl ]Iun’hn raducty | Degar-
Terrats Pirk

:IH.IT_'F' Tk u.nn_a;r Ir|. 1.I-| mereantiles rol-
lartlon Emsiness gilly lesirmaeil. Frea dde-
talla, ﬂmlgu Cole, Pres., Tower A, Srra-
o'l L P
I‘[II]JII_‘I.A Far high grale paint asd yvar-
nish  remaver E1. Absolulely  mearasiosd
A, R BHialger, Atlanike City, M. J.

EARN Tp is §25 weekly or T -
ing mushrooms in celler ar whed, !Ill'nll-'rmﬂ'
lppirlel frée,  American Mushrosm In
LBl , Tvepl, a6, ‘Parentn, Chb.

BEATUTY Formulas—Tes fare B1DB. Maleaof
Droikere. Consuliing Chapmbsls, 321 Dradler
Avenue, FPeoris, 111

FREH Itoks mail onler business. Biamp
appreciatel,  Trelaen  Herahl, 38 Libery
Hipeet, Ipmdlyn, N T -

" EARH In drained muto ot Instructions,
ane,  Emdernatlonsl & peney. Clmelnmatl.

FEXORMOUE Profis; qubek TeSurss;  no
oumrasdfing s mes,  woman,  snywheps,  Bles
Arthur Cp., Feegd. 5. 1Enite. Nant,

MAKE Tour own Indian bech remedies
and apll them, TEE prafts. Wa I¥ remila,
Barks, woic, af wholesale prices. rile In-
dian Hach Gardens, H-5, 16H N, Wallks,
Chleago.

MAMGIAEINE Thres monihs, 10 =1 pages,
Hona Tndistrben Ievinglen. Mebre

TRADE! 2! Buy? Asythingll Asy-
whega!l 4 monthe 102 Treiders- Kxohinde,
Frriplerra, H. Thak

“HAIEE Fregs!™ (A& mew Endusieyl)
Talr Eresders Ry 00000 epgd.  Bullfreas

eell §1.00—3F2.00 dozen.
1l markel. Eakll
Interesting honk, =
Amerban  Bullfrog
mank, Cihdng

CARH Inomme dally reslveving and ma%-
ing new mirrors st home,  Outfd wlik In-
strustiang Fuenlihed Welte Bprlokls, Flitar,

twrian, 1mil,

T'ROFITARLE Manulsclufing 85 easy wilh
MUller's foremoat Forovulas for meklng latest
advarilesd  speclalibes all linm  lswludisg
nlagkic mbker tire spread. ENH Ernlex,
deybreite waxr., shine stlx, jewelmiss Bedlizer
mekhpak, skeetox, puriter magic dish wash.
eheesn chips. Blg deal Batile Gavers. No Ei-
ehifnery, lovislss imull, Pmils gtk
Lilterwlare fres. Elier, Chemlst, 1707
TME, Tamps, Fla,
mH.:'l.H'E pﬂ_l}'l-lﬂriﬂ mtnhrllh-. enlorfal l:inlllr

o, Ten shing; mather upcanny. FMovals
|:|u-|. tabletaps, beokeisds, Baurs, whelstnnee,
Hard. inespensive, :I:Inp.ﬂ:lul’ EnanEls Wl
Beeral ceémest mthodi, Amsaxzing sassples
e, John A. Fayn, 945 Grande Vista Drive.
Lapd Angeles, Calil.

peofls, wnlim-
talsnl, Mo winlér care
rtune in Frogs,* frea,
Industeies, {133 Fres

WIN Thousands cashl ®end 10c. Qlst, con-
fenla, World Contesfs Magseino, E520H 1Tth
N.E.. Beattle,

CIHABRTERS: Idelaware; best, cheapest;
[;_hm {m‘nl Celonle] Charier Co., Wilming-



FOFULAR MECHANICS ADVERTISING SECTION

POPCORN Tappers, tanks, borpers, kid-
ez cheap. sides Ca., 2117 Harding,

[kes Rlolnes. Towa. o
AKLL 1By mmall. Books. movellem. Iar-
palrE!  Larps  profits,  Pactbeulara  free.
H._Fl L2683 wrhien, Chleagn.

MAKE Yaur own peedocis. Emplay azents
urself.  Tollet  wrilcles,  ssap,  eIlracla
o fuendsl everyihing, Valusbla book free
Notiomal Solencifle  Lvboratories, 1850 W,
Lirnad, Richmoml, V.

BUCCERD With yogr orn products. Make-
mell dhem. Formules, processes,  snalyess,
Catalag fres. B, Thazly Co., Washingios,
Lk L

NEY Makers catalog free. New :ll:l.ull.

Min
Orl#l6al pland. Vem Co., Tesneck, N, 1.
MAIL Oeder drug stoms, Let ui seqply
rour drug store wanis.  Imformatben gliven;
slamp  appreclatnl Mequon EDweug  Slaro.
Thlenar|] W

MAKE Produrts soureslf, Tested formo-
las. Colalog fres! Oelesiesd Laboratory,
Euiwgrdavlila, T

!‘-ﬂl‘ll-[lll'.ﬂ-l. El:r.ltﬂ- 'lrIII Tarnlsh Fermalss
ned  irade IEnes.  Lbsia deee.
LI PR '!.llllh'-llrllh ["I. D. 223 Gordes A,
H-;rrlrmuu

Bl Money ai home II.I.1rI|1:I Eube marks,
TefeeLord, iFenr, cEandellars: r Estif Ealhi=
il £ expeT lenee wnncEgary. furn|etal,
COanretil Co.. Ave. N DHEII:IJI-. ]JL

BTALRT Llile busimesi snrwissrs. Eierys
'MHE furnished, Mo casvessing,  Alavwensd,
PALOS2 Diroadwar. New Tork.
ARTIFICTIAL Marbla saniiary floaring,
Instrurtbees sovering wod or cement flosring
-E-nm ihlek, flreproed. wll oolegs, Low onst.
aminla] eéadtlsg, neeuld plaster pagler-
ml.ﬂul:l umnﬁm nr-:l:ln hMLL?ﬂ"iu“.tm
gry, Nexibla . particulars a lisLra-
tlans [rew.  Chris, Blakler. Elmant, X, '!E.

CHEMISTRY
L]lh:lllml..ﬂ I.ll:ll:l'l'l.h:lﬁ flilll-'.'irl:l

apparatis,  Catslog CF, Teal HII.FPU
g, 1070 BIE Hope Ave, Rocheser, N

FOREMOSET Farmulas—Authentls, peactl-
cable, epeluslve, IBexpesalve BoeeessMal
margfacturery everywhars sslsg them,  All
lines Iecluding Iuiest ndvertised specinliics.
Lilserpture free. Bliller. Chemist, 1706 FIAL
Tam Fla.

IG5, H0 IFROFIT Making formulas.  Fole
bewing and many othere: Aszidents amd emer-
Beicles. agcAriiflare. &llogd and asmalgemi,
wrilet'y meatarkals, Bdverages, cementd, glies,
paites, seosllages, hleeehing, senorallsg, el
ofleg metals, dyeing ghass, hedi creacmemt
of medals, beusehold formules, lee cream,
eanfeckbanery. charing gum, lapdduey work,
pElppnlEling  eefinin, Jubsleants, painki,
vaendshes, pEatography, ecndlments, caEnisg
formulas. rubfer, soap, eandles, saldering.
lgilet preparations. parfumes, walespreofing,
Mrapemafng, wiiting matarials, Juit wirla
fer “HelenilSe Aseriean Encrebipedla af
Farmukas.™ When posiman hanids snn
pay $5.00 and poatel charges,  Popular Ales
phamles Peegs, Itsam BDE, 200 E. Dmarlo
Bt.. Chieago. IIL

AGENTS WANTED

EYER Tlhr.l !J|.1l|1' We mean real rx-
hilaratlng batha. Heretolore mII-
lons|reg I:l.'ll.'||I -rd far for splpémr botks, Now
miubitudes enjey MeCogh's clear skin Sol-
fthig Hoap, mnlalsdog % pare gidlpliis for
iorous sulphur bathkng lt home. All ioilet
upi, fenukne opporiesily, Fae upnl.lr
Becomh, 220F Ewst THUD, Mew Tor

WEW Transpareni  neenilee lnlll:-rrr. -
doar edecirle beer slgms, relohew cangesbls
plene,  Theer sbawans 4e, retails 2300 Clean
up H.IJIII IeepL. a0, Lowy, B Wisl Brogdaey,

EEA Fozt cushion, Fits in ehea
Erdls fleei, wching fee. Deellghiful semse-
thpi, Belle on sight, Bampbe outfl fres,
Jirl=les 30 Box 1179, Akeon, Oiio

KEW FKledrle hors steon—hanes  anil
elrong bl gdges of razor bhlade gimuliane-

nusl;r Irvenilon of outstanidlog Hu:lnrﬂ.
Largn mEarkel ginonr ||||-|1r|us, wml &
I-lUl'lI] TN, A man maker. Wriis ].'ll'\ll:l:lt]

EF
Mg, o Depl. 10, Racing, Wia,

CATALMG Listing £.00% chemleals; 1,500
prlencifie beoks, A00 IMlgstratioss senl  for
Ay, [arpsbn 143k 10c. Laborstory Materials
o, 058 E. Tlak, Thleags,

CHEMICAL Experlmanters’ Handbock. ben-
dreds of erperiments, Sllusteated, G0: geoat.
pald, Expeflmant bogklE 13 Chesiol
ralalerne L. Ueneral Chemles]l Qo leaild-
ing, Fonns

FORMULAS AND TRADE SECGRETS

ANY Farmile thres dime or maner re-
Eﬂm Ogg Laboratorbes, Ihox 91, Tampa,
e,

ANALYRIA, Chemieal ronsuliatiom. Guar-
gnteed formulas.  IProcesses.  Welte,  Assos
elmbeil T'Iululll.l. I:ldl:rl.'lwlh. Imd,

FORMUTAS, Iractical plams, particulars
free.  M-loller. 231 Hemllien, Treenlon,
New Jerwiy,

UEE Cur gold and silver mirear forssalas.
Far mlrrors, signe, glais ghebiem, h guar-
enlawd h:lrrnulll with full working inlLrUh
I Liis 0.0k, Masiheifle SEfreor & Sig
179 - rl] A, M. Nushellle, Tenn.

GUARAXTEED l‘uﬂnulu pr\ﬁ‘.‘iuﬁ o
Irade  pcres  §1, 060 refandeal
_:-IIZII’.'IIIIiI:I Liaboratorbid, i-:l!l l:l:l!ll. BL., Peerla,

nile,

STAMIE Frimgs “Shart Cols In Cleinke-
try.™ amed elreuler o “Chemlsts” Hamiliok-
st S8 i, AR
= m ra lp-u wleies.  Fpubdkestions,

15 ol by,

GUARANTEED Formulas,  Trade secrets.
Ezpert analyels. u:ll.ugun froe.  Didusirial
Inatltute, A-%, Moewbsi, Mns,

FORUTLAR, Riudlnes plons,  Literaturs
frep. Qbelfort, 4012 % Keeler, Chbezgs,

EINCCE Ttk i probucls. Make-
gll them, Formulas, precesses, analpaasi,
EIEI'I(!'III: frep. B, Thaxly 08, Waehingsion,

" TESTED Formulas Newet

il
Catal reee.  Qelnitedd Laboraiors, Ed-
T o
MAKE Your ewm ducts. Fmgloy sfents

wgursell. Tollet mrcbzbes, soas, pEicacly, e
furnfah = wewerything,  Valuahle beok  fres.
afdong]  Helenilfie  Laborsiorfes, 1BS0W,
Brmigd, EEhmanl, Ta.

FORMULAS, All kinds. Guaraniesl Cak-
wlog feee. Hemlos, 31, Parleldge, DAL

NEW Life pratesiles p'l:.n pELR l:l-lrl!"ll.l L&
£1.000 for cach £1 month. . Mo malledl
enam, [ 0 BO Vi T.lm-l;ﬂn Al Aesn,,
Depl FH-150, $25 . Wells, Chleag.

MEN WiHh rars fo kdserilse oo gpeaids
afd dEaLFEhiite IEtmliclosy packages Lo ran-
Fomary.  SEeldr  werk: ¥ BN weekly
W CaRTRseirs el apply. Writa Al
Lt Mg, H870 Monmaouth, Cineinnatl, dh.

o PEGFIT  Selling pew “20-In-17
'HHrIl!n ubienall, TMetally The Cosli ¥l
£l @ dorem. Hampla 190, New Melbad
Ca.. Thesk PIIM-3, Bradford, Pa,

FREE—Amazing EI
line—Hghining seller.

—

- "‘lhl—T"ln_ i:tﬂhh-
& offer makes each

ceildnes sell § more——sales  gusfanbecd-—ps
rl=k—laree Drunn ree, Hempelewd,
Hew York.

I"'-.GHEJLE-FI Yaur Iname  BODR. Rell
what Ehiew want, 08 page cafalog 10s, Hagn
in,. 332 l'llllllnn BE.. Chicagn

KEW Jnﬂnl:!ll:n--}"rnrr Eamne prosrsel ee

PR 0r i, glehl. ¥4 rents
epchi, Oyep 1007 I'ClﬂL Hemdl NIfLEEn SE0E8
fatampal e smmple JUMy Mg, Co. 430
Arshret Ave. New Bedised. Mloss.

FEOETFFER Wikth our speciililei—wlkils 7=
rlelx, powerfally agpealice valees. atiraciive
commlasbon=—our lergture  will  surprlse
you, Hawyer Specialty Barvice, Ann Arbor.
MEehigan.

YIRS BELECTEGTPENCIL.  Ths new
bl pall peiicll il & hsdisanl eds, Wrikei
on pag=sr, woed, cellwlold, leather. clath. ebe..
in  goll, silver or oetallke ecsfesa Fully
n'ullnntud.. encil mrnprtl::- t:lth slx fmat

q!ﬂlﬂp ap and ral gald T §2. 5k
Thupt, Warren-Knight Cn,, lﬂﬁ M, 1Z2Lh
FII:. Thiladelphls, I"a. .J.i'ﬂ:ll.l wanted ave
or .

JIFFY-TIRTTE, Magle poblaber, Thstrib-
ufors wasded, Sammple 262, Gleneral Sabes,
Dieviel Bulldlss, Philadidnhia,

MIAINERS £ whe—kl8la Furmishsd

making sparkilme chipped gl AT
plades, :nu erhmards, medelllon,
:Il‘Mﬂ makbet fran. B, I'simer, a1l Won-
BT,

DIF["HIHUTIJH.H Teprescnt misalaies
Ball Latwz—swlf-sealing banidags thst

Imulhu Cireat demonsirator. Lowest peless.
A0S P Goml repester, Exelusi=e Lee-
A813- AT Flarrison. Chizare

BELLS Like bal cakes lLIT: profits.  New
poapdlskes.  Perfume elotia lastbngly when
uashing, Terrltory Labomatorles, Lynbrook,

Mew Tolk.

25A

EXTRA Moner, mall ﬂ.ﬂhlﬂn ml:tl]

et homs,  Parilcolars &
Gapden, Flartford, Conn.

CHRISTMAS Caril salespoople everywhe
Abadulely finist :l.l.nr“urng. T.:tn.u; ||r-|.|E:.

feesh pedal  Bobilnsin (Greetings, Clinboe,
MassaidnseLLa,

AELL YWax pell=h fur Oeess, farnblure, as-
WIDI}UM. Landau, 1132, Herookland,

1047 THOFIT in the aar 10
er. Mo ol o Tr}ll."l.llill'?mﬁ'rlil.ii B:‘:l'?n

light? Xo wind can blew L out, Retalis
e, Senple a==d sales plam 30:. Miew Meik-
o] ampany, Thik 1PM-0, New Muolhad
1Hdg.. Meraiffard. 1"a.

PUFETILALIT Arcris—Summer and Tall buss
Iried loddis e=lghly gosd, Send for calalo,
e T, Hredl 49, 3507 B, Stele, Chieago.

KEW Ievestion. “"Magple Wick™ nerfumes
hioree from elestrle ol Sefe! sl ¢I||.||,|
n s, Fast ul:lrr Endorsed by leading
MighElnes,  Eend Liski¥  Pir  akmapla,
MWermer, 172 Court BI-.- ]!D."l'.t'!'rl o

IIJIIHLH-'I“—LiEP':q!u mlrun-gwl'nu:lﬁ :"]3 [ ]
allmants; pr =a [ ' £ Hmo=- .
e, T4 imEsten. .g' 1}|-ﬂw

FUFE. New catelogue. best  sellors,
Worlid'a liweil porlioag, Ivery. Mew
Firls  needle Bloks,  Tun-menders, o TEROT
Blades, lI:I I‘H::' Nille O, Bomarvylibe,
Mapsarhuse

ALAKE !llm m wesrlng ap-
parel Tor 1k hllmilr“ﬂj'. Na sxperience
or Investmesd regubred.  Wrile Nemred Cuo.,
Ihept. & 432225 Lipeoln A &, Chicagn.

§T7LEl CLEARED By Gechast of "
oo Blea.  Dime beinas 29 papes of
Flinbtled.  Pruitn, A, Elliies, 1 ]

MAKE Meaneyw. Collect $6, Eeep $ﬁ. ':I"ull

t!lukh selling dul.llr ner month “'hard times'”
beles,  Write the Fidelity Mwizal
enedil Agmaeiatlon, Roekford, 1L

METALLIC Liguld: Solders, pepabes, miel-
al, wond, glisa, whibeut beal,  Tremanilous
profits,  Sample of wert free. Beslever
FHTEM Bevlng Pack, Chleags, .

AGENTRE, Hmiash g prices, Sanbss omoles

o b 4 oz vamllba B¥e; 51.00 slze fonle
lde: rapee hlades O for Bl%e: 180 gticks chee-
fng gwm 1ie; Christmas eards, 21 in box,
e 150 oiher bergileds. FEaperfees wrmec-
vesary, Wrile Carnablon O, P, B5. Louls,
AMllssourt.

CASH Intome delly resllvering mirrors at
hema, i D‘thlllill':utfigl}t EE'H?EMH 1id:-I||.-a
ware, abe. Dol furmlskel, ]

Plater, I8 Maglan, Ind

AGENTSE Everpwhers maklng money witl
oar lne of antl splashers, dSpsmled in @l
homes, Hig earnings possible. Welle Lea=bsy
e detplls. P, Baed Fllter Co., 231 Brood-
wil, Miew Verk

FLAVNEING  Estrarts—Hallle

yourself!
Labels fumdshed. G005 profis! Whikl-
wind money-makera!  Ilepeslersl  Free af-

fer. Themas Manufeeturing C r. T&-
ilikn ks, Tmed ¢ e

B3 Mlomey spplying gald initials oo au-
muu“;::l L“Fl."“ :hlng'l Lmu:.'...]ib:u BTl
P Anmplis, ““Ralee™ 1934
W:|h|m1|;|-|1 'I'Il:lll.m Alass
d-ﬂ-F.'"ﬂE‘-—tl‘pluwnll:r 1o make
hoak eontalrlng B sacrscfis] business plams;
home or ofice; send far free dnteoductory
%miltt Elite Co., 24 Grend B85, New
ark.

FILEE Literatuss desspililng masny monee-

Ty

Eaklng @lans, Delfori. 4042 KN, Kesler,
{"Bilragn,

FENNT FEarh. anr slzel Nen-iasnlshibla
winiow slen ledters. 2000%  prolg! Fres
working mywlpmant, Sampbes, Mecard Brenli-
Ing oifer. Aflas Slpn Works, TR Halstel,

EES.

MAKE Your own producis, Empley acenss

yourself, Tollel ariicies, mmm, eXiTEcis. 'l.'l-n
Tarnleh HEHIEIIH. Ylualilé  hook
Narloea]  Helismlite |.rl|.II:lT-Il-lJ.I"|I\. ]il.-l:l'n'
Iaroad, Tiichmoss,

AGENTER: Htlrn'pl'n names on pocket:key
rroefeciars. Eam Euk wihik yous name,
addraie, Ehe, l'I'|r||I1l nubilks.  Embibem
checks, chesk-fobs, neme plates  Hert MIg.
Ca., B0T Degraw B, Broshlpn, M, ¥,

QEXITIXE Qald lensrs for glbore winmdows,

Fazlir lﬂl!IIIEﬂ. Frea !!‘lllnﬂm ]'i'l..i-ull n&r
1 nerel  EEeRzi. I .
LER-I1 Mosth sk, Chicagm, ¢ ther
FART Mall seller—-Free semple.  Plans
Clreulers Turndshied.  Beewagan, 2928 Waat

Angules, Calif.

SELL Men's neckmear—wonderful peapos
iitien. Aptor AL 39 Eget 28ih, M. Y.

jen, lag




AUCCEED WIh {m oen products, Iake-
el s, Frorse r:n-:m-e: mnalyses.

Calakeg feee. I, Thazly Cu., WWashingion.
I,

olishing cieth brichl-
ens mll metals Imstantlc gl Nalustee furnl-
tare cloth  wases, pollshes  furmifome  Mlke
maxio; wnbeatable 262 pellers:  enormous
pealics, Bamples Trew. Ehef D, MPr.. Unlsa
Uiy, ML

ALGENTS—Clerver Anvenpios’ Enksrans
migkis ETieF pEn o foonteln pen. Fasl ofies
selier; LlE profit, demand lecreasing eve
wher.  Exclusive tervliory offered.  Bamgla
free,  HL .Hl".;'l Compeny, Tribupe B,

NULUSTRE Meldl

HNew York, M.
PIOFITABLE Home Business  Leziti-
mzle, Mo canvesilng, Najwosl IPohlishers,

I*-#21 Brostwar. Mew Vark,

NAME Plates. mml.erﬂnI-llH. pigne, e,
liamd sngeavel enslly sol largz prafis.
Ikregt Dros.. Wisdkrogs, N

AMAM In emsch lown I-u |l|i!i wiils PaEll,
reflectors, batlirsnn Hxtures, refinich Deds,
nbrruts, chandellers: by new meibad.  No
rapital or esperience méqulesd. Almpke plan
of monufesturing at home slarie yau 5 bi
inegey=niaking business. Qo Tarnish
Free pastirulzrs snd preafs. Oun Meiel
Cp, Ave, H. Decater, 11,

B hlmlr pnd fase gales, Ereey owoer
liivs @ald [nlilals fae his autn. Teu charee
£1.60; teala $1.40, Tem onders dally =asy.
Write lor parileslsrs and  fréd  skoples,
Amerlean, Alpsagram o, Depl. 40
krasps, 4,

AFLL ‘I.'Jrgln wanl 2-pants sulls, $18.05,
Tacked e 25,000 guakantes bopdl £S5 HE
every sale,  Artuml lesds fornbshed. 013287
lighln mamigdea feee.  Domes sample sudl.
Willimms Dros., 879 Deogdesy, Degt, AL-HEE,
i Yarh.

AMAZING XMoo Bhifc-Jilk—lsnkis  1iks
Hpsilelk bui shines shees 330 {lmes, Becsol
fermuln, A fiw gqulek "serlbbles™; & quick
ruby shees gleam!  Sell retadl, 130 Alsn
dtaplay el plan foF wholessle 16 sbares.
Exclusive derritory. Write for delalls,
1. B, Bhlme-H2ik, 200 Pasik Ave., Depl. 210,
HNew York Cliv,

LIAT Conialnlng 100 fesiest solilng !tm:
_I'FE_ Maps, Iebshinmsd, Va.

GI".'I" Frofiti—TIn o 1706 weekly, 500,000
pamchboard Hem angaunres new  no invest-
miml plen, Heeden  alaring. K&RB, 4126
Itererawaaid, Chleags.

BrlESMEN—Four E15.90 salkes to glasms
el you ELSDD (dally, Bayera HSystoma, Esf.
1585, ZH00-130 Ehe®ald Ave.. Chiragn, I“

BELL: Stpres or homee—Ss) seoms lhl1'|'"'ﬂr
#rd, gas llghises, mmor Lledes. asplein,
breath gam, chewing lazative, sdeslve Cape,

palbah, BuAdierdhlela, poldlahiing cleths. shos

lares, man¥  others, Atirsetlin  Qdeplays

|.'!|.u “run. Bepecka o, 3-103, Halll-
I

'I'JIﬂL HANDE lmlng new excluskenly di-
alened  busineass latier cards prisded
iwe ealors, $1L.6G5 Lhousamd, (e eolor §005,
Leaiher case (ree.  Two selling plans  Bi
spmm, DLt frpe,  Chiragn Huginnss O
Ikept. B2, Gludys ot Hamilan, Chlogds.

HIGH-GRADE SALESMIN WANTED

NATIONALLY Knewm clthing manulae-
turer hag boeendisle opesdees Tor mem with
or withoot experience, =alished with ¢arnings
wriend B0 weskiv 4o start.  All-wonl elolbes
it mmazinglyr lew polees. OuicAn Ineluding
Jisl l-nm.lr-ﬂ patierns loaned fres,  Libaral
praliE, aubt affer. “"Mapbe Mories™ do
|'II.I||]IJIH'I I.'F‘llrl.ll.nlur 32106 Wahanals, Chl-
TRED

A BEMMFEAENTATIVE In every city mnd
Lism fer m large rorporstlon prochdise a
presd mew mml eepyEiphted  servhee
warkers can maoke uwp d0 875 & work anl
bulkl up a Earze manthlr bopes Income he-
terrblacy  apd  frablnlmE.
Wrile quitk. A, Molzmas, BF) fergen Ave.,
Risrwy (7ILy, N T

BALFAMEN=-FRomsthing new. $23 dally
prgelblo:  eEparlencs UnREREREI T, Cufiy=
Flghred whols farelly bemaie rertilicale: ageg

edilms, Fazizslvn

T in B0, W to $0, 003 an Seaih. Delalls Tres.
Wrlte, Capital Muls] Bonefil Ageocbation,
Thpid. SO6. Dienver, Colo

HEIE'E An unusmal appartunity to make
0 manthly exira. Natlonally koows Hloe
work unlforms,  coveralls. darkels,  pasie
l||!r|.lI eaqi, Adverililng embealdersld. Eve

¥ huginess @ prospeci. b Frew, Wrile

Iulil Co.. Dept TEL Lipomler. Ted

WONDERFTUL Opgartund 2040 dally
can be sarn Mo ezperlencn  mecezaary,
You ean stert af omee. Showlng labest thing
gut, Bell prledtios ot home proestlan &b
ogaf, ARes 1 to 30, Mot Imsuranes but pro-
whiles bemeis wp oo §1000.81 netorel oF &cs
ehilental desil. 3000 per week AT |:I:h: or
Enjuread.  Addresa  Natlenal ALl Boelety,

POPULAR MECHANICS ADVERTISING SECTION

. 8 GOVERNMENT Taditlesa, 21708
F1B0) wd uwp o Fear. Lek our eopert {farmer
Eoseriinenl examiner] prepare for 4 poe
sliion In ke rativay madl seevioe. roral e
rler, post offite, restoms and ofher beanches.
Write today for free bookel,  Degd, &, Pag-
tersom Schigl, Kochester. N. 1.

SHORT STORIES

BIIONT Hierles meviesd, iypewelilen, mirs
feied.  WWrles Tor detalls,  IHursh Sereien,
Tiex P-1015, Harrlburg, Peasa,

FRINTING, MULTIGRAFHING AND

MIMEOGRAPHING
PRINTING, Multigrapling, mslmssgraphs
ing: dollar slatiomery: semoles. Vanakem,

A71 Elghil Ave., New Yark,

GO a3%ed ENAMEL Folders, 31280,
S0 eevelsps elips, $LTE Bamples.  Goml-
prizd, Flasrlsonbore, Vi

NEARODBEAVURE=O00 Letierhesds oF €.
velupes B1LAD prepafd, Sollidays, Knex,
Indiana.

QUALITY Primiing, lowest pelee.  Ware,
Buox_ 357, Fort Madisom, lowa,

PERBONAL Stationery 0o mpoatpald, Lo
while [ H. bamd envelopes, 100 akeets na-
per B7a7", Wasie sl gddress meally nrinled
In Blus Ink. Cash wlis order. Seilsfactios
guaranbeed, Wt of lll.,lhlh i dde,  Thar-
auvnel Hisiloners, Camden, ‘.||

FPRINXTINO—L00 L.llll.El'hl‘:I.dl. G0 ERTEs
Iagied, F1.00, Uit & linee.  Flanpery-Me-

1 Lspwrence,  Mich. i
1ane EIPEINESS Cards, card cmse. $L00
MLEIRer. TPrimiee, Amibidbee, Pi

REDTCERF  Peiees, statlonesy, elfalaes,

achs, lonae-leal binders, ruling.  Commoer-
elal Fress. DBadavla. hlo

Tkept, 1, Springfeld. TlEnode FRINTING DUTFITE AND BUFPLIEE
NEW B aliy—Eells erery baslmesa and "
prefesslonal man, Four 15 mies lhll.'r nax ;-hm-";ﬁ"ilnhﬁ:luﬂ“ ]:;T]u m.

£280 ‘"‘“ﬂf Farer :ﬂ ared $0B30 In theee | [uma. Pa.

ElunThi"lenL l'.I.!I' u'uu:u .:IT " - T-'HFEIJHT‘HEH hurgaing,  Whal gize do vau

wanl L5 i . Exh )
PENNT Each, any izl Nen-tamishabls | Dol 480 B Bain. Mesiden Cann o e

window slan I:-:I:I.tm 1‘-:II:II:I'EH wroft]  Fres
working :q:ulr-rn Sammples, Record breaks
Al HilrL Worka, 791 Halstad,

HELP WANTED

AGEXTE—Mosrn corm and callous remover
will bulld weu o stemdy repeat husliess, Sead
ladday fur pocked-sizn [risl ouffd  Tho Meas
Company, 704 Beerle Bide.. Rochesler, M. Y.

ABALERMEXN =Rzl amd Insfall il hursess
far heating sleves, ebr,, cheaper than easl

heat, even, cleam  Earnings  exeellent,
'Glulﬂ-. 'Iilnl-l!n. Tex,

BOMETHIXG Xew 1o flre exilmrculshers.
Teed Comel Aolematles, Praced En Wl five
vears  Exclusive terri nrice oong
pochetbaaks, Wrlle B il Comet
Italifng, RLit1ednn,

WEW Sgli-Rafanding bushness balllors for
BLOTES, stetlans. IHIF"I:II.TL Bl frent
money, Danis, Fepsats, it oot free.
Trofam, [eept, 187, XM Wabansie, Chirngo

HELL: Oripal eoneemirated mauth wash tahs
bets.  Flimimata bad  breath, '["-lrrlul'l In
purse.  Jletnlls 25e :E!IT' roflis—rereal bas
inima, Fros svmples am

ifakle,  Orizal 'Du-.
Diegt. P-11, Fltehbure, Mass.

INEXPERIENCEDF Exrn lerge fommizsben
anil eph Bonus.  Write immdiaiely, Tl_:nlq'ui.
THserlbutors, Hox 207, Waadbrides, M. M.

HEAND New guarantesd business bullding
plen  far &I retilira. riplng  Munlry.

‘Corzt,

Inezpensive.  EHalesmen clraning up. Mg
sellinE oubfls Fres.  Stimulators, Bme, 4311
Tearpesronid, Thleagn,

HALEAMEN: Bell  huslness  slatlonesy

$2.45 per 10066, Frerybody buring.  Illghest
malliy. Freo  cuts. f‘.aum:llslnﬁrjl.m e
i),  Tarpe owifii  fres,  Wllens, 2130
(Aladiye. Depk, =9, Chicaga,

TBISTRICT Manaper wanted—must be re-
spomslble end sble o Ananes sell Ue Feasimn-
ln exient, This 1z a piricely begitimate,
fast meney meking business thel wilE bear
fall Invistigatles Ol eaimpany highly -
e,  Ibeforences glven wnd expecied.  Mamme
‘Il'{.i:!'ll:l'i!r, 2041-40 Westorn Avend, Chlcago,
nnle

MEN Wiih cars wanted for local Cea gni
eofen Foubes, Mo eEpecicnes requined, 3fust
|II! sailaded 1-:|- rnl.'l:-n 27050 werkly b sterl

CROTERRETE 'ﬁ"’ 1.'Ii'ri|..p ..uhu:.
alills, 1l|:l.:lu Z‘llur, In-
einnall, Mhils,

MONEY In mushmeoms. Fam upwards of
B2 weeXly oF more. growing n eollacs of
aithiulldlzgs, TWely markel, Fookiek and
partlenlars Free. Establlahed 23 vesrs.
Adinas Misheeam Coo, Depl, H, Tamsnto 10
Lianaata,

WANTED Pariner. Hik irlp Bouth
Amierien. Adverilel wilEnl, 0 bnepelmant,
Fulll infarmatisn {mimesgraphed [ollal 102,

Wagner Advertising Servies, [ES, Tresdon,
Niw Jeraey,

EDUCATIONAL AND IWETRUGTION

BALEEMEN: New ped  hat
Tzalira g 400°%, G0O6E mEles gearanfee]
tlire pair Complebe |lee Tasd selling sois
neeesaliles.  Matlonal, 1010-AM YWenbtwurih,
hlrapn,

BALEEMEN-DISTHIRUTORRE.  Xiw aubn
tirn paleh) Fowrasmilesd 10,0080 miles. Ha-
palirs hlowouls permanenily.
gus sCmilons, dlre shioga,
quﬂhr}lplln fﬂ'lf.: ia dt_ﬁ:_cn .
©F. HElFe  LEFFllary, rqgm;r JEuhibier,
48 Turkhardl, Darton. Ohi '

Free  deal

LBACHETAOR Brligce degmes, fwn  years.
Fleviriral, «itil. chemleal, radio engknecring,
Clhgiirs Lo e rd, Catalog free, Indiana
Fort Wayne. Indlana.

PRIXT Your owm eards. stellonesy, elrcus
Bars, wmidverilslng, &e Heio maney, lasw
relos furndshed, Trént for others. Llg praf=
ks, Jumdor press, $5.00; job presies, :|;l:|_-
power, F140, Hend slgmp for calalog

full Information. Ielsey Co, T-11, :Ianrl-
i, Cioes,

THED Type basfulis, prigses, Send stamp,
3, Cambridge, hlass.
PIENTING Ortfits—3 [eEEEE, 1{;& supplies,

novelthes.  Bend  glal talog,
mﬂ I'ress. York, J.'I-:nn.l.Il i catalog

GUMMED LABELS

L0 TPRINTED : Kama, busineszs, address
Ebe  J0= . Ellh Holroiee, Blngs,
S T Tl e labels md
stk2keTa :.'-uw 5. cnplegely "

IZ%-pmge  “Tand-Y-1bosk ﬂ‘
| BT A B-md 10 epnts in stmmps Lo coee
mallkng. Fyir BReady Lakals, 267- !"H w.
171k BL, Mew Yerk Cliy,

DUFLICATORE AND DEVICLS

NUTLICATING Machines 385 1o §B5
Rrtary sterell. clay composltion, gelells S,
ﬁ:‘:;: ?fﬂmr]l:rt"mh“n‘:'m“h* i :llu-I.dt.I;_n

r & shurgh Typewrlier Bapply,
Hulite KTT, Plitehirgh, Ta, "

RUBBER ETAMPS

BNAME, Address, 2 Ines 2%e: 3 lines

Afe.  Hiamn Werks, Aubuen, Tulh:
REN:-RITABER, 2 Ling 3he: § l=eg 30e

Fahlterg, 021 Farnam. LaCrosse, Wis

TOBACCOH

\'I-'.I-I'.-l.'ﬂ.."ﬂE-I"": Loaf tabaren.  Chewlne ar
mink i r i pound sample pickipe,
thrﬂ- hlnll 1I3II'I prénmbd, Emnomy lErand
mme 6 pounds §L0. Farmers Exchenge,

Wi

ECOROMY E=aking 15 presdds ) aged mel-

Tecbmical Collego. louwr Chewing 10; Kentuekys hest G: mild

FLILOD  MIONTH. et after-depreasben | polden Borley snd mller; etther $5.00

poiermmant jul, Tarticulars fres, Franklln | Flevoring, Prepald pound sample Bae  Beet
Ieticute. Depl N3, Rochester, M. T, Chnats, Wickman, Ky,

WE Cen guillly you fer seerel pervicn and
eelentille Inrestlcadors career. In thenal
Berrel Bervled Initivete, TA-E1 Iokboken,
Wi Jersey,

TOILA li“m—ﬂmrlnlwu—u b, , ‘ﬁ
#1.20; clewling, 1hg., &5cz 19, l1 Ij l
H:Ilt. Bie.  Moward Eros, AlerSeld, :f.,



FOFTULAR HEEHAHICE ADVERTISING SECTION

HOME CRAFTSMEN

IWIII'I!I.!IE Enr‘lﬂ::tn e hn:&th%ﬁhm
1t apindle THE Kl 0
isFns.  Kraftsman  Tosl Ca,  Fleven
:I'nurt-h:n East Marrison. Mailingen, Tewas

FIELD GLASSES, TELESCOFES AND
MICROSCOFES

BIOLAGEITAL K, minplete with dlseert-
Ing miceascope and 47 instruomengs and aup-
nlies r.;...- plbile makisg, Wanderfal talue [or

£21.00. Postage 25 Froe  atalog,
Wimn, 124 W, 31, New

renis;
Yark.

GUNS, FISHING TACKLE AND
EPORTING GCODODS

KEW Tockpl weapos 401 TRHla zame!
TElus stoel. .l:[l.ﬁ'lu grip.  Illusdraced Blsera-
{ure for lllmu. portgaods, Bog T5-3L
Iketruols.

HL-"A-HE.LITHH' Serrels—Hlalng, emgrating,
checlering, Z6g (rolnb, Iptornstienal Agoesy,
CIneinnmt L

HANE Flshenoen, here's a halp, l‘i-t'l

il Fisherman's Oalendar, 20, flve for
mn. ez 143 00, Bia, sprlnnrrmlrn. Masa.

"slodle:  HAng H_h' 3.452 repEils
B, ]ll:I shek, $4.95; hi-povwer Inenal. 695,
Rhed, larged foee  Catslog, W, Les Bales,
U3 West Jind New Yook

ANTIQUES, WAR RELICS AND
& IHDFIAN GOODE

BEXD 3 For 1'|r|u new st Tndian relies,
antbgiie ﬂ.rtinui. . E. Ellls, Welister Gteves,
Allsspurl

MUSIC AND MUSICAL INSTRUMENTS

FORTUNXNIEEE Nelng  made  from  songe
theaugh talking pletures. rmlio. phosageaph,
mnsin publishers, “HIL" weiterd rovise, ar:
rangs, eompoes musle G0 voar lvrles or breles
i musks, We submit to sludbae apd alher

merkets. Free reading.  SNend Tor boskilet.
Tlelveceal Feng Hervles, 835 Aleyver LELdg..
Hallyweod, Calif.

LEARN Compoaing, wreanging. Impeocis:
Ing—all Iesifuyments, Bperks, 1184, HNess
wizh, ann.

BONAWHITEES—Professfonel plan.  Xd-

18lT IDenforth. Syracuose

warl _ Maidden,
mew Yook,
T TAY Cask for pong poemid or misle

P, W, Ford, 211 Pifis Avenue, Bew Yok

LATEET Bang hklis 2% renfs  posipald
Caldlogoes Tree.  Serse Dlairlbwiing Co., 210
(¥jra, 2t Lomi=, Mo,

EONGWILITERS!

Deorms, malodies,  As-

toendlmg Ilon. HEbbeler, 11, 104

Kevalang, Chicaps =
MUBIE Campissad 1e wonls.  Wonilepdul

pronasfilon,  ILwer Mg, dighknsh, 1%(|s,

DUD-FLEX Beeds for clarineis. and sox-
eplanes elbmlngle r orecd treables. T9rla
for cdreudar. Dros-Flex Ibeeds, L1204 Ied Ave..
Evaearille. Tnil

A0NGE Writerse Bend for our “"Piihllah-
Ing Agretmimt, ' MeKinlar Bluaic FPrinters,
1501 K. 55th BE. Chlegrs

POEMS Waneed, Work gearaatesd.  WWa

Eul.rllj'h f:r:.il I||'l:.ll:-l'l,‘u Bong utesii, Dagt.

BOMNG Writers wanted now.  H0-30 plim.
Indlans_Song Tiresn. Salem. Indlana.

BOXNO Taeis wrlis Hegualis E'-Ihtrl 13
Barvics, Bhurmss Branch. Las Angeles Calil,

FATENT ATTORMEYS

PATENTS—8Emall |deps mar bave laree
romminerelnl passliilities. YWrlte IInInEdIlL-H]'
llll‘ 1nlﬂrlni-l|l'll'| aii hirgt Lo predesd ail “Hee-

of Imremilon'™ form. Dielays mre dangers

|:|III in nt ingtters, Clirenm A, O Frien,
S8 Adams Tuftding, Washington, I, ©.

l".n'l-'l“Ei.HT!'l Sond for free hook. “:EI:-J-lr to

Ohtalea & Palent,"" a8 “Reeord af Dnwen-

Hom'® Blank, Consolt us pheut how 9 mre-
(1214 fileaa.  Diefepesil paviesaba, , YViclor
J, Evany & Co., G8L-J Yicler Pldg., YWash-

Imglon, 1. T,

PATENTE. Instructlons “"EHew e Estab-
Llsly Tour Kighia'™ snl form, " FEridence of
Concepiion’'—sent freel  Lascasice, Allwles
ﬁ I'Iqli_'l:l:lrnl_E] 411 Baowes TEulldiss, Wisking-

n, T, i

PATEXNTS Towured; Lrade marks
tered—prelimingry advles fernlahied
charge. - Hoshlel amd form for  disclesing
fdva free.  Brving L. Mei‘sthram. TEli le-
ternitiongl Bldg., Waskinggon, . C.

Teils-
witheun

PROFIT By pateste. T protest mnd gulils
rau.  New Tork workd's IIIr~-'r|- nlnrl:ul- Hamrrliz
!5 00 patanta I|1:|r:-|:~:|r-| f 511 Lradle-marks
B'-'LUI.. rus:rru: Ls .00, '||.||||l.|||- fren Fie-
lbeben, Patent Altneney-Engls

.” =) years e::pu:rl.turu. 108 W. 42nd 5L,
Hew' York Cly, S
FATENTH:  FPrompt pessonel sercipe ok
fowest egaf.  IEmip® Dlwreh. Patent Lawyer.
ook F AL, Washingtes, I, O

INVENTOEE Mey eow §eavket nrartlesd
new jdeas Lefore pajenling, For Enformation,

welte  Chariersil  Institote. 501 ISarrlsier
Tullding, Waskingion, 11,

EsTABLIAHED fead, Al LEvEiE
luln'pl.:r.r Fres bgoklet,  1"atents,  Trade

eagha  Copyrights,  O®ess:  Mongdnoek
DBlock, Chitago: Amerlcan Sscurity Bullding,
Waihkngles, D
PATENTE. Booklet free.  MHighest refer-
recdd,  Thedd resilis,  Promplosss  sfadeeil
Watsen K. Coleman, Patent Lawyer, 134
Minth 8., Waahlingtes, Tk 4%
TINVERNTOE'S diulde,” valubide
melion Eree. ramk ann, Iteglaterid
Atorner- Engineer. 220 Teoadway, New Tork,
YWHAT To invent. List aof wanted inven-
Uloma sl [rea o& Fequesl.  Tres fur Jegnl
I'l:lnn far rr«.'wdll:l: proafl ef kncentlon, Write
ereene, ®18 arrlster Hullding.
“-lllllnﬁld, Te. i

Lmfar-

2Z7A

IONITEIL FPwlent lsswed. olher palents

priuding, Nog shiwks, ss burns, Commercial
Held, 30,750,000 bayers In caund WYL=
lism Baresch, Collige Polst, New Vork

PON Sale or ropally: Right and Left turs-
Ing signal swilch for aulsmohiles, Adam J.
Bohmiie, 1431 E. BKudlzlll, FL Warns, Ind

MAXUFACTIORERSR Wantkog  proflialibs
inventlens. send stanp for mew Llst 250 ses
lecbind Bnsentbons.  Chorlered Trstitute, 5540
Darcister Dulldisg. Washington, v ©.

INVENTIONS=<Elace Jou conceived onef
Thern I8 a lomg, winding fead te vravel b=i-
fore yaur wlsion af rewards can be seslimeil
Bemdd for the new book Inremilons snd Pab-
ents. Thelr Development and roscfion’™ hy
A= pmlsant authorlty, TL k8 designed o
pubide ik Ipvemior o hle wey End heln
him mwobd plifells. WIE be sent €, O, In
Pay peatman $2.50 ples gpoedfage when e
hasds yom {8 packaes,  Tepslar Mlichonles
Press, Neoss 302, 200 E, Ootsrls BL, Chls
188

MODELS AND MODEL SUPPLIES
AILAWAY  Blodel lupllllIl—‘l"rltH. elg-

nals, besuollyes, o, Oe.  Crovan
Railway Models, lflrlrrv-rlrh 'f"wlrl.

L. F. HANINMELPH, S2-I Vietor Bubld-
ing. Washingtom, 1, L egaf, Mook
uid Informeilon Tree.

ROMMELET:  Aedel Bailwar Operation:
s liobd, civs half prics, Blamp. Bax OGE,
Marristown, N, J.

INYENTIONE WANTED

WANTED —<Formiules for making sew, not
vet mohl, distinctice dosl peelucls,  either
pactielly or fully prepercd. i relall gt 5 &
10e: mlen handy patesited howschald artbeles
to BElall wp bto 3%, WVpite. I-I.IF"‘\-I.MI Hia-
1%, b, Thow #4, BL Laoiks, !

INVEXNTIONS '|-'I'.I.I:|1IE'|J—F'II.In|:Dd unpeatk-
entisl. I wou hete a8 klea for sklo welle

Hariler's, Ine.. liox ¥23-E,. Ilansor, Malos,
Fil INVENTORS
INVENTOR'S TUrlvers=al Ediwatar: oon-

falns W jpechanlea] Eovemonls; L0 pekrs
petunl mallons: Insiroellon oo precuriees and
eelling patents as=e] pelectlng an  afLormey,
ete. Supgesis new (dess. I°riee 3100 geak-
gahil 1= 17, 8. A, Ailldres Alheer E. DdMecrieh.
o2l dkwrar Ddde, Washington, I, &

I. TEWT tour Incention: Hemd [er (ten

“How Lo ﬂhtlln W Fatent,” apd  ""lkec-

|:|r|:| of Invention™ biask. Copaull wi bl
Baw 1o protect waur Ddens.  Eeeferred par-
ments.  Vick . Evamm & Ca, #027 Yice-
Lor Blidg., Washinglon, I O

FATENTS=tFreall 1ders may here large
rmpmerelal possibilities.  Write fminediately
for l=farmetion an how to procesd mnd Ibee-
oril of Tneentlan™ form, wlayds mre dargdar-
ans in natens mallers,  Clarence AL OFQkrlan,
GEF Adams Buoflding. YWaihingtom, . (O

ELOBE.OD (CABE And 157 wlty far s
Tetdon o “'Teverss  Driferestia ||-|l|r|."
Ivefalls an  reguest.  [*reclslon Instrument
o, Rleerslde, Calif,

INVENTORA: ““Making Inventlans ["ax.'*
cur :I"-I-I.'IJII Iluskreted Bock, melled upos
reiulpl of DE peslape  Creseesd Tool Osius
pany. Dept, & Cinelrmatl. Ohlo.

PATENTHE. Low rost. Book amd Indormae-
Alon free. [ F. II-Indwlmh. J02-C Viekor
Hulliing, Wasklegies, 1L O,

MODELS—Yaur hleas dhevelopal Inlo prac-
ileal working maodels. 33 years' eaaTal
prprclonces Choussmls of satbatled cusfomers,
Wanfldantiel serclee puaranteed. Pank refers
anied.  Fend e piod for 33aniEe lisii—
“Making Inventbonas Pay.*"  Crescemt Tanl
Conpeny, Depl ¥, Clnclamail, Ohie

COMPLETE Flillngi—=8ogverclen of Beai
wril other medele. el our new J2-DRCe fal-
slog, 166 potpald A, 3, Flgwr, 1002-1
Etewah Ave., Ropal Oak, Ak,

EUPER Fast 217 ""Hernsi™ ind ""Filen™
milra hedre hulli, 1l %"cW™ gesoline
molar, minfature Ignlilon eutfis For inedel

bowta.  Catmiog e ezin, l-rl:luh"l.. e M-
Donpugh SE.. EI-J'-:n:I:I:'n. M. N
WE Aake working m-auhlt far dnventors

ardl die erperhienial work mnil CLTTY 4 foiks
plete dbecl of lirais geefi a5l model pup-

nlies. Eend for emtales. The Pleres Mailel
“Warks, Tinkey Perk, ;III

MECIHANICAL Biodels, new Jand  porel,
Everyome 08 famllier wiih the 'eseiomledl

chart' Eathod of tecking the physiolner of
il humen bedy, Popolar Mechenles hag de-
ieloped mlmilar Eesiicale modili In 8 Hie-
shianiesl feld, Maidels mew ready mre Wrizht
"SWhirlwlnd™ ..HI?IIHB Englne. Oieisn Lines
“Eurgat mnil torn Pamsemcer  Lacomin-
flve, Every I:.b tlhearir shoon &nid he Name
Eliea.  Inia o o sbidents aml all wha
are marhanirally inclinesd  I'ries E0.00 #ach,
:-Ir:nl Iru:||I: Bl envwhiss s et of pelo,

l.'q:hl-rlllz'l Inll. Itgom 04, 240 K.
Clnll.rl.u- Bi,

ELECTRICAL EXFERIMENTS

MANUFACTIURERS Frerswhere seck new
insentlans 1o Improse thelr nrobect Ll of
wantod Incencboms senl frie on megiieal, Blen
vur lizal form for peonrding proaf of Sncen-
thor.  Wrlie WV, Creane, ®id Ihatrlater

HIMGH-GRADE Cosmssrcisl sledrical ap-
paratur, Kite, Jdaal Tor ernerimenier. Tel-

enlinnes, T AlingEl k prleei  Dar-
galn bullells, |l-|.m1:l. s equipment Tor
fl-'en'-m-l Englacering Horvico

oy e
1 3‘?"'2 ‘A Bireet. Ldnmine Mebr.

Teubiiline. Washinetan, 13 [ B4

IAHS Grars and modal supmline rmil
far r-I-lllll. ‘.'l'h:l I"ierce Algdel Works. Tin-
lexr _Purk.

HELI"‘FI'L.- Infarmatlon  Tor  Inventors
wenllsg o realize om now Idess without sak-
eeding delay mnd expemse. For pariloslars,
wrlie  Tha Inatbimia Barglatier
itmiiding, Waskingion, [k 4%

INVEXTORE—Hundred of manulecisrers
ifiricwibere are canalastly on Lhe Beok-niil Ter
new maner and lbor-saving nelents. Xew 1
tha time o affef your pelent fae sele. Dant
ll'lullr liz unlﬂllu any :m“ﬁr Eend Anidey for a
mq-';!' our specin
"J'll'm i Tatest Iste Mopey,™
Enlnis  Beledul 1nI|:IITI:Ill|-1n fl'lr all
M. I Teund. Agr.. 01
Tapudar lllthlln Ma

mb.. Clalcaga,

FATENTS FOR SALE

Inrentaral
manlfled  Advaeciskng,
gazica, 200 E, Ontarbo

NEWI!  Ladder 1fime aifaschmeni.  Woad
er medal. Ko sompsililon, FEarle Mosee,
Amichrille, (Wi,

LADIER® Metal marier lesiener.

hiarket
For mellllons. Tuppes, Samdwidi, Mass.

“Thon rsl"-lll.lf.-l'.'lI Itefrigeration. A complebe
irenilse om ke peineiples, LVpRd,  BO0ATFE:-
Hun amd qnlrll-ll:rn uf beih §re and mechan-
leally rooled domesile refeigeraioes, and the
uss of §eo asd refrigeration im the hame.
-1915‘}:!-.:1:1_ Fully illusirated. Cloth.  Tries

Hemb pootpald wpes rmdm; of price
11 mn Im ihe . B, Pooalar
Hosst RLO, 300 B 'l.‘.l'ntl.m

or 0
AMeeha
He,

MANUFACTURING

FEXPERIENCED Chicags conrem  wamis
msbal, wond or ebectrical peslicds e mani-
Tartupa, Any reasonghle propsillon arepk-
akle. Write Iteom IF, Populer Mechamli
Magarles, Chleagn.

MANUFACTURING, Models. dies, stmmn-

h“;.'r_l |I'I'Hl-gh| II'HII.II'I_{_IHIDI tl:tl.ﬂr.l.m::llhI
iankeing. Feillar S | T E
hn:r]lll!n. KHanaag Cllr, Ma E

IHTEH'I‘II‘.'I"-.H Mpnufactured 1o any gquans

tity at Ll-l:l-'nlhr.d. diwe. _mmlels,
ola, Eltln:lul ln|:| epiaber.  Cresceml
Tkl Ihepd. X [.'Inn:‘-lu.hl:l Wi lx,



2BA

ATETAT: Arileles decelaped and menulae-

1TV, A0 Tan-whiel grindsrs eomplela,

tured,  Mledel  meking, BKewsnahle orice | $12.25.  Pargaing metofs, @enerafnfs, oo
il firet elees workmenzhip, W, F. Meoerp werbivie  Quesn  Cliy  Elestrbe, ET06 Ciraeed
i e e, 'Hrlll'-n-r\d '[hlljil'll Aremme, Chimgo.

1IXY |;'\'|'|:i|'|$—||.||r|||rl||l of  mianUfEELULeTE 1 HOREE Alierpating molers $48.30 h?
ETCENAIeES RrE cAMECanLly oo the Iock-osd for Boirae $12.7% Qenerainra and molace Bl
new mancr and labor-aniing pateslse Now s prlee, Eleetrlea] Serplus Ca., 1380 MIlwau-

thi e 16 offer rour patent for sale. Dol
dalay iz aple s=x longer, Hiead today for o
frie v of gur specludly prepared boklat

“furn Your FPaient [nto Mener ™ 11 com-
takns helpful Enformetion for all l8ventors!
M. L, Homl, Mge, Closslfied Addeertlelne.

]"v|;||.'\|'|:||ll|r Mechanire Mageeine, 200 E. Dniarls

fr., Clileago. I

DRAWING IMSTRUMENTS AND
DRAFTING SUFPLIES

20" DRAWING Ioard, detschabiln fege,
114, Renddlle Products, Crrstal Laks, 110

YO Xeed a belter grin on mathematles P
Aak um b pend you o copy of "' Mathematios
fer the I'ractiral Man,** only $5.60. 18y s -
moE #ense metholdis [4 Teslooes the mvslery
il diMeogltles @6 mlgehia aml calenles ore
mmle slinple,  Assumilng yeur knowledss s
Ttmided Eo arithmedic son quickly aml easlily
galn a working krawledee of nlgebra, geom-
elry, Trigonemelry and raloalis.  Bl=ply piy
pustiman whes he hands you the package.
Ailiresg Topular Medaniee Press, Hoeoss 303,
unp 15, intarle £4., Chicegze, L.

WELDING AND SOLDENIMNG

bee Arve, Chloamo.

FAARMS AND FARM LANDS

AR “XNew el =0l faems are chean-
er and ments lower Im AMlzswanta, XNorlh [ha-
knla, Muoniana. Idabae, Washilngion and {re-
gon, A small Imyetment si usprecsidended
T pirlees boday will Increase as nesmal con-
difiona pebera,  Wrlle Tor Tree bosk and low
hemeseckers” rates, Ko O Lawdr. Thept, 853,
Gireat Xorthern Ballway, Bt FPawl, Minn.

TEN Acre [ruit, paullsr famm: sew build-
Ings: near Lako AEkhigan town; 000, Pay
§I6.80 manthly. HUOL 227 Lhear boam,
Lihbea e,

NEW Fall extalog. Just gut, Eimouts kg
Illuillr|.1ell]hm|:lmh.nhnﬂr'h' l[ll'l'lﬂl:;:l‘rliinlla
inpal g & whih eroga, ELs 5C 5. mll
inns,  Feowesl grices.  Copy fres  Bfooul,
e o !I-"dl.lnh Ave, New Yeel CiLy

IXDETEXDENCE. Berurity lIIl.IT\'Il].. "':I:IHh
Diakets, Minnessts, Moontasi, Idibs, Weih-

ington, Orepen farns,  largadn :n'lhi iy
lerimg,  Deserkpblve Iermiure. l'l.llj'\:l.l'tlll l||-
viee,  Mentlon siate !, s

pri Tacife Rullosr, St Paul, Minn

DEMOXSTRATERS, Eleeirie am wolilors,
Mooy -eavlmg peieee  Ueed Ly ihe gavern-
ment.  Trisl mml bermss goarantesd,  Hobarl
Welders, Box R-BX1 Troy, Ohbo

WELDING Generador hargalne wlibaul #n-
gloes af low prieea. Also oifer cenermiors
amid  muoters lecirical Hurplus Co,, LARS
Mlwaukes Ave., CBleaga.

PAMOTRE Nabler Hamlbosk—Trrepare: yoo
is pass the exgmination Ter any mrade of
Hranan fur stationery, miflae snd THese] en-
baller insperies Im any
U'mlan or any provinee of Can-
#ia.  Flezible curer, kel aixe.
Fay pasteps §2.00 plus poslage when he
hends you perkace  Tapiilar Moshanles
FPress, oam BDE, 200 K, Oefario BL, Chi-
eups, 10

MACHIMERY. TDOLS AND BUFPLILCS

BAROQAINA, Ddemomsiretors. electrle am
wehders, guaranbeel, G0 days trlal amld Lerne.
Alsa chrominm platers, Write Ken's Enmip-
mend, Fog M.¥3d, Ty, I.'I'I1.|||

BWELFISH Steel hand saw h'ln-l]l.'-lu 5™,

H] I|'Il1" 8. % owhile, any kngth to T Pecl
Wenled  Postrald 103 sach, Other slzes
Wonlwetkets", 222 3. Jelfersan B, Chlcago.
Ti0imeds,

BUILE Your own hollow splndls. Timken
biaring -burming . ST -
Write Classlme Mfg. oo, Dwepk, 1-303, G-
Eiiiiwn, L.

ELLAWT Alr esmpresgore, 86080, Tieer
'[!‘IJIIlhi- §E.00. Tayler, 1o East 1923nd Bereet,
Ur 1

£ OAWN, 25 Mesabie, 3 arees in Mlas
szl Wbzarks, E100, Fishing. lnmting, trap-
ping, Mubkand, 2l Grossman Bidg.. kam-
sag Cliy, Kansms.

£i1 PRACTICAL TWaye fo Raduce Farm
Labor and Expense anid Inerease Incoma, Ooo
farmer wriles be watild nol perik wiis thils
Inforieation fae 5100, IF ha roubd nol duplis
rate i, Nething experlrsental. These |deas
have &ll Lieen |:-'n'|. ia dest arl proven praciicsl
i Eoday Tar 4 eopy of aur Handbook for
Furmere and ek ready bo pal Uhede Siless in-
to epereilon Ter your oun benellt, Tay pest-
man onlr 88 remls aml the posiage when he
Tt il the packape.  Topolar Meshonles
Tris=s, ll:-I'c'l:-:ll:'l.tl a0Z, 26 E. Chmtarle St Chl-
pag 1L

TAXIDERMY
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“Seldom see an

I.C.S. graduate
OUT OF A JOB—-"

“Tar ari the years I have known of (be Imternatbonal Corre-
wumluu-:e schoals, I have seldom scen ooe of your gradunies
bems,

_.1|. bueiness executive made this sfateent in o recent letfer
enmmenting on the L C, 5. graduates and students in his eni-
ploy and expressing regrots that U i3 neccssary o roduce his
persannel.

“However," he added, ¥all 1. C. 5. uates and students
will be mmnnj_. foe I realize thefr walae im the cosduct of
my busipess,™

The reason 50 many L. C. 5. men bave joba 5 because they
are drddimed meal A mecent |mvestigndion iste the woarking con-
ditioes of 1000 1. C, 5. students pevealed oaly 10 unemployed.
Yo, too, can Be an I. C. 5. maz,

Muork the COHIpan and mnail it today] Tt hos been the most
impartanl act ia the lives of (Bowsands of men,

SCHBOLS

INTERNATIONAL CORRESPONDENCE

Silhe Uadversel Ualversity®™ Box BGT0-G, Soranian, Penma.
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FOPULAR MECHANICS ADVERTISING SECTION

Again—Leading Air Lines Demand
Economy and Safety of ihisTo@ﬂ-?if)n Oil

Cut Operating Costs en Your Car—Save Up to
12% on Gas—With the Same 0if the Country's Greatest Engine
Experts Choose. SOLD UNDER BOND EVERYWHERE

FREE1 A |'r;r!1r Pnfry ||_|r 1 pfn'r.ah:
in cove! Menad runinid aid @dalfess B0
Pennzuil Co, Dhoptl. M, O City, P,
Clras ||_||I _r-u:-'.'l'.'.r rareili = molered drarr-
el ]h'u.'||'1. i orrice f passengers et
ercin i o @l J ruiles @ minnde, Cfper-
aledd by United Air Linea on 334 -howe

arfedule i l!.'-lun.':,l'.l el Ve

York, ond X0 houprs coonsf fo cousl.

nET CHOICE AcAIN! Chosen
abwove all other oils by the
country *a greatest engine rxperts)
Once more this W:ﬁﬁf
Pennsoil—the eame oil that eats
operaling costs on youor car—has
been E‘p('(‘iﬁcd ]:r‘j." America’s lead-
ing air lines—incloding United
Air Lines, which flics more miles
daily than any other air transport
svstem in the world, Eastern Air
ranaport, the popular line be-
tween New York City and Miami,
Fla., and many others!

Today approximately half of all
the achea{u-’ﬂ!rmuprﬂﬁ;-in j:'a:af.r.ﬁn
conritry 15 done in Pennsoil-lubei-
cated plones. As much ms with all
other brands of il together! With
aceurate cost records of millions
of miles of Aving to guide them,
these preat En._gille experts spl-.l:'if}r
Pennzoil for greatest economy,
erfect motor protection, and
ngest motor IEI{:[

Think what that means to you,
Mr. Motorizt! [Tere are men who
know oil—who know motors—
men who have watched il costa
and performance for millions of
reiles, And lhn}r-nl'l-r.r'i:r that nnth-
ing but Pennzoil shall be used in
the engines of their planes! It's
exactly the same regular, every-
day Pennzoil your Bonded
Pl.'llllII'J'il ]]Eﬂlﬂr H-Flll- :"D'L'I. fnr :|rn1:|!.'
car, It cots operating costs for
them—it will cut them just as
ELIJ:'E].I.' for you.

The actual experience of
motorists everywhere proves that
¥, Lo, will save maoney thres
waye with Tk Pennzoil.
Becauss it ends the wasteful
Tdrag™ of elnggizh oil, i soees pp
to 1255 an gasaline, Iis cxtra tough-
ness and strength cut repair bills.
A it saves on oil becoese L
filling lasts longer.

Famouws Air Lines Use
Pannzoil Exclusively

UNITED AR LINES
EASTEHRN ATR THANSPORT
HAFID ATH THANSPORT
WESTEREN ATH EXPIESS
NATIONAL PAHKS AIRTWAYS
NORTHWEST AIRWAYS, ING
BRANIFF ATHWAYE

Rersery-SeEALep CANE now avail-
able in many territories. Both cans
and bielk Pennzoil are 301D UNDER
BOND Lo guard you from substitules.

THE PENNZOIL COMPANY
Errcuriee {Ffeeqr
Ol City, P, Loa Angpebes, Cal
Tl Llghi-& merbean O Co., Lid.
Bode Distribulers In Qelaro snd Guebes, Can.

When writing fo advertlzcrs pleaso mention Pepular Mechanics
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MOSAIC"TELEVISION
orthe HOM

REFRODUCTION IN COLOR OM LARGE
SCREEN OF EVENT ACTUALLY HAPPEMING

UNESCOPE

% ;:.IBE-"’“:-

LOuD

SPEAKER --L_ .‘I_L_

; 1
(3

TF':Z.[-'.";'I!-'IIL:'_'\: s ready for the home!
This 15 the emphatic statement of D, 3
Viadimir K. Zworykin, hac | (& || 1) all thes
resources of the RO A- 1'-. iICEnr  company.
which has |-i|-.||--.-;.-.-| 117 television research,
After thirteen vears of intensive appli-
cation, Doctor Lworvkin hasz developed a
syatem of transmitping and receivin :1|]-
vision imagres withoot the use of tradition-
al whirling disks, 'motors and flying spots.

Ky

A%

The new “mosaic” svstem differs from all Above, Receiving Apparatus for “'Mosaic” Television,
= - R = VL o o Showing  Family Viewing and “I'.::lrlrl_ | SRETEr fis ]
the previons ones in that the entire procs Oceurs; Balow, the Kinsscope, or Recsbing Tube
255 'I-uu not involve one méchanical mov
ing pa -1t |. electrical apparatus 15 ©11- 15 within the means of the averare Amet
phi 11I:--. it ican workingman, The one obsticle at
I"w svstem is immediately practical for  prezent iz the means of hnancing the mec-
home recept and rece .1.|-,_|r apparatus  essary transmitting buildings and equip-

Swtamm LA gl

.»1|

LS
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ment. Television itself still may
he imperfect, but it now stands on
a sure footing.

The recent advance of the tele-
vision art i5 best explained by a
comparison between the old me-
chanical scanning svstem and the
mosaic svstem. The latter realizes
an actual ten-per-cent cfiiciency
in the reproduction of images,
But at the same time, this ten per
cent represents an efficiency 7000
times greater than the mechanical
system formerly nsed.

Doctor Zworykin's mosaic sys-

compact and portable camera, re-
sembling a moving-picture cam-
erd. Its vital part is an ingenious
tube which he calls the “icono-
scope.” The neck of the tube con-
tains an anode, cathode and grid.
| High-speed cathode rays are fired
l by an electron “gun” in the neck

toward a mosaie signal plate in
the body of the tube.

The iconoscope is science's
nearest approach to the human
eve, It sees an Image n its en-
tirety, not merely a small spot at
a time. It has what Doctor
Lworykin describes as “memory,”
and continues to sé¢ an image
after it has disappeared, just as
vou see it when vou close vour
eyes immediately after receiving
a visnal sensation,

The iconoscope’s present sensi-
tivity is approximately equal to
that of photographic flm operat-
ing at the speed of a motion-pic-
ture camera. This new super-
sensitive mechanical eve has al-
ready realized tremendous possi-
hilities. It is sensitive to invizible

|‘ tem iz based on the action of a

|||||

FIEH [
suce D FL 0T
LAEsLER

Abawe, Icorescope Camera and Amplifying Unit; Below, leono-
scope Wacuum Tube and Disgram Showlng Operailon
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light waves, such as ultra-violet,
and infra-red. One immediate pos-
5[1;|i]it:|.r 15 1t use as an ultra-
vision device for seeing what is
not visible to the human eve even
through a microscope. Thus it is
expected that we shall soon reveal
nany mysterions anid microscopic
reactions and processes which
have heretofore ezcaped our no-
tice. The range of man’s evesight
is likely to be widened so that he
can peer into and record nature's
darkest secrets,

The iconoscope’s military value
is incalculable. Tt places in the
hands of combatants an instru-
mernt EL‘IT E-L"Ej!'l{.." CTiem :.' MANCUYETS
carried out under cover of dark-

Top. How "Moesaic™” Telewision Can Be Used in War:
Center, Booster Station Plan; Below, Using with M-
croacope to Se¢ Tiny Objects in Motlon

ness,  The portable televizsion camera
makes it possible for an aviator to fly over
enemy lines at night and visualize the se-
cret maneuvers for his superior officers
atationed belind the lines, Television cam-
era lenses secreted at strategic points
would give commanding officers a con-
stant graphic deseription of operations in
no man’s land at night.

The heart of the iconoscope 15 a device
corresponding to the millions of rods and
copes hehind the human reting, This de-
vice, a signal plate, is a sheet of mica, four
by five inchez, which is the host to 3.000.-
00 photo-cells, or electric eves. Each cell
in this mosaic s microscopic, 10000 of
them occupy only one square centimeter.
ATl 3,000,000 of these photo-cells are con-
tained in a vacuum tube whose bulb is
eight inches in diameter.

The iconoscope is the chief part in the



Be Transiormed
hoto-Electric Cell

How Speech Ma

inte Beam of Light, Transmitted to

and Cunwrhﬂ._ Back to Driginal Form; Below, Damor-
strating Cathode-Hay Televislon Set

Above, El-mw'm;

scheme of transmission; the chief part of
the receiving end s the kinescope. The
iconoscope corresponds to the homan
eve; the kinescope is the hrain., Both
these devices have cathode-ray  tubes
whieh fire powerful beams of electrons. In
the transmitting end the cathode rave are
fired against 3,000,000 photo-cells which
convert this energy into short radio waves
which are broadeast ; in the receiving end
the cathode ravs are fired against a fluo-
rescent screen which shows ns the moving
image, Simply the system does this—it
converts a moving picture at the trans-
mitting end imte radio waves which are
turned back into a moving picture at the
receiving end,

The whaole apparatus is decidedly sim-
ple; merely a portable cathode-ray camera
and a pair of boxes containing the ampli-
fiers at the transmitting end: and a small
simplified radio receiver and amplifier at

POPULAR MECHANICS

the receiving end. Ac-
cording to Doctor Zwory-
kin, the immediate future
of television will be sepa-
rate from sound broad-
casting. The present
broadcasting band from
200 to 530 meters is im-
practical for television.
Television hroadeasting
and its associated sounds
will probably occupy
waves about six meters
long. In the wltra-short
Wave spectrum many
thousands of television
transmitters conld he op-
erated simultaneously
without interference,
But the range of ultra-
short television waves
does not extend bevond the horizon., It
15 believed that one transmitter of this
kind can transmit clear images over a ra-
dius of about sixty miles: therefore, the

televising of a single event may require
scores of transmitters if the whole country
i= to be covered, Unlike sound transmit-
ters, the television stations cannot be
linked by wires, This complicates nation-

witle television broadeasting. It mav he
necessary to have convenient repeating
stations at numerous points,

Two separate svstems of broadcasting
are now contemplated. The sound and tel-
evision svstems will probably parallel each
other on radio waves far apart. For com-
plete sound and sight reception each home
will have two receivers, one for sound and
the other for television. Subsequently it
will undoubtedly become possible to har-
monize and join the sound and sight sys-
tem into one, I'n the beginning, moving-
picture films will probably play a large
role in the television art. The present
television apparatus is admirably suited
for hroadcasting from celluloid images.

Doctor Zworvkin now 1s trving to per=
fect a television camera that will operate
in darkness, making it possible to televise
seenes in dark streets, auditoriums, stu-
iios and theaters. Although the present
television receiving set projects an image
on a relativelv small space, it has much
greater possibilities. The definition is so

{ Continued to page 1264
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SIMPLE Ig E ENTIDH'E

EARN FORTUNES C /07

Inventors of the simplest de-
vices have often reaped fortunes
irom their efforts, It 15 saud the

“Dancing Jim Crow,” vielded
its inventor 75000 a vear while
the man who invented the roller
skate realized more than 21,000.-
(00, Rubber tips for lead pencils
vielded the man who thought of
it S100000 a vear, and 32,500,000
was realized by the inventor of
shoe laces. The ordinary umbrel-
la earned morve than S10,000,000
for its mventor and the man who
made the frst steel writing pens
received an enormous fortune,
The inventor of the metallic heel
plate for shoes sold 143,000,000 o
vear and realized more than
S1300,000 in rovalties, Women
also have been made rich by in-
ventions, One woman devised a
baby carriage and enriched herself 350,000
a year, another, living in South Africa,
invented a curling iron which brought in
g yearly income of 340,000,

Fails;

C/003
MINERAL PASTE FOR MENDING
MAKES PERMANENT REPAIR

Characterized

by itz ability 1o
stick to anvthing
and to stick anv
two things togeth-
er, a new mineral
base cement
makes permanens
repairs, regardless
of weather condi-
The paste contains
nothing to dry out, crack or deteriorate,
gince it has no organic ingredients. Aside
from its use as an adhesive, the cement
can be employved as a smooth, hard per-
manent coating or filling, because -it 1s
practically a liguid porcelain, It may he
used for patehing tile work, covering bare
spots in vitreous enamel, flling cracks in
porcelain and crockery and the like, For
industrial purposes, it iz spraved or dipped.
while for houschold or small-shop uses, it

apphied 1.1.'52!]53.1 brush or kniie,
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Flanges in Frent and
Flanged Wheels Can Be Elevated lor Operation an Road

Rﬁﬁl’l ﬂ.LL:._I'TJ'i'II-: ﬁ%tﬁ !-.:T- J“’

TRUCK FOR HIGHWAY OR RAILS
HAS FLANGED WHEELS

Adapted to operation on highway or
railway track, a hali-ton truck iz equipped
with small Aanged wheels at front and
rear to hold its tires on the rails. When
the truck leaves the track for operation on
the road, the Hanged wheels are raised
about four inches,

FORD OIL GAUGE AND AMMETER
COMBINED ON DASH '

Embodying an oil-supply indicator and
an ammeter, an instrument devised for the
Ford automobile fits into the ammeter
opening on the dash, thus serving a dual
purposc. Installation is quick and easy,

since there are no holes togdr jm I noth-
ing to fit, With am- l'rr /

ple oil supply and
pressure, the indi-
cator shows “on.”
In case of oil fail-
ure, the indicator L L
flashes “aff.” A ?'

special luminous- | ™= j’ Wi, Gl
color finishing A
process makes the signals stand out with-
out glare. A clicking sound warns the

drntig:‘::] changring irom on to off,
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Dasdoor Movie Theater Where Matorists
View and Hear Talking Pictures withoait
Leaving Their Cars; Autas Are Parked
on Seven Rows of Grades 20 Each Per-

T —————sa.FT. AISLES —

gon Has ait Dnohseructed View through
Windshield ar Window

\Iﬁ%ﬂfﬁﬂgﬁ cﬁm?[’urt in their

own cars and enjov ﬂw mavies at a drive-
i theater in Camden, N, J. This aytdoor
talking=pietare theater accommaodates 400
cars so that about L6 persons can view
a performance without leaving their auto-
mobiles, This 12 made possible by seven
rows of grades inclined so that wvision
irom the rear car i3 not impaired by those
The cars are parked at the front
of each row on a Aive-per-cent grade, Each
aisle 1s fifty fect deep, giving ample room
for cars to enter and leave, and the thea-
ter i entirely surrounded by trees. The
motor-movie fans, even though seated in
the last row, 500 feet from the screen, have
no difficulty in seeing or hearing. The
screen s sixty feet wide and a new method

of controlled directional sound carries the
words or music to each car with equal,
modulated volume, The ootdoor theater
is expected to appeal particularly to those
who do not like to drive through down-
town districts to attend a movie,

MATHEMATICS AS SURGICAL AID
NY REPLACE THE KNIFE
Pitic

Atichts in the future mav be given
chemical and electrical treatments, based
on mathematical calculations, instead of
heing subjected to the surgeon’s knife.
That is the prediction of Dr. George Crile,
of the Cleveland Clinic, iifer exiensive
study and eXperimental work along this
line. Doctor Crile, himself a surgeon, says

L
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that present-day medical theories will give
way to mathematical equations, with ex-
act measurements supplanting the age of
hit-and-miss guesswork, Looking forward
a century, Doctor Crile sees biochemistry
and biophvsics replacing the scalpel, con-
verting the medical and surgical art intoa
precise business, and he draws this
picture: “One hundred vears ago,
dangerons gecidents were rare.
Today, in our civilized network, a
preater number of deaths are cansed F.
by the machinery of our civilization
than occarred in the American
army fighting in France. We are at
war with the machinery of our civ-
ilization. One hundred vears ago,
we were killed by our ignorance.
Now we are preserved and we are
killed by our intcllizence, by our
science and by our invention. What of
the next period? The nature of proto-
plasm will soon be expressed in mathe-
matical equations, Cancer, which consists
of protoplasm, will be understood, and we
hope, prevented and cured.”
C{0/(

DOVE NEST IN TROLLEY WIRES
SAVED BY MOTORMEN

Becapse motormen were careful to shut
off the power, a dove raized a family ina
nest among the trolley wires of an Amer-
ican city. The nest was placed on a small
platiorm between two high-voltage wires,
right on a “breaker.” If the motorman
fails to turn off the power at a breaker,
there is a fash. Just one flash wonld have
destroved the bird and the nest,

(03| FOR A SECOND USE

Cc(o/0

ECHANICS

Magazrime Stand H
Gmall Drrawer an

MAGAZINE STAND HAS DRAWER
FOR SMALL ARTICLES

Adaptation of the magazine stand to an
additional usze is accomplished by one
manufacturer who has produced a stand
with a drawer on top. Matehes and other
small articles may be stored in the drawer,
while magazines and newspapers may be
placed as in the orvdinary rack or stand.

ACID RECLAIMS WOOL IN RAGS

Waste clothes and rags ean be turned
mto textile fibers for a second use by a
carbonization process that reclaims all thed
wool, Vegetable matter, such as cotton
and linen, is destroved by hvdrochloric-

:11:1{1 fumes but wool is umh::l—u

a8

waged. When a wool suit is held in
zr he tumes a shoret time, the cotion
Fosti th:ltl.gE» are reduced to brttle
f‘m:un EU]111:I1J1.1.11[|.‘-'| amd the suit
-EII:. 15 in pieces, Old clothes that~ 4
'-”t-:L'- beenn dried carefully are
r""fu] iwced in a huge airtight 1:1.'1|11dr1":_"'_.§
(% to which the fumes are admitted.
_In four hours, the smartest suit is 3§
Sreduced to a pile of woolen cloth
withouot a trace of cotton or linen_L,
._Eh ber, After cooling, the rags are
riven a vigorous shaking in a mas
E'-FH"-I[IE called a duster. A grinding
—=machine completes the operation

o

Coud j

With Suilden :I,Ju'ullu All around Mes, This Dove Raised a
oL & Cir('u:n: !n::r im the P_l:-we" ]'_||.'|-': 'I:lp.r ying High ¥

A LFuLuu

t}?{j

1 T d .1 Lugis]

+hy ripping each bit of cloth into

Fami

ol a.gl:ﬂ-?'l bers to use for new cloth,
'MM7 hmﬂb ﬂaq
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Hunilreds of hours of
l'h‘.:ll.‘lil:;_': i|‘||'||'|5-.':|_l'i|-r|
and the making and as-
sembling of more than
2000 metal and wood
parts, Lome so tiny a
microscope was needed
’ o form them, were in-
volved in building the
Lye Wittt Clinton train
model which won the
SL000 fArst prize in the

[var E. Mardsirom, Cum.muun] Ardst, Who Built the Prize-Winnin
Home Workshop ; Below is a View of "His Campleted Treabn Which
ducted by Popular Mechapics Magazine

onths Work

international competi-
tion recently conducted
by Popular Mechanics
Magazine, The man

Ywhose model was select-
vd by the judges as the

thost faithiul reproduc-
thon of this historic

'.'.1|.'||| i_-'..-J'_'.I.L'__EN‘:'i-:_‘II‘.'H-
strimmor-Lipleontr> N.

Yo, forty-twa vears old,
a4 commercial artist who
has heen building mod-
clz az a hobby for seven
vears., He worked three
or toiir hoiirs EVETY 4|:|_1.
mionths con-
structing his train, em-
ploving leisure time
from his profession for
the job, Although much
af the work was with
metal, Mr, Nordstrom
had never worked with
thiz material on a lathe
before, his |H'|-'-"r-u-
:'|'||'--:||.'|h '|||_*i:'.;._" I || ] |_:|I.

jor elpht

'|'l'|l1||1 I[E' I:lq'!_'\..ull IIIIIII.I'
mgE models as
i 192 his lirst effort
being a Spamsh galleon
which shows signs of
the: artistry and crafes-
manzhip which earmed
him the train-model
[:ll'i:-!-:'. L.ater he con-
strucied several other
'H.Ilill ||'||||_|_{_"I:-\._ OIreE |..|1-

a hobby

De Wittt Clinton Traln Model, and His
cale the First Prize in the Contest Con-



C'I;g"t %
POPULAR

which won second prize in a national con-
test, and then built a stage coach, At pres-
est he 15 working on two historic ships,
not for competition, but for his own
amuscment. Those who finished the train
model have good reason to be proud of
their efforts for it represents one of the
most difficult tasks eéver presented to mod-
¢l huilders, Tt involved working with hoth
wood and metal and thus offered to buaild-
ers 4 vast amount of valuable experience
in the arts and crafts as well as challeng-
mg their perseverance, ingenmty and all-
around craftsmanship. Of the more than
2000 parts, about seventy-five per cent
were made solely by hand methods and as-
gsembled in the same manner., Since the
model was on a one-hali-inch scale, this
involved working with extremely tiny
parts. Many contestants devized ingen-
ions jigs and other fixtures to aid them in
difficalt phases of construction, but even
these could not supplant entirely the nec-
essary hand work on all units of the train,
from the close machining to one one-
thousandth of an inch on the locomotive
to the difficult wood work on the coaches,
Despite these tremendous obstacles, the
train was built by model makers repre-
senting virtually all ordinary vocations
and by craftsmen of all ages, one contest-
ant being in his teens and another more
than eighty. Some of the builders even
overcame physical handicaps. One man,
siffering from tuberculozis of the spine,
constructed the model lving in bed, an-
other is deaf and a third had the handicap
of a crippled hand to overcome.

CANDLE PROTECTED BY GLOEBE
. IS SAFE FOR HOME a5 & oy

MECHANICS
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One-Foom Alr Conditlorer Is {}ptrlwﬂwl-,' Electricity z
It Cools in Summer, Heats in nier

ELECTRIC UNIT CONDITIONS AIR
WINTER OR SUMMER

For conditioning the air in one room,
winter or summer, an clectric unit 15 on
the market, The device, housed in a cab-
met that conforms to the latest office and
home-furnishing schemes, was produced
by the General Electrie company to cool
and dehumidify the air in summer and to
warm and humidify in winter. In addi-

tiomn, it filters, mrguﬂulm atid wm

AIRPLANE IS SLOW AS A SNAI

o L L COMPARED WITH EARTH

Compared with the earth, the fastest
airplane travels at only a snail's pace.
Prof. Alired Joy, astronomer at the Car-
[!Egle Institution’s "-h’.lunt Wilson obsery-

"""".'htnr}'— 5iys he has found the earih 5 —————
e~whirling about the center of the galaxy,
——its star gyvstem, at a rate of 9,000 miles a
11|1r|1.111:- It also is revolving abowt the sun
at lll.'jl} miles a minute besides turning
about/on its axis dnce a dav, Professar
Joy has also obtained new evidence that
o the galaxy is like the far-away spiral neb-
from coming in __ulz, other star systems, photographs of
contact with cur- i = which reveal them to resemble Ereat, '-'.].1111—
tains or other inflammahle material by theS__ning pinwheels. They are unlike pin-
globe. Each candle burns ten hours. A wheels, however, in that the stars near the
patented metal disk holds the candle irm-  center are turning about at greater specid

Iy in the base of the ] vl than thnnec-)'nt the outer edges. L’J LL(JI
ﬂ.ﬂwgnmid M 6 "| W&d - i 4',
v

Protected by a
glohe, a new type
of candle and
haolder can be nsed
with safety in the
home. When car-
ried about, the
Aame is prevented
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By JULIAN LEGGETT

:;.-'["H"."lr"'-" I|1I';l".|}' .'|]-=|:|;_-; at minety to

110 mriles per hour like an elongated,
aluminum hullet on wheels, 5 apper-train
will offer fast, comfortable, safe and proh-
ably maore economical transportation to
the American public late thiz fall

Only a 600-horsepower engine will drive
this three-car r, yet at top speed,
without stopping, it conld cover the 2,208
miles between Chicago and Los Angeles
twenty-one hours. In
the fastest limited

rail fl Vi

in approximately

LOMparison, onc  oif

1Eil

Tean
round ; Cir-
the Train

Above, Stages in Development of
Florse with Super-Train in For

cle, ESE, Adams, Dist nuru
: s _..

. i
tT'JE"- Iﬁwu‘ ||1 I:.-1J|.":le[ Tr_l|1.1 ITes
sixty-one hours for the Bame trip.
Even with scheduled stops and
operation at moderate speed on
curves, the new train will reduce
running time from the Great
Lakes to the Pacific by ffty per
Cent or more.

Awakened froma Rip Van
Winkle period of inactivity by in-
creasing losses of passenger trai-
fic to the airplane, the bus and the
private automobile, the railroads
are pepping up the Iron Horse,

putting it on a weight-reducing diet, mak-

ing it easier-riding and changing its ap-
pearance inside and out, There will be little

B0 HOWSE - POWER CARS HINGED TOCETHER
-1YPE MOTOR BAGGAGE OH ARTICULATED TRUCKS
piliH-E APLOSIVE COMPARTMENT-, ~ CLOSED WESTABWLES -
FUEL
R | Ly w I‘l'l.lﬂl'll’-ﬁ'l' HEATER
-ENGINE POST OFFICE
RO COMPRRTIINT




to remind vou of the noisy, expensive
steam eagine when this trim speed-
Sl ]|I|||I-u ottt of Chicigzo on its first
run shartly after December 1.

The secret of the train's speed may
be foond in the gdvanced methods
of streamlining emploved to reduce
rezistanes to the wind, From the
firet ear, with its front shaped like
the nose of a modern air-transport

Above, Drawmng of Driver at
Coantrols: Loefld. Mode]l Shows
How Super-Train Will Appear
Mote the Flowing Lines That
Hailluetes Wind Hesistance

ship. to the rear of the
third car, the lines gre
Howime. Win dow ai
shatter-proof glazs are
Lis |||' BT 1|'.':|-:'I::.|||:-.
fliysh with the ouiside of
the cars, wheel trucks

will be covercd to carry

PASSIHGER COMPARTIENT TOTAL LEMGTH QF COMPLETELY AR COMDITIONED 5
SEATING &0 PEOFLL TRAIH 202 FEET ALL WINDONYS SERLED out the smooth surface

RECLINING CHAIRS SHATTER-PROOS GLASE : i |
required in streamlin-

EMTEAHCES WiTH S PRSSEMGER COMPASTHMENT 2 - =i s
ROOKE SEATING 3& PEOPLE. ing and bells, whistles

and running lizhts will

e recessed caretully,

FOLTIMG STEFS
EETITITRE
EEFJ_EHEEE&M ] lhe job was Tar 1romn

easy. Many models were

i1
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Teop. Madel Bullder with she Minlature W heelod
Bullet™ : Righs., How Madel of i [4 Tesrned
in Tunnel to Determineg Wind Resistance

A
T | [ St = e, A i 1
ARGl Tere 31 F sl E R LA R R T

arain hefore the des o wis selected

iy Ly B Adams. vice presilent of
the Union Pacific svspem, as the one
i L1% |'i'!'|.||| .!'.l_“' I
S0 o itz search o

an which Tia COMPany
more than
hirhier specd at lower cost per il
A that design Mowed by
the Pullman Car and Manofacturing
company in bailding the three-car traim.

Constructed of aluminam alloy, the en-
tire train will weigh only ecighty tons,
ahout the same az an ordinary all-steel
Pullman car and only a fraction of the
LO0D-ton ten-car steam train which it is
expected to replace. One truck, or set of
'l.".'EH."I:!E:Rr will he [:-|;'|_|_"l.'|[ bBetween each two
cars aful at each end of the train, the cars
will be hinged together instead of coupled,
vestibules will be covered to continue the
streamline effect and steps will fold into
the car. The lenzth of the
train will be slightly more
than 202 feet, the width
nine feet and the height
between ten anmd eleven

3 3
o Deeptpe 1o
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feet, Safety will be attained by building
the cars only nine and one-hali inches
from the rail, causing the train to hug the
track on curves, by

installing super- ‘i 2
brakes that will H"'"h?"".
stop the three cars ol =

Foing at top speed

in 1,300 feer and by
ueing an improved
“tlead-man contral”
that will set the
brakes if the driver
lifts a Ainger from a button on the throttle
or hiz foot from a pedal on the floor,
From a cab in the upper section of the
first car, the motorman will control the
train. On the loor of the car will he the
twelve-cylinder engine that burns distil-
late, & non-explosive fuel, connected di-
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rectly to an electric gen-
erator supplying power
to two motors mounted
on the axles of the for-
ward truck., Supply tanks,
beneath the car floor, will
carry enough distillate
for a 1.200-mile run, elim-
inating frequent staps
for fucl,

The power car also will
contain a thirty-foot rail-
way postoffice and a large
bapgape room, Sixty pas-
sengers may ride com-
fortably in the second
car, while reclining chairs
will accommodate fity-
six more in the third car,
which also houses 2 buf-
fet-kitchen for serving
meals to passengers in
their seats, All cars will
be completely air condi-

INEIRECT DUCT FOR
LIGHTING CORNDITIONED AIR

== CROSS SECTION OF PASSEMGER
- COMPARTMENT - SPECIALLY DESIGNED
=== RECLIMING CHBIES

TOP OF CAR
1l FEET
ABOYE RAIL

WIDTH OF CAR
9 FEET

EOTTOM
OF CAR @4 INCHES
ABOWE RAIL

Tap, Unicn Pacific DOfficial and Scientdiis Biudy EFact
of Wind on Model; Note Heow the Miniature Train Is
Suspended

AN
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tioned, Windows will be sealed to exclude
naise, dirt and dust, Roller bearings, heavy
body insulation, liberal use oi rubler in
the trucks and the probable uze of a re-
silient wheel will improve riding qualities,
in addition to reducing noise in the pas-
senger compartment, The engine in the
power car will operate in comparative si-
lenee,

Sinee 1920, the railroads have heen los-
ing pasgenger traffic 1o many other forms
of trapnsportation. This loss has been
charged by some authorities as due to the
railroad’s Jfailure to keep up with the
times in the matter of speed.

Early in 1933, executives of the Union
Pacilic decided that a radically different
tvpe of passenger equipment would he
necessary and they placed the problem in
the hands of YVice President Adams, His
solution 15 incorporated into a madel now
on exhibition in the Chicago and North-
western's booth at A Century of Progress.
Toa railway executives examining this
model and studving its many possibilities,
the super-train sounds the death knell of
the giant passénger locomotive and its
high operating costs, and heralds a new
erd in transportation.
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L Fesembling a Book im That It Opens in Sections, This
b Madel of Body Is Lasy 19 Study
ht o |

MODEL OF HUMAN BODY OPENS
LIKE A HUGE BOOK

Opening up like a huge hook, a model
i_the human body at the World's Fair
reveals the workings of the body, section

by section, The spectator turns the “pages™

to see nerves, tissae, muscle, bone and
other mysteries, much as though he were
reading a story.

NIGHT PUTS PLANTS TO SLEEP
ﬁh;'% BY STOFPPING 3UN'S ACTION

When night comes, plants g to sleep.
That is, 10 the zense that during darkness
-‘%nn{- of the principal life activities of all
~plants is suspended, that of manufacturing
== starches and sugars from water and car-
== = hon dioxide. All plant life, with the ex-

% -:i ception of certain lower forms, is depend-
)

3
&~

ent upoen sunlight for growth. The green
coloring matter of the plant, chlarophyl,
iz able in some mysterious manner Lo uti-
lize the radiant energy of sunshine in the
formation of raw materials for the plant’z
graowth, The carbon dioxide of the air
and the moisture from the soil, plus sun-
shine, are the hazie materiglz from which
all vepetables, tnl.'., truits and flowers of
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the warld arve fabricated. When nature
turns oft the sunlight each day, the proc-
ess, called photosvnthesis, stops. The sun-
light factory closes up. In this respect the
plant may be said to sleep, although the
substances made during the day are used
during the night by various parts of the
plant. Experiments indicate that some
forms of artificial lighting at night may
stimulate the process of photosynthesis,

BACK OF AUTO MIRROR HOLDS

{4/ MEMO PAD AND PENCIL

O the bhack of a rear-view mirror mow
offered for the car is a booklike memo-
randum pad intended to remind the mo-
torist when to change oil and make other
adjustments. It 15 made in two parts,
hinged together like a hook, the hinge ex-
tending along the lower edge of the mir-
ror. The complete unit i3 mounted on a
swivel bracket, and when the mirror is re-
versed, and the back opened np. the mem-
orandum pad is brought inte position. A
pencil is held in clips at the top of the
mirror and cards are inserted in grooves
at the rear to form the writing surface.
One of the cards has spaces for speed-
ometer readings or the time at which cer-
tain changes are to be made, the other
card being for more general notations,

| R b4 *.J."_!_l..“-i'.'. 2
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Auty Mirrer with Pencll &t Top, and a Feldin H:mn

Pad with Removable Ca on Feverse 8
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Deawing of “Fleating-Roof” Airship Hangar Shows How Great Dirigibles M

Be Housed with Aid of Maobile

Landing Mast; Wings an Two Eu:]:? Eeduce Force of Wind 1o Facilitate Placing the Crait in the Hﬁﬂii_a'

TO EEDUCE LANDI

Danger of landing an ai
weather may be redoced mfiterially by a
hangar ot hall with a “fAoafiing” roof de-
signed by g German architeft. The struc-
ture will have a™~texaFonal ground plan
for airships to approach from any direc-
tion, Two outside parts of the wall will
cut off the wind zo that the ship may enter
in comparative calm. To counteract the
possibility of turbulence caused by the
roof, the inventor propoges the insertion
of a stecl-wire netting between the cable-
carrving system and the skin of the roof
to absorh dangerous winds. The outside
walls will be of solid construction, while
the roof will be suspended as a flat cupola
on an arrangement of cables,

cf

TO COMFORTABLE ANGLE

A ADJUSTABLE AUTO SEAT TILTS
P

o, Ay form of automohbile seat can he
p~equipped with an adjustable mechanism
we Which permits the seat to be tilted to the

3

nost comfortable position. The seat prop-

erjs suppnrle?hy LE' angle irons, zne on

Lard. (

& £haa n":

Locks )

each side, Each iron has a long slot near
its forward end and iz provided with lugs
between which there is a roller, near the
tear end. The roller moves in a channel
secured to the Hoor gmd at the forward
end of the channel i3 a curved, slotted
bracket extending above the fAoor on each
side of the seat. There is a transverse tube
under the seat and a rod extends through
it, passing through the slots in the angle
iron and brackets, terminating at one end
in a handle. When the handle 15 pushed
down the seat 18
locked in the posi-
tion to which it
has been adjusted,
Thus 1t can be
moved forwarnd or
back and its m-
clination can be
changed througha
considerable an-
gle, It is claimed that when unlocked, the
seat naturally assumes the position which
will be most comfortable for the person
occupying it. The seat can also be swung
forward around the bracket to give access
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RACKS IN AUTO TOP EEFPAIRED
WITH CEMENT IN TUEBE

For sealing cracks at the molding on
auntomabile tops, a Aexible waterproof co-
fment i3 being produced in tube form. A
long tip on the tube makes applicarion
Tlee material resembles varnizh, but
turns to a dull hlack, when dry, much like
the color of top material vsed on autos,
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EEES SEE ULTERA-VIOLET HUES
T INVISIBLE TO MAN

~ |
P Bees are alle
Tl'il:'?ﬂl? Pﬂ”lﬁ'l'l'l“-
well as in most

to distinpuish small, -
in ultra-violet colors, as
of the colors vigible to
man, This fact has been established in
~experiments by Dr. Frank Lutz of the
—aAmerican Muoseum of I'\:Lt::rﬂ History.
E'.I'tl'rl:r-l.'"c]‘:ltr||:|1l.'|11- Tiave shown that many
flowers, the wings of many buttertlies, and
other things in nature have patterns in
nlira=violet that are invisihle to human
eves. Thus bees, and probably other in-
secta, move in 4 world of heauty that man
cannot see or even imagine, A bee's eve
iz radically different from that of a hu-
man, having 1o rods or cones and being
far simpler in its clements. In one test,
Doactor Laitz worked with a -:"'u|.|1|1:.' of hees
nesting in the wall af a bailding on an
island. A small hole in the outside was

\ﬂ._ .,J.II':!. LAL? "'Hjl|| 'h M
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the only entrance. Doctor Lutz prepared
cards on which were painted patterns in
hlack and white, some in ultra-violet white
and some a white that does not reflect
ultra-violet light. Each card was pierced
with a hole the size of the opening to the
nest, By placing a card with a certain pat-
tern over the entrance, Doctor Lutz es-
tahlished an association in the bees
“minds” between that pattern and the en-
trance. When the cards were shifted, the
hees ignored the new pattern and Aew to
the old in an attempt to get into the nest.

020

READY-MADE RUBBER EARPIECE
AIDS HEARING AT LOW COST

Made of fAexible rubber, a sofit earpiece
far use in awdiphones, which is an aid to
hearing, has been developed. The earpicce
fits the average ear, resulting in a great
saving, Since 1924, a midget receiver has
been in use, but the hard-rubber earpiece
had to be fitted exactly inte the external
ear, calling for the services of ear special-
ists. Because of the perfect fit, the ar-
rangement was ideal, but expensive he-
cause each mounting had to be made in-
dividually, In order to reduce the cost,
the ready-made earpiece was developed
after a long series of tests which included
the taking of several thousand plaster ear
casts., Observations and measurements re-
sulted in the adoption of four different
zizes of ear attachments as sufficient to fit

Ear, Thizs Inexpenaive Ear-
Is an ..H.ld to the Hard of Hearing -

-

Made to Fie the Average
piece

all ears of normal formation. Since the "?-
earpiece is of soft ruht:u:r, rttlﬂfF it to the

mf nuhml lh Casler 1 .'
i AL '{r‘LL*
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Fast Rail Car Meets Challenge of Auto Bus

l,.J"l: ;'! &

Wwde W '-”'u-ﬂ-’{.

Top, Rail Car Speeds Along be:
g#ide Crack Express Trainm: Boi-
tom. Imside the Car

Mecting the challenge
ol the antomobile bus as
ameans of transporta-
a new ‘rail car has
been tested at seventy
miles per hour in the

W

United States. Eoquipped

with pneumatic tires and driven by two
gasoline motors, the car weighs only 20,000
pounds and has a passenger capacity of
forty-two. Fuel consumption is about one
gallon to seven miles, demonstrating the
economy of oeperation, as compared to the
giant locomotive and heavy coaches of the
standard railroad train, Since 1920, the
railways have lost about seventy per cent
aof their passenger traffic to the high-
ways, thiz continuing in good times or bad,
To prevent further loss, the first rail car
was produced for branch-line travel In
the brief space of five years, it has been
transformed. At first it-was merely the
cheapest means of-holding what little
hranch-line passenger tralfic that re-
mained, Despite early engine failures and
despite the lack of comfort, the rail car
demonstrated its ability to save from ffry
to seventy per cent of branch-line pas-
senger-haulage costs, Now comes the im-

proved rail ear, quiet, fast, comfortable
and cconomical, to its job of building traf-
fic, With unobstructed access to the heart
of a city, with no trathe policeman to stop
it, with a perfect road of its own and with
its size and proportions subject to no le-
gal restrictions. the rail car must be ac-
cepted not merely as a means of competing
with the auto bus, but also as an impor-
tant phase in the evolution of railway
transporiation,

SHATTER-FROOF GLASS F'DUHD
IN LABORATORY ACCIDENT( ®

When a chemist accidentally dropped a
test tube several wvears ago, the glass
cracked, instead of shattering, Under close
examination, the glass was found to con-
tain cellulose. Thus was conceived shat-
ter-proof glass, made possible by using
celluloid as a binder,

,-jJ
5{ : E:-;":J,Lﬂ,f- WL ﬂh"“'ﬂ&’t—' i

T adlend radresr Clepehand U
t“."lll"r" J} s J



di8

HUNDERING down the sides of

mountaing in many parts of the world,
snowslides cause scores of deaths and mil
lions of dollars worth of damage each year,
During the World War, 60,000 soldiers
were killed on the Alpine front. but of
this number, 8000 were gw ept to death hy
avalanches on a hotly contested mouni: 1im,
the Pasubio, in a single winter, thus ron-
ing the I.t'i"[1'|.'|Lt"|'|."'1'IL"‘-'h of snow as com-
parcd to bomhbs, high-powered rifles and
other instruments of war,

Efforts to combat the snowslide have
been of the hit-or-miss variety generally
speaking, each community endangered by
avalanches building its own protective
barriers, Such a svstem could hardly he
expected to be more than moderately
specessful,

Tap, Lefi, Placing Dummy: Below, Awaiting

Elluit Third, Here It Comes; Bottom, Dymmy

E--:-;pa .h'.ug.r Baottom, Right, :p:nuru:lmq; with

Enowslide Drill for the Body of 3 Person Burisd
in the Snpow
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Not until Profes-
anrﬁ[ltgt_ar_lhulcke.
afw of
Carlsrube, Baden,
Crermany, undertook
tirsitve the problem
did science make
much definite prog-
ress, Professor Panl-
cke, well-known Al-
pine climber and ge-
ologist, established
“mature laboratories™
in which scientific,
systematic research
could he conducted.
One of the first tasks
WS AN examination
of different kinds of
anow to provide an
explanation of the
causes of snowslide
formations and of
the many varied
forms in which snow

Right, Dummy Prepared
for “Denth™ by Worker
{Shown at Right): Bat-
tam, How Bnowalide
Dirill Carches in Buaried
Person’s Clothing to As-
sist Rescue Operations

oceurs, One
cubic vard of
freshly fallen
stow weighs
about 180 to
250 pounds,
bt if the enow
sets and 15
changed hy
various influ-
ences, the
| weilpht in-
cregses to J,
500 and some-
-- times 2000
pounds. Succeszive falls in the course of
a yvear result in the snow heing piled up in
lavers. The lowest stratum naturally rests

L 2

on the surface of the earth, with upper
strata piling on the altered suriaces of
alder snow lavers., Each of these strata is
1o a great extent a natural shdimng sarface,
which varies in its degree of “slipperiness.”™
Therefore, a correct appraisal of their con-
dition is essential to any judgment of the
danger of enowsalides,

Profeszor Paulcke, therefore, examined
the changes which take place continually
after a snowiall from the top downward,
ou both surface: of individual strata anid
from the surface of the earth upward, in
order to ascertain their importance in
avalanches,

Changes taking place from the upper
surface in a downward direction are
caused by variation m temperature, intens-

R
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sity of the sun’s rays according to
the height of the mountain and
by the wind, Special attention was
riven to the question of how these
factors influence the formation of
smowslides, Im the investigations,
surprising discoveries were made,
as for instance, the great speed at
which the structure of freshly
fallen star-shaped snow crystals
changes according to conditions.
On this fact were bhased further
tests as to the tendency of the snow to
form snowslides.

It had been thought that water melted
from the surfade of the snow by the sun's
rayvs penetrated the snow lavers and trick-
led away in the earth, but this was found
erronepus. Instead. the water runz down
the mountain side and imparts to the snow
a tendency to form landslides. Aniline
powder strewn in the high mountain re-
gions appearcd later in the lower areas.

To find what changes go on in the crys-
talline structure of the snow, Professor
Maulecke invented a snow-sounder, which
consists of an aluminum rod with three-
inch slits eut in . With this device, it is
possible to test the mass of snow at dif-
ferent depths to determine its lahility to
slide, almost ideal for ski wearers because

POPULAR MECHANICS

avalanches sometimes are started
by only the weight of a man walk-
ing on the snow.

In another experiment, Profes-
sor Paulcke made his own ava-
lanches by sawing off large masses
of snow with wire ropes to see
what tendencies these masses had
toward formation of stowslides.
Protective works were construct-
ed to determine how strongly the
air pressure of the snow would
affect them, and to learn what
form of construction
15 most suitable for
deflecting snowslides.
Life-size dummies
placed in the path of
artificial slidez were
vsed in experiment-
ing with rescue appa-
ratus that the pro-
fessor developed to a
high depree of effi-
ciemcy, After being
buried by the snow,
the dummy was lo-
cated with the snow-
sounder or drill,
which caunglht in its
clothing, and was

Tng. Setting Up Microscope; Center, Different Kinds
of Sonow C : Bottom, Professor Paulcke's Daugh-
tar Diemonstrates Aluminum Rescus Ghovel

pulled to the surface by the professor’s
party in what would correspond to the
“rescue” of a human being.
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CATFISH GIVE QUAKE WARNING

ekt
%

BY NERVOUS HETI\TITYUI; L

Catfish give definite warning some six .
hours before an earthquake oceurs, two™

Tapancse scientists, v, Shinkishi ]'igu'._ilih.._:}
and Dr. Noboru Abe, have discovercd. |
Usually the—mostplacid of fish, they Le- %3

come very nervous and “jumpy” a few 73
hours before a shock., The two scientisrs
after noticing that catfish in pools were
unusually susceptible to slight stimuli he=_J
fore cgrthguakes registered, bepan testing
the fish by tapping on the supports of the &
afquarium three times a day with a ingega= :
or knuckle. They found that when no = | ']
earthiuake was impending, the fish moved -
lazily. Butabout six hours before a shocks ™ {‘g';_
the fish would jump when the supports \\ :

P
were f o and swim abowt, Over o pe<l "
.L' 9 :.]FI-I a =k | Inventor af Toy Headlamp Is Skown with Glass YAg- |
riodl of several months, it was found that & gies” from Which He Obtained the Idea = ,
the catfish had been correct in eightyr E‘-- K

per cent of their quake predictions, The = GLASS MARBLES TO TOY LIGHTS 3
scientists believe that their catfish are Is PATH OF INVENTOR

made sensitive 1”'“’”:' carthqguake ‘-‘I‘]”-“-‘]ié_.___i When toy manufactorers recently found
through some electrical changes in the. 35 demand for lighted tovs, such as pocket
carth. Only when the aquarium was elec- - flashlights, miniature autoz and motor-
trically grounded, through the drain, were Shaars, lamps for such purposes were un- r_%
the fish sensitive to EEFJJFUHCEHJH{ shocks, e gatisfactory. They gave hight, bot lacked O,
CY 2 _Fadequate control. What was needed most =
HEADLIGHTS PLACED ON SHEEP ['was a tiny lamp that would emit a power-
FRIGHTEN COYOTES AWAY Aful spot of light, resist breakage and op-
3

-

=

: : cqate from a single dry cell small enough
Omne Montana rancher has equipped hig——st ' et . oUuE
shisen=iritirflesine Teadbshts to reduce o he installed in the tov. Marvin Pitkin,

i Fil- fise: o taviles and honntdin. loas. s iy DAtk beltntist; got A igspivation
L M e = = _=~fronrwitching hoyvs play marbles. Some
Collars are placed around the necks of™y R, - e .
s e e S .;.;.Hq-F_‘IUF the miarhles were clear-glass “aggies. ;
: : R T o™ After a little stady, an order was placed |
has a small electric light, a reflector and a < x

E i mand 3 guantity of argies soom arrived,
fashlight batterv. When the beasts of = ! ; BEIFS 3 : '

prev see the ved lights bobhing among the™ ™
sheep. they are frightened away,

When attached to the stem tubing, theze
aggies provided just the light “spot™ re- |
quired, Then came the long period of tests |
wid sty that vesulted in a way to do the
joh. Mow, the new tov lamps are ready.
Rated at 1.25 velts and 0.3 ampere, the
tiny balhs are most unbelievahly rugged
and the amount of light emitted from

them is surprising,
C 79 Y
o RUBBER USED IN MAKING PAIN
; INCREASES ITS RESISTANCE
e

[ Chlorimated rubber, saud to be a valo-

* alife ingredient for the manwiacture of
'ﬂ:'hg"n:'l.:i:rt.c. is being produced in Germany after i
—many vears of research. The material im- & ™

Arrow Paints to Small Electric Light Baund to Sheep's ) T W . ;
Head to Frighten Away Coyates F‘iitb peistance to the producg 7 ]""-‘-I-ﬂ

: ' F,-DLGL&«-'
if?:“:;}} /Q/:I :WE %}ﬁ% / ({J'}Llﬂ/f ot @ A meatd 4
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WIRE MESH
COVERS CAGE

tion heside 4i-
‘e roadside and fence-row
5 tends to make the grass-

erica than in the davs before
iculture, when all the land was
unfbroken. The uncultivated areas
offer ideal hatching grounds for
theze ingects, Adjustment of farm
practices 15 considered advisable
in {he war against the grasshop-
perd Dr. B. P. Uvarov, of Eng-
land, iter studyving the locust
problem in Asia and adjacent is-
land areas, blames poor agricul-
tural methods for mnsect plagues.
The introduction of semi-Euro-
peanized methods in the Philip-
pines and the East Indies has re-
silted in a shifting agriculture,
leaving abandoned fields as breed-
ing grounds for locusts, which
cross to other slands,

[‘Z’gﬁ
N-DETACHABLE CAPS
FOR PASTE TUBES

Collapsible tubes, such as are
uszedd for tooth paste or shaving
cream, can now be obtained

Phate Polnts Qut Protective D%ﬂ eMer 8

BURGLAR-PROOF TELLER'S CAGE
PROTECTS BANK'S FUNDS

B e

One Washington, D, C., bank which has
been robbed several times now has a tell-
er's cage equipped with every modern de-
vice to forestall a bandit raid. The front
is of bullet-proof plass with sides of steel
and a top of bullet-proof wire mesh, so the
cashier is protected from gunfire from any
direction. There are also guns and gun
poris ready for instant vse, and in addition
a flood of tear gas can be released by
stepping on a button with either foot,

MAN CAUSES INSECT PLAGUES
CET BY POOR FAREM PRACTICES

% That man can blame only himself for
plagues of grasshoppers and locusts has

e

“age: Mote t
Gun Port at Extreme Right and Tear Gas Beleases on Floar

equipped with non-detachable
caps which cannot fall off and be-
come lost. The non-detachable cap is tur-
ret-shaped and rotates around a shoulder
on the neck. When an aperture in the cap
i5 turned to coincide with one in the tube,
the contents can then be ejected. A lug
provides an automatic stop to indicate the
open position. An-
other turn and the
tube 15 closed
When the user
huys the tube, the
opening in the top
15 sealed shut Lo
keep the contents
iresh. The con- |
tainer is opened .
by puncturing the |
top with & peg. P |

!

J.i:[?{mnes and addresses of manufacturers

heenestablished by world-famonus authori- / of articles deseribed in this magazine will

the United States departm@int of agriculy
UWluer - JULU2 |

eja%fsr.

tieg on the subject. Dr. J. R, Parker, l‘.lfl.-"' bhe furnished by our Burean of Informa-

recelp of rpturn ostage,
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Hay Dehydrator on Car Serves Wide Area
i | {0t dryving 15 produced, three concentric

Giaat Plant [od : : ’
Ill'-llllll-'-l'.. Hay inta FORATY-UTYer darnms, a I NN T . |:_ LS
Mutritive Meal

| j
§ FENE

-

Mounted on a railway flat car, a dehy- collectors, and gaszoline engines to operate
drator for new-mown alfalia can be moved  various units. Green alfalia, frezh from
easily, serving a wider territory and in-  the fields, 5 passed through the dehyvdra-
suring wniform production. The plant, tor, its color and vitamin content are
weighing 123,000 pounds with the flat car,  sealed in and a nutritive meal is bagged,
iz made of several units, including a ro-  virtually right in the backyard of the tarm-
tarv-flame oil furnace in which the heat  er living near a railroad.

F .
*‘ZL gy
HYDROGEN PUTS LIGHTIN STAR  the “ribs” or vertical lines in the diatome

BEY ACTION OF ITS ATOMS are distinct, These ribs measure only ene
four-hundredths of the diameter of the

Not only is about one-thivd of a star’s  hyman hair. Another diatome, when mag-
weight due to hydrogen, hut the star &5 pified 1,000 times, is used in testing the
5upp'|i.ct] 'I.'I.'Eth. I'.ll:ﬂt -:IE'H]. ]igl!t i:l_'l- l..hL" CO= H:‘lt'l'lf_'h."i ﬂf r_]'“: ﬁ_._l-]ﬂ n.f a I'I‘J[L'!I'ﬂﬁl?_!-l:rpvl:. Dl-ﬁ'
tinual breaking up and rebuilding of the  pames are found in fresh and salt water.
hydrogen atoms. That is the belief of D,

pWalter 5. Adams, director of Mg, Wilson

!
g eobservatory. Doctor Adams says that in
—

thes—eartiet history, stars may have been
“made entirely of hydrogen clouds, Later,
s hydrogen/atoms condensed to form heav-
L.:;"'rm' elements like oxvgen, carbon, iron and
the like. During this process, enormons
energy was released, keeping the star hot
and radiant. Spectroscopic study of ion-
ized particles or atoms which have lost
their electrons has revealed these secrets
T_, the stars, £
fodeodiaabak) © g
SMALLEST THING é{hvmﬁ LIFE
HELPS TEST MICROSCOPE

Two tvpes of diatomes, one-celled ani-
mals or plants, the smallest living things
in the world, are magnified hundreds of
times before it is possible to photograph
them. By magnifyving the smallest 2400 il ' J e
times, it is brought so close to the eyve that m'r:,"'.;:f,uli‘r“'i'r?.'iu.""'I!;'Eﬁ?:f'.‘.'éfnf—ir“a‘éié oy

lrackwocdacues ._':-."-.'. gt

O
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Comforts of Home in Latest Motor Caravan

the atoms. of
praniem have heen ex
ploding at regular
vals no mateter how severe
their treatment, whether
plunged into boiling
rocks or chilled by glacial
colid, clock
coitiits vears by accumu-
lation of gtoms of lead,
.-|"-h ced by regpular ex-
plosions of atoms of ura-
nium, By chemical analy-
518, 1t 15 possible to pick
this clock out of minera
itmbedded in Al

out that

INLer-

1 his ;;l.'u]-:l;-;il_'

rock

W g LW Planck Reus, Lid
Just a Few Steps Up to hlcenm:
Lhishrters 4’|tl.-|: This Tauring Car:

Mote How Shelier Is Hraced
Right, Trailer Really Is a Hame
on Wheels

dlany ol the comiorts of

home are to be found in
vehicles entered in the lat-
est motor caravan in Eng-
land, Cneentry consists ol
an antomolsile and trailer
completels gquipped for
touring, The tratler 15 a
hoome on wheels, with
seats, n tahle,
I:u.'l'l. .'.l'l-:l CyVen 1ins el

yitidawsdand doot. Stream-
l||'.-:'r5 to reduce wind resist-
i trafler presents a

small
comiortable
s

ance, th

trim appearance. Another
participant in the caravan
built sleeping accommodations on top of
his sedan aute. A small ladder enabled
the driver and companion to reach the
bheds, which were sheltered by a canopy.

URANIUM IS A GEOLOGIC CLOCK
IEI{II"IG AWAY THE AGES

I'inmlun'l is a peologic clock ticking
away the ages as accurately as an ordinary
wiatch marks the minutes, This explana-
tion of ti:l'r:. element has heen given hy

Prof. C. S, I’1E'=zu.1.L._~a-E-t'h'E—EmpE|ﬂ:ca1
I‘..‘memn Washington, D, C., whp points

C\NA-K j;m"r

count the ticks, thus finding out how long
that geologic timepiece has been in that
particular place. This element is really a
group of eight clocks all ticking simulta-
neously, for there are eight kinds of ura-
nium atoms or uranivm isotopes, all pro-

ducing lead at different speeds. Lead is
composed of sixteen different kinds of
lead atoms and one can now be recognized
from another. Lead, itself, is divided into
twe great classifications, One sort was
produced since the earth was born from
the sun, This was from uranium on this
earth., The lead of mines was produced
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from uranium in the sun, a sun
clock giving vistas of time before
even the earth was in existence,
"We have every confidence,” said
Professor Pipgott, “that we shall
he able to count the ticks and read
the message sent from the vast-
ness of astronomic time, It seems
fair to assume that uraninm exist-
e in materizl of the sun before
this earth was created, and a con-
siderable part had already disin-
tegrated into lead.” By probing
in this manner, some scientists es-
timate the age of the earth at be-
tween one and three billion vears.

GLASS BRICK USED_
IN GAS STATIONC B2

One flling station in Eniu:m-
buz, Ohio, ig constructed of ghass
blockswhithare hollow, six-sided
units with plain surfaces about
the size of bricks, The blocks are
translucent, biut not transparent,
and can be made in a variety of
colors, They are annealed for
greater strength and can he re-
placed if one iz broken or cracked,
although they do not break easily,

. One of the greatest advantages of

this type of construction 15 mm the light-

ing. Even in direct sunlight, shadows a
eliminated and they admit a soit, diffuse
light. The fact that they are hollow and
-2y bermetically sealed keeps out heat. Illu-
~minating such a structure at night is easy

e the interior lights enhance the ¢
effects,

=

it R

G

Made of Glazs Blocks, This IHuminated F I]|11:q_31at|..l_j

I! Iﬂ"’wlup far LRBC ing )
e 0T,
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WATER WHEEL

Leaves and Tréagh Are Cleaned QOut of Curh Catch Basim by Des

That Has Wheel Run by Rain Water

CHAIN RUN BY WATER WHEEL
KEEPS CATCH BASIN CLEAN

Clogging of the tops of curb catch basing
i trash amd leaves iz prevented by an
automatic cleaner operated by the water
as it pours into the storm sewer. The
cleaner consists of g water wheel connect-
ed through a gear ratio of twenty to one
to an endless chain convevor, The water
pouring into the catch basin cawses the
wheel to revelve and thizs in turn moves
the chain carrier toward the curh at the
level of the pavement. This motion car-
ries trash to the curh and, s the chain
passes from lateral to vertical motion, the
load 15 dumped and carried down an in-
cline to the depository below. The unit i=
set beneath the surface so the chains are
flush with the street and is easy to remove
for cleaning or repair. The wheel is so
arranged that water does not remain in it,
thus preventing it from freezing during
cold weather,



Scientists Working Out .|'|.l';-|:-l'.|::|'.iL|| of Mew Forecast SBystem: Right, Map on
This and Opposite Page Shows Movement of Alr Masses

DEVEI..UPED and demonstrated secretly, a revolutionary

svatem of weather forecasting promises to displace pres-
ent methods. Irving Krick, instructor of meteorology, is
responsthle for its practical development under the supervi-
sion of Dr. R, A, Millikan, director of California Institute of
Technology, and Dr, Theodor von Karman, aviation expert.
Working with Western Air Express, Krick instituted the
avatem from data supplied by the United States weather
burecau, and a year’s test has resulted in increaszed efficiency
in air-line operation.

The theory is that atmospheric disturbances are canzed by
the interactions of air masses, brought together in the gen-
eral circulation of the atmosphere, There are two principal
zones of activity, one the “cold front.” where violent atmos-
pheric movements take place, and the other the “warm
front,” which is safe for operation of aircrait.

In plotting air masses, and their boundaries on a weather
map, the arcas of had weather may be anticipated accurately
from twenty-four to forty-eight hours in advance. Proper-
ties of the types of air involved determine the tyvpe of weath-
er, its intensity. the area which it will cover and the rapidity
of movement,

The boundaries between the air masses are sloping sur-
faces and may be plotted on a map where they intersect the
ground. They may extend for hundreds of miles and will
move on an average of twentv-five milez an hour when well
developed. The exact speed is, however, dependent upon the
properties of the air masses involved, The danger of Aving
through a cold front iz very great and Doctor von Karman

144




Insrrument for Determining Elevation of Clouds Helps
1o Classify Difcrens Aisr Masscs

helieves the convergence of three cold
tronts off the New Jersey coast caused the
"Akron” dhsaster
I'his new system adds a third dimension
to woeather analvsiz and forecasting, highs-
Iv important to the pilot becanse the siate
of the free atmosphere s more vigal than
agrface conditions, Basis for the system
i= that large hodics of air travel over the
varth's surface for long distances from
their points of origin and still retain the
phyzical properties attained at their source,
A cold front is generated when an out-
break of cold air from the polar regions
sweeps south or southeastward underrun-
ning a warm current from tropical re-
rions, These outhreaks of cold air often
have a depth of 30,000 feet., When they
force their way into a wairm current, &
-:'|-||||||_'||-_u:|'|i1'||_: flow northward of the warm
air 15 Idduced, the process Fiving rise to.a
low-pressure area, When a cold front
forms, the cold air aloft pushes ahead of
its position at the surface due to the
preater friction af the ground, This causes
violent overturning in the free air with

347



the formation of horizontal whirls often
having the intensity of tornados, This area
may extend hundreds of miles as it sweeps
across the United States,

If the warm air is sufficiently moist, the
vertical motion it undergoes causes it to
expand and rain will fall. The cold front
is commonly called a squall line. These
vielent disturbances may be predicted
with great aceuracy hours in advance, pro-
vided a knowledpe of the air masses in-
volved be available,

Cold-air masses frequenting the United
States originate over the North Pacific
ocean, MNorth Atlantic ocean and between
Hudson Bay and Alaska. Warm-air masses
start from the northern part of the trade-
wind belt between the Hawaiian islands
and Lower California, over the Atlamtic
poean hetween the Azores and the West
Indies, over the Guli of Mexico, over
southwestern United States in summer,
and in late summer and early fall over the
Gult of California.

Present methods of weather forecasting
reveal to pilots only the length and
breadch of atmospherical disturbances and
only a general forecast of the weather six
hours ahead can be made, The new svs-
tem adds a third dimenszion, which gives a
vertical distribution of the weather dis-
turbances, Demonstration has proved that
weather anywhere in the United States
can be forecast on an hourly basis almost
to the mile from twentv-four to forty-
cirht hours in advance,

POPULAR MECHANICS

The air-transport
pilot needs to know
at what level clonds
will form: whether
they will extend to
heights imposzible
to fly over: wheth-
er the clouds are
close to the ground ;
wheti and where
turhulent condi-
tions exist so that
he can avoid them:
what effect moun-
tains and other ter-

'|I N
ATLEAMNTIC

~GULF OF
M E X ) CO\

Taop, Sclentists Preparing New Kind of Weather Fare-
cast Map; Bottom, the Finished Map

rain in his vicimity will have on the air
mazses moving over them, and where on
his route cold and warm fronts exizt. This
information can be ascertained definitely
through the new method by instruments
on the plane itzelf,

{Continued te page L126A)
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Model Engine, Laft,
and Robeor-Contral /
Eox, Right, in Test to
Show How Movie
Thrillers Can Be Pro-
duged without Serv-
e ol “'Stant™ Man

ROBOT STUNT MAN OF MOVIES
CAUSES THRILLS BY RADIO

Airplanes may be maneuvered in mid-
air or made to crash, and trains, motor-
boats and automobiles may he started,
stopped, turned to the right or left and
cansed to wreck, by a new-tvpe of radio
remote control developed to help provide
new thrills for the movies. The “invisible
stunt man”
equipped with apparatus to receive direc-
tional impulses from the transmitting ==

"HAN

- I

U-**x'.-"‘-.l[“'f_. &

-hir"-ﬂ-_ll

equipment. The remote control iz light
enough to be used in a small airplane. A
miniature train, built to one-inch scale, "
was used in testing the robot for adapta-

tion to the motion-picture industry. Until

now, specialists in producing film thrills

have risked their lives, and some have died.

The cost of stunts has been high and g

thrills necessarfly have been limited by the 5
stunt man’s deszire to escape death, The

controls almost any engine ™rohot should be productive of spectacular
\_“‘_‘F::ii.llif'l!'i heretofore only dreamed of by

riters and directors,

—

el
ISOLATION OF LEPROSY GEEMS
BRINGS VICTORY NEARER

Another step toward the conquest of
leprosy has been taken with the isolatio
and cultivation of the germ outside the
body. This has: been announced by th
Leonard Wood Memozial for eradication
of that disease. izts alzo have suc-
cecded in ﬂpmg a method by wh:u_h

Li-“a

qilﬁ?'-" a Norwegian bacteriologist discov-
g‘.rﬁl the germ believed to be responsible :

éiruh strains of the organism can be start-

ed at any time from leprosy tissues. In

for leprosy, but the mere establishment
hat leprosy is a germ diseaze was of little
alue in its conguest until the germ itself g
:ould be taken into the laboratory and
tudied, This is now possible under, the

Liil-:hal nditi ns.ﬁ }a‘ -
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EMICEES CHANGED EY EDUHEIJ : e
PR{]DUCED AT TCE i ol
M @H""} iL'_"l..;r’L-‘_ N
Sowunds can cans l.'r’u RN ECS i 'E" 1 =T gl et
many different k:nd}[ if the sounds d.T'E 1= xI! aw § /E* :
tense encugh, accorili 1|g‘ to-Dr, Earl W. | s Lot :

L.

Flosdorf and Dr. Lgalie A Chambers of
the Hwitersity of Pennsylvania school of
medicine. Maos 3 used in their
tests were shrill as well as intense, but
one tvpe of apparatus produced a sound
only two octaves above middle © on the
piano. The sounds, projected into liquids,
coagulated proteins, broke down ethyl
acetate to produce acetic acid, cracked
vegetable oils with the generation of
acetvlene gas and to a slight extent de-
composed starch to produce glicose, An
egg subjected to high-pitched sound ap-
parently was soft-boiled in a few minutes
without raising the temperature. All the
changes take place quickly, some mn a
| fraction of a second. Drs. Flosdori and

Chambers believe them to be due to a
| ‘ momentary kinetic, or speeding up, effect
| on the molecules involved, affecting them

in much the same manner as heating,
172
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BOARDS ARE NAILED TO $TEEL

Fourteen Mﬂnttu Can Be Fleshed st Filteon-Becond

IN HOME CONSTEUCTION Intervals by This Giant Electric Sign
Boards and insulation can be nailed to LARGE CHANGING ELECTRIC EIGH
the steel framework of a new kind of I5 VISIELE FOR TEN MILES

house, An ordinary steel nail, driven into
the metal frame stud, follows the groove
in the stud and clinches itself firmly in
place, It may be withdrawn later without

Visible for a distance of more than ten
miles, a giant electric sign capable of flash-
ing fourteen messages at fiftgll-second
g sk : intervals erowns a lofty hill n@®ar <fhth
injury to the stud. This feature permits o, Francisco, There are twenty letier
use of the framework for temporary struc-  ...inns. each of which has twentv-one
tures, A home of this type can be erected lirht boxes which may he combined i
I by any carpenter  j,rq any letter or number. Each light

' | from the wsual e |y contains fourteen sixty-wate lamps, or
of plans. Its fire- 5800 in ail, their brilliance being magnified
resisling construc- gy 4 Jens in front of cach box, The auto-
tion results inlow- oa0ie device combining the lights to form
eF INSUTANCE TALES  Jpjiers is controlled by a small electric mo-
and in Ereater pro- 4o The sign is 388 feet long, twentyv-two

. t“‘-"ti"_"“ .1]:;:1:11151: feet high and contains fifteen tons of

.&" vermin, termites, structural steel and conerete. There are

R ) fungus and musty maore than ten miles of wiring and a mile

BHET odora, The steel  and one-half of cable in it, and the elee-

< | tramework does tricity required to run it would illuminate
o | not warp or sag 350 average-size homes,

and is highly re-
sistant to vibration '|.|1r| wear, requiring  #@[As long ago as 300 B, C., Perzia had a
less upkeep for house E in which it is uged. ﬁmax ayatem with pegnanent signs.

waf()u Vs M
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When the President Takes the Helm of Yacht

- —

President Roosevelt, o
lover of boats, enjoyed a
recent holiday piloting the
trim schggner, “Amberiack
L], galoff® the New Eng-
land coast. The “Amher-
jack” would delight the eve
@ any sailor, for it would
be difficalt o imd a stue-
diet or more seaworthy
craftt of the same dimen-
sions, Althoogh she 1s only
foriv-five feet long, the
President might have sailed
her across the Atlantic
quite safely, for she was

built especially for the transatlantic race
of 1931 and on that crossing ran into bad
squalls and heasy seas, but Anished fiftth
in the race although she was the amallest
boat competing. Her accommodations are
comfortable and even roomy despite her
size. There is a large main cabin and on
each side of it a broad bunk. Adjoining

f T e

the main cahbin 15 a state-
The
crpuipped with a iolding
table, heater, electric
lights and several lockers,
}'I'.I'."-\.'l.::'.l'-. |II:'I_!II'II r_|1i- -\Jish-i"

15 3 -,_;.;L!::'_-. I |'-1i!|i:--.-'| wilh
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o, cabin is

stove; 1ce chest, water
pump. sink and shack
Iocker and opposite 1t 1=
a modern hathroom, On
hoth sides of the state-
rooin are large herths
anid there

pre others in
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Tap, President Rocsewelt Seated at Wheel of Vacatlon Ship; Cester, Dia-

gram of the Craft: Bottom, the Vesel Under Foll Sail

the forecastle together with bins and stor-
age space for equipment. The steering
wheel, where the President spent much
time, 15 canted so the helmsman mayv re-
main seated while manipulating it, and at
the same time easily read the compass,
which iz just in front of the wheel in the
center of a roomy. cockpit.
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ﬂi‘és EN SALT LAKE
FOR POWER PURPUE;:EE_‘S 59
“De-salting” America’s great Salt Lake
in Utah is heing considered in connection
with a proposal for obtaining cheap pow-
er. The lake, of no use except as a tourist
attraction, is nearly thirty per cent saline,
seven times saltier than the sea. Freshen-
ing part of it would provide power for
refining metal: at a cost far below the
prezent rate. The method is simple. call-
ing only for construction of dikes from
an island to the mainland at a cost of
abouot $1,000,000. In about two vears, the
eastern part of the lake will freshen itself,
while the western section will get saltier
and saltier, according to scientists whao

" have studied the proposal,
] Lf

SHARPENER FOR LAWN MOWER
EFFICIENT YET SIMPLE

Simple in application, yvet thoroughly
practical and chcient, a new sharpener
for lawn mowers puts an edge on the
blades in sixty seconds. The sharpener iz
a sheet of rust-proof steel faced with a
sheet of fast-cutiing carborundum clath
in the right grit ta give the blades a keen
edge. The device is hooked over the cross-
bar of the mower while the wheels are
clear of the ground. With one hand, the
operator presses the abrasive cloth against
the blades while he turns the wheel of the
maower to revoalve the blades. Tm anc min-
ute the mower is sharp, ready for use,

=iy v £
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Improved Sharpener for Lawn Mower Is Shown in

Drpmration; Turning the Wheel Grinds the Blades =
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Has Only a Twelve-Inch Propeller AR i L

THIRTEEN-INCH PLANE MOTOR | -
USES HALF S§POON OF OIL

Slightly more than thirteen inches high,

an airplane motor of the radial type use gz
one-halt teaspoonful of oil in its Erarit}?%

and splazh zvatem. The tiny engine, which
actually runs, has a twelve-inch propeller.
Push rods are made of tool steel and ave
adjustable. The motor has a starter, car-
burector and fourteen spark plugs. It 13
valued at $2800, by itg designer and huild- .
er. I Hi-ﬁ.ﬂ-l-u-_‘_ﬂfrm,t/ }L‘;-E’L |
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FAR EXCEEDS EARTH'S PULLE (025

Exerting a centrifugal force nearly
J000,000 times greater than that of the _
earth's gravitation, an ultra-fast centrifuge Sy |
has been developed for speeds as great as ’f I
(660,000 revaolutions per minute, or nearly |
one hillion per day. This device, the iaﬂ-%
est piece of machinery in the world, is
made of a special alloy of chrome nickel
ateel, one of the toughezt materials known.
At high speed, the centrifuge causes met-
als to re-crystallize. When an alloy of leac
and silver 12 placed in the hollow center
of the device, which is shaped like a top.
the lead 13 :':Eil.l!‘lf]"&d out, leaving the silver.
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? J(_i-i_ —5, bz CRADLE OF DEEF A TOMBE
DECLARES SCIENTIST =~

Ocean depths, instead of heing™
inhabited by strange monster3~_
actually contain only bacteria u::t.ik--.
plankton, microscopic marin
plants, according to Dr. August
Krogh. Fish and other organismsg
comparatively high in the scale of
life could not live at great depths,
the scientist asszerts, because they
could find nothing to eat and be-
cause the temperature would be
unhealthy. Complete da rk11uﬁ§
tremendous pressure and a loy
constant temperatore of about

zero to three degrees n:i:-migradeg-:_

- Tractar with Afr Tires Capable of BMakin
Hour; 1t Has & Faur-8pesd
WORK ON FAEMS SPEEDED UP
WITH FASTER TRACTORS

Work on farms may be specded up con-
siderably in a short time by the recent de-
velopment of faster tractors. Once slow-
moving vehicles capable of traveling only
three or four miles an hour, farm tractors
are now being built to travel on highways
at a speed comparable to that of a motor
tragck, In a test recently, one of thesze
“racing” tractors with air tires was un-
hooked from a plow and driven onto a
speedway where it averaged better than
thirty=five miles an hour for five miles,

Thicty-Five Miles an

reitamisslon L
are the conditions on the ocean’s

floor, Doctor Krogh said, and he pointed
out that Azh would be able to adapt them-<
selves to the pressure and absence of light;
bitt the low temperature would reduce <
greatly their metabolism, Much of the
food in the “cradle of the deep™ would be
of no service, since fish and 1::|'|.'|t.t13,|:¢:3;:'lu.'..g‘-‘?I
have not the ability to extract dissolved
organisms from the sea water.

TABLE WITH DOUEBLE-DECK TOP
'-.:.""ljl.rl: HAS STORAGE SPACE

Storage space for used dishes is pro-
vided by a table with a double-deck top.

then went back to its plowing. Such a
tractor enables the farmer not only to
speed up his field work, but to use the
same vehicle to haul a trailer-load of
produce to market. A four-speed transmis-
siom permits a wide range in rates of
travel, varving from five miles an hour or
less when hooked to a plow to thirtv-five
miles an hour on the road. Low-pressure
tires are used which operate equally well
in the field or on the pavement. It is esti-
mated the increased speeds eventually will
mean a saving of 125000000 hours a vear
to American tractor owners and another
saving of F10.000000 a year in fuel costs.
Tests have heen made that show an in-
crease of over twenty-seven per cent in
acreage plowed when air tires were used
in comparison with stecl wheels, and a
saving in fuel of more than twenty-three
per cent, Higher-speed farm equipment
is also being designed to work with the
faster tractors,

Beneath the regular top 15 a smaller one
that does not interfere with persons seat-
ed at the table,

Table with a Double-Deck To

Whl.-r.h Pr:n'l.d.cl Extra
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Getting Ahead iz the WORLD

SUCEESS comes from being able to do some one thing superlatively well, not
from a mere willingness to try “anything.,” More than ever before there is a
demand for trained men—education wins. Fortunately, education is available

to everyone through home stedy, practical schools, night

classes and free libraries, Walter Chrysler started life in a

The railway roundhouse. He got his education by mail from a

. correspondence school, Lack of a university degree need be
Trained ng hardship in life. Consider the lives of Edison, Cyrus Me-
Mar Wins Cormick, Westinghouse and the Wright brothers—all men
who worked first with their hands and then with their brains.

These were men of action and of courage without any knowl-
edge of things that “can’t be done” imbibed from university textbooks. Their
motto was: “Nobody ever gets anywhere by waiting=—Iet’s go!” And each one
helped to change the face of civilization.

==

HIT is always possible to get a job or to create one,"” declares a great educator.,
The world is full of unfilled needs. Whenever any service is being done
badly, or not at all, whenever we see crudeness, inefficiency, waste or disorder,
these conditions are signals that there is a need waiting to
be filled. “Have you any opening " is the worst possible ap-
preach to a payroll because it indicates a lack of both con-

Jobs for fidence and imagination. And the only answer the employer
the Ashing can make is: "There is nothing now, but you may leave
your name and address.” Just a few months ago, the head of
a natiopally known electrical school sent a promising grad-
uate to apply for a position which he knew was open and for
which the student was particularly ftted. Despite his qualifications, he was
turned down and came back completely discouraged. “You go back there,” the
principal told him and say exactly this: ‘T know I can do this work for youo better
than anyone else, and to prove it I'll work a month without pay.,”"” He not only
got the job but was put on the payroll at ence and made good from the start.
Realize in applying for work that you are selling yourself and do it from the
viewpoint of what you can do for your employer,

B=E=

IF we have perfected the machine caly to be drowned in a flood of goods we
cannot consume, what then will chemical training avail a younz man who has
hig way to make in the world? Disquieting questions like this worry not only

students of chemistry, but of every branch of engineering

and the arts. Young men are not dismayed by prophecies of

W har Price doom. Their seli-confidence discounts the future, but still
. such questions are olten expressed. The answer has been
C‘ben‘.-_:cﬂl given by William Haynes, of New Yaork, who points out that
Trairming?’ the use of horsepower per person increased ten times from
1790 to [BTD, but that the consumption per person since has

increased only fve and six-tenths times. Surprising enough,
this rate of increase has been steadily declining for the past sixty yvears. On
the other hand, there was an actual gain of 1,280,000 workers in manufacturing
plants between 1920 and 1930, Meanwhile, the importance of chemicals in in-
dustry has been rapidly increasing or at a rate nearly twice as fast as the exten-
sions in the use of mechanical energy. Ewven energy production itself may be-

o
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come a chemical operation, since the atomic force in a pound of uranium is
equivalent to 320,000 pounds of anthracite coal. And in the future some of our
most important natural products are certain to be considered as chemicals. Why
burn a ton of ceal that costs $5.00 which will produce coke worth $4.50 and
by-products worth $§4.507 Even farm crops seem destined to become chemical
raw materials. And every step forward creates new opportunities.

HILTOW do vou tell whether 3 man is going to be a winner?” I asked an impor-
tant executive. “The first question I ask myself is whether he does the

job in hand well,” he replied. “The next is: Can he get along with the men whao
work beside him? After that, is he loyal? Is he reliable? Is

he square? He can be all of these things, but if he can't get

Picking along with his fellow workers, he is a handicap to himself
and to the office. All the brains and loyalty and hard work

a in the world won't offset the fact that a man lacks the abil-
Winner ity to get along with the men around him." Eemember that
any business organization iz like an orchestra. Unless each

one does his part willingly there can be neither harmony
nor success. No matter how big or successful an organization may be it always
has room for a produecer—a man who can do a thing better than it is being done.

==

HERE is no security, remarks Henry Ford, in wealth. The only security is
in knowledge, experience and ability. In times of change and stress, the
value of these gualities increases, while that of our other possesslons declines,
Imagination, persistence and hard work, hitched to & tralned
mind, will pay dividends in health, happiness and success in

This Is the 1:.huae days just as they always have for past generations. But
Da f tn the alden days the law was, “Woark or starve.” Today the
yo rule is “Think or perish.” That is the New Deal. Machines,

Opportunity with both their problems and their poetry, have freed the
sweating backs of workers, and at the same time have cre-
ated countless new opportunities for service. Dne hundred
years ago a trip from New York to Chicago would have taken months, but it
would have involved no work except vour own and that of a couple of straining
oxen. Today this same trip may be made in a few hours, but it requires the com-
bined services of hundreds of persons—aviators, engineers, radio dispatchers,
teletype operators, stewardesses, ground attendants and weather experts,

=EE=

FRE}M London comes the prediction of the end of the steel age with reinforced

plastics gradually replacing metal for automobile bodies, airplane fuselages,
yacht hulls and buildings. Already the stage has been reached when the strength
of plastic products is comparable to that of iron and steel,
according to H. B. Potter, of the Bociety of Chemical In.
Chemistry dm;_tries.. “Cement in itself was of hittle use to builders as a
Th main structural material until it was reinforced,” says Mr.

redlens Fotter. “By reinforcing plastics we look forward to mate-
Steel Age rials not only as strong, but considerably lighter than those
now i use in industry. I look forward to molding the hulls
of vachts and aircraft of fireproof plastic, and walls of homes
which will be fireproof, scratchproof and unstainable. ™ And so new industries
E are being born and new opportunities created.

== . ey
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!-Ilul 1 HAT good is that?™ a skeptic asked Benjamin Franklim after he had de- g
geribed his feat of drawing electricity from the air down the wet string

of a kite. “What good is a new-born baby?" he retorted. And so might be viewed
the historic achievement of Gen. Italo Balbo, Italian Avia-

tion Minister, in piloting his air armada of twenty-four

Balbo’s planes from Rome to the Century of Progress Exposition at |
Chicago. Who can tell what this achievement will mean in
Great drawing nations closer together, its efect on war, peace and
Achievement disarmament or the advancement of aviation? But one thing
geemns assured and that is that it brings nearer the time when

swift planes will span the ocean with both mail and passen-

gers., Already air passenger schedules are in regular operation between Europe
and South America. |
=E=

HIT appears to be natural for human beings to overestimate any woes they may

be suffering and to conclude that their predecessors never had correspond-
ing troubles,” says F. D. Moulton, noted statistician. But during the time indus-
try has been at a low level, the work actually done in producing what we require
is enormously greater, per capita, than was ever done by our predecessors, For
example, more work was done by electricity alone in thé United States in 1931
than could have been done by zll the horses and men in the country if they had
worked ten hours per day, every day in the year. The amount of work done by
electricity is no more remarkable than its low cost, During the past vear the
equivalent of the mechanical work a man can de in a day of ten hours was actually
done at an average cost of about two cents. That is, a mechanic at nearly any
job could earn enough maney in the brief interval during which he could hold
hiz breath to buy as much mechanical wark as he could de in a day of ten hours.
The applications of gcience have made a nmew world, a glorious world, but one
whose posaibilities we wnfortunately are not able fully to realize. We should
realize our blessings, and again make use of powers the applications of science
have placed in our hands.

=EE

i N the life of anyone who has passed his fellowmen—who has achieved distine-
| tion and fame—one finds this cutstanding fact:; He worked. He applied him-
self diligently. He took advantage of every opportunity. But even the brain of
Edison would have availed him nothing if he had not practiced. Success is noth-
ing more than practice in the right direction. The habit of success may be ac-
quired by anvone. It consists of right thinking plus practice. In the end repetis
tion means perfection and the result is success.

==

CCORDING to the old maxim, the other fellaw's field alwaye looks the green-
est. In this country criticism of the government, the financial system, tho
congress can be heard everywhere. And wet that system, whatever may be said
{  about it, has produced the highest standard of living found anywhere in the
! world. Cold statistics show that the average income per capita for the whale
|, world in 1930 was 8153, For the United Stated alone it was 8857, Of forty-eight
countries included im the tabulation, twenty-six have a per capita income of less
than 5100 3 yezr,

—THE ERITOR.
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3) Child’s Car with Real Engine Is Easy to Drive
- ~ : ;

economy of
i a childs

Smmplicity of control ane
operation are {wo features
automobile that = driven by y small en-
gine. Designed by R, K. Ike, of the

__Azhr¥sler corporation, the baby car has a

——mdegre Tecord of more than sixty miles
to the gallon of gasoline. The transmis-
s1on is two-speed, with a belt drive and
de-clutching arrangement for starting the
engine independently of the rear wheels,
There are two pedals, one to engage the
clutch and the other to release the clutch
and put on the brake. Gasoline iz con-
trolled by a screw-thread valve on the en-
gine independently of the rest of the con-
trols, Since it ig a two-cycle single-cylin-
der engine, it does not fire every stroke
unless there is a load applied that will
absorb the power. Thus is provided ample
governing., When in low gear, the car has
power sufficient to draw a wagon carrying
two grown persons, in addition to the
driver and the 110-pound weight of the
car, Steel construction adds to the safety.
The designer’s son, for whom it was built,
started driving the car before he was four
yvears old, After a couple of weeks, he was

»
ey

Top, Real Car for Child; Left, View from Above Shows
Engine sad Gas-Tank Arrangement

able to work all controls properly. Dwing
tor the extreme light weight, it i3 possible
for the car to collide with any ri;:__r_ili |:-|_||,|__'.'1
the force being taken up on the bumper,
without causing discomfort to the voung
driver or damage to the car. The possi-
kility of a market for such autos has been
surpested by automotive officials who
have seen the Lee product.

PYRAMIDS HELPED TELL TIME
OR ANCIENT MEXICANS

uilt by the ancient Aztec Indians, the
carved pyramid of Tenayuca, in Mexico,
once served as a sun dial that accurately
marked the moment when the new vear
began, The Mexican New Year was July
26, This faet was discovered by Sr. Ignacio
Marquina, whose attention™Was drawn o
a~Trssible relationship between the sun
and the pyramids when he surveved the
archaxological sites of Mexico, He no-
ticed that the angle at which principal
pyramid temples faced was apt to be fol-
lowed by all monuments and baildings of
a citv, He also observed that in southern
Mexico, the buildings generally were
square to the four-world directions and
facing astronomical west, exactly between
the two poimnts where the sun sets in the
spmmer and winter solstices., But t";'gh-er

e zecan B
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north, he found the main pyramids skewed FOOT TREADLE DRIVES GRINDER
a little from facing west. They faced AND GRINDSTONE
slightly northward, the angle of deviation Y ,
varying with the latitude of the city. At |
Tenayuca, Sr, Marquina measured the an- A
gle which the setting sun makes with the
center of that pyramid. He measured it
for summer aml winter solstices, the
spring and autumn equinoxes, and the two
times in the vear when the sun passes
overhead. It was strikingly demonstrated
that the building looks directly into the
setting sun on May 16 and July 26 of
every vear. Those are the two dayvs when
the sun crosses overhead in the zenith.
O those davs there 15 4 moment when an
upright object casts no shadow becanse
the sun is directly above it This zign,
easily observed, is the simplest way of
marking the passing of a yvear. In addi-
tion, Sr. Marquina found that stars m-
portant to Mexican Indians in their re-
ligion were stars whose lines of sight
eoincided with sun lines of the pyramid.
.
WALLS MADE OF COAL BLOCES Grinder in gwf:;fluhﬁﬁhgrgfggua%;: Shown in
USED IN BUILDING o

Sixtv-five tons of coal were used in con-
structing the walls of a building m West
Virginia. The twelve-inch walls are rough-
hewn hlocks of coal laid with white ce-
ment, while the pilasters at the twao front
corners are of coal sawed by hand to a
smoath surface amd land with black ce-
ment. The pilasters are flood-lighted from
the base, making them stand out in hold
relicf at nmight. A hegvyy coat of varnish
gives a plosay finish and protects the coal BOOKS DETERIORATE IN ACIDS
sOnTy from the eficcts of the weather. FROM CITY's AIR ¢ ;"ri] i

Acil fram the city's atmosphere canses
rapil deterioration in the paper of hooks
stored in libraries, The United States
bureau of standards ascribes this
deterioration of city bookste-the.
presence in the air of small
amounts of sulphur dioxide_ an
acid-forming gas resulting from
the combustion of fuels and from
certain industrial processes, Con-
centrationz of two to nine parts
sulphur dioxide to 1,000,000 parts
_ — of air cause marked deterioration
" a— : of paper in 240 hours. The bureau
surpests washing the air before

-

Combining a ixed grindstone with a de-
tachable Hexible-shait small grinder, a new
foot-treadle grinder is particularly adapt-
il to the home workshop. It operates at
J000 revolutions per minute. The large
stone produces a Hy-wheel effect when the
small grinder is used, insuring mainte-
pance of a uniform cutting speed regard-
[ess of the rhythm of the operator’s foot,

Thia Building Contains More Than Bty Tone of Coal: the Walls .
Resemble Stone, but Are Bough-Hewn Blacks of Coal admitting 1t Lo libraries, .+ ‘;'
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o his attempt to fy around the world
alone, he prepared for the trip. The last
two months before the start were spent on
a cattle ranch as a cowhand to touphen
his muscles for the long hours of Aving.
Wiley A. Post and Col. Charles A, Lind-
bergh spent many hours just sitting in the
cockpit of their planes on the ground,
building up their nerves to the monotony
of an ocean flight. Thus the hardest thing
about ocean flying is training for it

FUﬁNy.ACE CONDITIONS HOME AIR
FOR WINTER OR SUMMER

Air in the home may be heated in win-
ter, cooled in summer, humidified or de-
humidified and washed by a furnace re-
cently placed on the American market.
The plant alzo provides hot water and run-
ning ice water, in addition to operating
the kitchen reirigerator and the clothes
drier in the laundry. A considerable sav-
Here's How New Copy Holder for Typswriter Handi 118 10 f_ue1 is _clalmed, in comparison with

City Directory or Other Heavy Book the ordinary furnace which only heats and

provides hot water in the winter months,
COPY HOLDER FOR TYPEWRITER  Firing is automatic. Nothing has to be

TAKES TEN-POUND BEOOK done from the time the hard coal is placed

Copy weighing several pounds is held 1.." the bin until the ashman comes, once
for the typist by a device eguipped with ' ””'ﬁ months, 1”!"” DA Ehe asR-UepDEr.
adjustable sliding rests. The holder will -k herl ad,
take a book weighing ten pounds or more.
The rests at the back of the frame hold
the book in place and keep the face of the
book flat. The machine has a marker which
can be moved evenly up or down by using
a small hand wheel, A release bar returns
the marker to the top of the holder, out of
the way, when a page i to be turned.

Y19 2 %a

HAR]}EET PART OF SEA FLYING
O ,_.,. IS TRAINING FOR IT

c7e

Wlmt 15 the hardest part of transatlan-
tic or transpacific flying? The average
person thinks immediately of the danger,
the. nerve-wracking vigil at the controls
or the battle with fate during that long
period without sleep, To those aviators
who have braved the unknown, none of
these things is consequential, because the
aciual flight is but a trifle compared to the "
months of planning and training, of study- ||
ing and working that thev have gone AT
l|:|ru-11gh before the take-off. For more
t]mn a ycar hctﬂre_}mes Il.Igutﬂm started

Thia Trlm-Ln-uh:mg Furpace Makes the Home Livable
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Big Center Lathe Hanches Hunélrecl—Tﬂn ]ﬂbs
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A 150-Ton Center Lathe with a Bed MHinety-Five Feet L-un;l the Height of Its Center Is Thirty-Nine Inches
a

and It Is Driven by & 350-

Since the dayvs when cutting tools were
made of plain carbon tool stecl, machine-
tool design has progressed by leaps. One
leap was the development of high-speed
steel, amnd another bas resulted from the
introduction of cemented-carbide cutting
tools. However, many of the heavy ma-
chine wools of largest sizes vet in service
were built in the carbon-tool era, and
with these old machine tools still in use,
“farming out” exceptionally large heavy
jobs iz costly, A German firm has pro-
duced a series of heavy machine toals of
the cemented-carbide tvpe of which the
center lathe pictured is an example, The
length of itz bed is ninetv-five feet and the
height of the center is thirtv-nine inches.
It welrhs 1530 tons and 12 for machining
jobs up to 100 tons in weight,

Ce

GIGANTIC LAKES TO EEING
PROPOSED FOR DESERT

Millions of acres of land may be hrought
under irrigation for cultivation, and rain-
fall may be increagsed over 10920000 square
miles of desert in the Union of South
Africa under a plan now being condidered.

t is proposed that the several rivers and
streams be diverted to create gigantic
lakes in the Kalahari desert, The latwe
Prof, E. H, L. Schwarz, an outstanding
geologist, suggested the plan, pointing out
that the creation of huge lakes would in-
crease the amownt of rainfall, as the sun
wotld have an opportunity to draw up

?{};, 1l T rvni
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raepower Maotor i

water which would fall later as rain. Un-
der existing conditions, the rainfall that
does occur is lost, as the rivers flood for a
time and then dry up. due to deforestation
it the watersheds and along the banks, 1i
this surplus water could he impounded
i man-made lakes over the desert, it is
clrn'm:zl that the climate wn}ﬂ-ﬂ he altered,
43

TRAILER LINK ABSORBS SHOCKS

FROM ROAD AND AUTO /g §

Shocks in startmg and stopping are saud
to he absorbed by a trailer link devized by
K. C. Halter of Chicago. A double-spring
arrangement features the link, which con-
nects the trailer to the auto or I:r'ux.l:: for
r-|E'j:|_|_§ i_'-1||']j|:--.-:_'- Jj-'h 'Ir_. only a sma ]l::u]_]_

Vi,

|" F“J .'J-.I'J.'.r.i'il‘-".l-_.sr-f

Hookup for Traller Ia Absorber for Road Shocks; Auta
Is Connected at the Right

completes the connection, it i3 large
enough to handle trailer loads of more
than one ton. A swivel joint increases the
Aexibility of the link for gide and up-ani-
down movement.
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Fall the death-detving exhibitions,
fAre-diving is one of
rerons, hecause the diver

insurance and no safety devices, One mis-

the mosi dan-

has no nets, no

tnboe closes the show,

Briefly, the exhibation consists of a Llingd
E-.'h::- backward off g 100-foor |lll|l.', with
gasohne-soaked clothing allame,
bBurning tank fourteen feet across and five
femf |_':_-|,'|:-_

Capt, Ben Mouton, who made the frst
“back layv-out” ml 1920, s the
cran in this felil, having made npward of
OO0 dives, He and his student, Capl.

i, and athers of the school owe their

lirTe=c]iye vt
I-l. il
=i
gerel that haz
Tl Viars

: :

continuwed Exi=lence oA

I - . -- 1o - . 1 F - I- .
een carefully suarded for the ses

:|| wlieh z2uch :-xi|.|l'li--: FEVEn.

e trick 2 the manner o owhich the
liver “aoms™ hanselr at the tank below,

e stands backward on the e

pereh, a small plank at

fre of the
[ (k] |i'|_‘ |I|-||'I 1, i|-=i
his hands on his hips, his toes on the cdge
of the perch, and his heels entively off tlie
perch. By looking downward he aims
through lus heels, winch are touching each
other, military fasluon, sighting along his
legs and throngh the triangle of his heels

S62

Top, OF the Perch with Clothes Afame; Right. Dver's
View of the Tank from the Top of the Ladder, Maore
lam 100 Feer High
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HELL-DIVERS

like a hunter sighting along a
run barrel. Slowly he adjusts

i d 1 r -
his bady until his heels “sight
the exact center of the tank.
Then he gives a signal, the oil- : p—

covered tank below iz set afire,
he applies a toreh to his gasoline-
soaked clothing and falls back-
ward, turning in the arr and hit-
ting feet down in the tank.

The moment of greatest con-
centration and danger s when
he starts to fall. The slightest
hali-inch movement of the perch
would be fatal. Consequently
the diver’s greatest fear is that
the wind will sway the perch or
that some spectator will lean on
a guy wire, For this reason, most
divers have tent hands guard all
guvs during the dive.

If the diver waits too long aft-
er the gasoline is poured over
him, he flirts with another dan-
ger. The pasoline and the air
form a gas pocket under his
clothing which frequently ex-
plodea just as he “leans back”
off the perch. The diver must
remember not to wait too long
after his suit iz ignited to jump.
Orecasionally he stays on the
perch until the heat becomes un-
bearable, forgetting that he will
continue to Blister as he drops
through the air,

“Just before T set fire to my
clothing, I steel myveeli not to
kick when I dive backward,” ac-
cording to Simon, who has aver-
aged three dives a week for three /
years, "While I am in the air | '
and about thirtv-five feet above
the ground, I turn o that, for

foriers somtetimes dive w hen
= # a fog prevents them from sce-

| i ing more of the tank than a red
YR glow, The force of impact is
Wi s0 great, hitting the water at a
:[' speed of sixtv-two feet per sec-
‘,." L ofd, that small hits of wood in

the tank become dangerous. A
lollypop stick once split Si-
mon's arm open for six inches.
Kenneth Blake had an amaz-
ing cxpericnce in Dallas a few
vears back, The force of his

Performer Mouton Starts
up the Ladder; Mear tho
Top Is a Twenty-Five-
Foor Paole up Which He
Must Climb to Eeach
That Tiny Perch: from
That Pedne, He Will Drvu_p
OfF Backward with His
Clathes on Fire

one fraction of a second, I see
the blazing tank beneath me. At that in-
stant I relax and hit the water like a rag.”

If the diver stiffened his body when he
hit the water, he would shatter his spine.
Once in the tank he bends forward and his
feet swing him back to the surface. Per-

fall split the tank and the walls fell away
so that Blake found himself sitting on the
waterless tank bottom.,

From Steve Brodie’s day to the present,
the official record for plain diving {(with-
out fire) has climbed from the 1253-foot

L
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Fourteen-Faot Tank at Which
Ehver Aims

Brooklyn bridge to the
present 230 feet, which
wits unofficially hroken

puted at I fest from
an atrplane into o bay,

The fAre-diver iz frequently nervous an
]1|:-IIF '||1:I'|:1'|' I:||-' -|i'.'|_'_ '||!_':|_ :-:_-E:E::1|| ;11'||'1' '.||-_-
band is plaving and the crowd 15 watch-
ing: then he hasn't time to get scared.
IMvers do get rather tired, however, of
having people azk them -|,'|'i--||,-'|_'r: ol I BT

vor ever miss.the tank?

in [apan last vear by a St 'l
245-foat dive, A non b

professional diver = 1
cently made a dive re- =15, |

| [ 1] /|

"WATCH DOGS' DRAW LIGHTNING
1% TO MEASURE ITS FORCE
e|0

amall ‘metal “wateh dogs” have heen
|'-|.'|,-:'|'!| near hioh pawer Franiamissingg hnes
in Pennsylvania to attract lirghtning, When
II:_'|'|'.I|i|'..:_‘:' striles the |||-'.'.-.'-|E'.|l' Lowers, if

Rl
1

alzo hits the |||-.-'.::'. wateh does, cansing
:||.-i|'||1._|| ||||i|l it |'|'|'||'l-,_
and magnetizing rlul“. By measuring the s
amount of “straghtenme” in the moled
cules, engimeers deternting the amotint ot
current in the holt. From an examination -
ai I|:-:_'.' watteh doss, it has been townd that
the averape |

boalt carries abowt 25000 am=
MRS, n 7 " W1 [
pEres, CoOmpars to the AIMPETEs Ny T Ceneer, Lefr, Diver Eigh“nl at Tank: Right, Stunting
=ATY for IJL'I‘L"'IZ'-EI.[H'IE,' ait elec lT'IIE teain. Before the Dive; Bottom, Fiery Leap bt Night
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# CURIOUS CREATURES OF SIAM
FEARED BY NATIVES

""\\\ o e |_L1 .{.f 'L!I

Weird curiosities of nature, fedred by
natives as spirits, were found in remote
sections-of Siam by Dr. Ifugh M. Smith

Zas he collected zoological material for the

Smithsonian Institution. In the moun-
tains of northern Siam. Doctor Smith
pitched camp on a river bank covered with
a living carpet of daddy longlegs, with
" legrs nearly three inches long. The entire
surfate of the land seemed to be in mo-
tion, When the ercatures became active
at duzk, they made a noise like falling
raindrops as they moved over dried leaves
on the hillside. On one expedition, Doctor
Smith ascended a reputedly “haunted”
mountain, On the grass-grown summit,
he foupd pine and chestnyt trees garland-
ed with hanging orchids and with lithe
gihhons leaping among the branches, Thas
cloudland forest contained chattering
% monkevs, barking deer, several species of
squirrels, including one rare giant form,
bamboo rats, porcupines, and black bears
with nests in chestnut trecs where they
“fed on the nuts. There were flocks of im-
_E{ perial pigeons and various other birds not
‘found elsewhere. On an island off the
western shore of the Gulf of Siam, Doctor
Smith found a strange white squirrel,

L 2 pr 'L
VINTILATOR FOR CLOSED CARS
u C 1S STREAMLINED

Several different makes of cars can be
fitted with a window ventilator which dii-
fers from the con-
ventional winds
shield wing in that
it 1s molded mmto
the streamlines of
the car, 15 perma-
nently inatalled
outside the car on
the front door, and
715 not adjustable.
Installation i=s ac-
'S complished by drilling eight holes i the
= outer flange of the front door and bolting
the ventilator to it. The glass in the ven-
tilator is set at a slight angle to the glass
in the door, which, when the car is in mo-
tion, sets up a partial vacuum causing a
w of air {rom the ijl&-ﬁ'l']l.: of ghe car_ou

c 69! chw
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Senall EnEIm: at Right Drives This Arrangement for
Lighting a House of Fourteen Rooms

TINY MOTOR RUNS LIGHT PLANT
FOR FOURTEEN-ROOM HOUSE

Constructed almost entirely of second-
hand materials, a homemade light plant to
serve a4 large house has been devised by
Ravmomd . Halfer of Chicaro. A tiny
maotor, only one and one-hall horsepower,
drives the penerator, which was taken
from a Ford automaobile. Two second-
hand auto storagre batteries, two used Ford
fusez, a throw switch, sixteen thirtv-two
candlepower Ford headlamp bulbs, inex-
pensive reflectors, an ammeter, sockets
and necessary wiring complete the outhit.
Eight lamps are supplied current from
each battery. Operating costs are low,
ahout $1.50 per month for the plant, which
was installed in a fourteen-room summer-
resort home, At the end of six months,
the repair cogfis amounted to about one
dollar, this being for work on the littde
one=-cylinder engine. A feature of the out-
fit is that the —which iz fastened
firmly to its own individoal base, can be
disconnected from the generator and used
for ather work arousdd the farm or sum-
mer home., While fhe plant operates well
with the secondMand motor, the bhuoilder
pointed out that a new engine probably
would result/in a reduction in running
costs. The foutfit can be converted for
110-volt punposes, 5

il ‘H&H{lff{ /Z‘M
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|  the walls, ahout twenty
per cent by evaporation
and the rest to the air. If
the walls and ceiling ara
the same temperature as
the hody, there can be no

tortable, the gir must be
much cooler to mcrease
the transfer of heat to
the aw. Thus, by heating
the walls and ceiling to
cighty degrees by elec-
trical current flowing
through wires in the pan-

bt

‘Top, Measuring Heat Given OF by the Bady and by
Wires in Wall: Right, Wiring Insgalied

WIRES IN WALLS HEAT ROOM
WITH AID OF HUMAN BODY

Using the human bodv mself as the
principal seurce of indoor heat and keep-
ing the body comfortable by controlling
the hody's radiation of heat 1s sugrosted

Chee T, Schad, of the Westinghouse

Electric and Manufacouring COmpany, as
the resultof tests i that company 2 lab-
oratories, Thewalls of the experimental

5}‘}”'”“- are heated electrically and fresh
- air, taken directly from the outsule, s

155
|

led in through ducts in the ceiling. There

i< a warm, comiortable fecling in the

room with the air in the Gities and the

wills at eiphty desrees Fahrenheit. Ina

room heated by present-day methods, air
in the fifties feels decidedly cool. Under
normal conditionz. a human being gives
off about 400 British thermal units per
howr, enough to warm about three pints
of water from toom temperatirte to the
hoiling point. Thiz normal emizsion of
heat is given off hy radiation to cooler
wialls and ohjects. If the loss of this heat
15 reduced, we feel warm, and 1 increased,
we feel chillv. Comfort regulation, there-
fore, 15 g question of controlling heat
emizsion from the bodv. This can be done
by adjustment of air temperatore, humid-
ity and radiation, Of the 400 British
thermal units given off by the hody, about

. forty-four per cent is through radiation to

elz, loss of lieat from the body is checked,
while bringing iu cool, fresh air prodices
a sense of comfort seldom experienced
under present heating arrangements,

“GUN" FIRED AT HEART OF ATOM
TO FREE GREAT ENERGY

{ "Irf?I:ZI:E.HE of enormous stores of energy

has been accomplished by firing a new
kind of “gun" at the heart of atoms, The
weapon is known as the “Deuaton,” which
is the myvsterions nuclens of the recently
discovered heavvwelrht bvdrogen, which
has o mass twice as heavy ag ordinary hy-
droren, Whirling these deutons by means
of one of the most powerful magnets in

radiation and to be com=-
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the world, until they attain an
electric charge of 1,330,000 volts,
these “hullets” are fired into the
heart of an atom. The marksman-
ship 15 poor, only about one in
1.000,000 striking the target. But
the one that does it the mark
liberates about 1,000 per cent of
the energy put in. When these
bullets hit the nucleus of the lith-
ium atom, they break down one
of the many potential walls which
guard the energy stored up with-
in the atom and release alpha par-
ticles, or helinm nuclei, having an
clectric charge of 12,600,000 voltz,
or nearly ten times greater than
the deuton, This atomic energy
liberator was developed at the
Tniversity nia by Prof.
Gilber vis, Proi. E. O. Law-
rence, Dr. M. E-tanh.v -E’Lhn;;atun
ang D, \Ialcu]m C. Henderson,

i
JAR CAP[HASILY REHbé’ED
WITH TABLE KNIFE

Nothing except a table knife iz
required to remove the cap from

a glass jar if the top happens to
be one of the knife-opening kind.
This cap has a wide groove in the
raised top which permits the insertion of
an ordinary kitchen knife, The powerful
leverage thus obtained enables the house-
wife to open easily the most tightly sealed
jar. All that is necessary is to insert the
knife and turn, Adter the seal i once

LWhIEﬁu

{ i

|

Jar Cap with a Groave in the Middle Which Can Be
Opened Easily with & Table Knilo

broken, the top can be screwed on tight-
]} by reversing the action,

i._,JUL'{fsﬂ..d -IF/{..-LLxILM A L‘_A,ru Eﬁ
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Tewsrd the Altar in One of Germany's Mose Modeen
ri:-'l'l-ﬁ. Nate the Unusual Treatment of the Imterior

RA-MODERN CHURCH DESIGN
USED IN GERMANY

Advanced in design, Berlin's newest,
church is ready to receive its congrega-
tion, The architecture is ulira-modern,
even for buildings other than a church. It
18 the work of.Professor Hoeger, rlq,qa—'rm‘:r
of the Chile house of Hamburg.

C /o
CAMERA AIDS TRAFFIC STUDY
BY CDRDIHG F.ai LT

Moving :.5 e A LN l-J
taken with tinﬁnttc time m:erml-, etween ||
photographs, are used in studving the
catizes of traffic jams, Bruce D, Green-
shiclds, of the University of Michigan, who
originate The method, sets Mis camera af
right angles to the road, trained on two
poles or other uhjr:_ct:-‘.'a'knn'.'.'n distance
Apart, Each aute photographed appears
in two pn:tur-r:'q and t!u distance it has

_mov ed ina H. 21 [:n + 15 determined.,
& ”"”"’;f ) ”‘ﬂu

i
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Mimic Flond in Model Tests Control Project

PRV
Sc'.'l.'nl:iL‘.'! J’."l‘;!l'tﬁh-awn S'."J-'_'I:.-i:m: I::Ih Efect That Flocds Wouwld Have on Proposed Control Works: This Scal=
Medel of a California Bay Helps to Show What May Be Expected; a Wave-Maker Also In Used

Using scale reproduction in miniature  of an absorption plant, one operator is re-
of t“_{* Alamitos bay district of California, covering naphtha at the rate of 124,000

scientists send i mimic Hood down its wa-  Darrels per year, valued at nearly 3375000
terways to test 115 effects on present and

proposed Hood-control channels, jetties R“LEBER BANDS HOLD PENCILS
and beaches., The model 15 complete, even IN SHIRT OF COAT POCKET

to beaches and piers, A wave-maker sim-

1[1“1_'33 {ll:‘l.i-l.j“ ,|_'|,i '|_|'|.:|| I.;,uri frn,”] "I'lll' .;Eﬁ“rnr:! Pt"l'l'?[]'b‘ i IJ'E' kEiilt FI'UIII.'I fal]mp; oLt ﬂ'f
sile. By means of the tests, accurate in-  the ghirt or goat pocket, when the owner
formation iz obtained on the carrving in gﬂ-._ stoops over, by

rubher hands
atretched across
the opening in a
half-cirele of wire
nnder tension. The
pencils, or other
amall articles, are
inserted between
the rubber bands
after the wire de-
vice has been Atted
| into the pocket.

of silt and debris by the San Gabriel river,
and in erosion on adjoining beaches, The ol
model, covering 2,000 square fect, is st up §
at the California Institute of Technology, <

']DII[],_,{ W .
OIL IN WASTE GAS RE U?ERED_&

1o 0 BY ABSORPTION PLANT

e A
Experiments for recovering additional

naphtha from the millions of feet of nat-
ural gas Foimg to waste in one Canadian
oil Iu:ld have 1:@1.,11 successful. By means

4::7
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More efficient than the ardinary -.Elcct-
lighting bulb, a sodium-vapor electric
lamp gives a vellow glow that provides
from three to four times as much illomi-
nation, for the same amount of clectricity
consumed, as the best tungsten hlament
lamp. Because of the effect on the eyes of
vellow glow, the aid to vision 12 said
o he sixtesti to twreiity times as great as
* Yhat of ordinaryv electric lights. The sadi-
m lamp consumes eighty watts of elec-
ricity and gives 600 candlepower of meas-
rable light. A feature iz that the lamp
ives a glow that casts no appreciable
hadow from obstacles placed in its path.
This is favorable for night automobile

riving because ohjects and ohstructions
long a road will stand out in bold relief
n the sodium light, without the blinding
lare of other systems of high-intensgity
direct lighting. In European tests, autos
1ave been driven at fifty miles per hour
along a sodium-lighted highway with
their headlamps turned off. The hulb is
about the size of the ordinary incandes-
cent lamp and contains a small amount of
neon gas and metallic godium. When the
filament is heated by a current passing
through it, the neon glows with a reddish
light, which changes to a brilliant vellow
as the sodium iz vaporized.

.

=

S
COMEBINED TIRE VALVE A.JD CAP
FITS AUTO BIKE OR TRUCK

o
& Combining the tire valve and cap into
one leak-proof device, a two-in-one air
walve f[its any, standard stem on automo-
;‘} A Sl hile, truck or bicy=-
cle. After removal
of the cap and
plunger care, it is
casy to install the
device, Inflation
of tires 13 quick
and positive, and
proper inflation is
maintained long-
er, The unit is
threaded for a
hand pump. Re-
¥ placement of valve cares :iq elimmated.
Double seating seals the air 1 e the tire,

preventing 11::11:!: [ ;"h i
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Bird Cage Made
by German Bletal
Warkers, Which
Has a Clock in
the Bottom

CLOCK IN BOTTOM OF BIRD C.PLGE..
ENCOURAGES SONGSTERS

German peasants of the Black forest
are skifled in makinp metabwork-—of m=————==
tricate design, and one of the pieces they
offer is a bird cage with a clock in the bot-
tom. It 15 claimed the birds hecome ac-
customed to the chimes and usually begin

to sing as the clock announces the hour '3 |
303

— C
NOTHING FALLS TO PIT BOTTOM 33

DUE TO EARTH'S MOTION

Dye to the earth’s motion, nothing can j
fall to the bottom of the deepest mine .o
shaft. A wrench dropped from the mouth T |

of the shait was found lodged against the ’

side of the“shaft several hundred feet -
down. Later,\the Michigan College of __".'_":
Mines conductey] tests along this line, us- B
ing a marble suspended by a thread about -

twelve feet below, the mouth. When the
marble was motidnless, the thread was
burned by the flama of a candle. The mar- =
ble fell, but only to'a point 300 feet down;
where it stopped on, the east wall. The

test was made at :I1c-&+:\r;§kncket shaft of
Heeh per mine,

the Big Calumet and
& i —

&L’ﬁ
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UT in the west.a new army of pros-
= pectors 12 combing the hills and des-
. erts for yellow gold. Thousands of young
. Eilli.':h have joined the rush of "33, Some of
them are prying into river beds for nug-
ets and dust and others are boring into
~ the ground in quest of veins of ore.
< Only a part of the gaold in the west was
covered in the execiting dave of 49, For
one thing, the early miners sought only
the rich bonanzas., Low-grade ore and
ore that held its gold locked up with oth-
# er nlin?rals were considercd worthless,
o Scralchmg_: on the EUI:fiitf. the first gold
yseekers missed many rich deposits. Today
é trained prospectors are finding valuable
veins in areas that have been gone over
%timc and again,
ko, hundreds of square miles of bar-
arcn hills and deserts in the southwest are
epheing prospected for the fArst time. Al-
though the country is rich in minerals, the
arly pold seekers were restricted to forty-
“=~imile circles around the water holes, for a
hurre could carry only enough water to
wilast that far. Today arcas that used to he
ingccessible are now only a few hours
Jrom civilization. In California, as one cx-
S ample, new roads have opened the Cox-
o ;:-.EL':ITII].I motntaing, the Calico range, and

UA" 470
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Top, Picking Owt Flakes of Gold Retained in Sheice

Box, and Washing Down a Gaold-Laden Gravel Bank:

Eelow, Examindag Ore through Cobalt-Calored Glass

the Bullion and Chocolate mountains to
hundreds of prospectors. Another reason
why gold iz still waiting is that few of the
old prospectors recognized good ore when
they saw it. A man who knew mother-
lode guartz looked for that alone, although
rold occurs in many other types of ore.
Not lonp apo a grizzled prospector stum-
bled on an outeropping of weathered rock.
He chipped off a few samples but under
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hl:f[ ||:| Right. Panning for Gokl,

fqu for @eld by Heating

w:l:h El: wpipe, and Diry-Fanning

on [hesert Where There Is Mo

Water; Taop, Prow ¢c1u:||-_ with
Electric * Ellm:-JL Br |:r:

a4 magnifying glass could find no trace of
gold. A few monthy later a voung man
tapped at the same /ledge with his pros-
pector’s pick. Evef a complicated field
test failed to indicgte gold, but he played
safe by staking oyt a claim and mailing a
sample to an assay office. The ore proved
to be rich in “rusfy pold” that revealed its
identity only in the assaver’s fire.

Pure gold has 4 standard value of 220,67,
and monetary experts believe that if the
gold content of fhe dollar is reduced the

price of the metal
may fise to as much
as forty dollars an
ounce. A few vears ago when the cry for
more gold came thousands of men began
to wash the precious stufl out of western
rivers. Even sands that had been panned
and shuiced by earlier miners were re-
waorked. This vear the zearch is taking a
different direction

. Men who have heen
washing out placer gold are turning [U{%%

hard-rogk ]Jrus-]lucting,éuking the ledpes

] Hf
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the particles of gold are rough and un-
worn theschances are that it is of local
origin and that the ledge is on higher
ground upstream. Dry channels that carry
water only during spring floads are pros-
pected by dry panning, swirling the dry
sand around in the gold pan and spilling
out the light materials until only heavy
concentrates remain.  Three tests deter-
mine gold: it is yellow and heavy, it Hat-
tens instead of crushes under 3 hammer,
and it is not affected by nitric acid.

The prospector works his way upstream
until he reaches a place where no gold can
be panned out. Then he takes to the sides
of the valley. Old prospectors had a su-
perstition that the
right-hand hranches of
a stream, facing down,
were Lhe richest, so0 the
wise prospector today
payvs more attention
to the hillsides on the
left hand,

Following a trail of
pold to its source is
easy if pilot stones
from the ledge are

Above When Concentrates
fram Panning Contain Geld,
a Trail of Colors Ia Exposed
Dribbling Material from
arn Spoon En:n Pan of Water
that furnished the gold
toa the streams,

Pros pectors can carn
a minimum of half a
dollar a day by pan-
ning for placer gold
but thev stand a chance
to make a small for-
tune if they find a
ledpe of pold ore.

With a fifteen-dollar-  foor'g raung for Blast
a-month grubstake a Dry Washer
man can spend all his
time hunting the rich-
er veins. Ore that runs
ten dollars a ton can
often be worked at a
profit, and sometimes
a gold hunter stum-
bles on a ledge that
assavs several thou-
sand dollars a ton,

A prospector on
the hunt for a ledge
selects & steeam and
pans for “colors,”™ If

Above, Tamping in a
Stick of Dynamite
Prepasatory £o  Leood-
ening Yards of Kook

oy




found in the stream bed. The pilot stones
contain hne Aakes of gold, or may bhe col-
ored green with copper or black with man-

3 CTs
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ganese. As the prospector makes his way
upstream the pieces of float become larger
and less warn. Then, when no colors can
be panned from the river sand, the pros-
pector looks for pieces of float on the ad-
joining hills. They may lead straight to
the ledge. If the ledge is hidden, the pros-
pector trenches the ground until he finds
it or until he reaches the conclusion that
it has been covered by a slide. A chanpe
of surface vegetation indicates a change
of formation where the vein mav lie. If a
spring is in the vicinity
it is probable that it Aows
from a vein which may
bemineralized. Rich veins
are porous,

A rough idea of the

Typical Progpector and
I'I1u C-m:n amion Explaring
wer Channel

value of ore is found by crushing one
pound of the rock until it sifts through a
cheesecloth sereen. Then the ore is panned
in the gold pan and examined for colors.
One flake of gold the size of a pin head is
worth a cent, and ore that yicelds one cent
a pound or twenty dollars a ton 15 vali-
able. In the average mine.only one part

Thernmls - UJM

Tap, Bruhirt: 'Ll'qrﬂ'rl-
Hample for Chemical

Below, Using Hrﬂ:u.uln:
Dutht Which Is Hu:rl:

—

i 0000 parts of vein material is gold.
A cubic yard of vein weighs two tons,
and an eighteen-inch vein weighs one
ton every square vard,

Gold is traditionally aszociated with
white quartz but prospectors now know
that many other tvpes of rock may carry
gold in large quantities. In the show win-
dow of a western assay office recently
were displayved samples of ore from a doz-
en different mines. One sample looked like
slag from an open-hearth furnace, another

Ifl:rmhnurd o page 123A)
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Seringed Instruments without Scusding Bowrds; Right,
Dewice That Replaces Sound Hax

PURE-TONED ELECTRIC VIOLIN
HAS NO SOUNDING BOARD

Lacking a sounding board bat prodoe-
tive of pure, even tones, a new violin is
cquipped with a small electromagnetic
pick-up concealed under the instrument’s
bridge. When the violin is plaved, the vi-
brations of the strings and bridge are con-
verted into electrical energy by the mag-
netic pick-up and carried to an amplifying
unit and loud speaker. The output of the
instrument can be plugred into the ampli-
fier of any home radio get without the aid
of additional apparatus. A variable tone
and volume control changes the timbre at
will. Volume to fill a large auditorium 1s
available, The inventor, YVictor Pieil, ex-
pects o adapt the pick-up to cellos, Fii-
tars, gmd other siringed instruments,

[q'- “SEARCH FOR HUGE METEORITE
WHICH SHOQOK THE EARTH

Some idea of what might happen if some
planct should collide with the carth may
be obtained from an exploration of what
did happen when a mere fragment from
outer space struck the earth twenty-five
years ago. 1The largest meteorite known

have hit the earth in modern times fell

(L, I LFLLaWH
/14 fo >

CH ICS

in Sibheria on June 3,
1908, and an expedition is
now being arranged to
find owt many facts about
this missile, The impact
was so preat that seismo-
eraphs of hali the world
trembled as thourh there
had been an earthquake
and the glow from it was
said to have been visible
for 500 miles, although
the sun was shining when
it fell. The fall was ac-
companied by a roar like
thunder heard within a
radius of 1,200 miles and

the air wave blown off at the time of the
collision was so great that men and even
horses were knocked over 5000 miles away,
and meteorological stations 800 miles
away registered the gust of wind, After
the meteorite had struck, the atmosphere
was filled with a cloud of silvery dust
which spread over western Siberia and
was visible in eastern Europe, Fortunate-
Iv it fell in one of the most desolate re-
rions of the entire world. The first expe-
dition to scarch for the meteor was started
in 1921 but it was not until 1927 that the
actual site seems to have been foumd. Far
away from the actual point of impact, evi-



c?2V ). Uin. 24

946

POPULAR MECHANIC ’ 375

dence of the damage done r..|
by the projectile is appar-
ent. The wind force felled sy
trees for miles around,
theze having been hurled -
to the lruund with l|1-l.‘1r:J" 3
tops pointing away from, |/
the place of contact, and
forming a great circle
scores of miles in circum-
ference. The upper sides
of the trees are scorched,
the theory being that o
wave of burning gas
swept over the forest,
then was dissipated in the
atmosphere, It is not yet
known how deeply the
meteorite penetrated th o™
earth, but thege is evi-
denee that there was o =
disturbance of under-
nnd waters. Now the
gite of the fall iz a marsh,

possibly produced by the
welling up of the waters
due to the tremendous
pressure of the blow. Aerial photographs
have been taken of the region and an ef-
fort is to be made at excavation although
discovery of the meteorite may require a
major mining operation. The small craters
can be explored more easily.

e

WEIGHT FORE GOLF-CLUE HEAD
TEACHES HOW TO SWING

As an aid in learning how to swing, a

weight for attachment to the goli-club

head is being wsed in practice. When

fastened to the club, the device's extra

weight, teaches autpmatically the “follow
,(5 LM./LFH i

3 _through” m.il..mg
the plaver swing
properly by pulling
the club through.
In addition the
weight slows down
the back swing.
With practice, it
helps to develop

§ the habit of groov-

ing the ! r. When the weight is re-

moved from the club for a game, the play-
er finds it easier to swing and follow

Lhzsjh in npgrmc:l {nu r)

ne.

Players Ready to Hat Ball :hmugh Hoop Ehnvm st End of the MNer-Inclosed
Alley; This Hew Game Is

ecoming Fa in Amusement Parks

HOOP BALL GAME TESTS SKILL
AND BUILDS HEALTH

Testing the player’s skill while it buoilds
his health, 2 hoop ball game is being in-
troduced for use in amusement parks
The game is plaved in an alley inclosed by
wire netting. The alley is terminated by a
canvas=covered framework. In the center
of the canvas is a circular opening, called
the hoop, through which a hall is batted
from wvarious distances, Five balls are
plaved at each hoop by each plaver. Three
are knowin as score balls, one as the record
ball and one as the prize ball. All score
balls are recorded to the player's credit
upen passing through the hoop. If the
score ball strikes the bounce board and
rehounds to a point behind a penalty line,
it counts apgainst the plaver, However,
this penalty score may he removed by bat-
ting the record ball through the hoop.
The prize ball, if hooped, scores the same
as the highest score ball passing through
the target. The game is fascinating and at
the same time iz beneficial in that it brings
the playver out of doors but does not sub-
ject him to over-strenuous exercise neces-

@v i some forms of sport.

T
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plovs an armature revolving in 8 magnetigu
field. Control of the magnetic field actu-%
ates the braking system. With bette ; -,
hrakes, the car's speed is stepped up :'|.1:||,11..I,!

fifty per cent over the thirty-mile pace @f.,

the ordinary street car. Pick-up i:-?*-.'Ll:rntﬁ.f‘n'}_El
twice as fast as now possible.

-, FRESHNESS OF FISH REVEALEDy =
fnes gIL, f BY ELECTRIC TEST L

‘or the protection of purchasers, a™
5 “method of testing haddock for freshness
has been developed bxdhe bueefim ol 1is :
¥ crics, The theory of the method is tha ¥
w the relative freshness may be d:LErmin:ﬁ"‘*\.
| 2 by an analysis of the protein elements. g
= The test is made by taking a small quan-
zitity of fish flesh and grinding it, addin
=7 certain chemicals to produce an electrig
e nt, The amount of chemicals adﬂctl
L0 obtain a pfedcmnnmeﬂ voltage indi- g

‘ﬂ-“:..

scates the condition of the fish. The tes
Ready-to-Serve Drinks from Refreshment Stand Car- akes it possible to determine appru.;-n

ried on Front of Three-Whaeled BEacydls ..__.:I'l'l.-.ll. ”, t]'IE" 1L"1'IE|§|1 CII [lI'I'lE-' thﬂt hﬂ.dili}ﬂk_.,_‘_
DRINK STAND MOUNTED ON BIKE will remain in good marketable condition.

ERVES WIDER TERRITORY This 18 important because as many as
- ; 250,000,000 pounds of haddock have been 1
Mounted on a three-wheel bicycle, a o pbeied in a veir,

new kind of refreshment stand enables the ; H$ -
ator Lo serve h large itory.
GPperalor Lo serve & Much arger [errmory DOILY MADE OF WOOD NEE

The stand has compartments for serving

liquids, such as orange drinks, and for ice 'i" i) LOOKS LIKE CLOT =

cream or sandwiches, Six gallons of lig- Doilies for the table are h._.ﬂg made Df:i’
wid and from 200 to 3K} sandwiches may woond which resembles cloth in APPEAT-

be carried at one time. A special frameon  ance, particularly when decorated with &)
the cycle can support as much as 600 fural designs. The wood doilies are made 5.2
pounds, Exceptionally good speed s pos-  of Sitka spruce, cut one-cightieth of an :
sible on the foot-propelled vehicle, in spite  jneh thick. The material is as thin as pa- %y &
of the weight of the stand and the vendor, i 3"_'--.~|
The stand is made of metal and wood. —r —

FASTER QUIETER STREET CAR
- "Eq ; HAS IMPROVED PICK-UP

| Considerable reduction of noise, increase

in speed, improved pick-up and better

#,  brakes are features of a street car which

« has been tested in Brooklyn, N. Y. Ruh-

""':x,:l @ her replaces leaf and coil springs, and 1s
,-j:a used in making the wheel less noisy, The

5 overhead-trolley wheel running on the
power wire 15 said to be the most distin- = . e Ty T
izl ] , = ood DFeily for the Table Made from FPrece ol =
3 gpashahlt sotind made by the car, h}tt en Eoxoce One Elghticth of an Tnck Thik
. mrineers have even rednced thizs noise by

,-':j staggering the pn]uﬁ supporting the wire.  per and so pliable that it can be used also

Gﬂe Lype o 1 e teated in Brooklyn em-  like paper for t_].rpEv. Titite.
Lﬂwe m_di A a. . }-Jvacp{mﬂtj wxf{
rﬂ.f-* L -4/ {
T IO wlwﬂfur
YRS ##LE.;:' QJ? J Lw ]%EM ¥,
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BI'J LLIONS of VEirs ago, o1 -
this . continent, voleanos :

played an important part in mak- ,ff i

ing the land as we see it today,

and many are familiar with the

ERUPTION
IH PREMISTORIC
TIME

cinder cones, lava beds and bha i
saltic rock formations remaining f
az evidence of the mighty upheay- [ =

- o T + i) - T S
als of preni=foric times, ! '
- . . r Ny

Lving buried in the earth, how-
ever, are deposits of pumicite, a
material which, at the time the
voloinos were active, was trans-
mitted through the clonds that 15-
sued from the belching craters,
and was precipitated on the earth
in hne dost, often many fect -in
depth. Much of it fell on the sur-
fpce of lakes, which the ensuing
ares have long since evaporated :
to ._1_._-.“_-:'| Wastes, :-|::":_| I!:':n_l!—lll'-. e g ‘BE-BEE-":-F; ;
air-fioated and washed frec of im-

purities, have long been covered iz e = & l s LR
e : 0, H : ap, Dusting an Orange Grove feomm e Adeplane owe, Difa-
with an overburden of :-'.ml_, :}nd e e Wiare eleara Lot Puiciis ]

are now located only by drilling.

First used as an abrasive, then in the  being the froth blown from a blazing in-
aggregate of plaster and concrete, pumi=- ferno during eruption.
cite has steadily increased in importance As found todav, it 15 suficiently con-
to industry and manufacture. In it nat-  solidated to be mined without the neces-
ural state, this material 15 composed of  sity of timbering the tunnels and drifts
microscopic particles of volcanic glass, through which it is removed. When ex-

a7
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posed to the action of the elements, how-
ever, it rapidly disintegrates to a very fine
powder. It iz highly absorptive, readily
taking up one-fourth its weight in water.

Being ot voleanic origin, it has a pecu-
liar affinity for metallic elements, or their
chemical solutions, such as salts of iron,
copper, or zine, and does not react in their
presence, Because of this fact, and its ex-
tremely fine particle size, it is the best
adapted, of all natural products, for chem-
ical dusting, an industry of growing im-
portance, operated on a large scale today.

Airplanes zcatter tons of this material
amd, in a single day, thousands of acres of
vines, melons and other gprowing crops
are dusted for control and extermination

MECHANICS

= DD WOLCAND
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. DRILLIMG TO
- DEPOSIT SOLUTIONS

TUMNELS FOA 'ﬁ'ﬁlrﬁﬁiﬁ
! oF PREPARED PROGUCTS

Dagrama Showing Hew Chemical Solutlors Are In-
trocduced into Pumicite Deposits, Forming a Series of
Man-Made Mines, Each Yielding Its Own Product

of insect pests, leaf hopper, red spider and
aphis, as well as fungus and parasite
growths, such as the powdery mildew, This
activity saves millions of dollars annually
in foodd prodiction.

The mereasing demand for this material
has resulted in a new development in the
method of its recovery and treatment.
James W. Van Meter, internationally
known metallurgical and industrial engi-
neer, has recently evolved a method where-
by pumicite is treated chemically before it
is removed from the earth,

A natural deposit is bored at intervals,
and chemical solutions are introduced to
impregnate the mass, in place, while in its
solidified state. This method not only ef-
fects uniform permeation by the solutions
under the most favorable conditions, but
provides a natural, weatherproof and light-
proof storage receptacle, of unlimited ca-
pacity, from which can be withdrawn, as
required, many different products having
various predetermined properties.
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Nature, having guarded this material in
its purest state for centuries, now holds
i safe deposit, and at no cost to man, a
wide variety of useful products required
in the arts and industries. The deposit
can literally be “planted” to order, and a
series  of miniature mines  established
which will yield building material, ferti-
lizer, insecticidal dust, of any required
chemical content, as well as water-puriiy-
ing material and brilliantly colored base,
body and plaze for making tile and pottery.
Trucks and steam shovels remove, from a
single source, such a diversity of material
as has never been found in nature in such
close proximity. Industrial and chemical
plants often accumulate an excesz of some
hy-prodact such as scrap metal, acids or
chlorine. This surplus can now be con-
verted into solution and stored in a nat-
ural deposit of this highly absorptive ma-
terial for future wse and profit. Me, Van
Meter was a ploneer in the recovery of
metals by flotation, and now reverses the
srocess and re- deposits them in the earth.

[ #,E !'.:.
OUTH LIGHT FOR THE I':‘.‘EHTIET
I5 FREE FROM SHADOWS

= % Dentists are given a “third hand™ by us-
\i g a mouth lamp which illuminates the
mtient's mouth completely without shad-
=ows, The lamp is attached to the lower
__‘}’f'w. and hence need not be manipulated
by the dentist who
has both hands
free for work, Ow-
ing to the fexibil-
ity, the lamp fol-
.[1}“'5 CEVETY MoDve-
ment of the head,
a0 it is unneces-
sary to adjust it
repeatedly, once it
iz in place. It can
be dizinfected or
boiled, so it can be
kept free of germs,

L¥]

3 "l F?
~BOAT BUILT ON TOP OF GARAGE
¢ MANY MILES FEOM WATER

Although his home is several milez from
the nearest river, a Pennsylvania man de-
cided to build a thirty-three-foot cabin
"' cruiser and s?jcn:terl the roof of his g:r.r-:l:gv&:'"w.H

.'f,. ;;w -f {?"31

Thirty-ThreeForot Cabin Cruiser Built oo Top of Ga-
rage, the Only Foom Awvailable to the Builder

as the scene of operations because that
was the only space he had large enough
for the undertaking. The roof iz sixteen
feet above pround and the boat extended
several feet over either end before it was
completed, The craft was then lowered to
a truck and bhauled to a stream several
miles distant for launching,

VOLT TESTER WITHOUT LAMPE
PROTECTS THE USER

Accurate tests of voltage may be made
with a new device that requires no lamps,
The tester 15 sim-
ple to operate, one
wire being placed
on each side of the
circait, The indi-
cator shows the
voltaze, Alternat-
ing current is iden-
tified by a slight
vibration of the
indicator. Heavy
insulation pre-
vents danger to
tht:illttqt operator,

A G LL”-'L’& LA
L/ L og o




—picture recently produced.
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Colors Controlled by a Hilden Operator

VIOLINS ARE PLAYED BY LIGHTS
OF DIFFERENT COLORS

[Muminated violing played by the use of
colored lights were featured in 3 moving
The instru-
ments were made to sound by controlling
lights of various colors manipulated by an
unseen operator.

DOG RESCUED FROM ICE FLOE
e‘ {;'-Iil b BY CREW OF CABLE SHIP
e1a)

¢ crew of the Western Union cable
ship, "Cyrus Field,” has a hig Newfound-
].'Llu]ﬁ'g as its mascat and proudly boasts
that it is the only canine ever rescued off
an iceberg. The cable ship encountered a
heavy ice field off the coast of Newfound-
land late in Mayv and lookouts were posted
to seek signs of clear water ahead. One
of them sighted what he at first thought
was a4 seal but which the telescope revealed
as a weak and hali-starved dog. The ship
set out to the rescue, plowing through
the heavy ice floe until it approached th

LD TERE L ee o e e B e i I L S
s AL , ; :
]'.I'_||:|1'_||.a¢u.._‘:-'v.?jq!'lin Played by Manlpulating Lights of Various

MECHANICS

animal. DBut the dop, frightened
by the noize as the vezzel ground
through the ice, ran awav ecach
time the boat drew near. Finally
he attempted to jump to another
picce of ice and fell in the water.
The ship was turned with diff-
culty, closing the ice so the animal
could clamber on i, There he lay
exhavsted wuntil the boat came
alongside. The crew nursed hack
his strength and named him
“Berg.” It is believed he was one
of a team of Ave dogs cut away
from a sledge, several weeks pre-
viously, by scal hunters when the
ice cracked off Horse island, 140
miles north of where he was
found. Apparently his compan-
ions perished, but “Berg™ lived,
possibly by killing and eating
seals, while his ice cake was blown
:’E}rfa]us. forty miles to sea,

56

STOPS FURNACE DUST
Smudged walls and duost-filled

warm-air heating syvstems, by
hoods fitting over each register,
The appliance consists of a light metal
frame to which is attached a cloth-covered
wire screen. With the hood in place the
air from the register strikes the sereen be-
fore entering the room, 5Soot, dust and
dirt cling to the cloth and the clean air is
directed evenly across the floor first, in-
stead of rising immediately to the ceiling.
The hood does not
interfere with free
movement of air
through the pipes,
nor does it dimmish
the size of the reg-
ister opening. In-
stallation is made
without removing
registers from walls
and the cloth 1s eas-
ily dletached for
clganing purposes,

[ Our Burean of Information will answer
questions regarding articles in this magi-

zine, if u_q:::mup:m[l:djgturn postage.

HOOD FOR AIR REGISTER.

air are prevented in homes with
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Hurricane Force Found Too Great to Harness

“
[

Ship, Welghing Thovsands of Tons, Is Mute Evidence
of Hurricane's Force; Right, Typical Tornado

Man-made means of controlhng trop-
ical hurricanes appear fantastic when the
vast cnergy Feneratéed by terrihc winds
iz taken into consideration. The only
measurement ever made, with any de-
gree of accuracy, of these winds was that
of a typhoon off Japan, according to Dr,
"'."n". _1_ |'|11"Ii'-'||1'|'_'|'--.-.J'II the L':'IEI;.'IE States
weather brean.— In that test; it was
found that power was generated at the
rate of 1,200 hillipn horsepower per hour,
which was released at - Z7.000.000,000
horsepower pef hour, To break wp or
coanteract thiz force with battleships,
one of the control meansz surzested fre-
t'Ll{‘:lﬂ_'.', it would ronuare 24 000D of
them firing 1,008-pound shellz at the rate
of ten per mhinute at a velocity of 3,000
fect per :";l.'f"_f.l!"lll. Sueh a fleet woild over-
whelm the/oceans, Standing tunnels of
sheet metal 100 feet high or more, belching  ricane is produced when a quantity of hu-
smoke rigfgs from explosions, also have mid air near the earth’s surface ascends.
heen suggested, But the difficulty is that  Dry air breaks up terrific winds, a fact on
puffs or jets of smoke do not start stormg,  which are based many control schemes,
as sponeors of the idea believe., A third —_——
difficulty #n breaking up hurricanes by ar- [t is more economical to buy tire cas-
tificial mefhns is that no one knows within  ings in pairs, since the non-skid grip of a
1) miles, lor a day or twa of the time, a  new tire is offset by the smoothness of a
hurricane will strike a given spot. A hur-  worn companion tire.
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];‘H'::'.".r medieval times
have come stories of
MOnstrous Sca serpents,
creatures which rose up
out of the deeps to en-
gulf ill-starred ships. Ac-
tually, the greatest re-
corded length of a regal
python, considered the
world's larpest serpent, 15
thirtyv-three {eet.

Other strange stories
about snakes have been
branded by zeience as myths, Can the
mied, ar ||l-::'!l ztiake take
mouth, rear itsell verticall
by rolling awav? Nonsense, says the sei-
entist, Does the female parter snake swal-
low its young to protect them from at
tack? The answer is that no female snake
ever makes any effort whatever to protect
its voung., Does the vard-long milk snake
steal milk at the source? Perhaps, i you

CAN IMNaZne a cow patiently l.':'.:||I.ZI|::f the

its tail m s

v, angd ecscape

needlelike teeth of the snake during the
milking process!
Is the blacksnake an exterminator of

Top, Handling Giant Anaconda; Center, Venomous rattlesnakes? As a matter of fact, the two
Bushmasater’s Head:; Bottom. Circle, Dried Venom for 5 -
Snake-Dire Herum: Right, Poisonons Fangs live topether most peaceably, Lacking

B i i - el i

Ipz



STORIES

venom and the power of constriction, the
hlacksnake has no other choice. When
vou strike it with a stick, does the “glass
snake” or “joint snmake” fly to pieces?
Hardly, he simply abandons his tail, and
hurries off to grow a new one,

Is Ireland the only place im the world
utterly without snakes? We shouldn't
overlonk Hawaii. Will
snakes refuse to cross a
hair rope so that if yon
are surrounded with one

Zouth Amerkean i
Snake with Its Eggs: Bottom, Extracting Venom by
Squecring Snoke's Head

Right. Baoap Constrictor: Center,

L

k
in vour sleeping bag, no snake will
come near you? The western cowbov
long believed this but scientists say
hair ropes are no more snake-repellent
than other things belicved to be effective
—as the mountain ash, gourd, and horse-
shoe geranium, or fresh-slaked lime, cay-
enne pepper and powdered sulphur.,

Do giant pyvthons swing down through
the foliage, seize wild cattle, crush them
in their coils, and swallow them? No, be-
cause a twenty-foot python can hbarely
manage an eighty-pound pig, while a thir-
ty-foot pvthon might possibly enguli a
white-tailed deer, or a 130-pound hog,

But what of snake charming? On the
authority of Raymond L. Ditmars, curator
of niammals and Teptiles at the New York
Zoological Park, this is no myth, there is
really something to it.

“The zort of ‘snake charming” you see in
the circus is usnally a fraud, seeing that
the pvthons or boas the hosky blonde
drapes around her neck and body are per-

[Continaed 1o page 125340

3]



g | ) [ Il 7 - -":I
lj h}(;é Lﬁmi Me of W Cig
T ha dondtbmuior
. POPULAR
O (L nlerned Ciyms
Model of the Ancient San : ‘:.
Jese Misgion ar Ban An- F
tonip Constructed to: Ald =]
Werkmen in Eestoring the g
Btructure 1o Irts Former
Bomaty

SCALE MODEL OF OLD MISSION
AIDS IN RESTORATION

Engineers in charge of the reconstruc-
tion of the ancient San Jose mission at

San Antonio, Tex,, have built a scale mod-
€]l of the structure, about five feet high, on

the mission site to aid them in plrlnnlng;.,ﬁ

the restoration. The beautiful mosaie, tile

and painted color schemes of the original ;

mission have faded, but have been deter-

mined by research and the colors have
been applied to the model as a study for

craftsmen on the project, Waorkmen foun 1
that modern paints would not adhere to

the walls of the old structure, and hay
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CIPHER MESSAGES
FPRINTED BY DISK
MACHINE

So light that it can b
carried in the hand, a ne
machine produces a ci-
pher so complicated thals®
the same combination Wik,
not occur again in more
than ten billion messapesa, *
The device has hee
adopted by the Frenc
ministries of war and ag-
riculture and by the Parj
bourse for tr.'msmitl':r%
stock-exchange data in
secret code. It consists of
a brass box, six inches in
diameter, with an actu:
immg handle at one side
and two dizks on the face:
Around the outer dis
runs a double alphabet
and around the [nnenr;i)
disk are the letters fro
Ato W, A third alphab
appears around the face
of the machine, corre-
sponding with the letter
of the outer disk, The let
ters on the face of the
hox represent the mes-
sage before it 15 enci-
phered ; those of the oui=S
er disk represent the mcﬁ?

L

sage in cipher. Instead of the letters o

the message, those on the outer disk are
written when it is desired to send a secret_ "
message. The letters of the inner disk "

nt a kevword, which can he cho-
sefl in advance, 5
French army ci-
pher experts suc-
ceeded in solving
a message writlen
with this machine
lv after several
housand words of
naterial had accu-
mlated and after
several weeks'
adopted the mixture of ground flagstone, Bwork with electric

L

(L A A3

L

milk, salt and other primitive materials c~calculating machines. For ordinary pur-

used for decoration by those who founded
the mission.

moast

poses the messages written with it are al-
unsolvahble, : d
ol

L dpencta
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ROAD IN 3OUTH ERIEA.
LINKE THEEE NATIONS

South America’s longest mod-
ern motor highway, extending
over 2,300 miles, now links Yene-
zucla, Colombia and Ecuador,
This international road permits
through travel from La Guaira,
Venezuelan port on the Atlantic,
to Guavaquil, Ecuadors Pacihe
coast Port, and in addition to link-
ing the capitals of the three na-
tions, provides rapid communica-
tion facilities between seven Yoep-
czuelan states, nine Colombian
{lrparnm:nta and mnine Fclmci or

provinces. The road aliG opens up |

- B s  This Huge 'FI T "l:in!'- Glound Nrar1'2-a-:- Serves to Warm Aviators
[-i.'ll:"ﬂ:’!' sections of & erln_ CD“"_U-I' from Appraaching Too Cloze and Frightening the Animals
of vazt natural wealth, including

Colombia’s rich mineral regions of gold, HUGE LION'S FIGUEE MARES ED-EI
silver and platinum as well as her impor- “f; WARN A R]'HI

tant coffee sections. Bogota will be easily I n_-{.
accessible for tourists as also will be the 4. i o i e 1“ st
Hnnrr a huge chalk figure r:ri liom

Muro emerald mines near that city,

'ﬂﬁz-q

Cols

1 ﬂ{f 3 heen l:ut in the ground near a British
— oo, If planes are flown too near, animals
= WRENCH FOR FIVE PIP SIZES in the zoo are frightened by ti‘.ll'; TOATIOE
™ NEEDS NO ADJUETMENT q:.f Tl'u; Myatars,

T Constructed to fit five different sizes o ;
rl:'l'tﬁ:h needs no adjustment, SKIRTS FOR OLD AUTO FENDERS

The tool fits onegy! GIVE MODERN APPEARANCE L (51'}'

quarter, three- o Some of last vear's autos can be made
eighths, one-hali* @ o look like 1933 models by the addition
three-quartersand 3 of fender skirts, thus making the fenders
one-inch pipe. A Srezemble those of the latest ecars. The
curved head with % skirts also serve to protect the ear from
teeth on the insid the front-wheel bombardment of gravel

edge grips the ~ qnd mud, ]"litlﬂgw are included for easy
pipe and holds 'ﬁ: attachment to tenders and frame,

firmly for all the
usual up:.ratiﬂ-ﬂi.?
LY

Qﬂ? HYDEOGEN AND OXYGEN IE FUEL .11
FOR ECONOMICAL MOTOR o

fnd

Germany has developed a motor using a

j mixture of hydrogen and oxyvgen as fuel

minstead of gasoline, It is claimed this mo-

*tor can be operated at less expense with 3

“hyidrogen than with either gasoline or oil r"'-

Mhut to attain this low operating cost it iz )
H"""HtL'E'S-'z-EI"l-’ L0 NSe & New pressure process
th""fnr the production of hydrogen. A hydro-
= gen-operated Diesel motor was built in
Berlin recently and sent to England where

A1 Fender Skirt Can Be Attached to Old-Model Automos
= t5 said to be o ern,fmg 5:Lt1=~f*1.rmr:h . bile to Give Appearance of the Latest Type
K Ted IB" 3 L*.;fc_t-—’.'-: el ge =t
HMQ.{_.# LE.E - e o B B r-l--1- Jk.f]l Yot A

b (e (Fentboped
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Modern William Tell
Shoots Light at Sensgitive
Cell 1o Explode Apple;
Bettem, Terrific  Flame
Cuots Matar Frashe

h':[ AGIC, as practiced

from the earliest
times, alwayvs has been a
very practical affair,. The
ancients believed in itz
power ta bring game into
their fets and rain to
their crops, to give skill
in war, in love and in the
hunt, to inflict or ward
afl miziartune, 1lnese andd
death, in short, to im-
prove their whole mode
of living, Speceialists, men
atd women to whom se-
crets of the art came
down through the gener-
ations, wove their strange
gpells and performed
mvstic ritupls,

Today, the magician
carries on, perhaps large-
ly for entertainment pur-
poses. More powerful than any trick he
may perform. are the works of modern
civilization™s teal “magicians,” whom we
know as the research man, the scientist
and the engineer. These magicians wave
no wonder-working wand, vet at their
command and touch are produced things
more miraculous than ever dreamed of by
the ancient witch doctor or tribe conjuror,

i

Everything we use today may be credit-
ed, at least in part, to these men and wo-
men, working in the more than 1,600 re-

search laboratories of the United States,

After hours, days and sometimes yvears of
experiment and test, the laboratory work-
er seed for the first time the wonderiul
things that all the following world will
see o few wvears hence,
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weather and light controls and hundredst £V
of other thines—all have been created to™
mmprove living conditions, yet many o
them have come with the suddenness o

the ancient magician's "Presto, change !’ -0

[nventors have played thewr part, of §

course, but we no longer
depend entirely upon the
independent inventor for
advances in civilization.

In the last thirty vears,
research and develop-
ment have been organized

and carried on by trained
experts in the universi-
ties, scientific founda-

tions and particalarly
the world’s imdustrial
Inbaratories,
The researeh laborn-
§
W

tory, in which the mod-
ern magician weaves his
“apells,” has three main functions to per-
torm for the manufacturing company; to
improve the existing product, to develop
new things and to do advanced work
which will imerease the store and knowl-
edge and hind application in new felds at
some future day,

The radio, the telephone, the automo- Instead of a wand and incantations over
bile, the airplane, the “electric eve,” hun-  strange powders, the research worker per-
dreds of houschold and office appliances, forms his “magic™ with microscope, t

Tap, Checking Giant
Ring Grears ) Botkom,

'hen Lighining
Btrik es the Trans-

makapap Ling
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Metals Tell ANl About Themselves under
Thia Phate-Micrograph Apparatus

tube, measuring instruments of
all kinds and hour: of intensive
1ly and experiment. All pio-
neer research is speculative and
‘much of it is worthless, but out
of the mass of effort come not
only new and wonderful things
for man’s use but also increased
knowledge of physical, chemical,
metallurgical and mechanical
phenomens,

Research, under that name, is
nearly thirty vears old at the
Westipghouse Electric and
anufacturing company, which
operates one of the five major laboratories
in the United States. The thing, itself, is
a3 old as the company, for it was the in-
vestiration of the mysterious alternating
current that first led the air brake's in-
ventor, Westinghouse, to organize the
electric company in 1885, In 1M, a sepa-
rate department was formed for research
and in 1910 it was isolated from the plant,
Facilities and space were more than dou-
Beled an 1930,

Out of these laboratories have come
many discoveries, new materials, processes
and new useful information, just as other
laboratories have contributed to man-
 kind's comfort. By no means have these

POPULAR MECHANICS

discoveries been limited
to the clectrical field.
What oil actually does in
a bearing at work, how
springs can be strength-
ened, how vibration in
giant turbine blades may
be reduced, how magnet-
ism behaves under manv
conditions, how noises
may be detected and re-
duced or eliminated, why
metal: react in certain
wavs to strain and stress,
how metals look
under the micro-
camera, whether
aircurrents flow
like water and
whether thev can
be photographed
—these are some of the
subjects undertaken in
the laboratory.,

In the radio field, magi-

Mumbered Flashes Shown om This
Page and the One Opposite Are
Fingerprints of Lightning

cians like Freeman and Kimmell, Mou-
romtseff and Ulrey, Knowles and Zwory-
kin, have played a leading part in develop-
ing one of the world's leading industries.
They have produced efficient tubes for
transmission and reception of radio waves
and for televizgion. KDEKA, the pioneer
broadeast station, was erected by West-
inghouse and serves today as a laboratory
for improvement of the world's radio
Programs,

To D, Joseph Slepian’s research may be
credited many inventions dealing with
the arresting of lightning and with con-
trolling high-power electrical charges.
Perhaps his greatest contribution to safe-
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Top, Left, Fine Dry Band Helpa Belen.
tigt te Find Qut What Gees on Inside a
Piece of Steel When It Is Stressed Be-
cnd Its Elastic Limft; Tep, Right,
utting Matural Quartz Crystals in New
Way to Improve Control over Radio
Station s nvulmq_ ; Bowtom. Lelt,
Power Grld Tobke That Handles 900,000
Watts, the Power of a Locomeotive

ty is the “deion” circuit break=-
er which blows a lerce elec-
tric arc into 3 maze of circular
copper paths, which it iz ui-
able to hurt becanse it spins
around them at incredible
speed. In a hundredth of a
second, this circuit breaker
interrupts currents ten times
as great and a bundred times
as powerful as any oil-less breaker. From
this work came the tiny houschold circuit
breaker, replacing the fuse plug, and a
lightning arrester consisting of nothing
more than a small-bore bher tube, empty,
through which lightning jumps, with pow-

; g . er current following, and extinguishes
uiﬁw% _.-‘{? &_ﬂ /ﬂi;m_f,.nézf
#
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. as tube flaments. Even
| music has not heen im-

miune. With a few dollars
‘“worth of radio deviees,
2Hitchcock reproduces
synthetic chimes, the low
wites of which sometimes
require a ten-ton bell, at
a dollar a pound. An in-
strument that duplicates
the effects and tones of a
three-octave pipe organ
has been built out of o
few oscillating tubes, two
amplifiers and a keyboard
at a fraction of the or-
Fan's cost.

Control of temperature
and humidity, develop-
ment of nltra-short wave
devices to kill bugs or
cure people, talking mo-

itself in the gases given off by the
tube material.

PR o vy
Trygve Yensen's patient study and hi-'.iﬂ-""""m"

experimental work have brought
metals of which highly eficient trans-
formers are made, saving millions of
dollars of electric current formerly
lost through leakage. Just ahead lies
a new field. Why is iron magnetic? [f
these magicians golve the problem, it of-
fers the hope of putting together new
magnetic alloys exactly as they are wished,
perhaps of developing magnetic steels of
super-cxcellence and smaller and more et-
ficient electrical machinery.

Contributing a major development to
the manufacture of radio tubes, Dr. E. F.
Lowry digcovered an inexpensive alloy
which works even better than platinum

Tep, Control [oer Vertacal
Parking Maching for Aotos;

enter
at Air Currents ; Inset. Photo
of Alr

Device for Looking

Flowing around the
Fingers

tion pictures, measurement of noises by
an electrical “ear,” devices for studying
the behavior of gear teeth in machines
operating at high speed, torture of metals
to prodiuce better, applications of the elec-
tric eye—these are a few additional ac-
complishments of the modern magician,

Taoiling day after day, the laboratory
worker is exploring nnknown fields, hlaz-
ing new trails and actually preparing the
wonders of tomorrow,
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BURNED FACES ARE MADE OVER
FROM PHOTOGRAPHS (7

™ Human faces burned beyond recogni-
mtion can be made over by surgery from
gld and recent photographs, according to
mDr, Howard L. Updegraff of California.
H"Phstcr models also aid in the restoration, —
M3When evelids are burned awav, new ones
an be made of skin from other parts of
he hody, Evebrows and eyelashes can he
1ade irom fragments of the scalp, while
1nses and ears, almost obliterated, may be
estored by manipulation of the skin. A
annic-acid bath treatment for widespread
wdy burns is gaid to be effective in sav-
ing the lives of persons injured by gaso-
ine explosions, ignited clothing or exten-
~xive scalds, Pointing out that the bath
rovides a method of preventing infec-
‘s{.im:, Drr. Donald B, Wells savs that he he-
=Jicves most deaths from burns are due to
infection alone. The bath relieves pain to
uch an extent that scrupulous cleaning
of the burned areas is possible.

FAEBRIC ON CELLOPHANE SHEET
HAS MANY PURPOSE§~Y

Surfaced with cellophane, a new mate-
rial can be used in dozens of ways, It not
onlv cuts like cloth, but can be sewed and
pleated on the sewing machine like any
other fabric. The material is easy to keep
clean becauze the cellophane finish sheds
dust and bhecanse it can be cleanecd casily
with a damp cloth. Adding to the attrac-
tiveness of drapes and trimmings for the
room 1% the glazed surface of the fabric.
The material is made in a variety of col-
ors and designs: by cementing cloth to
continuous sheety of I:J’.-]Iw[l'ilelr:x-.
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Icing a New Type of Room Cooler: Fan Creates Cir-
culation While Filter Cleans the Air

ROOM COOLED BY ICE AND FAN
IN PORTAELE CAEBINET

Temperature reductions of twelve to
fifteen degrees can be obtained by nse of
a portable room cooler. Iee and an elec-
tric fan are used in its operation, The
cooler may be equipped with an ozonator
to produce moeuntain-air conditions in-
doors. A fltering bag collects dirt, dust
and germs through action of the fan,
which draws them into both sides of the
cooler near the bottom.

ALUMINUM PAINT SAVES FUEL
FOR HOT-WATER TANK (° 7,/

Fuel bills may be reduced by painting
the exterior of the hot-water tank with
aluminum paint, which forms a metallic
him that acts as insulation. The paint is
applied with brush or spray gun. It dries
to a polished silvery finish that is attrac-
tive and durable, When soiled by dust
and dirt, the finish may be restored to its
original brightness by washing with soap

and water.
1 WIIET L;p}bﬂﬁﬂ{ﬂ"?
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the 100,000 e¢lass is 563. .
Of these, nincty-two per
cent are in the northern
hemisphere, seventy per
cent occupy maritime po-
sitions and thirty-four
per cent are on the sea
coast. There are five
“cluster” areas, showing
maximum urban conpes-
tion—metropolitan Lon-"
don, the Lancaster-York-.
shire area in England, the
Ruhr district, metropoli-
tan New York and met
rapolitan Boston, There
are also sixteen areas of
secondary congestion,

E‘-‘zg’EL PINS CAUGHT
IN "BASKET"
NEAR WORK

Hurtling steel staff
pins, dropped from speed-
ing trains, are caught i
Neors a wooden “hasket” buil
e beside the tracks of the

Stroam of Coal Is S'h-:wm lr.tn

LOADER HANDLES COAL ON SHIP
WITHOUT EREAKAGE

r..III1I'|'l |'ll.|.| I- |||;|_|||-|| :1|--:|:'¢|‘|| "'-'-i,"--\-l.'l-\- ;l'l
England without breakage by means of an
automatic loader handling a wagonload at

~—"a timeé. The usual practice has been to
drop the fuel into the hold from a consid-
erable height, which broke it up, With the
Ioader, the coal is fed In a continuous
stream from the wagon and down a spout,
then to the spreading apparatus which i=
teleseoped as the hold iz Alled.

NINE-TENTHS OF LARGE CITIES
NORTHEEN HEMISPFHERE
AN

Mo accurate list of the world's cities of
100 or more population has been made,
but the numher is somewhere between 525
and 33 This estimate is made by Prof.
rles E. Colby, of the University of

sus figures from China, Brazil and some
other regions are unreliable, With cor-
i i otal of cities in

ald «f Eh:p m.l:h.uui Breaking: Mew
Automatic |-|.li|l T I}L"l.llll: Doen the Work

X i : : —_—
Chicago, who points out that urban cen-

Giiﬂ-ml—T-HutL—r-i-i-l.tﬂn[I at\}

a r.mnl] station in Indiana)
The pins #fe used to lock
or unlock seven miles tracks so that _ 3
ofe train at a tigle may operate on
that part of the systefh., To make sure that
o collisions occury the staff pins, picked
up on one stationd lock the track against
another train unfil the ping are tossed off

only

Megaphpne-Shaped Device Catches Steel Pins Used in
Locking Stretch of Tracks -

at t|1-:.=|i second station to be used in un-
locking the track. At night, the mouth of
the pim catcher is |iﬁ1'|t1.l:i The engineer

or ultq_r trainman makes ready with the

ol ol
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pin, which is about twelve inches
long and one inch thick, as the
train approaches the catcher,
When the train speeds by, the pin
ig tossed into the mouth of the
contrivance, LUnder such punish-
ment, the basket lasts only a short
time, At the bottom of the catch-
er, which slopes from a five-foot
mouth to a diameter of two feet,
iz a hole through which the pin iz
withdrawn by the station agent
for operating the track coytrols.

— ¢
LIGHTS ON TOOL TRAY
SAVE REEPAIR TIME

FFor the garage or home work-
shop, a portable standard for
lights and a tool tray are com-
bined in one compact unit. It con-
sists of a framework of iron pipe
mounted on rollers, a tray for
tools and five angle light reflec-
tors. Outlets for plugging in
electrically operated tools are lo-
cated in the pipe fittings forming
the side supports. The tool tray can he
set across the bottom framework of the
stand or suzpended from the upright sup-
ports at a height of about three feet, thus
eliminating the need for stooping.

Rack Hn]dl.ng' Hi.l:l::l?l' Q hits far Ht]:uJ' Work Also
:SJ 's Toala.

Mearly 006 ;éﬂ %E

L9/ 3

- /
+|r'|.l]u ":'I"zrt U‘;lih.'m the Making of This
Bust; ALl Wers Cut and Installed by Hand

TINY PIECES OF MARBLE MADE
INTO HUMAN "PORTRAIT”

Constructed entirely by hand, a bust
made by William G, Piceoli, Chicago ar-

tist, contains 3—piecesof-marhite, TThe

material was gathered from seven differ-
ent countries, After the tiny hits of mar-
ble had been fashioned by hand, they were
fitted together to form the features, in the
manner of working a jigsaw puzzle.

AUTO IS STALLED BY MOSQUITO
ENTERING CARBURETOR

[f a mosquito attacked a new straight-
vight automobile, which would win? An-
swer—the maosquito, £ it attacked the
right spot, as a Chicago car owner will
testify., He became alarmed when he not-
ed an increaze in gazoline conzumption
and a tendency of the motor to “roll” a
idling speed. A test indicated the trouble
was in the carboretor amd a mechanie
probing with a pair of tweezers hronght
out a large mosquito. Removal of the in-
sect corrected the rolling and deereased
the focl bill. Butterflies also have stalled
cars by clogging the ra.dlamr

m/a,u.r
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Can YO

IF you trust your eves today. vou
are living in a world of ilhi-
sion, The huge moon you see low
o the horizon seems to shrink as
it mounts into the hegvens, Your
short friend i1s dressed to appear
taller than he really iz, Ewven the
columns of the building that voun
enter appear to be straight when
they are really inclined inward.

Right around you there is being
spun a vast weh of deceiving 1llu-
stons by architects amd builders,
by dressmakers and tailors, by
painters and stage artists, by ma-
gicians and antomobile manufac-
turers and by many others who
have utilized the discoveries of
acience to deceive vour vision.

There are two general classes of
visual errors. The first is hallucination, or
seeing something that is pot actually
there, The second illugion is a misleading
perception of something actually seen, and
this occurs to ug often in the course of a
day. 5o much so, in fact, that science has
discovered that we actually want to he
visually deceived,

“There are certain general illusions
which deceive most of us naturally” states
Director M, 1. Julian of the Better Vision
Institute. “Sometimes the optical mech-
anigm itseli is at fault, sometimes the in-
tellect fails to interpret correctly the true
picture transmitted to it by the cye. Many

94

U Belie

Top. Umpire Saya “E-I-n“ tlm ¥ our EF!. Bay “Cuat™; Bottom.
Mirages Are i

of the ordinary optical illusions should be
understood so that they can be guarded
against. For instance, long objects appear
longer when they are upright than when
they are hornzontal=—a tree looks taller
when it is standing than when it is lying
on the ground. A bright object appears
larger than a dull one, and a red-colored
object appears larger than one of any oth-
er color of the same size,

“Masses change the appearance of
atraight lines, The beam which surmounts
the columns of the Parthenon of Athens,
for example, had to be constructed with a
long upward curve so that it wonld not



Top, Left. Moan De-
ceives Eye: Lelt, Helght
of Hat Crown and Widih
of Brim Are Equal;
Bottom, Lok, White
ware Is Bame Size ms
Hlack Dne, Although
the White A ]
Be Much rRer

appear to be sagging., The condition of
the atmosphere may change the appear-
ance of ohjects. On very high mountains,
where the atmosphere is exceptionally
clear, inexperienced persons are apt to
underestimate distances hecause of the
absence of the usual haze

Even highly trained observers are apt to
be misled. Police detectives do not even
trust their own skilled vision in determin-
ing the height of the eriminals but view
them in front of ruled lines. Without this
guide, wide or narrow lapels, double or
single-hreasted zuits, plain or striped ma-
terial in the cloth might create a deceptive
impression of their height and weight,

[ i i - —an

Tap, Right. Ultra-Fast Camera for Testing [Huslans
Bottom, “Parallel” Columna Often Lean to Center and
Would Meet if Extended Upward
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“The uwmpire and the referece
have had more than their shave
of criticism provoked by unfair
sportamen who are masters in the
creation of illusion,” states Jim
Crowley, veteran referee. “An un-
scrupulous boxer can adjust his
trunks with a high waistline to
make a fair blow appear foul. Or
after being struck a fair blow
above the belt, he can quickly
cluteh his groin and give the 1m-
pression that he was struck there.
S0 quickly does his opponent
withdraw his arm after having
delivered the hlow that all bhut the
referee and highly trained observ-
ers are deceived.”

“When vou hear, see and touch
a friend, vou receive three different im-
pressions, all of which are totally unlike
vet which all mentally blend into one gen-
eral impression of that friend,” says Prof.
Floman P. Glass, psychologist. "Science
has discovered that touch discriminates
differences as small as one-twentieth, hear-
imgr as =small as one-Afticth and =ight, with
the light-adapted eve, differences ag small
as one-two-hundredihs, According to Cob-
lentz, of the United States bureau of
standards, the dark-adapted human eve is
00,00 times more sensitive to dim light
than is the thermopile, the most sensitive
physical instroment.”

Proving that sight is much faster than

'
Top, Left, Camesa Proves Eye I3 Quicker Than Hasad; Top
Right, Moustain s Mile Fardeer Aws :
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Than It Seems;
Mote [mage in Eye

artom,
the sense of touch, a motion-picture cam-
era capable of operating at 2,000 frames
per second or at 125 times normal motion-
picture speed, was wsed to photograph a
hlindfolded subject, The film showed that
the subject’s hand was not removed from
a burning cigaret until twenty-six-hun-
tredths second after the cigaret began to
buri, while other pictures taken of the
same subject, not blindfolded, showed that
the eve closed thirteen-hundredths second
after a light was flashed in front of it
The speed with which your vision works
ahead of vour other senses may contribute
ta illusions. Noted psychologists and at-
torneys state that many a witness in court
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ig an “innocent liar.” One psvchologist, in
staging a mock accident and testing forty
observers, found that only one out of the
forty reported accurately what he saw,
while twenty-five per cent of the obseryv-
ers were so wrong that they would have
been classed as liars in court.

How far do your own eves deceive you ?
Science has found of all the sensual im-
pressions  carricd to the brain, about
eighty-five per cent come from the eves,
and approximately eighty per cent of all
physical action is guided by vision. It is
vital therefore to tramn our vision to see
accurately and to develop and use ouwr
judgment and intellect in conjunction with
our visual perception, pending the time

that science can develop accurat™®
measuring devices which will bridge
the gap between physical vision and
the mental impression. In this, sci-
ence 1s making headway slowly bt
surely, One comparatively recent

development is 4 photemrtertrieex.
posure meter which acceurately tfﬂ%

us thEexarT cxposure to give a film
in taking a picture.

Many fantastic stories of ghosts
and apparitions are prompted by
people whose eves have deceived
them and who became frightencd
and acted hefore they took a “sec-
ond look.” When a distraught
mather claimed that an invisible
vampire was sucking the hlood
irom her child, investizators de-
cided to trap the “vampire.” Thev
toolil the maother to do the next afternoon
exactly what she had been doing when
the vampire made his first appearance,
They dizcovered that she had been mak-
ing a red dress, sitting in the sunlight near
the window., When she turned to Inok at
her child, atter having looked at a bright-
red light on the dress cast by the sun, she
had become temporarily “red hlind™ and
saw her child as pale and bloodless,

This condition s the “pfter-image”
which =cientists assert has been the cawnse
of many visions and apparitions through
the centuries and has been ased by dealers
in the supernatural, who have discovered
that this law of light and color can com-
pletely deceive the vision as well as the
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Jjudgment. Sailors are regarded as
extremely superstitious. and vyet
seience has definitely traced some
of the “phantom ships™ and other
manifestations they have “scen”
to natural conditions whose prin-
ciples are now known. The phan-
tom ship might well he a mirage
and the sailors who gaw it did not
err in their Judgment for their
evesd “saw™ what had been pre-
sented to them., Yoo probably
have seen one of these mirages.
While motoring over paved
streets the distant pavement ahead
may appear to have pools of wa-
ter on it, cspecially in summer, or
a pedestrian crossing in fromt of
the car ahewd of von may scem to
have no fect, the feet being re-
placed by skr,

Az a result of its discoveries, seience is
paying more attention to the creation of
tllusion im bath war and peace, The World
War witnessed the appearance of the de-
fensive measure of camouflaged boats and

houses. In the early days of camouflage
ships were painted to blend into the dis-
tance hat while they could deceive the
eyes on a dull day, they could not do so
on a bright day with the same color paint
and vice versa. As science

learned more about the suh-

I ject, thiz was changed to

st create greater deception Lo

Tap, Trlckstes Creates Iluslons by Making "Passes™ to Divert
Eye from White Ball; Center, Camoufaged Ehir', Baostom, Couwld
¥

You Describe Accident Adcturate

the eves, Patterns were evolved that
seemed to alter the perspective of the ship
s0 that the submarine torpedo man had
difficulty in determining the coursze to fire
his torpedo. Colors were uwsed, such as
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reds and blues which are seen by
the eve at different distances. In ‘]‘
industry, science is busy adapt-
ing illusions which influence your
daily life and add to your enjov-
ment. Even you are contributing
to deceiving the eyes of other peo-
ple by choosing a “speedy look-
ing™ or “roomy looking™ automao-
bile or a hat which will make your
face appear thinner or stouter,
Seeing is deceiving., And secing
is also believing, How far can
you believe your eyes?

HAND CAR TRACK GI ER
SPEEDS UFP WORK

For oiling railroad-track fas-
fEﬂ'lTlE', a semi-automatic device
has been produced by Irving BEupr

of the Boston IIII{I Maine rui]ru-ad. -
A han

which c-:rn-':.lsts of a seven- gallﬂn
pressure tank with a foot tire
pump.an airfaunge, and two three-

eighths-inch hose attached to a

Formerly & Conservatory, This Structure BMade of Old Wine
tee I:l.'l]'ll'.ll: tion at the tnp of the Casks Mow Serves a Small Congregation as a Church
tank. Ta/the hose is fitted a lengrth

of pipe ;|':.-1Lh spray and nozzle for d.[.:].'l-i‘r'[]'lﬁ CHURCH MADE OF WINE CASKS

the mf ests show "'*'.I'T the giler is more . STANDS IN VINEYARD
'E}IIL .L g Originally a conservatory built of old
¢! wine casks, a quaint little chureh stands in

the redwood region of California. The
structure, surrounded by a vineyvard, i3 in

the Lm&_} E grape-growing :LTSJ

GAS TANKS MADE CRASH- PRD
WITH RUEBERLIKE LIHIHG‘(‘: ?‘

One of the greatest hazards in aviation,

fire resulting from broken gasoline tanks,
has been partly overcome by the develop-

i i—— i ment of a tank which is virtually crash-

q\::.l 5 e proof. The metal tank is lined with a

=9l T 1 /- substance which has the physical charac-

i e b | teristics of rubber, but is not affected like

rubber by gasoline and other solvents
- 1 While the use of this substance as a lining
% "h =l ' enables a gasoline tank to withstand a ter-
p rific jolt, no ideal method of sealing it

Replaci the Hand Method of Track Oiling. This insude the tank has been found as vet. Thuz
r&utﬁt om Hand Car Speeds Up the Job I-:'ir. i Tie Dsk necessary g ﬁt

cconomdical and faster than hand-ciling the tank’s interior and a satisfactory ce-

track devices, 111%%@
JE %}
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Move MIE"DDHEIIID I[e"' againat T:|1'|:.1|: in Hook-Ugp
That Improves the Voice in Singing

MICROFPHONE TIED ON THROAT
AIDS IN SINGING

Attached to the throat so that it rests
next to the larynx, a small microphone
aids in singing by carrying the movements
of the larvonx to a loud speaker in the form
of sound waves, The microphone and the
loud speaker are two units of an instru-
ment devised by a Vienna engineer to en-
able anyone to have a well-sounding sing-
ing voice provided that he knows enough
to hum a meelody,

L
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HAND-OPERATED TUBE CUTTER
¢ 59 REPLACES HACKSAWS

Hacksaws, Haring tools amd zcrapers are
eliminated by using a hand-operated tub-
ing cutter which looks like a small clamp.
The handle iz heavy and round and has
conical-pointed ends which, when forced
it the end of the tube, give the proper
fare for Gtting into the coupling piece. A
pointed blade screwed to one end of the
tool can be ingerted in the tube to scrape
away rough edges after cutting. The tub-
ing rests ina V-
shaped groove,
and 2 wheel se-
curcd to a screw
does the cutting,
The tool is re-
volved around the
tubing which is
in a vise, and pres-
sure is applied to
the wheel by turn-

*f ing the haﬂjﬂe.
L;‘wwuﬂd- I

h_pfr_'.'_,.-'il_,-
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Q CHLIME IN CELLOFHANE BAG
DOES NOT AESORE MOISTURE

Uhie of the greatest obstacles to ship-
ping quicklime has been the fact that E‘j‘{)
ahsorhs moisture out of the air and swells 5
in volume tremendously when kept in I
storage for even short periods. This tron-

Lle has been overcome by using contaime }t‘
ers lined with moisture-proof n:'{*1|n[|-]11|::|{~, b
In this type of bag, lime may be stored for, %],
a year or more without taking on extras
maoisture, and as a result the usual hazar

of having the lime heat up or swell nnk
break out of its bag is eliminated. Anoth>_
er recent development is a process of wa- Eﬁ
terprochng the lime itself so that once i
has been slacked and wsed as mortar, it™=
absorhs no more moisture. Mazsonry bnuﬂd

with such lime will retain its strength, ~ 2
C1a/{
COOLER ATTACHED TO CEILING

CONDITIONS AIR IN ROOM

=T

For conditioning the air in one room, a |
new cooler is s.us.pendr:d from the ceiling,

Ceiling Air Conditioner Leaves Floor and Wall Space
to Be Used for Other Purposes

saving the floor or wall space ordinarily
required for such devices, Instead of blow-
ing a high-speed air current into the room
and depending upon its foree to diffuse
the air, the cooler quietly pushes the
cooled air out through deflectors ina hor- =
izontal direction, allowing the air to fall:
of its own weight, The device not only
lowers the temperature and circulates the
air, but removes excess humidity., Water
taken from the air is putomatically pumped -
from the small reservoir in which it accu-
mulates, The cooler is entirely automatic.
A low-speed silent fan is nperﬂ.tcd by a
small motpr at little cost,
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IE‘/I.':IJ ICULES WERE WAT

EARTH WOULD BE FLOODED
%- Ii each ||£|4:-.u]-_ in a fve-inch ;.J.u
a3

"'llllh H11l||_|||', .-||" COT -.|_1‘.1_|_| |.":I_|| H ||| |]'| l|.

water, the United States would be suh-
merged to a ddpth of M0 feet. Conversion
of the molecules of air in a few maore hulbs
to water woulld be sufficient to flood the
qtire earth, ]J;|;L Irving Langmuir points

out that there are about twenty-five sex-
*tillion molecules of air in such a bulb un-
ider ordinary atmospheric pressure. Adfter
a -:'||II-"||'I|.~'.:'|1i|-I| ]|I_|_||:|| |‘:;|_w. '|||-{--'| 1_|-u-.'|[ 1 -
move all except one out of every D0000,-
000 of these molecules, there still are leit
250 trillion. If these were converted into
water drops, there would be enoupgh water
to raise the level of the Great Salt 1
about one-sixteenth of an wmch,
further, refined laboratory methods make
it possible to remove all except 250 million
malecules from l]l-.' bulb, If these wers
cotpverted intao water -:]rl'-1| there would
e only enourh left to cover a tennis court
to a depth of one-sixteenth of an inch,
rather small compared to the whole Unit-
ed States to a depth 500 ieet, Thus,
Doctor Langmuir illustrates the progress
miacde i exhausting the air in the balb for
clectrical or other purposes,
Sy

FAST THREE-WHEELED AUTCI
CLASSED AS BICYCLES

Classilied as bicyveles and therefore tax-
frec, three-wheeled awotos that develop

ake
Lo

e ctfe R
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Fost Driver Ia Eastly Handled by
Elows Are Nesded to

HAND-OPERATED POST DRIVER
REPLACES SLEDGE

Operated somewhat like a pile driver, a
two-man drop hammer replaces the sledge
and cap in driving posts. The hammer is
stmilar to 2 section of ]||_':|'.'_1' E:-i|;-:'. It fits

Twe Men: Few
et Post

A% a sleeve aver the post and has handles
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Stewardess Serving
Lurchenn to Pas-
sengerd an 8 Maden
Transport Plage

“Lourtesy costs little)” explains
Lester D, Seymour, president of
American Airwaves “and it pave hie
dividends, Aside from ||]11.'1'E|]'r|l1- -:'-ullll'i
fort in flight, we recognize the im-
portance of the passenper's mental
attitude, and exert every cffort in
order to make each flight an enjoy-
able experience”

Y our |r.'i£_!,":'|5_'-;.- 1= checked and load-
ed on the ship for voun, vour meals

¥ -."""
AE'HT- LIGHT
TRAY pedfinG

Individual Heaters, Ventilaters,
Ask Recefviers and ng:h':i Add to
Comiart; Left, Afr Passenger
T“-'.]-'i?u: Jizuw Puzzle

aloft or on the ground are
served without charge,
your wants in the air are
anticipated by a pretty stewardess who is
also a trained nurse, or by vour co-pilot,

413



POPULAR

MECHANICS

Top, Dozing Pasengers JAre

Contented Customers ! Below,

Doe of the Newest Transpost
Plants

anid your cab is waiting for you at the ter-
mination of your journey. Along the way
yvou will find air stations with every mod-
ern convenience, and in the air you will
he astonished by the amusementz and di-
versions available for your entertainment.

At the airport vou will hear vour plane
announced and the “All ahoard” given as
casually as though vou were boarding a
train. As vou walk down a covered run-
way to vour ship with its idling motors,
vour heart may be skipping a beat with
excitement now and then, but vou will
find every one radiating confidence from
the grinning porter to the smiling pilot
and his mate.

In the ecabin your stewardess assigns
vott a seat, hands vou a late edition of the
local newspaper or vour favorite maga-
zine, gives you an air traveler’s packet
containing chewing gum and cotton—the

Wide Comfortable Clairs

and Plenty of Leg Room

Areg Features of Modern
Airplanes

latter 1or vour ears il you want it
—and arranges yvour hat and coat,
Mothing to do bt etijoy the fight,
you decide, as vou lean back in a
| rooiny seat amd streteh voor legs,
] And vou are right—but do vou
know how ‘.||. enjov vour Might? |".;I;-'illj_f
from vour window, yoo see a sienal given,
the cahin door slams, motors pulie into
life and the ship jogs down the field to the
runway, Your stewardess comez hy to
adjuzt vour geat to the most comfortahle
position, asks voiu to fasten a safeky helt
fo hold you securely during the run down
the field and tells you smoking is permit-
ted as soon as vouo are aloft,

At the head of the runway there is a
dramatic pause, then one motor roars with
throttle open and the other suddenly takes
up the reirain. Just testing the motors,
smiles the stewardess, if vou seem per-
titbed. Another pauge, and the engines
roar in unison, you feel a surge of power,
wheels bite into the gravel. You're off !

You watch the flying wheels until the
plane lifts itzelf into the air, then you see
daylight under the still spinning wheels
and realize with a start that you are actu-
ally flving. The ground recedes so rapidly
that you have difficulty in identifying the
little building below as the big air station
you have just left. You settle back to try
to analvze confusing sensations. Just how
does it feel to iy ?

Down below, the patterns of ground
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crawl slowly past. You are surprised that
at 150 miles an hour you have no sensa-
tion of great speed and remember how it
felt when von had the old bus up to sev-
enty once. There iz no rush of air, and
there are no telephone poles whizzing
past, no means of calculating speed ex-
cepl the quivering needle of the air speed
indicator up front and the slowly moving
panorama below,

How about height? Do vou feel dizzy
looking down through a halfi mile of
space’ Not at all. The ship scems as solid
as a mountain, the ground 15 so far away
everything appears dwarfed. You seem to
he floating in a remote but very substan-
tial world of vour own.

At the take-off, the motors scemed noisy,
hut you are accustomed to the hum in a
few minutes and find vou can converse
with vase with a passenger across the aisle.
You examine the gadgets heside your seat.
There 15 an individoal ventilator and heat-
e, a reading light, an ash tray and a but-
ton to summon the stewardess, After fif-
teen minutes the novelty has abated, and
vou unfasten your belt and settle back to
watch the great vista of scenery.

From this point it's up to vou to make
or mar your trip. If vou came to the air-
port with nerves atingle over the coming
experience—and who isn't excited by his
first fight *—your nervousneis haz likely
persisted through the beginning of the
trip. Now is the time to settle those nerves,
1f you don't, yvou may be a victim of that
most disagreeable of Ayving discomforts—
air naused,

(Comtinuel to page 120A4)

Senoking Is Permatted,

3 Ex on the Grownd,

and Be Is Nozse Pow.
dering

One of the Mod-
erm Airparts Such
as the Flying Trav-
elir Finds W hee-
ever His Bhip
Makes a Stop
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Cnttage on Wheels Shﬂws Mﬂd;r_ﬁ Products

eled with wallboard, plasterboard,
plywood, tile and other finishing
materials. Insulation and build-
ing papers are shown in cut-outs,
and on the floor iz demonstrated
the use of various types of cov-
ering. Window draperies, easy
chairs and a radio add charm to
the little home, and its utility is
demonstrated by a wealth of
household equipment, including a
sink, gas stove, refrigerator, wash-
ing machine, gas-steam radiator,

mnginerator and oil hoarner,
S

AUTO SAFETY INCREASED
BY SWIVEL HUE AND
BRAKE DISKS

Greater safety for the automo-
hile iz said to be obtained through
the use of new steerving and brak-
ing mechanism developed recent-
lv. In the steering arrangement,
the front wheels of the auto, bus
or Eruck are attached ta a device
known as a swivel hub, instead of
resting on spindles. This hub is
fastened to the axle heam by
means of two studs which project
irom the inner rim of the hub and
fit into corresponding slots in the
axle beam. The studs replace king
balts and steering knuckles of the
conventional axle and likewise al-

low it to turn freely. The outer
n?;’,’_:ﬂ“ Which  rim of the swivel hub contains a
serics of roller bearings upon

To overcome the dificulty E‘q.]'.IEﬂETlCtd which the wheel revolves. Because of its
by many prospective home owners in try-., larger area and sturdy construction, the
ing to Visualize completed homes froni— swivel hub i3 said to make a more rugped
penciled sketches and raw materials, a ml:-:.'.‘__h motinting for the front wheels than does
tagre on wheels has been constructed as @3 a spindle. Road shocks are absorbed in
mobile building exhibit, The house .-'-11m'-:§ the hub instead of being transmitted
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Push-

Intericr and Esxterior Views of the En-'l:l:l*
Bhowe Application of Varicuas Bulldiag B

a wide variety of building materials ap-= through the steering column, while wheel
plied and fnished. The unit, mounted o tramp and vibration are reduced, Braking
a truck, 18 thivty-three feet long and cost . is accomplished by a new method made
more than 320,000 to build. The exterior 3 possible by the axle construction. Ordi-
is shingled and painted white. An indi- % nary brake shoes are eliminated. When
vidual light plant furnishes power for elec™< the brake pedal is depressed, the ifriction
tric fixtures, and gas is supplied for =4 disks are brought together and braking
gtove, The windows show a variety of sash,™ pressure 15 exerted agpainst the wide area
casements, screens and weatherstrips in o of a middle ring instead of against a nar-

use. Interior walls and ceilings are pan- rp'} im, 1mprcr1.r:!.ng 5t$p quﬁ.eh
= i M Jﬁ?

Ee
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P.UTDMATIC [fﬂlliﬁﬂ ?DR AUTO

MAY S0LVE PROELEM

Automatic dimming of automobile head-
lights may solve the problem of night
driving., Such an invention has been test-
ed under varving conditions. A very sen-
sitive plate in the headlights eauses auto-
jmatic dimming when acted upon by the
ravs of an approaching antomobile. The
plate is said to cur the full light circuit
and close the dimmer svstem. LEven street
lightz operate the device, so sensitive i3
the plate, Thus, instead of dimming his
ligrhits each time he meets another autao,
the driver is left free to handle the steer-
ing wheeland other controls vital to safety.

CyrY
STONE FILTERE FORE MOTOR OIL
EEMOVES TINY PARTICLES

Particles as emall az two ten-thous-
sandths of an imch, or one-fAfteenth as
large as those that pass through felt and
metal filters, are removed from motor oil
by a stenc filtration device, The stone 1s
made of scientifically selected minerals
with certain chemicals baked in to neu-
tralize acids. The device consists of a
metal container surrounding a hollow cy-
hindrical block of the stone. The oil enters
the container around the outsile of the
stone, Alters through thousands of tiny
pores to the hollow center and leaves
through a central pipe. Impurities that
collect on the stone are removed by a re-
volving brush turned by a knob on the
outside. Sediment is removed through a
drain plug at the hottom,

e
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Huge Globe for Ormamenting Private or Public Land
Is Made aof Concrete; It Carries Map

BIG GLOEE MADE OF CONCRETE
BEARS MAP OF WORLD

Carrving a map of the world, a large
rlobe made of econcrete has been con-
structed as a vard or garden ornament.
The globe has no interior structure. The
shell 15 two mehes thick, With a diameter
of four feet and a circumierence of about

‘g elve feet, the globe weighs LD pounds.

X

L IVE LANGUAGES STILL A BABEL
¥ 3 OF THOUSANDS OF DIALECTS (D

" [f persons speaking the 860 lanpuages

‘ el the 5000 dialects of towlay could he
sathered in one place, there would be ut-

71/‘

most confusion, a modern Babel. Europe
has cighty-nine languages, Asia 123, Af-
rica 114, America 117 and the islands of
the Pacific and Indian oceans 417, Prob-
ably the most remarkable linguist the
world has ever known was Guiseppe Cas-
par Mezzofanti, who acquired 114 lan-
guages and dialects, Born in 1774, Mezzo-
fant! died at, Rome in 15449,

Conh.
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POWER-BELT PULLEY ON AUTO
DEREIVES MANY MACHINES

e

S e

Top, Power Unit in Place on Front of Auato) Bottom,
Uniz Conncctnd to Farm Maching

Conversion of the Ford auto or truck to
purposes requiring helt power is made
possible by a device that 15 attached to the
front of the vehicle, For the farm, it is
adaptable to threshing, wood sawing, eorn
shelling, water pumping, cotton ginning
and other jobs, while the contractor, well
driller and others find it useful. The helt
pulley, measuring six by six inches, has a
specd equal that of the ante or truck mao-
tor and produces twenty horse-
power, It s mstalled on the front
frame and may be eranked into or
out of gear in ten seconds, A six-
blade fan, replacing the regular
fan, provides adequate air flow for
the biggest job in warm weather.
A squarce hole in the end of the crankshaft
fan pulley accommodates the end of the
drive shaft of the deviee, The rogular
crank ratchet, removed when the replac-
ing pulley is attached, is inserted in the
front end of the power attachment to pro-
vide enginc-cranking  accommodations,
The cranking in or out of gear of the at-
tachment is done with the lug end of the

l""r'f::rrg:_:lar crank. Once the special fan pul-
ley 15 installed and the attachment alined
with the crankshaft on the front, the en-
tire power unit can be put on or taken off
i five minutes, Use of the power unit
does not prevent the ear or truck from
serving its wsual purposes.

SL{DKE SIGNALS THE ENGINEER
AND MAKES OWN RECORD

[f a slight puff of smoke goes up the
o stack of a New York store, bells ring in
, the firerooms, a sigh flashes on the chief
.. engineer's desk and the time and duration
= of the smoke are recorded antomatically.
% This signal arrangement helps to prevent

L:‘}\g.fﬂupalltﬁ of buildings near by from being

inayed by excessive smoke. A photo-

o electric relay unit operates the various

alarm devices. From the smoke records,
made by a curve-drawing galvanometer,

= can be determined when smoke occurred,

how often, and for how long a period it

lasted during the day :
- ' (e

(0
PLANE WINGS ON ¢RANKSHAFT

ATE TO LIFT CRAFT
c gj“‘?

tating wings on a crankshait provide
the lifting power in an airplane not
equipped with a propeller. ITn 1928, a Ger-
man inventor, Vincent Wisniewski, pro-
duced-amodel plane of this Tyfeandawas
granted a patent. High speed and the ahil-
ity to move ha-_'l-'.u';m'd, forward or to hover
A L dae Ny,
Revolving-Wing Aircraft
for Which Patent Has

Been Issued: Mote Abe
sence of Propeller

W'l :{ : Wide Weeld Phalas
are claimed. Landing and take-off are al-
most vertical. The crankshaft is built

in at a right angle to the fuselage.
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WHY We_ Use DOLLARS

1- -: —-q.--—----—--.'\--' -

HY was it that the thirteen Amer-
ican colonieg, upon becoming a
nation, adopted a eurrency based on
dollars  rather than the shillings and
pounds of the mother country ¥ What
was the origin of this American dollar
which has hecome the strongest money
unit in the waorld ?

The colonics were, of course, Brtish
calonies, but they could not get British
money because it waz so scarce that
even Englishmen did not have enough
of it with which to transact ordmary
business, Money, then as now, was
based on precious metal, mostly silver,
and very little of it was heing pro-
duced anywhere in the world,

When Spain opened up Mexico and
Pera she laid her hands wpon all the
precious metal she found, The ships of
Spain hore back to the mother country
such quantities of gold and silver, par-
ticularly silver, as the world had never
known before. The English turned pi-
rate and ravaged the Spanish Main,
scizing what they might. Spain turned
her preciows metals into coin amd Baile
ships, fitted out expeditions, sailed the
seven scas, came almost to dominate
the world, Spanish money fooded the
western settlements and came to be zo
much more plentiful than English money
that the eolonics got wsed to it, and thus
came to hike it,

These Spanish coins were pieces of
cight, none other than familiar American
dollars by another name. The dollar start-
ed in 1516 with the Count of Schlick who
lived in Saint Joachim's thale, or dale,

. L Sorwom f‘i'“'ﬂw{

OUR DOLLAR was hrst called
JOACHIMSTHALER, then
THALER, and DALER, finally
called DOLLAR by the English.

PIECE OF EIGHT, a Spanish coin,
was a dollar of another name,
“TWO BITS, FOUR BITS" etc,
derived from PIECE OF EIGHT.

Cross-8haped Copper Coln Uaed hy Matives in Interior of
Alrica Had VWalee of One Slave
Bohemia. After dilipently working a silver
mine on his estate, he became possessed
of considerable quantitics of the metal
which he made into coin, Joachim was the
patron saint of this dale, and when Schlick
made his coin, he stamped the fipure of
that devout gentleman on it and called it
TJoachimsthaler,
This coin became popular and found its
way over into Germany where its name

405
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wis shortened to thaler, When the
drift of trade carried it into the low
countries the Dutehmen spoke of it
as & daler. The English, inally seiz-
ing upon it, called it a dollar,

This coin was a dollar to the Brit-
ish and so were other coing of a sim-
ilar size made by representatives oi
other nations, When the Spanish be-
gan to flood the west with picces of
cight, the Englizh-speaking colonists
called the coins dollars.

The colonists liked this Spanish
dollar, so when they set up their own
currency they made the basic coin a
dollar rather than a shilling or a
pound. It iz really still a
piece of eight and that is
the reason that a quarter
of it to this day is called
“two bits"” and a half of it
is called “four bits,™

There was a time when

Top, Tﬂ.-.l'.l::.--Hhi[.!l.!'.t; Hooim ol
0. 8. Treasury: Lele, Stone Cedn
of Island of Yap: Right. Wam-
pum of Indighs Ao was DJasd
oy Firat White Sefilers s Man-
ey: Bottom, Coinsg of Croesos,
Pirst Containing Gold
thearmorwornby knights
was cquoted in oxen, Oxen
WErE MONey, as were
sheep and pigs, because,
in the life of that time,
they were universally de-
sired, Money in Latin
came to be “pecunia”
which goes back to
“pecus,” meaning cattle
The Greeks used the cop-
per pot for trading in their markets.
Then some smart young tradesman
decided that instead of using pots as
maoney, it would be better to cut up
the metal from which they were made
and use it. He began to buy with bits
of copper. It was the first actual mon-
ey in the world.

Silver came to take the place of cop-
per abhout two centuries before the
time of Ciesar and dominated the
moneiary world for 2,000 vears,

The Greeks made the
first coins of precious met-
al, some 700 years B. C.,
nsing electrum, a combina-
tion of gold and silver. A
man called Craesus, who so
impressed himself on his
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day and time that hiz name iz atill a house-
hold word, was one of the early coiners,

Marco Polo, retorning from China,
wrote in his memoirs of various far-east-
ern communities, that “the people used
paper money.” Yarious nations emulated
these Chinese but nowhere has printing-
press money long served a proper purpose
except when it has been made redeemable
in precious metals,

With most of the world off the gold
standard, the zubject of an international
money unit is receiving widespread con-
sideration. There is, for example, the met-
ric gram of gold worth 66,45 cents, If the
gram of gold were adopted as the interna-
tional dollar and currencies were so ad-
justed that they readily could be converted
into it, a great step would have been taken
to facilitate casy-money conversions all

atroumd the world. : e
Cy8y

ARMORED CAR “TRAPS" BULLETS
TO PROTECT BYSTANDERS

If bandits attack an armored car which
wears & “blanket,” the innocent hystand-
ers need have no fear of being hit by rico-
cheting bullets, Over the crucible-steel
armor plate is a shell of aluminum and a
layer of insulating material which trap
the bullets and prevent them from re-

E-J’hnun:]ing- The aluminum shell also makes
it possible to streamline the body while
insulation keeps the interior cool, The
driver’s compartment is separated from
the interior by a steel shield, and it he is
captured the guards have a control panel
in the cash room which enables them to
cut off the ignition and gaszoline and lock
Ty the emergency brake.

I
2
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o

Armored Car Covered with Aluminum Shell and Insu-
lation Matecial to Keep Bullets from Rebounding

03dl by 2 Y
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Warre & Wetleanss

Mt Algatll

[
Lateat Water-

orts Craft Has Own Bmall Motor That
Iz Swrapped to Operator’s Back

MOTOR-DRIVEN RUBBER BOAT
USED IN WATER SPORTS

Propelled by a small outboard motor, a
new kind of water craft has made its ap-
pearance on the Pacific coast. It consists
of a rubber surf float, with a suspended
seat, and the motor, which is strapped to
the operator’s back. Supported by the
float, the operator starts his motor amd
rides through the water at moderate speed.

LARGE AMOUNT OF LIQUID FUEL
USED ON AMERICAN FA.RMSC: ﬁ? -l‘f"

More than 2125000000 gallons of pe-
trolenm fuels, including gasoline, kerosene
and distillate, together with abeout 90,700.-
M0 gallons of lubricating oils were used
on farms of the United States in 1930,

More than half of the fuel and oil was ™
used in automaobiles, The department of + ™
agriculture estimates that automobiles T
consumegd one quart of oil for each 10 5l
miles il[.g trucks one quart for cach ﬁfrth‘;

5B

1

&S

miles. fn 1930 there were approximately
4,135,000 automabiles, 900,000 trucks, 920,
000 gag tractors, 1,131,000 stationary gas
engines, 61,000 harvester threshers and
270,000 electric-light plants on farms of

the United States, 7
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’ EMPIRE STATL
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Map SBkows Location of Dee Spot in the Pacific, and Compa
ﬂuilﬂ.‘ing. 1,250 Feet High and Piccard's Balloon Flight of 54,430 Feet

the Empire State

DEEPEST SPOT IN THE PACIFIC
OVER SEVEN MILES DOWN

By means of the sonic depth finder, a
new deep spot in the Pacific hag been dis-
covered near the coast of Japan, The depth
is slightly more than 33,006 feet, approach-
ing the decpest known point of 34,210 feet
near the Philippine islands, Contrasted
with the highest mountain, At Everest,
with an clevation of 29002 feet, this deep-
e2t spot gives a span of about twelve miles
in variations im the earth’s crust, The
trench near the Philippines i more than
seven miles deep.

ARTIFICIAL WORM FOR FISHING

é 10 ‘lIl RE%EIH:H.,ES AL BAIT
C]q}scl} resembling eaﬁ'nr ﬂ?ilhflﬁlﬂiﬂ.]

2
hait is being produced for the'fisherman.
When stretched and placed on a smooth
surface, the synthetic worm  actually
erawls. No rubber is uged in its manufac-
ture. The artificizl bait 15 made of fish
food, under a secret process, and 15 suit-
able for, catching many kinds of fresh-

G nee 72
a5l

MECCARD ™
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rea Ir with M. Everesr, 29,002 Fest High,

water fAsh that are attracted by night
crawlers. A feature of the worm is that it
never spoils, It may be drawn to any suit-
able diameter for fishing, by rolling it be-
tween the palms. The bait always remains
soft and pliable under normal conditions.

"8 ———
C. EIETAL—EU'I"‘I‘ING TIP ON SCREEW

MAKES ITS OWN THREADS

Equipped with a metal-cotting tip, a
new screw will bore its own threads in-
gtead of merely
pushing the metal
aside. Two fAutes,
OF Erooves, resem-
bling the grooves
on a tap, form cut-
ting edges on the
threads of the
screw. Asthe
screw is turned,
these cutting edges
make their own threads. This screw is
made with standard threads, and locknuts
e placed on them g desiged

G. [ 4
'%T
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REVISION OF PATENT LAWS
AIDS FRENCH INVENTORS

Proposed revisions of the French
patent laws ecall for extension of
the life of a patent from ffteen to
twenty years, thus giving the in-
ventor more protection. Until now,
an invention in France has been 5%
considered the property of an 1:!11-("::‘]
ploye-inventor, unless otherwise
specified in his labor contract. The ‘é
revisions propase compulsory co- r—‘?
ownership of emplove inventions.
Chemical products have not been S
patentable as such, but it 15 sug-
grested that any new product ghall
be considered as being derived from
the first process to be patented un-
til & new process is patented. For-
eigners must apply for a patent through a
resident reprezentative whaose rualifica-
tions shall he defined by decree. An mven-
tion already patented abroad may be pat-
ented in France, : - 17

i :

LAWN SPRINKLED IN SQUARES
INSTEAD OF CIRCLES

Improved fawn sprinklers, which sprav
in squares instead of circles, are availahle
for sprinkling arcas ranging from three to
thirty-six feet square, depending on the
water pressure. Set on bearings, the

4l

ﬁw"lrw ‘ﬂ'ﬂ"’j}

sprinkler nperates i the slightest pressure.
f - — r -: =

.!Eh ' Px af Bpraving Ay of Bprinkler
A wi
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Easy Chair with Eadie Receiver Built intoe One Arm Where I
Iz within Reach of the Qecupant

RADIO RECEIVER IN CHAIR ARM
SAVES MANY STEPS

IFor the lazy person who dislikes to leave
ltis easy chair to adjust the radio, a com-
hination chair and receiver iz being of-
fered. Tt is known as a radio chair and the
receiver 15 built into the arm, Thus the
listener in the chait merely drops a hand
over the side to tune in,

PILOT'S STABILITY MOST VITAL
TO SUCCESS IN AIR (77 / i

That stability is the most 1’&]11ﬂh|t‘rpl'ﬂ'-
requisite for a successiul airplane pilot is
a theory upheld in recent studies by naval
medical officersy It was found that the
factors of intellfrence and eoncentration
apparently had go influence upan an indi-
vidual's ability fto qualify as an aviator,™
Feaction time peas found to be of little u;‘-:.:_"“-
no value. Amilyvsis of the crashes of 6
mdividuals who qualified as aviators durag
ing the studf disclosed that 372 persons
who were adjudged good material by psv- &
chological fests had eighty-two accidents
due to the fault of the pilot. In the sam
length of time, 268 pilotz adjudged 1rﬂuﬂ
material by psyvcholopical examination had .g'

11 accidents due to fault of the pilot.
With stability considered the necessary
trait, pavchological tests were made along
this line. Using this form of examination,<
the exammers were seventy-two per cent
correct in ipredictions as to the success or
failure in af.l Eroup of 1,305 individuals, 2
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Making HO

Left, Aluminum Asparagus Cooker;
Cutaway Drawing Shows H-:-'.rl the
Asparagus Btands "Hesds Up'™ in
the Top Section, the Sides af Which
fAre Perforated: in the Bottom, Wa-
ter Boils Fifteen to Efphteen Miti-
utgg, Coaking the .rlll'.f‘h Bialk Bot-
porss While the Steam Delfts Upward
to Cook the Tips| the Vesael Can Be
Wand for Onlies "ul'l!"p;-rlihll:i

Abave, Combinetlon Uailig v Cakikmet and
Tank Cover lar Modernizing ithe Bathroom;
It Is Chromizm-Plated cn E-:rp'nen:d. Steel or
Can Be Supplied in Colors; Ripht, Large
Paps Bngﬁ apeclally Teested 9o KL Moths,
Protecks pholstered Fuarniture:; Maode to
Fit Average-Slaed Plecis of Fussiture, the
Bags Are anged at the Hottom to Provide
Cemplete Profection against Insects

14

Above, Convenient Hanger Bracker Re-
quires Mo Mails or Screws for Fastening
o Woodwork; Photo Bhows Hanger in
Uee For Buppostmng Birdeage: It Ie Bl
able for Many Oiher Purposes and May
Be Boved About Easily




TASKS A PLEASURE

g €

Twe-in-0One Cooking Plate Is Dhe-
signed to Heat Twoe Uiensils from
One Burper, Thus Saving Fuel: Air
Veni Prevenis Monoxide Gases frami
Forming ; Aluminum Constrection Is
Conducive 1o Therowgh Henting

Top, Chib Chair with
Comforiable Aem and
Bark Raest Can Be
Mowed Easily Becauie
It Felds Compactly
with One Motion:
Hottom, GlowType
Ultravicler Lamp for
Keeping the Candry
Healthy ; Tes Sofe Light Ts Not Lijusious
to the Eves: Small Transformer for Con-
warting Housze Current, Tan Be Plaged
on the Floor ar Elsgwhess

Above, Small Skift Lever Controls Ma-
chine so That Operator May Sew Forward
or Backward, Elimikating Turnimg tha
Clath ta Heverse the Line of Sewing: Be-
how, Self-Srarting Siphon Removes Cream
from Milk; Stphon Is Imserted ioto Baogtle AL S
of Settled Milk to Withdraw the Cream s Ty i i
Suitable for Whipping; When the Cream : 1 'I||r 'j] 111
Iz O, the Device Siopa Warking ] .-r"rﬂl 11l

{ Y -

L
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tact with the floor. Automatic
recards are kepg of cach step,
showing how lamepess affects the
gait. Tests of gapts of women
wearing heels three and one-
eighth inches high showed that
the heel and greaf toe touched the
ground with the middle part of
the foot wabbligg without sup-
port. Persons fdigning lameness
can be detected Yecavse their imi-
tation gait is nevgr twice the same.

Skl
STEEL-MITT HANDCUFFS
CONTROL THE UNRULY

Constructed of steel and weigh-
ing about three pounds per pair,
a new type of handcuffs fits on

the Owner of the Building Refused to Move It
HOUSE CUT IN HALF TO PROVIDE
ROOM FOR A HIGHWAY

M improving a New fersey-road, a re-
survey showed a residence to be partly on

This Howse Was Cut in Hali to Msike RHoom for a Hoad Whea

the hands like mittens. The cufis
open at the wrist to admit the
hands, a hinged section snapping back m
place to be lacked by a key. A small ehain

he wrist to prevent a small hand from be-
ing withdrawn. A four-inch chain holds

§a-ith adjustable handeuff lock goes around

the highway. The owner refused to move,g, the mitts together at the palms, while a
| s0 condemnation proceedings were Ml length of chain around the prisoner’s body

tuted, and part of the house was cut away
and removed, The owner continues to oc-
cupy the other half,

ELECTRICAL TRACKS TEST GAIT

holds the hands close ta the body to pre-
vent wse of the steel mittens as a cluh,
Tipz of the fingers and thumbs are left
free through openings in the mitts, giving

.

AND SHOW FOOT DEFECTS
2 S

' ﬁﬂnnr arc enabling scientists to track down
many human ailments. The tracks repre-
sent a development expected to be useful

in treating infantile paralysiz, rheumatism,

fractures invalving the feet or legs and
L'l.';l.r[nus foot ailments caunsing lameness,
"{i-_ The idea also can be applied in unmask-

&

ing cases of feipned lameness, and makes

Invizible electrical footprints on a nm:ﬂﬁ__

A

. * possihle for the first time an accurate test

! f walking gaits, showing how a perzon’s

% eet move and distribute weirht on a
i oor. Electrical contact points are at-

ached to the shaes on the heels, the mid-
dle, outer edge of sole and under the preat
oe. Wires lead from these to a recording
machine. As the subject walks along an
aluminum-covered board, a circuit 15 pro-
duced. Lights flash on diagrams of the
soles of two fert on a screen, :a]'u:-wl'ng"
exactly hgw the solez are making cog-

radaard
ALY

Ea

EBhowing How Mew Handcuffs Cover the Prisaner’s
Hands; Useful in Handling Unraly Captives

the prisoner limited use of his handz, The
handeuffs are designed for use in trans-
porting unrgly prisofers.—_

{[Soap in sheet form is being produced in

packets like cigaret pape
S g ”
- 32 W )
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Plane with Semicircular Wing Can’t Tailspin o

A

Airplane with Semicireular Wings Which Claims a Top Speed of More Than Nin
n.m!mg Specd vnder Twenty-Five: the Wing Spea 1 Minseen

Tailspins and flatspins are said to be im-
possible with an aircraft, known as the
“Arap,” recently flown for the first time
at South Bend, Ind. The crait has a wing
span cl{ tml nineteen feet, but a chord of
fourteen feet, the w ings being semicircu-
lar. The u-!.rer—a]l length is fifteen feet and
four inches and its w Elght in fight iz 780
pounds, It has a top apeed of ninetv-seven
miles an hour, but the landing speed iz

only twenty-three milez per hour,

MATTER CREATED FROM LIGHT

AND COSMIC RAYS Q' 4" |

That tangible matter is being created -

out of light and cosmic rays that come to
earth from outer space is indicated by re-

nr.-m. experiments in the United States and
n England. Conversion of mass of the

stars to produce lipht and heat has been
the favorite way of explammg their long
life. Now evidence is aceumulating for
the reverse process, the creation of matter
out of radiation, not m the distant stars
but here on earth. No bulky matter is
formed, apparently, only electrons. Such

evidence is r:u:rnlaitled in the bursts of clec-
trons due to cosmic ravs ohserved by Dy,
Carl D. Anderson at the_EahEnrnm Tnsti-

%,

Miles an Heur aad &
[

found pairs of clectrons formed by the

ramma rays given off by thorinm.

The

positive electrons so formed unite with
negatives to form photons or light again.

BALL-SHAPED GASOLINE TANK

CUTS WIND RESISTANCE 75 gL

Racing cars are now being equipped
with gasoline tanks shaped like spheres to

increase streamlining and decrease wind
resistance. Such a tank, holding fifteen
rallons, not only allows the last drop of
fiel to pass throogh, but prevents unbal-

i

ancing sometimes caused by the swizh of

fuel as the car speads through a turn.

Lod
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Spherical Casoline Tank on Hacing Car Which Ill-{"-‘l'

‘I'I.rumi I-Iuluum and Frevents Unbalancing
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WRUE}ftDp Garaﬂes Perched on Hillside Hnmes
3
"“
W

3
N
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Some aof the “"Pent-House™ Garages
Purl:h-:d on the EWES of r['ll--.-lﬂr' H (i

n Hellywood ; Corkscrew Strests Spiral
.am fid Many Homes Stamdd
on the Rides with Eocfs at Street Lavel;
Ba the Residests Rewersed Ordinary Pro-
cedare and Put Garapes o5 Tap of Thels
Homes: Some of These Threes-Story
Vertical Honses Have Bedrooms on the
Ground Floor, Living. Boom and Likrary

. a , i ) on the Becand and the Kitchen uader the
"-h:'j - . | : Hool, with the Garage Piled on Top, ATl
. -\ ' af Which Adds io the Impression of Vis-
LY itors That Hveryiking b the Mowvie Col-

: w ” :
) b 7 kS oy Is Upside Down
€ T - = :
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AUTO SPEED ONLY au SION et Lag
I3 L

AT STREET II"ITERE IDH

When a driver approaches an intersec-
tion, an automaobile coming from the right
appears to be moving at a much faster
pace than actually is the case. This is an
optical illusion produced by the action of
the two cars in approaching the intersce-
tion at about the same time., Often, when
the auto from the right travels toward the
center of the street, it seems to speed up,
but actually it may bhe clowing down.
Dirivers meeting another auto under zuch
circumstances usually find it best to bhe
gigided by the illusion and to retard speed,
thus avoiding danger of a collision,

SUIT FOR WALKING ON WATER
AIDS IN LIFE-SAVING, ;?: J
! i

Buoyant enough to support a man in
upright position, a new life-saving suit
permits s wearer to Iiterally walk on the
water, The suit, weighing only twenty-
eight pounds, can be adjusted in fifteen
secondd, It is equipped with a flashlight
system for vse in darkness, Entirely wa-
terproof, the suit will not tip over or sink,
even if it hecame filled with water. Pro-
pellerlike devices on each leg aid the
wearer to walk in water at a speed of four
or Ave miles an houar,

Buits That Bupport the Weight of the Body Upright in
Warer Are Shown as reTs ppTl:.ll:I:l hore
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Piston Insuolzted with a Lnﬁi{:r ol ﬁﬂﬂq_?ﬂtm e Reduce
otor

Heat and Improve ormance

INSULATION FOR PISTON SAVES
OIL AND REDUCES HEAT

Better combustion, a saving in motor
oil and less wear on cylinder walls are
claimed for an insulated piston now of-
fered for automobile engines. The piston
has a laver of asbestos, one-eighth inch
thick, held to the top by a cast-iron plate,
hot-riveted on by hydraulic pressure, The
ashesros reduces heat and this improves
moter performance, it is claimed, since
less carbon forms under the piston rings.

SUN AND WIND MAKE GYPSUM
IN NEW MEXICO . © /o—f)

Wind and sun, working together for
centuries, have manofactured countless
tons of pure gypsum in south central New
Mexico, piling the white sand to an aver-
age depth of twenty feet over an area 100
miles square. These gypsum dunes are 100
feet high i some places. Recently a por-
tion of this area was set azide by presiden-
tial proclamation as a national monument,
while another portion was reserved for

commgrcial :14:1‘1:]an_
2@ E 1 - 8 {
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|' . =— L-,;’L."""""#T —7 discharges direct to the ground,
.II - . . > ' | 5

thus saving valuable trees from
destruction. Trees are excellent
conductors of electricity because
they contain so much moisture.
Because thev attract lightning,
trees tend to protect buildings
near by from bolts, but often the
lightning will strike the tree and
then jump to the metal rain spout
on the house, causing eonsider-
able damage,

/
i
A

BUBELE BOUQUET COMES
-BACK AS AN ART
L‘Eﬁ

evived from the gay nineties,
bubble bouguets were exhibited at
a recent flower show in a south-
ern city. The art flourished some
thirty years ago. Bubble bouquets
are nothing more than simple
bouguets of Aowers submerged in
water. Flowers for this purpose
should be selected for individual
torm, color and outline, as the
pansy, lily, tulip, violet and iris.
The bouguet is tied with twine so
each blossom stands alone so far
as possible, The ends are cut short

— —— and attached to a piece of iron,
Inventar Iu Shown i ﬂ\rﬂhza.d Rail Car That Attains High T

- Tt 18 Driven by & Propeller on Fower from the Eafl lead or a stone, heavy -E:nuughl to

haold the bouquet steady when im-

AERIAL CAR WITH FPROPELLER mersed. Bits of moss or fern may be

RIDES OVERHEAD RAIL wrapped about the weight to conceal it.

The bouquet is placed upright in a deep

Suspended from an overhead rail, an - glass dish, such as a soup plate, and sub-

aerial car with a propeller has attained  merged in the bathtub, Then a clear glass

wpmﬂr- over 150 miles per hour in tesis by ° bowl, such as a fish aguarium or candy

its inventor, Louis Archet, of Paris. Pow- 4ar, is also submerged in the tub and fitted

BT is annr the bouguet, the entire operation

the two twenty-four-inch wheels of the taking place under water. Finally the
car hanging below. In turn, the rail is plate, with the

supported by cables suspended from py-  howl fitted over it,
lons 2000 vards nparl The car iz twelve s brought to the
feet long, surface. Surplus

water is allowed

LIGHTNING RODS GUARD TREES |, . .inain aronnd
_.,\' ND BUILDINGS NEAR BY the edges. Within
'}m:e'.-. can be protected from lightning 2 short time, tiny

by placing a terminal at the top and con- bubbles begin to
necting this, by means of copper strips, to form on the edges

capper cahle buried in the ground. Long  of the flowers and,
shank screws are used in fastening the after ten or twelve hours, each flower and

strips of copper to the tree. This form of  leaf is outlined with little droplets, resem-

llghtjmg rod will carry tgrrific elegtrical h!mg Etnng of penrﬁ w
3097 [ .-'6' .Jj
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ﬁmed on lour Lﬁﬁe_

LEMP bazes of unusual design may be

turned almost completely on your
lathe., The mariner type, on which a min-
iature ship's wheel ia rotated to turn the
light on and off, 5 detailed on this page.
The base is made from five pieces of hard-
wood such as maple or hirch, as in Fig. 1.
After the parts have been turned. the hole
taking the wheel spindle is drilled in the
fourth member and a ¥ by Y-in. proove
i= cul from the center to the edge of the
first member of the base. Also, it is hetter
to drill the Ha-in. hole for the YMW-in. pipe
before assembling the parts. The pipe is
74 in. long and one end ig threaded with
a4 M-in, pipe die so that a standard lamp
socket can be serewed on. No socket harp
is used, the shade heing of the spring-clip
type which clamps directly on the light
bulb. Fig. 2 shows the various parts of
the wheel, The spokes arc inserted through
holes drilled in the rim and hub, and are
glued in place. Be sure that the wheel is
true before allowing the glue to set. The

V4 MATEUR Fi A

oy

PULL THAIN F RO SOUNET

LAMP-BESE ASSEMELY
:'- = LIGHT V- LUl
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LAMP 1|
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* WOLE FDR LAMPORD
BEEHIVE L AP BASE

pull-chain from the hght socket 15 -at-
tached to the shouldered projection of the
hub after which the wheel 15 Gtted to the
lamp base. Turning the wheel in opposite
directions switches the light on and off.

Fig. 3 detailz a lamp and stand combina-
tion adapted from the early American
muffin stand, of which there are many va-
riations, the lamp being supported on an
arm under the top tray. All turned parts
are of hard white |:‘..5|_|r11_-. The three [L"E’ri.
are turncd frst, then the base from 134-in.
stock. Todrill the hoeles in the base, make
a giide which pivots on a dowel inserted
in the center hole of the base, A pilot hole
is-dirilled through the poide at an angle of
45" or slightly less, the pilot hole being the
same diameter as those to be bored in the
baze, The guide insures that all three
holes will be the same distance from the
center and also that they will be bored at
the same angle.

Another novel and attractive design 15
the bechive lamp shown in Fig. 4. The
base congisis of cleven disks of %e-in.
stock, rlued together concentrically. Alter
mounting the assembled disks in the lathe,
turnn the edpe of each to the contour
:.||.-|'l'._':|1I Hr:[-.'u; F:-'i]_u;', :-m_'l-i_q;l: ;|_|'||:1 -'|'.-.:||!|l.' aris
ftted in the manner described before,

=1ill another popular design iz the spin-
ning-wheel lamp shown in Figs, 2 to 8 in-
clusive, Aside from the wheel rim and
base, the spinning-wheel parts are turned
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from 3% to ¥-in. dowel rod. First, the
wheel rim is turned from a disk of- Yi-in,
stock, then the hub and spokes. Either
four, six or eight spokes may be used in
the wheel as desired. Only the huob is
drilled to take the spokes, the outer ends
being glued to the inner edge of the rim.
The holes taking the legs should not break

L PR
s |
ﬁm._a DISTAFF

through the top of the hase but all holes T N 3 oy 5
drilled from the top side go clear through, T = B OAWRE [-3_‘ 'E-FIH'::I.E L
A hole taking a No. 18 wire is centered L v 1 REG -
through the hub and the wheel supports, . .:‘:' Fl.tf.sz_pui;zu Tl &

and also through the spindle supports in
the positions indicated, This done, the
parts are assembled to complete the wheel,
The lamp base iz dezigned to simulate as
nearly as possible the old-time tallow-
candle holder. The detail, Fig. 8, shows
the column turned in two parts, which
makes it casier to drill the hole taking the
brass pipe carrving the socket. The base
for the lamp and wheel is turned 854 in, in
diameter, A hole for the lampcord is
drilled in the base. The spinning wheel is
attached to the hase hy drilling shallow
holes to take the legs, A spot of glue in

ETRIMG BELTS

SPINTLE 1 1 =
E"—I_I" = %’pﬂiﬁ

_ b .'1': PINDAE BA. corninys Concsang
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each hole will hold the wheel securely. E'ILAE.I:'_r-._
A colonial maple finish is appropriate ; HILE FOR
. PR BEEE OF LEMFCOR [
for any of the lamp bazes described. This SEMNING
. el * WHLEL LAMP 2
is done by staining with golden oak and . i
) e 8 A k1 )

wiping the surfaces quickly before the
stain dries in order to aveid too dark a
shade. Then apply two coats of shellac,
and rub down the finish,
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Tent Haised by One Man with Spectally Prepared Stakes That

Hald Epd Poles in Position

Tent Raised Single-Handed

One man can easily raise a tent by us-
g two specially prepared stakes. They
consist of lengths of heavy flat iron hav-
ing the lower ends pointed, and curved
pieces riveted to the upper ends. To raise
a tent, lay it out as shown with the ridge
and end poles in position. Then drive the
prepared stakes into the ground at the
lower end of the end poles. Drive two
atakes at each end of the temt and tie
ropes to them to hold the tent when it is
raised. Now, with two long ropes tied
around the pins in the end poles, the tent
can be ratsed and staked down,

Paint Kinks for Model Makers

Model makers can reduce paint costs by
mixing their own paints in the guantities
needed., First mix lingeed oil, 1 pt., tur-
pentine, 124 oz., and Japan drier, 5 tea-
apoonfuls, and keep it in a bottle labeled
“paint mix." Then get a 1-1h. can of white
lead and one tube each of the following
stock colors ground m ooil:  Mediom
chrome wellow, medium chrome green,
Prussian blue, venctian red, lampblack,
raw umber, raw gienna, burnt sienna, and
French ocher. By using the above colors
alone or in combinations, vou can pro-
duce almost any color or tint desired, The
following tints can be made by combining
the colors, the proportions given being
only approximate, as colors ground in oil
vary in tone strength according to qual-
ity 1 fawn, raw umber; buff, raw umber,
1 part, raw sicnna, 3 parts; rose buff, raw
umber, 1 part, raw sienna, 3 parts, and
burnt sicnna, 134 parts; tan, raw sienna;
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drab, raw umher, 1 part, raw sien-
na, 2 parts; golden brown, vene-
tian red, 1 part, raw sienna, 16
parts ; ivory, French acher; colo-
nial vellow, French acher, 1 part,
medinom chrome vellow, 2 parts;
putty, lampblack, 1 part, mediem
chrome yellow, 114 parts; green-
ish silver, lampblack 1 part, me-
dium chrome yellow, 114 parts,
medium chrome green, 6 parts.
Over new wood one need not
bother to tint the priming coat.
If the job is small, take white lead
and work it to the proper consist-
ency with the paint mix, and then
add a few drops each of oil and turpentine
to each ounce of paint. For the second
coat, mix white lead as before and reduce
with turpentine, omitting the oil. For tlie
third and successive coats, thin the lead
with the paint mix to a brushing consist-
ency. To obtain gray, tint the second and
third coats to the proper shade with lamp-
black. Remember that an ounce of white
paint tinted with a tiny bit of lampblack
will change white to ET&Y.

Celluloid Animal Used as Ornament
on Weather Vane

Attractive weather vanes can be made
by uzing small celluloid animals for the
ornaments, which are mounted on the

= A

Weather Vane, Droamented with Celluloid Animal and
Mounted on Sensitive Fivet, Eesponds to Brecse

vanes with brads and glue. The crosshar
of the vane is pinned to a ball-bearing
caster shank which serves as a pivot,
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Bleaching Cane Chair Bottoms

Light-colared caning in chair bottoms
may be bleached to its original color by
first washing it with good soap, and then
applving a solution consisting of oxalic
acid (poison), 2 oz., dissolved in water, 1
gqt. The sclution should remain on the
cane until the bleaching is completed, after
which it is washed off. When thoroughly
dry, the cane may be protected with a thin
coat of clear lacquer or varnish, The so-
lution may also be used to bleach plain,
waooden table tops or other wooden arti-
cles that have become discolored. 1f the
acid is washed away with water after the
bleaching has been completed, there is no
danger of poisoning.

Keeping Grasshoppers Out of Garden

A western gardener, whose crops had
been damaged by grasshoppers, prevents
recurrence of this trouble by planting
a strip of rye along the exposed or uncul-
tivated side of the garden. By the time
the insects have eaten the rye, the brief
span of their lives is over and the more
valuable crop is saved.—F. D. Hartford,
Denver, Colo.

Adjustable Balance Keeps Model
Sailboats from Listing

In recent junior
sallboat regattas,
it was found that
an adjustable lead
balance helped to
keep the boats
from upsetting in
astrong wind. The
weight is cut to
the size and shape
ghown, and is held
in position by a
cleat serewed to
the deck of the
boat, By adjusting
it to project over
the windward sgide of the boat, a fairly
even keel can be maintained.

S eno | JIDDEN
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A worn-out clack can be used in the
gsick room to indicate when medicine 1s to
be given a patient by setting the hands at
the proper position.
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Hand-Plane Irons Ground to Warlows Shapes Pereie
Flane to Be Adapted to Many Uses

Plane Irons Altered to Cut Grooves
and Rabbets

By grinding plane irons to various
shapes, you can use them for cutting
grooves, rabbets, moldings, ete. After
grinding, the cutting edges are finished on
a slip stone or a slowly revolving grind-
stone. It is necessary, of course, to clamp
a straightedge to the work to serve as a
guide for the plane,

Valve Grips from Caster-Wheel Cups

Large hardwood caster-wheel cups make
good substitutes for broken grips on ra-
diator valves. All that is necessary is to
drill & large hole in the center and two
smaller ones to
take the lugs on
the valve stem.
Moast of these cast-
er-wheel cops are
of tough wood,
and will stand
considerable more
strain than the
regular valve
grips. They can he
obtained in any
novelty or five-
and-ten-cent store,
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Build This Castilian Library in Your Garden
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Simulating the old Castilian type, this
open=-air library will provide an attractive
and practical addition to your parden. It
iz constructed of concrete and rough
brick, and the decorations are molded
from concrete. If vou do not care to at-
tempt the molding, they can be turned
from wood and treated with plastic paint
and sand to resemble stone, In mixing
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the concrete for the foundation, use ce-
ment, 1 part, sand, 2 parts, and gravel, 3
parts. The base, or pedestal,
single-width brick, and is filled with con-
crete flush with the top, The hookcase
contains shelves and 15 made of
wood surrounded by brick at the sides
and rear. Two doors close the front, a

gLrip Ol molding forming a '.'.'|':|I|'.-e'1~.'.|ip

15 miade of

twi

jast inside the bottom of the doors, Note
‘.||:|' the I.I':|'|'|r :a-l. the ||l1|:-'|-.':".|-l.' sl ] hru-Lr
1 in, from the edge of the brick. Three

and fwo

ping being imbed-

flat coperete CiANS UTE SE
mount the brickwork,

ded in the side caps {0 hold the urns in

place, Lf these are molded, use a mix of
cement, 1 part, and clean, dry sand,
paris The molds should bhe a bne

rrained wood, such as sugar pine or red-
should he sanded inaide to

provide a smooth surface free of pram

marks, White paint is effective for the
inside of the bhookease, but the doors will
be fmore attractive 1f stained o dark,
weathered finish, Clinging vines, such as
Engli=h vy or woodhbine, planted =0 that
they grow up and cover the brickwork,
will add to the beauty of the library.

wood, and

A soft, broad paintbrush is handy for
dusting tops of doors and in corners.
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Visual Means of Checking Water Pump
on Outboard Motor

Most small cutboard motors discharge
water from the cooling system through
the exhaust pipe, which makes it difficult
to tell whether or not the water pump is
working. To eliminate all guesswork, in-
sert a short piece of glass tobing some-
where in the cooling system so that the
circulation of the water can be seen, Most
motors have a rubber hose at some point
in the system, which can be cut and the
tube installed, Tf it is difficult to see the
witer moving through the glass tube, in-
sert a short piece of fine copper wire with
a colored bead tied to one end, the wire
being held in place by hooking it over the
efdge of the tube before the latter is insert-
ed into the hose. If water iz Aowing
through the system, the bead will bob
around and can be seen through the glass.
—1I. 5. Petersen, Toledo, Ohio.

Sections of Inner Tubes Keep
Luggage Rope Tight

When luggage iz tied on the running
board of a car, the rope often loosens
enough to let the bundles rattle or slip
out entirely, 1f
sections of old n-
ner tubes are fit-
ted with wire fas-
teners as shown,
and tied in the
ropes, they will
maintiain & tension
that will keep the
ropes from loosen-
ing and hold the
bundles securely,
—Harold F, Ben-
son, Denver, Colo.

SLCTUGN. OF
INNLR TS

Polishing Tarnished Copper

Tarnished copper may be quickly cleaned
and polished by rubbing it with a piece of
cloth that has becn dipped in a paste made
by thoroughly mixing powdered oxalic
acid, 1 oz, rottenstone, 6 oz, and pow-
dered gum arabic, 4 oz, After these have
been mixed, add sweet 01l or ohve oil, 1
oz., and work the mixtore into a3 smooth
paste. Then add water, 1 oz, a few drops
at a time, while stirring thoroughly,
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Risk of ]EIiu'hf Your Hamds When Garfish Swallows
ook 1 Beduted by These Methods

Two Methods of Catching Garfish

To minimize the risk of injuring the
hand when removing a hook from the
mouth of a garfish, you can make a snare
from a 24-in. length of No, 12 spring wire.
It is baited as shown, so that when the
fish takes the bait, the snare will tighten
around the upper part of its month. Ten-
sion on the line holds the wire taut until
the fish is pulled into the boat. Another
method i3 to tie horsehair around a hook
so that when the fich takes the bait, its
teeth will become entangled in the hair
and it may be lifted from the water.

Flashlight Lens Makes Powerful
Magnifying Glass

Mounted in a tin holder, a lens from an
old discarded fAashlight will serve as a
powerinl magnify-
g rlase, The tin
is cut to the shape
shown, and the
rlass iz held in
place by means of
tabs saldered to
the holder. A lens
of this kind, be-
canse of its short
focal length, will
also he fonnd n=e-
ful by microsco=
pists and others
having work of a
similar nature—
Malden G, ITsles,
Lockport, N. Y,




Jaking

FTER losing his camera when his ca-
noe upset, and being leit with several
rolls of film at camp, an amatcur photog-
rapher faced the prospect of returning
home from a wvacation trip without any
photographic evidence to show his friends,
Then he spied a cardboard fishing-reel
box, and the day was saved. A small hole,
about 2 in, in diameter, was cut in the
center of the box bottom, and over it was
fastened a piece of black paper taken from
428
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the safety cover of a flm roll, using ad-
hesive tape to fasten the edges, as shown
i Fig. 7. In the center of the paper a
hole was punched with a needle. That
finished the lens and, with a piece of
film inserted, the camera was ready
for use. A wide rubber band was
wound around the box and over the
pinhole to keep out light.

Instead of waiting for nightfall
to change films, the camera was
reloaded in an improvised dark-
rooi which consisted mercly of a
heavy blanket which light could
not penctrate. Loading was thus
done in davlight, as shown in Fig.
8 When the photographer re-
turned home, he developed his
pinhole-camera films and was sur-
prised to find that he had a pood
collection of interesting prints. True, they
were a hit more fuzzy than those made
with a regular camera but they served as
souvenirs of an exedl E:ng' vacation,

Although you may never encounter such
an emergency, you can have a lot of fun
at any time by building pinhole cameras
of various kinds. Happily, pinhole lenses
have no definite focus, so that they will
work at almost any distance from the film.
By constructing a pinhole camera as in
[ig. 6, you can make telephotos, that is,
vou can use it to photograph distant ohb-
jects 20 that they seem comparatively
close, Fips. 4 and 5 show what can be
daone, I'n this case a regular camera and a
telephato pinhole camera were mounted
aide by side, The latter shows only the
circular portion of Fig. 4, considerably
enlirged. A telephoto camera of the pin-
hole type can be made from a section of
large cardboard tube and an empty cut-
film box, as in Fig. 6. Both are painted
inside with black India ink, and the box
is then fastened to the end of the tube
with adhesive tape so that light cannot
enter at the joint. The bottom of the box
directly under the end of the mailing tube
was cut out and a eardboard disk was fas-
teried with adhesive tape over the open
end of the tube. The pinhole lens was
then made in exactly the same way as al-,



with PINHOLE CAMERAS

ready described, cutting a square /
hole and covering this with a picce '
of black paper through which a nee-
dle is punched. To hold the tube,
you can make a simple wooden cra-
dle having crosspieces fiotched to At
the tube, A home-workshop owner
wished to take a picture of his shop
as he wanted to send prints to a
friend who was planning a similar
gshop. Experiments with regular cam-
eras not proving sat-
isfactory, he finally
golved the problem
by making a wide-
angle pinhole box,
Fig. 2, in which the
lens was little more
than an inch from
the film, Mounting
this agamnst the ceil=
ing, he uncovered the
lens, turned on all of
the shop lights, and
went to supper.
When he returned a
half hour later, he
covered the lens, retired 1o
the darkroom and devel-
oped the Alm. The resuli-
ing negative, a print of
which iz shown in Fig. 1,
showed the bandsaw, lathe,
jigsaw and other shop
tools in amazing perspec-
tive. When you try a simi-
lar experiment and find it & problem to
mount the camera suitably, get a board
and stepladder and arrange the camera as
shown in Fig. 3.

Pinhole cameras require from sixty to
one hundred times az much exposure as
a camera equipped with the average lens,
Although definition of cloze and distant
objects 15 equally uniform, the definition
is, as mentioned before, somewhat fuzzy.
The size of the pinhole varies in propor- |
tion to the distance from the pinhole to
the film. At 16 in, the pinhole should be
approximately one-twelfth in. in dinmeter
and at 10-in., one-fortieth inch,
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Baby Bassinet for Your Coupe

SPLICE | 1 ) for sruce I
= T [ HODHS S=Foeyegmr—
-4 CHANNEL 130 e
P 1
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e o DETAIL OF BEND
S — |_ AT COAMERS

Bassinet Humg berween f,‘."nﬁ.ﬂ.l.ll!ln.iEl and Sear of Coupe
Provides a Place for the Baby to Eleep

This hassinet provides a sleeping place
for a baby in a conpe or roadster and
leaves room for two adults, A channel-
iron frame 15 made and Atted with hooks
to fit over the cowling and the top of the
seat, rubber tubing being slipped over the
hooks to protect the finish. Strong cloth
to match the upholstering 15 fastened to
the frame to complete the bassinet.—Wm,
F, Saunders, 5t, Louis, Ma,

Improving Lubrication of Model-A
Ford Steering Gear

Model-A Fords sometimes hecome hard
to steer, due to lack of lubrication in

|  EXTEMDED
DL GROCAVES)

Extending 0il Grooves s Model-A Ford StesringoGear
Bushing Eliminates Hard Steering
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the steering-gear shaft bushing where it
passes through the car frame. This is
cansed by the clogging of the passage
originally intended to carry lubricant from
the gear housing to the bushing. To elim-
inate this trouble, dismantle the stecring
gear and extend the ol prooves im the
bushing so that they run into the housing.
This lets the lubricant enter the bushing
directly from the housing instead of pass-
ing around through the passage.

Stomach Operation on Fish Determines
Proper Bait to Use

In order to determine what bait fish are
striking the best on certain days, one fish-
erman takes several dilflerent kinds of bat
on his trip. As soon as the first fish is
caught, he opens its stomach to see what
kind of food it has been feeding on during
the laszt few hours. In this way, he can
bait his hook with the proper bait and be
more assured of a good cateh,

Table Forks Used as Fruit Juicer -

An emer-
gency fruit
juicer can be
made by plac-
ing two table
forks together
as shown, and
then twisting
the fruit
around them
in the same
way as 18 done
on arcgular
juicer, This
trick is especially useful on picnics when
a juicer is not likely to be available.

Plier Handles Insulated with Old
Phonograph Record

Old phonograph records make good in-
sulation for handles of electricians’ pliers,
Heat a piece of the record until it s soft,
and pound it out to a thin sheet with a
wooden mallet and, while it is still hot,
mold it around the handles of the pliers,
[ Lavndry starch dampened with water
and applied liberally will remove iodine
spots from most kinds of cloth,
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Model Boat Runs on House-Lighting Circuit
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Running-in a circle around a pivot set
in a_pool, this model boat is powered by a
motor operated on a 110-velt supply line,
and attains high speeds. The post consists
of a length of pipe in the top of which a
short hardwood pole 15 bolted. The pole
carries a ball bearing and two brass bands

g

for slip rings, the latter being
spaced apart and connected to the
supply circuit. A sheet-metal
clamp is drawn tightly around the hear-
g, I-vin_u: held in place by Jugs, and hav-
mg one end extend for the attachment of
a strip of bakelite to which two sepring-
brass brushes are attached to run on the
alip rings. The brushes are connected to
a double conductor leading to the boat,
this wire being anchored to the projecting
end of the clamp with an insulator be-
tween, as shown. The detail shows the
Y-connection to the side of the boat. If
the sides of the latter are metal, insulate
the points of attachment to prevent a short
cireuit, A small 110-volt electric motor is
used to propel the boat, and a switch on
the shore controls the power supply.

Eliminating Breakage of Spectacles
at Hinged End

Rimless specta-
cles are often bro-
ken at the outer
edpe becaunse of a
sudden shock pro-
duced by the pro-
jecting point at
the hinged end of
one of the bows
coming against
the other part of the hinge when the spec-
tacles are taken off the head. This trouble
can be eliminated by filing off the point so

that the hinge can swing free. After this
has been done, care should be taken in
handling the spectacles, so that they do
not swing and strike some near-by object.

—I. Clyde Cornog, Philadelphia. Pa.

Aluminum Polish and Cleaner

Aluminum can be cleaned and given a
heautiful luster by polishing it with a mix-
ture of tallow, 4 oz, turpentine, 2 oz, and
emery flour, 1 oz. The polish is best pre-
pared by first melting the tallow, after
which the turpentine is added, and lastly,
stirring in the emery flour. A cloth or
brush may he used to apply the polish.
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A Small Windlass on Your Ladder Will Be Fousd
Handy for Raising Heavy Loads

Windlass Improves Ladder

Mounted between the rails of a ladder,
this small windlass is useful when heavy
“work is to be taken to the top of the lad-
der. Holes in the rails take a length of
pipe, over which is fitted a wood roller for
attachment of a rope. A crank and ratchet
wheel are fastened to one end of the pipe,
and a pawl iz serewed to the outside of
the rail to engage the wheel as shown.—
A, H. Waychoff, Phoenix, Ariz,

Simple Setup Outwits Mice

If you have mice around your home
that seem too clever to be caught in a trap,
try this trick. Set two pieces of 6-in, stock
on edge on the floor of a room, in the po-
sition shown, so that one end of each
picce is about 2 in. from the baschoard
with a gap between them to take a mouse-

trap. Small

Dlocks nanled

to the sides of

the pieces will
keep them
from falling
“over. Now
place the bait-
ed trap in po-
aition hetwecn
the pieces
with the trig-
g = : ger end but-
ting against the baseboard, When a mouse
enters a room, it usually stays close to the
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wall and in so doing encounters the
boards, which serve as a guide to the trap.
—R. 5, Andrews, Paulsboro, N. J.

MNewspaper Print and Drawmg's
Transferred to Other Paper

Cartoons, illustrations and other ﬁriﬂl-
ed matter can be transferred from news-
papers to plain unglazed paper by painting
them with a solution of liguid soap, 2 oz,
potassium carbonate, 3 dr. and water, 1 pt.
After the newsprint has heen moistened
with the solution, lay it face down on the
paper to which it is to be transferred, and
rub the back with the bottom of a spoon.
In making the transfer, it iz important
that all parts of the paper be thoroughly
rubbed and that the papers “do-not r.hp
during the operation. Printing will be re-
versed by this process and it will be nee-
essary to transfer a second time if the
printing is to show up correctly, This
process will not work with most magazine
printing because of the difference in the
inks and paper used,

Slipping Bridge Lamps Easily Repaired

Bridge lamps that depend on a binding
effect between the frame which supports
the lamp and the standard to hold them
in position, sometimes become worn so
that they shp. If a few very shallow
notches are filed
in the standard,
this trouble can he
climinated, The
notches should
not be much deep-
er than a deep
acratch, otherwize
it will be difficult
to move the frame
on the standard.

Polish Increases Life of Linoleum

Linoleum can be given a hard, lasting
finish, which will protect it from wear,

with a polish made by melting together |

ceresin wax, 1 oz, paraffin, 2 oz., and tur-
pentine, 4 oz. When these ingredients are

/benzine, 1 oz, All the ingredients in thg
polish are inflammable and should not
come imn contact, with an Qe Ha,!_yc
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Jigsawed Table Pads

Interlocking in jigsaw-puzzle style,
these wood pads can he used to pro-
tect the top of vour table trom hoi
dishes and Aower pats, They are cur
from two different kinds of ha-in.
plywoaod, prete rably walnatr and
hireh. The pieces are tacked togeth-
eralong the edges in the waste stock
outside of the porfion 1o be used, or,
if they are not warped, you can glue
them topether temporarily with rub-

ber cement. Scribe a circle about 7 in, in
diameter on the piece of light wood and
then lightly pencil l-in, squares, making
cach square interlocking with adjacemt
ones. As soon as vou have finished sawing
out the squares, two pads may be azzem-
bled, each consisting of alternate pieces of
light and dark wood, or, if desired. von
can arrange the pieces to form other de-

of Wood Are Flexible

shrpiss Apply & thin coat of
casein glue to one side of cach
pral, '..'Iki'l'l:._’ care to avold get-
ting any of the glie bhetween
ithe pieces, and then press the
patds om a feft or canvas hack-
ing, When dry, trim off the
excess cloth, fAnish the surface of the
wood with bne sandpaper, and apply a
light coat of shellae which may be rubbed
down smooth. You can produce such pads
in quantities by cementing four to six
disks together and sawing them all at one
time. [f vou do not have different-colored
wonds available, some of the pieces can
b staimed,

Reducing Your Gas Consumption

Economy in gas consumption can he
had by diligent use of the simmer hurner
on vour gas etove, This hurns onlv a small
amount of gas and produces enough heat
to keep a pot simmering sufficiently for
cooking purposes, as rapil boiling is usa-
ally unnecessary and only wastes gas. It
is hest to bring the food to the hoiling

point over a large burner and then put it
over the simmer burner to finish cooking.
There are utensils on the market that fit
together and permit cooking  different
kinds of food at the same time. Potatoes
can be baked on an ashestos mat placed
over the simmer hurner, with a pan in-
vierted over them to retain the heat, Keep-
ing the bottomz of the utensilz free from
prime will also help to effect economy.
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Censisting of Twoe Canoes Bolied Together, This Qutboard Craft

Was Used on a 1.0600-Mile River Tour

Chutboard Motor Drives Two Canoes

Bolted together by means of four ¢ross-
pieces and powered by an outhoard motor,
these two canoes form a rigid eraft, which
was used for a 1,000-mile tour of rivers in
the Mizsissippi vallev. A canvas guard
siretched between the boats keeps ot
spray and waves. The canoes can also be
waed individually, as it takes only a few
minutes to set up or break down the com-
hination.—5tanley Tess, Wyoming, Il

Knotless Sack Tie from REubber Band

A rubber band cut from an old inner
tube makes a good tie for sacks from
which some of the contents are oceasion-
ally taken. A small block iz tacked to the
hand, which 15 then doubled arownd the
top of the sack and
looped over the
block as shown.
Besides holding
the sack securely
closed, the band
makes it unneces-
aarv to tic and un-
tie a knot each
time the sack is
opened.—F. W,
Dentley, T, Miz-
souri Valley, Ta.

MECHANICS

Cutting _Sma'li Wood Fittings

Thin, narrow strips of wood for model
work can be cut with hand tools as fal-
lows: Make a miter box 4 or 5 in. it
width., You need not cat the miters. Now
suppose you want a strip of wood 1§ by
4 by 2in, First square a piece of stock to
2 1in., butt the end against the forward end
of the box, and cut off a thin piece, thus
truing up the edge. Now draw a line for
a M-in. cut, and place the work
in the box, adjusting the edge of
the saw teeth to cut to the outer
edge of the line. Do not force the
saw, but let its weight do the cut-
tig. Then draw a line to make
the ¥-in. cut and repeat the
Cprocess, Always make a narrow
cut first and keep-the box iree of
sawidust, If the bottom becomes
scored from repeated sawing, fill
mm the cuts with wood dust and
shellac to avoid slivering thin
picces of wood when the saw cuts throngh
and drops into the cut,—Robert Stahler,
Portsmouth, Ohio, '

Steel Toe Plate Keeps Screen Spring
from Marring Door Frame

Tacked to 2 [
scereen door, a
steel toe plate will
keep the spring
from marring the
wood of the frame,
It also prevents
the coils from
catching on the
frame when the
door opens wide.

- o

A |

TOE FLATE

Child's Shoe Protected by Rubber
When Pushing Coaster Wagon

A section of an old inner tube, slipped
over the foot with which the boy pushes
his coaster wagon along, will prove guite
effective in saving the shoe sole. The rub-
bher costs practically nothing and it can
be quickly removed from the foot when
the child is not using the wagon.

W[ Pure benzine should be used to clean
watch hairsprings.
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r"'l“."\- model lovomotive not only makes
el

ViETY attractive I|I.|1|:-.'.:|l eO Nrndt-
MieEnt bor i '|||'-_'."- -:||_'|'_ '|||_'_I wall ;|---'| riin 1or
a considerahle distance on a trwek when
l.'l|||i|'|:;--e d with a suitable clockwaoark molos

It 15 21 im, long, % in, high and with the

moter weirhs a fraction over 4 I, The
track sauee i3 3 in
Practically the entire lncomntive 15 miade

ol wood with exception of the tin caly and

mator Nousing, o rear part of the Boiler
l'l?':.ll.'-u. .|'!- conrse, aare .-1l'l:'1: T ||.':-.-- 'll-|.
and doralumin is used ifor front and rear

l;||1|._'|-: I.|'1|||||:;-._ |:l|_|_|'.:|||_:.||.';||| |.|.;|_1. Lo i-ulll'll'.
more zatisfactory for this purpose thao
galvanized or brass sheet metal, and can
e had through antomobile supply houses,
For the power plant you can pick up a
phonograph motor at a secomnd-hand shop,
or some strong clockwork that has been
used imoa well-balt mechanical tov,

Use white pine for the wooden parts,
Begin with the bed frame, Fig. 1, which
i the backbone of the entire job. In
the central portion are three transverse

-

notches spaced as shown, in which the
axles are installed, Bearings are made of
perforated hars from a toy construction
set, Note that the frame iz undercul at
each end to receive the tracks,

Mext turn the wheels, as in Fig. 2, be-
gminng with the smaller zize for the
trucks, Turn each individoally on the
lathe faceplate =o that the center hole can
he cut true. To do this a piece 34 in, thick

415
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is ronghed ont to a 4-in. disk after which
it is zerewed to the faceplate with three
serews, It may be necessary to drill spe-
cial heles i the faceplate so that they will
come in the rim of the wheel. With a
very sharp tool, the rim and hub are
turned to a depth of 14 in., allowance he-
ing made for the ¥g-in, lange. While still
on the faceplate a Hz-in. hole 5 drilled
for the axle. Lay out locations on the rim
for the eight spokes, which are 45% apart,
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and drill Yg-in, holes throwsh the rime anid
about Ya in. into the hab., Maple dowels
are used for spokes, and thev are glued i
place with model-girplane cement, or am-
broid. Now reverse the work on the face-
plate, using the axle hole to center it, and
turn away the waste on the back side of
r||-.' '\."..Il"‘l ], ..I-:I.I'H.I' '|'1\_"'|'.'|' r”_:.h: I_'I_Il'- |Il'.'.;|_'|'l':
the end of this operation, Put the six
drive wheels on 54a Ty d4g-in. axles to see
if they run true in the bearings. Later, in
fimal holes  are  drilled
throvrh the hub and axle at an angle, and
a brad 15 inserted as a key,

'|'l!|I'I:-i1'|:{ the botler and other oy lindrical
parts 15 next. The headlight &5 turned on
the = i1 ]'lil.'-:'u.

;|;.-~|_'||||i'|_'|'I srtiall

E]IFII'H PO PECEiNE I-:'||_' -u[.||.‘|-:.
sand hox and dome are bored to
|,r-e:_1-l."| with an 1'.&3!;|_||:.i|:-|l bit, 1t

a shallow
is impor-
tant to keep vour turning tools very sharp
and to sandpaper the job well, Alzo, pol-
ishing with an oil-soaked rag rubbed in
hard until it smokes, gives a splendid sur-
face for the paint, to come later. The cyl-
inder and walve-chest are made in two
pieces, with a dummy stuffing-hox on one
end, The cylinder is drilled for a brass
tube in which the piston rod slides,
Frames for the cab and the rear boiler
support are shown in Fig. 3. You now
have enough finished material to proceed
with assembhbly. First of all, fit the motor
to the bed frame so that the large gear on
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the spring drum meshes freely with a
small pinion on the rear drive-wheel axle,
The pimion used in the original model was
taken from a standard toy construction
set, a5 were all the axles.

With the motor located and tested,
serew it to the bed frame and build up the
boiler and cal frame. It is best to do all
this work before putting on wheels per-
manently, as they are easily broken if a
screwdriver or hammer slips, A long screw
goes up through the bed frome and tar-
ward boiler support into the baoiler, and
the rear end is secured as shown. Cut a
tin or dufalumin housing to go aver the
motor and form rear portion of boiler,
The cab is also made of tin or duralumin,
and windows are cut with a cold chisel,
Lay the sheet on a piece of flat lead and
cut by striking light blows with a hammer,
Note that both trucks swing on an axis
to compensate for the curves in the track,
as this 15 a rather long locomotive. There
should also be some play between the drive

5T : it
0 W-"—‘ﬁ"E“EE—_._':.-

wheels and the track for the same reason,

Assembly of the piston and rod mech-
anism is not as intricate as it may appear,
The pizton slides in the tube i the cylin-
der, the forward end secured to a cross-
head shding between puides, The connect-
ing and tie rods are made of sheet alumi-
icvden-wr duralumin but, lacking-ither ma-
terial, galvanized iron or sheet brass will
do. Crank ping on ecach drive wheel are
screwed into small inangular blocks, which
are cemented to two of e spokes. See
that the crank pins on the cther side are
zet just 453° ahead or behind the fArst set,
to avold a dead center in the dove thrust.
Bear in mind that there should be a small
washer hetween each wheel and its bear-
ing, and do not rest confent until every
moving part runs freely, hur withaut un-
due looseness, as friction at theésg !JUirilF-



will reduce the speed of the locomotive.
Fitting up small parts on the baoiler can

now he completed. A section of 4-in,
copper tube is hent to shape for a feed
pipe from the sand box to the central drive
wheel, and a few fittings from a tov steam
engine, such as safetv valve, filler cap and
whistle add to the finished appearance of
the locomotive, Two short 34-in. brass or
copper tubes are get in holez in the valve-
chest and boiler respectively, to serve as
live steam pipes, and catwalks along the
sides of the boiler also improve the effect,
with a dummy injector and compressed-
air tank below it. ’

Painting this job 15 of greatest impor-

« tance, The entire length of boiler and cab
is done in black brushing lacquer. Af -
three coais, the brass bands are ot around
the boiler, with here and_Hiere a row of
hrass escutcheon nails driven in to repre-
sent rivets. e ae much of the painting
as possible Tbefore the final aszzembly, as
thiz will insute g neater job.

Fig. 3 also zhows a suoitable tender,
which can be made of tin or duralumin
and wood. The entire job is really very
attractive and reminds one of the model
locomotives nsed in the miniature sets
when miking motion pictures,

POPULAR MECHANICS

Methods of Packing and Carrying
Equipment on Long Portages

If vou are contemplating a long trek in=-
to the woods, the following methods of
packing and carrving vour equipment will
be useful. For two people, a frame of light
poles can be carried on the shoulders and
the luggage tied to it, First, place two
poeles on the ground parallel to cach other,
and zpace them far enough apart to fit
nicely on your shoulders. Then lash a
number of light, strong sticks across the
poles, starting about 3 ft, from each end.
Basswood, willow, elm bark, or the light
root tendrils of ground pine and hemlock
will do for lashings if no string is avail-
able, If only one persom iz making the
trip, get an alder stick that will curve
comfortably about the neck and shoulders,
This iz usuallv not difficult to find in por-
tage country, Trim off the stick so that
the ends crook up at a good angle and
make strong lashings about the boxes to
be carried. Thrust the uptorned ends of
the stick, or voke, through the lashings at
the top side. Now Lift the Toad to the tlop
of a fairly high stump or rock, ease the
whaole load off onta vour shoulders anid
cONtinue on vour war,

Boat Stern Light Made from Fruit Jar

An efficient stern hight for a boat can he
made from a pint fruit jar. An electric
lamp is mounted on the deck by means of
a pipe Aanpe, nipple and lamp socket. The
threads on the nipple are lengthened to

AR, e s-SMALL GLASS JAR

o 1

LOCKNUTS

Inexpensive Stern Light, That WEll Pass Official In-
P pection, Made trom $mall Glass Fruit Jar

take two locknuts to which the lid of the
jar is fastened as shown.
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Cleaning Rust from Guns

Guns may be cleaned with a
mixture consisting of machine oil,
2 parts, dissolved in benzine, 1
part. Rust can be removed from

439

the inside or outside of gun bar-
rels by scouring them with a piece
of oakum attached to the clean-
ing rod and saturated with a com-
pound made by mixing paraffin
oil, 4 oz, turpentine, 1 oz., and
henzine, 1 oz, After all traces of
rust have been removed from the
barrel, it should be washed with a -
swab dipped in a solution consist-
ing of caustic potash, ¥ oz, dis-
solved in water, 1 qt. The harrel
is then thoroughly rinsed with water and
dried with cotton, To prevent rusting, the
cleaned part should next be oiled with any
good grade of gun oil. In using the caus-
tic-potash solution, care should be taken
to apply it only to the rusted parts,

Clip Holds Cable Release on Camera

Bolted to a camera lens holder, a fuse
clip provides an easy and satisfactory
means of fastening the end of the cable re-
lease to keep it
from becoming
entangled in the
mechanism when
not 1 ise. Whe
drilling the hole
for attachment
of the clip, care
ghould be taken,
of course, not to
puncture the bel-
lows—Raoanald
Ives, Upper Mont-
clhar, N, J.

Sharpening Safety-Razor Blades

Dull razor blades can be made almost
as good as new with a simple sharpener
made by applving a film of vaseline on the
coarse side of the strop and rubhing some
jewelers' rouge into it. This makes a hone
for sharpening the blade, after which it is
finished on the regular stropping side of
the strap. One application of abrasive will
lazt for a long time=L. J. Rautio, Ash-
lamd, Ky,

UNHOIKED AHD
TWISTED OME
R TWID

L1h5

UHHOORED AMHD
WIBES CROSSED

Z2ag Femoved from Bed E-nnng by Restoring Temsion in Cail

Springs at Each Eand
Rejuvenating Flat-Type Bed Springs

Sagging bed springs of the tvpe shown
can be repaired by taking up the slack n
the wires where they are fastened to the
coil springs at each end of the bed. To do
thiz, a stiff wire 15 hooked to one of the
coil springs at one end, and then by means
of & lever attached tothe wire a1 the other
crnd of the bed, the coil 15 stretched wotil
the wires running to it can be unhooked,
They are then twisted or crossed as shown,
depending on the tyvpe of gpring.

Antisplash Drain Trough for Pumps

Thizs antisplash trough is fitted with
baffle boards and is vseful at pumps where
some means is usially provided for drain-
ing waste wa-
ter off the well
platiorm. The
bafile boards
are cut out on
the lawer side,
as illustrated,
to permit the
water to run
under them,
vit keep 1t
from splash-
ing over the
platform as is
the case with
an ordinary
trough,

[ Moth balls distributed in the runways of
moles are effective in driving them away.
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HESE smoking stands are pat-

terned after the ever-popular
drum and crow's-nest tables of
colonial days. The pedestal is the
same for both. The drum type,
shown in Fig. 2, is not a veneer-
ing job, but is built of solid stock,
cut to shape.

Pieces for the top will probably
have to be glued up for width as
in Fig. 12, care being taken to
match up color and grain. In glu-
ing up the stock be sure to use
handserews to draw the stock
against the clamps, to avoid a
wind or twist, Disks of this size
can he sawed on a band or jigsaw
very accurately, by placing an
auxiliary wood table over the
metal one, A brad driven into the
wood table serves as a pivot. The
stock is mounted on this pivot
amil revolved against the saw, The
pivet must be placed on a lhine
with the front, of the saw and a
distance from it equal to the ra-
dius of the required circle. A
plane and sandpaper are used to
round the edges of the top,

The apron for the drum table is
sawed from four blocks, as shown
in Fig. 3. The four pieces are
serewed tooa |:|.|n1:|:|'||!i|:l_|§' haaed of
scrap wood, taking care that the
screws are placed inside the cir-
cle, The method of sawing the
apron is the same as
that used for the top,
the pivot being placed
Ly in. nearer the
saw than before

41§ DRAWER SLIDE
GLUED AND HAILED



By R. . BUCK
Lane Technical High School, Chicago

because of the smaller diameter.
After the apron picces are sawed
they are removed from the scrap
wood and planed smooth along
the curve, then mounted with glue
and screws to the underside of the
top piece as in Fig. 9. V-shaped
grooves are cut at the joints to
give the appearance of a drawer "
front at both front and back, the o]
real purpose being to hide the
joint, The drawer is hung
on slides, which are glued
and tacked to the side
picces, as in Fig, 4. The
construction of the draw-
er is more or less stand-
ard, with the exception
of the front, in which it
15 neccssary to rout a
groove that holds the
bottom. To do this a 14-
in. routing bit is mount-
ed in the drillpress or
mortising-machine spin-
dle, and the curved front,
guided by strips, is fed
past it. Of course, a mark-
ing gauge and chisel may
he used to accomplish the
same results by more la-
horious means. Details
of the drawer construc-
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tion are given in Fig. 10, The pat-
tern for the feet is given in Fig, 1,
Cut out a pattern of stiff paper
which can be tacked onto the
stock before sawing, Pile up four
pieces of 34-in. stock and brad
them together, placing the hrads
in the waste parte. Then saw the
four feet at the same time,

The turned post is dimensioned
im Fig. & A piece of 2 hy 2 hy
16}4-in, stock is required for this
picce. The feet are doweled to the evlin-
drical bottom portion of the post, so holes
for these dowels should be drilled while
the piece is still square. Drill the holes on
a drillpress if one is available, asz it is dii-
ficult to get them exactly vertical by hand
drilling,. The holes are drilled entirely
through the picce in both directions. Much
of the beanty of a turned spindle or post

15 lost if the curves and
edes are ot et sharp. In
sanding, be careful to avoid
blunting and otherwise de-
straving the beauty of the
turning. The dowel holes in
the feet can be drilled more
accurately on a drillpress
also, Turn the table in a
vertical position and clamp
the foot in place. The por-
tion of the foot next to the post must be
made concave, using a fle or sandpaper
drum, to fit the post. After the top edges
of the feet have been rounded and the
pieces well sanded, they can be glued to
the post. Two opposite feet are glued in
place first and the gloe allowed to set he-
fore adding the other two, The method
for elamping is shown in Fig, 11,

The crosspicce for the drum table is
shown in Fig. 8 It is gloed over the dowel

on the upper end of the post and screwed

to the side pieces forming the apron. The
drawer knob i detailed in Fig. 7. The ta-
ble is assemhled by fitting the drawer mnto
place and fastening the top to the pedestal,
Glue a short dowel into a hole in the un-
derside of the top, to prevent the drawer
from being pulled out entirely, Be sure
vou are through working on the drawer,
however, for once installed, the drawer
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cannot e removed. The pedestal of the
crow's-nest table is identical to that de-
sertbed, with the exception that a 4-in,
grquare Bock iz placed on the top of the
post instead of the eross brace. The turned
post showuld be made shorter also. The up-
per disk is the same size as for the drum
table but the lower one is only 13 in, in
dhameter. 5% turned spindles, the design
for which is shown in Fig. 5, are vwsed to
separate the two disks, The spindles are
arranged in three pairs, 2 in. apart on cen-
ters, and spaced 1207 on a circle,

Small Wood Turnings Made Without
a Lathe

Small wood turnings, such as gans, rail-
ings, amd wheel spokes for use on maodels,
may be gquickly made from dowel rod
without a lathe if vou have a hand or
breast drill. Cut the pieces of dowel a lit-
tle longer than needed, chuck one end in
the drill, and fasten it In a vise. MNow,
with a round file, or a piece of sandpaper
wrapped around a stick, shape the work as
it is turned with the drill. If vou have an
clectric drill, the work, of course, 15 much
faster—HK. Stahler, Portsmouth, Ohio.

Quick Releasing Rope Hitch for Tying
Boats to Cleats

This method of hitehing an anchor rope
to a cleat has the advantage of being re-
leased instantly by pulling on the free end
of the rope. 1t is wound onece around the
cleat, after which
it 15 hrought up
over the top and
then down under
the end of the
cleat., The end of
the rope is then
doubled and pulled
back under the top
turn as shown.

79

The greater the
pull on t]w rope, the tighter the hitch
holds.—John M. Totten, Dallas, Tex.

@ Drain vile and similar objects that are
awkward to bandle can be carried by the
use of an iron bar, hent 10 a U-shape:
one end of the bar is inserted in the tile
and the other serves as a handle.

MECHANICS
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Your Bridge Hand Hﬂtl‘% Diisp
Halder on Edge of

[n a Coll-Spring

Holder Keeps Playing Cards
Neatly Displayed

Consisting of a strip of spring brass and
a coil spring, this holder keeps vour cards
neatly displayed. One end of the brass
strip is bent over double to hold the
spring, while the ather end is hent to grip
the edge of the tahle,

Emergency Clamp from Pair of Pliers

A pair of double-pivoted pliers can of-
ten be used as an emergency clamp for
holding small parts while gluing them to-
gether, Set the
pliers in the pivot
hole that gives
the largest open-
ing of the jaws,
Then place the
Jaws over the
work, and clamp
them tightly by
means of a heavy
rubber band over
the handles as
shown, The ten-
sion of the jaws
on the work can,
of course, be in-
creased, as de-
sired. by dowu-
bling the band.
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Chances of Bein
When Removing Hoasts [rom & Hot

This Attachment FEoeduces

Oven Attachment Mowves Contents
Forward as Door Is Opened

By using this attachment in vour oven,
it it not necessary to reach inside to pull
out a hot roast, A flat-iron grating is piv-
uvted to the oven door, and is supported by
legz, which are in turn pivoted to pieces
of angle iron that rest on the oven bot-
tom, In use, the grating moves forward
and rests partly on the oven hottom and
partly on the door, when the latter is
aopened, Then, when the door s closed,
the roast automatically resumes its orig-
inal position in the oven,

FOPULAR MECHANICS

Portaging with a Canoe

Carrving a canoe across a long portage
i5 hard work unless vou know the tricks
of doing it. One man can easily carry a
fairly light canoe if he lashes the two pad-
dles to the center and how zeats, parallel
to the sides of the canoe and about 3 in.
from the gunwales, Then, standing close
to the right side of the boat, the paddles
arg gripped midway between the seats and
the canoe is swung up over the head =o
that the paddle shafts rest on the shoul-
ders., The center and front seats are a bit
forward in balance of the canoe, which
tends to tilt the front upward far enough
to sec ahead,

Can Increases Efficiency of Microphone

While experimenting with a little but-
ton microphone of the unmounted kind, T
found that better
results were had if
the instrument
was saldered to
the bhottom of a
coffee can, The
sonund vibration is
collected by the
can and carried to
the hottom ani
picked up by the
microphone. The
can should be ahout 5 in, in diameter g0
that the bottom will not be too rigid—
M. L., Wendel, Lockport, X, Y.

BLUEPRINTS for Our Boat Fans

Youcan now obtain a complete set of
blueprints on our 16-ft. outboard cruois-
er, "Roamer,” for a dollar. Order No.
765 to 770 incl. Also, six prints, Mo.
840 to 845, on our 14-ft. outboard run-
about, “Hi-Ho,” can be had for the
game price. Besgides these, there are
other boat prints in our total collection
~of 380 prints, of which a list will be
- sent upon receipt of 3 cents postage.
~ A sample print (not open to choice)
with forty completed projects pictured,
and a list, will be sent for 10 cents.
© Address Blueprint Department.
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Releasing Snagged Fishing Tackle

It is a good idea to take a small ball of
carpenters’ chalk line on a hshing trip to
aid in loosening vour tackle should it get
caught on a sunken log, or in a drift pile.
Ii thiz happens, tie a small rock to the
end of the chalk line, and then above this
make a 10-in. loop, tving the line so that
the knot will not slip. After drawing the
fishline tawt and =etting the rod in the
bank to hold it, throw the weight out over
the spot where the tackle is canght. Now,
by manipulating the line. vou can usually
engage one of the hooks in the loop and
pull the tackle loose, or if the snag or
brush has rotted, vou can pull it out-
B. C. Robinson, Newcomers, Ohic.

Incense Burned in Electric Heater

Electric heaters having the heating cle-
ments wound around porcelain tubes,
with one of the lead wires running down
inside the tube, can be w=ed as incense
burners. The incense is placed inside the
tube where it
comes in contact
with the hot wire
and smolders,
This also assures
that all the in-
cense will he
burned, which is
not alwavs the
case when the
lighting is done
with a mateh.

Rings Hold Tennizs Shoes Together

Rings, such as are uzed to hold the
pages inoa loose-leaf note hook, will he
found handy for keeping a pair of tennis
shoes together when not 1n use, Jost fas-
ten one or two of the rings in the evelets,
as shown in the
photo, and vour
shoes will stav to-
rether better than
when ticd with the
laces, which often
become knotted so
that it is almost
impossible to get
them untied,

i
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Teater Made from Two Sections of
cller and a Bursed-Out Fuse

visss Sy
Tester for Spark Plugs Improvised
from Burned-QOut Fuse

This spark-plug tester iz made from
two sections of a curtain roller and a
burned-out fuse, which has the pointz ap-
proximately the same distance apart as
the points of a spark plug. Both sections
are drilled lepngthwise in the center to take
an insulated wire, which connects with a
test poimt in the end of one section, and
with a brass lug installed in a cut-out part
of the other section, The fuse is fitted be-
tween the lug and a screw, which holds a
spring-brass contact on the other end of
the roller. A knife switch is screwed to
the lug so that it can be pushed down to
contact with the ring on the roller. When
the tester is used as shown, the spark can
he seen to jump acrosz the poimnts of the
tuse, or by closing the switch, the fuse can
he shorted out of the circuit.

Tracing through Heavy Opaque Paper

Drawings may be traced through heavy
opaque paper by pamting it with pure
benzine. This will render the paper tem-
porarily transparent, but if there should
be impuritics, such as oil or grease in the
benzine, a permanent grease spot or trans-
parency will result,
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How to Make the Camel Derby

Chance and skill are fratured in this ex-
l;i:'irsg el |'.||._'|'|L_-.'_ i which four animals
move ecither forward or backward, depend-
ing on the skill of the player. The base is
a box closed on top by five strips of wood
spaced !4 in. apart, to form grooves, in
which the camels slide. A raised section at
the end houses four eight-blade paddle
wheels which, upon receiving a steel ball
as motive power, revolve and
string belts, which in turn move the cam-
els. These wheels are made by cutting
equally spaced slots squarely across the
rim of four wood disks and gluing pad-
dles into them. Cover both sides of the
wheels with cardboard dizsks and mount
them on a hardwood-dowel shait. Four
pullevs with Vegrooves are mounted on
the shaft at one side of each wheel and
have a brad driven into each to serve az a
dog, which engages with a staple on the
paddle wheels. Washers are placed be-
tween the wheels and pullevs to reduce
friction. Four idler pulleys are mounted
on a shaft at the other end of the box.
Each has a washer at etther side and is
held in place by brads through the shait.
The top of the entry platform has eight
holes drilled in pairs, each centering on
its paddle wheel. With a gouge, round off
the part between the holes, The chute for
delivering the balls to the platform is

I\.I'="q,'!i|_| i

Hot Paraffin Prevents Desk Drawers
from Sticking
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Ehipping Carian Slipped cver Ice Box on Car Pro-
vides Extra Insulation and Saves Ice

Carton Increases Efficiency of Ice
Box on Car

If vou keep the carton in which the ice
box for vour car or camp is shipped, yon
can use it 1o increase the efficiency of the
b when it is in pse, The bottom of the
carton i2 remioved so that it ecan be mvert-
cdl over the box as shown, This increases
the maulation of the hox,

Light Signals Improvised from Large
Tin Cans

W hie 4 Cave=1

cuddenly appeared

.. |.|;.:_-: i :.u'., H ; W




448

POPULAR

COLLAPS|BLE FORM
FOR CONCRETL CHIMKEY
| LOOSE TOHGUE-AND -
GROODVE STOCK

-~

-n
-

STOWEMPE
AHD ELBOW
FORM FLUL

Btovepipe Makes Good Inside Form for Building Caon-
crete Chimney; It Is Not Hemoved

Stovepipe Used as Form in Building
Concrete Chimney
Ordinary stovepipe makes a good form
for the smoke hale when boilding a con-
crete chimney, After completing the chim-
ney, it is not necessary to remove the pipe.

| e outside form consi=t= ol loose fongue-
0 ck helid toFether v 1

Cil ropieces, A f cleal apbled to the

latter ] the { 1 w1 ENak 1l

easily removed when the concrete has set

— 1 it \oope, Detroit, Micl

MECHANICS

ing fluid. After etching and washing the
glass, the wax may be removed by im-
mersing the work in hot water, or it may
e washed off with gasoline,

Fish Bait Kept Alive in Cool Box

One veteran fisherman keeps soft-shell
crayfish and shrimp in a fresh, soit condi-
tion for fish bait by keeping them cool,
To do this, a tin can, with a few small
haoles punched in the bottom, is set in a
wood box and the space arowmd the can is
|.|]1|'-:1 W i111 NIOEs fl'{l1'|'| H AT i111'|§.l_ (1]} ;|_-:J|_:|.;|_I_5|.:
mass taken ifrom the bottoim of a p--.ll'u'l.
The bait 15 then distributed through the
st and the can’is flled with cracked ice.
The box shauld have a lid 1o keep the ice
from melting too fast.

Wedge Binds Wall Plug in Position
Screws are casily anchored in a brick or
concrete wall, if a holeds first drilléd into
the wall for a wood plug, which has &ne
il notched to take a-small wedpe.” ‘As
the plug is driven it the hole, the w el
strikes the hottom and spreads the end of
the plug, hinding
it aeeiinet the sides

Clip Holds Hinged End of Hasp Flat
azainst Door
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Removing Grease Spots from Fabrics

Grease spots can be removed from
clothing with a selution made by dissoly-
ing glveerin, 1 oz, strong ammaonia, 2 oz.,
and ether, 1 oz., in the order given, in dis-
tilled water, 1 pt. The completed solution
should be shaken vigorously hefore using,
The material to be cleaned is laid out on
a flat surface and is rubbed with a sponge
soaked in the solution, After the spot has
been softened, it may be washed out with
clean water. Benzine paste, which is ex-
ceptionally efficient in removing all kinds
of grease, is made by dissolving castile
soap, 4 oz, and sodium carbonate, 14 oz,
in water, 13 oz, with the aid of heat
When the solution has cooled, add strong
ammonia, 3§ oz., and stir thoroughly. One
pint of benzine iz next added in small
quantities while stirring the solution vig-
orously, If desired, a few drops of oil of
wintergreen or bergamot may be added,
The paste should not be used close to an
open flame as it is very inflammable,

Heater Fan Cools Interior of Car

When warm davs come and the car
heater is no longer needed, it is often pos-
sible to remove the heater fan and mount
it in the rear part of the car as shown, to

Remeved and Fitted with Wire Guard
Used to Cireulate Air inside Closed Car

Heater Fan

circulate the air in the interior, A guard
should be fitted over the fan blades,

Clothesline Stored inside Standard

To protect a rope clothesline from the
weather, use pipe standards and install a
pulley arrangement inside one of them to
pull the line down when not in use. A
weighted pulley is suspended inside the
standard from the rope, which is threaded
through holes near the top of the stand-

LAR MECHANICS

440

o

Weighted Pulley Pulls Clothesline |.'|15[d[ Plﬂ-e Stand-
afd When Line Is Mot in

ard, one end being Atted with a washer
and knotted to keep it from pulling
through the hole, The other end of the
rope runs over a second pulley bolted rip-
idly to the side of the standard to prevent
the rope from being frayed on the edges
of the hole. A elothesline about 16 ft.
long can be accommodated in this wav,
depending on the length of the standards.
A longer line can be had by using the ar-
rangement shown in the left-hand detail,
in which the weight is carried by a double
pulley and a third pulley is attached to
the cap of the standard.

Reflector Saves Current on Toaster

A saving of current can be effected,
when browning only one slice of bread in
a double electric toaster, by putting a met-
al reflector on tlie apen side, This retains
the heat so that the bread iz toasted in a
much shorter time, The toaster, with the
reflector in place,
can also be used
as a radiant heat-
er. The reflector
may he a piece of
brightly polished
tin or aluminum
ftted with a knob
so that it can be
handled when hat,
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T a cas-t of dess t{mn two dollars you
can baild His modern, efficient alarm
system which will warn you at the instant
any part of your premises is molested.
The tricks of eriminals, such as cutting
wires, turning off the power, or jumping
wires before forcing a window, will set off
the alarm. At an additional cost of about
four dollars a sensitive photo cell can be
added, which will warn you if an intruder
comes through an open window or flashes
a light to get his bearings. A simple tele-
phone transmitter may also be included to
signal at the slightest sound. The system
can be made to serve as both a fire and
burglar alarm at night, and by throwing a
switch and making one adjustment it be-
comes a fire alarm only during the day.’
The instrument panel may be mounted
in a sheet-metal fuse box as shown in Fig.
1. The huzzer {ar hell) marked C is used
to sound the alarm and it 15 not altered in
any way. The one marked B is used as a
stick relay, that is, a relay which will turn
on the buzzer but will not turn it off.
This buzzer is altered as shown in Fig, 5.
The buzzer marked A is also changed as
detailed in Fig. 6. It is used as the sensi-
tive unit and its armature will normally
stand between the contacts shown with-
out touching either one of them. Any
change whatever in the traps or wires
connected to this relay will canse the ar-
mature to touch one or the other of the
contacts which are connected to the stick
relay B, Even though the armature may
make its connection only for a fraction of
a second, that will be enough to cause the
stick relay to start the buzzer. After this
it does not matter what the intruder does,
the huzzer will continue to ring until it 15

.I.

FUSH DUTTON ——
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ALARM is FOOLPROOF

turned off. When making the

changes shown in Fig. 61118 very
important that all work be done
vith care, as the sensitiveness of
the outfit depends on how well

thiz unit works, To test and ad
just this relay, connect it as
shown, sefting the rheostat so0
that all of its resistance is in the
circuit, that is, when the knob is
turned antil the sliding arm just
makes contact with the first turn
of wire, Next cloze the switeh
marked E and adjust the spring-
tension knob until the Light does
not burn, When thiz has heen
fdone vou may close the switch
marked I I the relay s adijust-
ed correctly the lamp should hght.
If it does mot, the switeh should
he opencd and the spring tight-
ened slightly it not --|_:I'I'|l.'i-'r'I|_'.'
to canse the lamp to-light, As a final e
O prer gwiteh E owhile =witelh 1) qe ppen Lo
see if this will cauze the lamp to light, [Tt
it does not, adjost the back contact until
it does, Closing switeh E should now ex-
tinguish the lamp. When the adl justments
are complete closing either I or oponing
E should cause the lamp to light. When
yvour relav will dao this, the wiring may he
completed as shown in Fig: 2. All connec
tinns should be soldered. The posh bit-
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ton detailed in Fig. 4 is held down while
adjusting the alarm system so that the
buzzer will not ring.

After the unit has been assembled and
wired, the terminals of a G-volt storage
battery or a 6-volt dry-cell battery are con-
nected to the binding posts 1 and 2, Fig. 2.
The switch is left open when the alarm is
not in use, It may also be used to turn off
the buzzer when the alarm sounds. Buor-
glar-alarm systems should not be connect-
el to the house-lighting circuit as this
would make it possible for an intrader to
enter safely after turning off the power.
The binding post: marked 3 and 4 are to
be connected to the traps,

The traps used with this alarm may be
homemade or the standard type of open-
circuit trap sold for a few cents if the
ends of a coil consisting of 15 ft. of No. 34
insulated magnet wire are soldered to the
two sections of each trap as shown in
Fig. 7. This detail shows how a window
trap 1s made from spring brass, whle Fig.
9 shows the same principle applied to a
door., When these traps are connected in
the circuit and held open by the door or

N A E COMTACT
e :IE WITH STRIES |

WHEM DOOR

window, the small current (about %4 am-
pere}l which is required by the system
passes through this ine wire, When a
trap is disturbed, the contacts touch each
other and a heavier current flows, which
sets off the alarm,  If the wires are cut, the
srmall courrent mormally fowing through
the eircuit iz stopped and the alarm is
sownded. If the wires leading to a trap are
“jumped,” the result will be the same as if
the door or window were opened.
Approximately fifteen traps may be con-
nected to the system although it will work
equally well with one. When installation
iz complete the system must be adjusted.
To do this press down the push button
and while holding it down turn on the bat-
tery switch, The lamp will probably light.
The rheostat is next turned carefully until
the light goes out. There will be found
one position of the rheostat which will
canse the lamp to go out and turning the
rheostat either way will cause it to relight.
To test the efficiency of the installation
try a door or window, If the alarm does
not sound, the spring tension should be
slightly increased. To reset the alarm,
turn off the battery and place the insulat-
ing strip on the stick relay between the
contact points and turn on the battery.
When new traps are added, or if it is de-
sired to leave a window or door open dur-
ing the might, the rheostat will have to be
readjusted while holding down the button
as previously explained. Of course, vou
can place a trap so that it functions when
the window is opened to a predetermined




POPULAR MECHANICS 453

height, Windows may be fixed as
shown in Fig. B so that breaking
the glass will sound the alarm,
Strips of thin tinfoil are glued to
the glass and connected, as shown,
in such a pattern that a crack in
the glass will break the circuit,
By placing traps in the windows
so that raizing them will give a
warning, and also by installing
the foil as shown, it is practically
impossible for a burglar to gain
entrance without being detected.
In wiring a building for an alarm
system it is8 a good plan to get a
spool of Nao, 18 bell wire, connect one enid
of it to one of the alarm-hox hinding posts
and string it to the closest location where
protection is desired, leaving a genecrous
loop for making connections and proceed-
ing by the shortest path to the next loca-
tion without cutting the wire, finally con-
necting the other end of the wire to the
remaining hinding post of the alarm svs-
tem, Sec Fig. 3. To install the teaps, the
loops of wire are cut and the ends con-
nected to the trap, R T

If vou wish to have the alarm set ofl by 22} . T BATTERY SFLASHLIGHT CELL
a soiind, place a telephone transmitter as
close as possible to the expected source of
noise aml connect it inte the cireuit ex:ict-
Iv as if it were a trap. When the transmit-
ter is used, a little more care will be re-
quired in adjusting the sensitive relay.

A very efficient selenium type of photo
cell admirably suited for burglar-alairm
uses can be purchased for about four dal-
lars. When connected as shown in Fig, 10,
these cells will 2et off the alarm il anyone
passes between the cell and the
light, The relay to be used with the
cell may be easily made. All parts
should be made accurately to as-
sure sensitiveness., The rheostat
shown in the diagram iz a 3000-
ohm radio velume-control rheostat.
When the photo-cell outfit has
been assembled, it is adjusted, while
batteries are disconnected by tight-
ening the relay spring knob wantil
the arm will just make connection

COMMECTER T BALE
FRAME OF - CONIACE
(]

WOUHD FULL WITH #3868
EHAMELED WiRE

Fig. 10. This Homemade Light-Sensitive Dnke
Can Also Be Installed in the Alarm Syatesn

of thin w riting paper to prevent
sticking., The amount of movement
of the armature alieald he gz small
as possible, Next connect the hat-
teries and, with the cell protected

with the back contact. When the ! FLAsHLIGHT from light, adjust the rheostat uin-
relay armature is gently pressed LAMPS til the armatoare s in contact with
against the front contact, the space o the back contact. Ii a light is now

between it and the relay core should be focused on the cell the armatore shouold
slightly less than the thicknez: of a sheet move to touch the front contact. The

I
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Light springs will assure tautness, If any
one of the threads is burned, the springs

Another method,
Fig. 12, consists of

] C -
SCParalIing a pair ol

——m-maa

contacts with a
small piece of paraf-
fim, When the wax
melts, the contacts

will spring torether
atd give the alarm.
If the system is

to be used as hoth
fire and burglar
alarm it would be a
o pr;m tor 1fl=

lower diagram of Fig, 10 shows a method
of connecting two flashlight bulbs and a
dry cell to the relay contact to make ad-
justment easy. To use the photo-cell trap,
place it at the desired location and focus
a beam of light on the cell o that a per-
son passing through the beam will throw
a shadow on it. The light may be con-
nected to the electric line, then the alarm
will go off if anyone turns off the power.
To make the connections, cut the signal
circuit line exactly as if vou were poing to
add a trap and connect the wires to bind-
ing posts numbered 1 and 3, No connec-
tion is to be made to the post marked 2.
If you wish to place the photo-cell trap in
a window so that the rays from a prowler's
flashlight will set off the alarm, connect
the wires to binding posts marked 2 and 3
only, When connected in this way the
alarm will be set off as soon as daylight
shines on it.

Without change a fire-alarm system may
be connected to this outht =0 that an
alarm will be sowunded in the event of
vither fire or burglary. Methods of mak-
ing fire traps are shown in Figs. 11 and 12,
In Fig. 11 silk threads are stretched across
rooms to be protected so that they will
normally hold the alarm circuit closed.

clude & switch so
that both alarms will operate during the
night, and by closing a switch only the
fire alarm will be in operation during the
day. If this plan is used it will be neces-
sary to readjust the rheostat in the alarm
cabinet when the change is made, After
the system has been installed and tested,
you will know the point at which to set
the rheostat for day and night operation.
In wsing the system the battery should
he kept well charged, as the rheostat ad-
justment will have to be changed if the
hattery gets too low. If you have one of
the trickle chargers and relays of the type
used on barttery-operated radio sets, von
can connect 1t so that it will charge dur-
ing the day when the alarm is not in use
and antomatically turn itself off when yon
turn on the alarm system. The power-
control relay should be of the multiple
type as the amount of power required by
the alarm iz not sufficient to throw a se-
ries type of radio power-control relay.
Connections for an automatic charger us-
ing old radio parts are shown in Fig. 13,
[ Local reductions of density in photo-
graphic negatives mav be effected by rub-
bing them with a small piece of cloth
dampened with alcohol
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Cleaning Books with Bread Dough

Drust and dirt may be removed from the
edges and bindings of books by rubhing
them with bread dough, The well-cooked,
but doughy, bread inzide the crust of
fresh rolls 15 also excellent for this pur-
pose. In applving it, rub the soiled book
with a ball of the dough, which may be
used until it is saturated with dirt. Grease
spots on the pages may be removed by
repeatedly applying benzine, taking up the
excess with blotting paper.

Brass Holder Keeps Candle Flame
at Uniform Height

Thiz candle holder s novel in that the
candle is placed-inside where a coil spring
keeps it at a constant height against the
top, The holder is a length of brass tul-
ing fitted snugly in a wood hase. Three
wires, soldered across the top of the tube,
hold the candle from being pushed out,
and a brass cap, having a 1-in. hole drilled
through its center to take the candle wick,

At is slipped over the

| open end for the
sake of appear-
ance, A few small
holes are drilled
through the tube
just helow the cap
to admit air so
that the candle
flame will burn
brightly. The
tube is removed
from the base for
inserting a new
candle into the
holder,—Chas, Ty-
ler, Chicago.,

Household Insect Powder

An  effective non-poisonons  powder,
which will destroy cockroaches, water
bugs, amd similar pests 15 made by thor=
oughly mixing horax, 9 oz., starch, 2% oz,
plaster of paris, 2 oz, and cocoa, 113 oz
The powder iz sprinkled around the places
where the pests are known to be. In us-
ing any bug exterminator, it is a good idea
to continue its use for several davs after
the bugs have disappeared to insure per-
MEATENCY.
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Camp Bedding Stored on Floor of Car Provides Foot
Eest and Keeps Out Heat from Mufler

Camp Bedding Stored on Floor of Car

A good place to store camp bedding is
on the floor of your car hetween the front
and rear seats. The bedding should be
folded into a bundle about 6 or 8 in. thick,
and it can be placed in a canvas hag to
prevent it from becoming soiled. This
provides a good foot rest for the occu-
pants of the rear seat, and also helps in
keeping out heat from the exhaust mufier.

Roller Aids in Removing Contents
from Tube Container

A piece of sheet metal or spring hrass,
formed into a small cylinder, provides a
good roller for squeezing out the contents
from a tube container. The metal strip
from which
the roller is
made should
be about the
same width as
the fat end of
the tube and
of sufficient
lensth to roll
up into a cvl-
inder about 34
. in dhameter
with a lap of
I inn—F. E,
Hoamer, Long
Beach, Calif,




UICKELY assembled at low

cost, this efficient little 2-tube
batterv-operated short-wave re-
ceiver, for use with a doublet an-
tenna, will please the critical
short-wave listener as well as the
beginner. Anvone who can solder
two wires together can build and
operate it. The doublet antenna
is merely two antennas hooked
together, with the lead-in wires
crossed over insulating hlﬂ-ckq at
regular intervals,

Standard parts are used and
these are available cven to the
drilled panel and base. The com-
plete set of parts, with one ready-
made plug-in coil, costs $14.70.
This eost may be reduced by mak-
ing voiur own eoils. The low-drain
2-volt tubes make dry-cell opera-
tion practical and the B-batteries
last many months. The circuit is
the type used by Don C, Wallace,
winner of the Hoover Cup award-
ed for DX short-wave reception,

This complete 2-tube receiver
forms a foundation unit to which
a second andio stage will be add-
ed for loud-speaker use, Later,
the layout can be eagily changed
over for all a.c. operation. The

456

for DX Doublet

original parts are retained except for a
few minor details,

The schematic diagram, Fig. 1, is given
for checking purposes and for those who
prefer it to the simplified, or X-ray, tvpe
shown in Fig. 2. The front panel controls
are indicated in Fig, 3. The coil and tube
sockets are mounted under the base, the
large holes, F and F, at the left, as shown
in Fig. 2, The front panel iz screwed to
the base and the various parts mounted
just as shown in thiz diagram. A material
list, describing each part, is available upon
application if desired. The 35-plate regen-
eration condenser is mounted on the front
panel below the base. The 43-plate an-
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tenna-tuning condenscr
15 mounted, with insulat-
ing washers, on the panel
slightly above the basc,
The tuning-dial knob, at
lower center, rotates a
grooved disk that engages
the dial which 15 mount-
ed directly on the shait
of the Z-section midget
condenser, The 2-plate
gection of thiz condenser
1% uged for spreading the
tuning range in crowded
amateur hands.
Inmsulated phone posis
arc mounted at the rear of the base, and
posts for the antenna feeders and option-
al ground are elevated above the hasze on
a strip supported by metal bushings., The
wiring is done under the baze and run up
through holes to the terminals above,
Stranded hook-up wire, with push-back
insulation, 13 used. The rotor plates of all

the variable condensers are common with
the frames, which are grounded on the
panel, or chassis, with the exception of the
antenna tuning condenser. Stator, or sta-
tionary, plates are indicated by 5 and the
rotors by R,

Soldering lugs, for grounding the leads

{Continuead to page 118A)
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Homemade Sensitive Relay for Electric Eye
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PART II

TI-ITS sensitive relay is made from an
old telephone magneto, The one shown
was a Stromberg-Carlson unit, but any
make may be used by varving the dimen-
sions. Remove the magnets after first
marking them so that they may be re-
placed exactly. Fig. 1 shows brass plates
acrewed to the top and bottom of the
cast-iron pole piecces, also an iron core
and movahle coil in position, The core is
made from a 2-in. length of 1%4-in, steel
rod, It is suspended between the pole
pieces with four 8-32 machine screws.

A piece of sheet metal is bent around
the core piece as a spacer so that the two
will just slip into the round hole between
the pole pieces, Holes for the serews are
drilled through the brass plates and into
the core with a No. 28 drill, and tapped
for the 8-32 screws, which are then inzert-
ed. The end of the pole piece and core is
then marked for position. The screws,
core anmd spacer are now removed and a3
No. 18 drill is run through the tapped
holes in the brass top and bottom plates.
The core is then replaced without the
spacer and centered.

The coil frame detailed in Fig, 1A is
fotrmed around a block of hardwood. Twao
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: 'r;,: 4-36 brass machine serews hold it in shape,
e "l These screws are drilled to take phono-

2 SR graph necdles for pivot points, The meth-
e od for drilling is shown in Fig. 3. One of
1§01 12" Lows these screws is insulated from the alumi-
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num frame as shown in Fig. 1A, The coil
frame is covered with thin paper, using
collodion as a cement. The coil 15 wound
evenly with No. 38 enameled wire with as
many turns as will allow the coil to turn
freely between the pole pieces, The coil

{Contlnaed to page 11640
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RADIO SUGGESTIONS 5
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CAGE ANTEHHA
LEAD B

Law-Loss Insulators and Diagram for Cage Anfenna
Cage Antenna with Transposed Lead-In

This cage-antenna system, a favorite
commercial receiving type, has great pick-
up range, is non-directional and free from
man-made static, The transposed lead-in
was dezeribed in the June issue. Leads
A and B are easily traced through the
Lynchite insulators to the open ends of
the cage. These insulators are now avail-
able for home installations,

Output Tube Used as a Photo Cell

The ordinary type 45 output tube has
photo-electric

properties under certain

e
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conditions, Using this simple circuit, a
fashlight, dirccted on the tube, will cause
sufficient increase in plate current to op-
erate a sensitive relay. The grid prong iS
broken off and the hole drilled out so th

the grid wire hangs free in the base. Th

flament rheostat and plate-voliage
sistor are adjusted to the best low value
that gives the highest milliammeter read-
ing when the fashlight is directed on th
tube, Best B-voltage value is found by trial

5 Gy
II""Url.n: Operates A.C. Midget Set in Ca

Powered from the fan belt, with no hat-
tery drain, this unit delivers 110 volts ;
to the instrument hoard of vour car. I
motnted at the head of the motor in such
a position thalt a grooved wheel rotatgs

Albawe, Compléte A.C. Power Unit; Below, Installed
i Car for Qperatigg AC. Eiadic Receiver Q:}

with the fan belt. The model shown will
supply sufficient current to operate any
a.c. receiver amd will light two E.i-'l.'l.r'a.tt,*‘,,'l|
lamps in addition, It may be used on a
motorboat and may also be equipped with
a/metor which operates from a 32-volt
ihrm-lighting plant,

L e
[ Blueprints covering radio constriction
articles in past izzues can be obtained for
25 cents each; when material lists are not
included: in the articles, these are available
without charge on receipt of postage,




Elec’[ric HEDGE TRIMMER |

4@ Dacuum-C lecmer /7202‘09'

By H. J. HUNT

WITH this electric frimmer you can

cut the sides and top of a hedge ac-
curately and guickly, and the time saved
in using it will more than compensate youn
for the work of making it. All you need
is an old vacuum-cleaner motor, its han-
dle, a 10-in, cake tin and some sheet metal,
a piece of hardened and tempered steel
about Mg in, thick, and enough extension
cord so that you can reach all parts of the
hedge when the cord is connected to a
convenient outlet,

The cake tin 15 cut to form the rear
guard, which is bolted to the motor. As
there is wvariation in the size and
shape of different motors, no dimen-
eions can be given here,
and the goard will have ,-

to be adapted to the par- E -}ﬁﬁ- -

ticular motor used. The front guard is
made from a piece of sheet metal cut as
shown in one of the drawings. Triangular
notches are made along the edges, and
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the points are then bent over and sol-
dered, torming a row of prongs that allow
the branches of the hedge to pass between
them. The front guard is then soldered to
the rear guard along the straight edges,
which are bent over at right angles,

The approximate -size and shape of the
knife are shown in the crosshatched draw-
ing, which also shows where the cdge is
ground sharp. Two lengths of 4 by 1-in.
flat iron are bolted to the motor to hold
the shortened vacuum-cleaner handle,
which should be provided with a switch
if this is not already fitted with one. In
use, the trimmer will give surprising re-
sultz and will cut through branches up to
3% in, in thickness. Hold the trimmer with
both hands, one near the motor and the
other near the switch. After you become

MECHANICS

accustomed to using the trimmer, which
will, of course, require some practice, it
will be a comparatively easy matter to do
a Job of cutting that cannot he equaled
with a pair of ordinary hand shears,

Spray to Eradicate Insects
from Trees and Plants

An efficient, non-poisonous spray that
will quickly destroy most plant and tree
imsects, consists of an emulsion of water,
kerosene and soap. The concentrated so-
lution, which is diluted just before use, is
made by dissolving laundry soap, 1 1b., 1
water, 1 gal.,, with the aid of heat. After
the soap has been thoroughly dissolved.
and is still boiling hot, slowly pour it into
kerosene, 2 gal,, while stirring vigorously.
The stirring should be continued until the
white emulsion has cooled to room tem-
perature. This will require about 10 or 15
min. For use on plants, one part of the
emulsion should be diluted with 20 parts
of water and stirred thoroughly, immedi-
ately before wse. Fruit trees and vines
may also he spraved with this insecticide
by diluting one volume of the higuid with
ten volumes of water.

Chart Used to Determine Number
of Shingles Required for Roof

This chart 15 useful in figuring the num-
ber of bundles of shingles required to cov-
er a roof of a given area, and is based on
the rule, “Four bundles of shingles, when
laid 5 in. to the weather, will cover an
area of 100 sq. 16" After measuring your

roof, run a straight line across the chart
that is

from the number in column A,
equivalent to the
length of your roof,
to the number m
column C that is
equivalent to the
width., The figure
where the line in-
tersects column B
will he the numhber
of bundles required.
For example: An
area 15 by 30 ft. re-
quires 18 bundles,
as indicated by the dotted line where it
intersects column B in the drawing.




POPULAR

MECHANICS

463

Snapshot Enlarger Fitted with a Flashlight

HERYY-FAFER LONE -~ FiM LLASS FLUSHS

l{'n'lm EDGES
i

EP RGBS TR

Enlargements of snapshot negatives are
easily made with this enlarger, which uti-
lizes a small camera in connection with a
flashlight. To prepare the enlarger, make
a lightweight frame. Saw this in two,
hinge the two sections together, and fit o
piece of glass flush with the inside edge of
each one, as shown, MNext, stretch a plece
of tissue paper over one end of the frame
ta diffuse the hight, and, after removing the
back, fit it to the camera. The other end

of the frame is fitted with a cone of opaque
paper, the small end of which is just large
enough to admit the lens end of a flash-
light. In use, the negative is held between
the two pieces of glass, and the focusing
is done by means of the camera bellows.
It is hest to first turn on the Aashlight and
regulate the length of exposure with the
camera shutter. If a darkroom iz not
available, a dark closet can be used as a
good substitute,

Light Signal Substituted for Bell
on Typewriter

In noisy offices where it is difficult for
typists to hear the bell on their typewrit-
erg, a light signal can be rigged up by
unsing a flash-
light lamp and
cell. A switch

i= made from
| atrips of cop-
per, one of
which is at-
| tached to the
| bell clapper

and the other

to the frame
of the machine, both being insulated from
the metal and arranged so that they make
contact when the clapper strikes the bell,
The cell should be kept in the wrapper
and may be attached to the machine with
a radio-ground clamp or with a hoze
clamp, Wiring is as follows: One wire is
soldered to the cell casing (the zine side)
and runs to one terminal of the lamp sock-
et, located on the front of the machine.
The other terminal of the lamp socket

FLASHLIGHE BULE

goes 1o one gide of the switch, while the
oppasite side of the switch is soldered to
the terminal of the cell—Chas, K, Mc-
Cluskey, Mt, Vernon, Ohio,

Coin Assures Uniform Crosshatch
Lines on Drawing

By using & coin inside a triangle vou are
assured of even spacing of the lines in
crosshatching a drawing. The coin iz held
inside the triangle with the tip of one fin-
per while the line is made, and then it is
moved to the
right, as indicated
by the dotted lines,
and the second
ling is made, re-
peating this pro-
cedureg until the
work is done, The
width of space be-
tween the lines is
determined by the
size of coin wsed,

—_—

A dull milling cutter wears out faster
than a sharp one and does poor work.
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Tin Pan Helps Keep Soldering Iren from Overheatlng,
and Ashestos FPaper Adds ﬁn Keeping Iron Hot

Two Kinks That Help in Soldering

The trouble of constantly retinning sol-
dering ironz, when used on o large joh,
can practically be eliminated by placing
the copper on a large cake pan when the
iron is not in use. In this wav, a large
radiating surface is provided and the iron
is kept at a minimum heat when not m
wze, Where the iron 13 too small for the
work, and the heat 5 conducted away
quickly, it 12 a good ilea to concentrate
all the available heat at the pomnt, which
can be done by wrapping the shank with
ashestos paper so that there will be little
heat logs by radiation into the air,

Fire Prevention on Motorboats

In view of many explosions occurring
on gasoline yachts and boats, it is impor-
tant to take precautions against such ac-
cidents, keeping the boat absolutely cledir
of gasoline fumes by thorough ventila-
tion. The fumes of rasoline are heavier
than air, and will enter a boat through an
open hatch, companionway or port, after
which thev zink to the bilge. Three per
cent of these fumes and ninetyv-seven per
cent of air form a highly explosive mix
ture. A teacupiul of gasoline in the Wlge
has a potential explosive power of 5 Ib. of

MECHANICS

dynamite. Ventilators going through the
deck of a boat to exhaust heavy gasoline
vapors that lie in the bilge, should extend
all the way down to the hilge, This ar-
rangement was not shown in an article
published on page BIY of our May issuc,
Fig. B, where the ventilators were shown
going just through the deck. The Nation-
al Board of Fire Underwriters require
that 3-in. or larger ventilating pipes, run-
ning down all the way to the bilges, be
placed in all four corners of the engine
room, and that theze pipes be made so
that they cannot be closed. While a hoat
is running, an explosion rarely takes place
as the suction of air into the carburetor
constantly removes the fume-laden air in
the engine room, except the heavy gases
that may lic low down., The most dan-
gerois time 15 when the boat has been
running for some time and then stopped.
When stopped, no water circulates aronnd
the cylinders, which consequently grow
hot. In some of the old engines, gases
alzo come from the crankease, In the in-
stallation recommended above, there is
alwayvs sufhcient circulation from aft for-
ward or forward aft, according to the way
the boat may be lyving.

Guard Prevents Colliding at Blind
Corner in Factory

In a large factory building where acci-
dents frequently occurred at the intersec-
tion of two passageways, which formed a
blind corner, the trouble was eliminated
by placing a. pipe guard at the corner.
This made it neceéssary for anyone ap-
proaching the corner to walk around the

Gruard at Tntessection of Passageways in Factory Build-
ing Helps Prevest Collisions
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guard and thus see a truck that might be
coming along the other passage in time to
avoid a collision.

Sealing Stoppers in Bottles

Corks may be sealed into glass bottles
for shipping, or for ornamental purposes,
by dipping the neck of the bottle into a
capping flutd. To make the fluid, dissolve
white rosin, 2 oz, in cther, 4 oz, and mix
this solution with ordinary collodion, 6 oz,
The fuid may be colored by adding a
small amount of aniline dve. If the dye s
transparent, a small vound label may be
glued to the top of the cork before dip-
ping it into the fluid. This method pro-
duces a neat finished job at little expense.
When not in wse, the bottle containing
the fluid should be kept tightly corked.
Ii a string is wrapped twice around the
cork and one end iz allowed to project
during the application of the capping fluid,
it will be easy to remove the coating by
pulling the string when the bottled con-
tents are to be used.

Centering Gauge for Lining Up Work
on Lathe Faceplate

I have used this little gauge for several
vears in centering work on the faceplate
on my lathe, and have foand it accurate.
A Z2-ip, length of
La-tnn, drill rod is
pointed at hoth
ends and drilled in
the center to take
one end of a 10-1n.
length of No, 50
drill rod, which
iz bent as shown,
to line up hori-
zontally with the end of the pointed piece.
In wse, the work is centerpunched, and is
fastened on the faceplate. One end of the
gauge 15 placed i the punch mark where
it is held by means of a picce of clock
spring also centerpunched to take the oth-
er end of the device, The spring is bolred
ta a piece of steel held in the tool holder.
If the center of the work is out of line
with the eenters of the lathe, there will be
a noticeable wabble between the free end
of the gauge and the tailstock center when
the lathe is turned.—M, L. Lowenhardt,
New York City.
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Dy Glug Quickly Mixed with Device Operated by
Pulling Alternate Ends of String

A Homemade Glue Mixer

Glue is quickly mixed with this device,
operated by pulling on alternate ends of
a string wrapped around the top of the
paddle shait. The paddle support consists
of two pieces of wood screwed at right an-
gles to a vertical piece, which is in turn
serewed to the back of a bench., Other de-
tails are clearly shown in the drawing,

Level on 8aw Aids in Cutting Notches

Clamped to the top edge of vour saw
blade, a level will aid greatly in cutting
true notches. Brass elips hold the glass
on a wood block slotted at the lower edge
to fit on the back of the blade so that the
glass is held parallel to the cutting edge
of the spw, Set-
sCrews arc used to
hold the assemhbly
in place, which
mayv alzo be ad-
justed so that the
glasa iz in a hori-
zontal position
when notches
mist be cut at an
angle—R. Marran,
Kansas City, Mo.

—

[ Whenever a horizontal steam pipe is
reduced in size, there should be a drip to
avoid partly filling the larger pipe with
condensed water.
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NE’."{T to glue, serews offer one
of the best means of joining
wood, The application of screws
to cabinetmaking and joinery of
varipus tvpes 18 almost universal
where enduring strength and ri-
gidity are essentizl. The illustra-
tions show the various tyvpes of
screws in common use, The flat-
head serew s used on work where
it i3 desired to sink the head flush
with the surface and where the
wedging effect of the countersunk
head is not likely to canse split-
ting of the work., A round-head
sorew can be driven very close to
the edge of the work without
danger of splitting, and where it
iz either necessary or desirable
that the head: show in the fin-
ished waork, the round or oval-
head screw is generally used. The
oval-head screw is often driven
over a washer especially made for
the purpose, with a depressed cen-
ter intn which the head fits neatly,
Dowel screws are convenient for
joining a long turning in sections
such as that often wsed in making
a coat hanger or costumer. The
lagserew is familiar to every one,
but the hanger screw or bolt 18
perhaps not sa universally known
though it is readily obtainable.
One end of the hanger bolt is
threaded with a wood-serew
thread, the other end with a
standard-holt thread, Two appli-
cations of the hanger bolt in join-
ing the rails and stretchers of a
bench frame are shown in the de-
tails, If desired, the lagscrew can
he wsed in the same wav,
The flat sides of the standard
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serewdriver bit are tapered, which shape
is proper for driving iron screws but is
likely to twist out of the slot in the head
of a hrass screw, nwing to the soitness of
the metal. If a large number of brass
sorews are to be driven it will help greatly
if the bit is altered, as shown, by grinding
back the bevels 2o that the two sides are
perpendicular to the flat point of the bit.
This gives a better grip in the slot of the
brass screw, does not damage the bit in
any way and works fully as well when
driving iron serews with flat, round or oval
heads. Also, the screwdriver bit should fit
the screw heing driven. If the bit 15 too
wide it will tear the wood and mar the
surface when driving a flat-head screw
flush, Tt is always best to have geveral
gizes of secrewdrivers in the tool kit, unless
vou have one of the automatic tyvpe, which
iz fitted with several sizes of bits,

In driving screws in hardwood, the hole
taking the screw should always be coun-
terbored, the greater diameter slightly
larger than the unthreaded portion of the
screw and the smaller or lead hole slightly
greater in dimmeter than the body or core
of the screw between the threads, In this
way the screw will drive easily without
danger of breakage, and its holding power
iz fully as great as if it were forced
into the wood. When driving
screws in soft wood, however, it
is best not to counterbore, but to
drill a hole slightly smaller in di-
ameter than the full body of the
screw. Due to the softness of the
wood, the screw will drive easily
in an wndersize hole and, more-
over, the wedging effect of the
wood Aibers will tend to hold the
screw in place in the same way as
a nail. Flat serew heads are coun-
tersunk with what is known as a
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FRAME OF WORKBENCH
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rose-head countersink, a tool obtainable
at most any hardware store for a few
cents. The hole taking the screw is first
drilled and this is followed with the coun-
tersink to the proper depth to take the
head of the screw flush with the surface.

Iron sérews driven into certain kinds of
hardwood tend to rust and if they have
heen in place for some time are then difh-
cult to remove, One method of removing
a rusty screw that iz almost always suc-
cessful 15 to heat the screw with a hot sol-
dering copper and allow to cool. The ex-
pansion caused by the heat will break the
ruust film and allow the screw to be turned
out easily.

In certain kinds of wood, both hard and
soft, screws are sometimes diffi-
cult to drive, even though the hole
he properly counterbored. Brass
screws, particularly, are apt to
break under such conditions, To
prevent breakage dip the threads
of the serew in ordinary furniture
wax or rub the threads over a
cake of soap. In the absence of
either of these, grease or oil may be used,
but only on wood that i5 dark colored,
otherwise the oil may discolor the wood
and cause trouble with the finish,

Screw heads on exposed portions of the
work may be concealed by counterboring
the serew hole to a depth of about g in.
Plugs are then cut from I4-in. wood of
the same kind, using a plug cutter made
from a short length of steel tubing, the
inside diameter of which s the same as
the counterbored hole. Saw teeth are filed
on one end of the tube and the other is
plugged with a short length of dowel to
prevent crushing when the improvised
cutter is gripped in the drill chuck. After
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the screw has been driven, a drop of glue
iz placed in the hole and the plug driven
in with the grain running the same diree-
tion as that of the work. Counterbored
holes may be plugged with buttons as
shown, where the raised bution does not
detract from the appearance of the work,

screws tend to loosen after a time when
used on work that is subject to vibration.
There are several methods of preventing
thizs as shown in the illustrations. One
method is to simply Natten the threads
with a hammer. The square shoulder thus
formed tends to keep the screw from loos-
ening or turning out. I time permits, a
somewhat better method s to hGle the
threads flat or cut notches in the threads
with a eold chisel as shown,

It sometimes happens that hall of the
head will break away just as the screw is
tightened on the wood, Two effective
methods of removing a screw hroken in
this way are shown in the details. 1i done
carcfully, the surface of the work will not
be defaced in any way. The improvised
drift is generally effective, but if this
should fail a short length of rod, which is
soldered in the hole center-drilled in the
broken screw, will provide a means of
turning it out.

When the nature of the work makes it
necessary to drill screw holes accurately
and wniformly to a certain depth, cut a
piece of dowel rod to such length with re-
lation to the drill that when locked in the
chuck the hit will run to the required
depth., Then run the drill through the
dowel lengthwise and leave it on the bit,

Extension Shank for Cold Chisels

An extension for chisels amd punches,
permitting them to be used in places oth-
erwise inaccessible or hard to reach, can
be made from a length of steel rod and a
sleeve of steel tubing, The sleeve is held
on the end of the extension by means of a
pin and is slipped
over the end of the
chisel or punch.
By keeping on
hand a number of
extensions vary-
ing in size, you
can adapt vour
chisel to almost
any job,

Funnel Hent ia 'I':_|'-:-_-. Two Botrles of 05 Saves Time
in Filling Auta Crankcase

Double Funnel for Filling Crankcase

To save time when a custamer asks for
two quarts of oil, one service-station op-
erator made a funnel that holds two quart
bottles. An ordinary tin funnel is bent as
indicated, to take the necks of two bot-
tles, and is inserted into the filler opening
of the crankcase. In this way, the oper-
ator can wait on other customers while
the oil is draining from the hottles,—, E,
Hendrickson, Argvle, Wis.

Combination Butt and Miter Joint
for Baseboards

Baschoard joints
at corners will
have the appear-
ance of being mi-
tered if the joint
is cut as shown in
the drawing. The
end of one board is mitered about 1 in,
down from the top edge, after which the
remaining part is undercut as shown by
the dotted lines in the drawing. The end
of the other board is also mitered an equal
distance from the top edge and is chiseled
out. This produces a combination miter
anid butt joint when the boards are joined,
—]. F:azarenn, Laurier, Man,, Can.

BCUECTION 9

f[To find a hidden rivet in a cast-iron
handle, apply some muriatic acid on the
handle; this will cause the rivet to turn
brown so that it can be plainly seen and
driven out,
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Chickenz and Other Fowls Are Emily Caught and Held

Becurely with This Catcher

Chicken Catcher Made from Iron Rod

Fowls are not likely to get away when
caughr hy the leg with this catcher, which
consists of a length of ¥4-in, iron rod flat-
tened at one end and bent to the shape
shown. The edges of the flattened part
ghould be rounded to prevent injury to
the chicken's legs. A pawl fitted with a
light spring working against a stop pin
keeps the end of the hook closed.

Protecting Tools and Instruments
from Rust

Fused calcium chloride ean be used to
prevent tools and instruments from rust-
ing if they are stored in air-tight cans or
containers. A few lumps of caleium chlo-
ride are placed in a wide-mouth, uncorked
glazs bottle, which is then set in the can
with the tools, The calcium chloride rap-
idly absorbs moistare from the air. After
some months of use, the chemical will
have collected so0 much moisture from the
air that it has changed to a liguid. It
should then be replaced, or renewed by
heating it until the water has evaporated.
Fine mstruments, such as balances and
micrometers, that have become rusted
may be cleaned by rubbing them with a
soft cloth moistened with a rust solvent,
which is made by mixing equal parts of
oleic acid, ammonia, and denatured alco-
hol. After mixing, this solution should be
filtered through cloth to remove any par-
ticles of foreipn matter that might scratch
the work being cleaned. When the rust
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has been removed, the instruments should
be polished with precipitated chalk, which
is applied with a soft cloth moistened in
fine oil. Tools that cannot be stored in a
dry place may be protected from rust by
coating them with a paste made by melt-
ing together lard, 8 oz, and pure rosin, 1
oz. When cool, add enough benzine to
make a paste. This should be applied ina
thin, even layer with a soft cloth.

A Homemade Sanding Plane

Here is a sanding plane that can be
made from scrap material with common
tools. A piece of 1 by 5-in. stock, sur-
faced on the bottom, is used as the base
while lengths of quarter-round molding,
glued together, are then screwed to the
ends of the base. Along each =ide of the
top surface of the base are wood strips,
beveled on the inside, and two blocks are
cut to just slide between them. A knob is
attached to the front to serve as a grip for
the left hand, while the rear block holds
the main handle. An angle bracket is
serewed to each block, as shown, one hav-
ing a nut soldered on to take a thumb-
screw, which pushes against the opposite
angle iron, separating the blocks. A strip

A Large Plece of Waork Can Be Quickly Surfaced
with This Homemade Sanding Flane

of sandpaper brought over the ends of
the plane can be gsecurely elamped between
the blocks and the end pieces,—W. C. Wil-
hite, Hornsby, 1L
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Countershaft on Lathe Head Reduces Noise

Installing a home workshap in
a cellar or attic vsually involves
problems in eliminating noise,
some of which is made by the
countershatt of & lathe, To reduce
noise to a minimum, the counter-
shaft may be mounted directly on
the head of the lathe, tension
springs being used to absorh most
of the vibration. To do this, spe-
cial studs are turned from 9% -1
lengths of cold-rolled hexagonal
stock, threaded at both ends to
replace the ones holding the hearing caps
of the lathe shatt. The ball bearings are a
matter of choice, the onez used in this
case being of the seli-alining type, costing
less than two dollars each. It is also easy
to adapt ordinary ball bearings to the job.
The bearing housings are turned from
cold-rolled stock. There is nothing tricky
about this work except ftting the bear-
ings to the shaft. Here a snug push-ft
must be produced, and the bearings forced
in place on an arbor press, If guch a tool
is not available, a heavy vise makes a good
substitute, Tlae design of the little caps
or facing plates over the ends of the bear-
ing housings will depend on the type of
bearings wsed, Those shown were de-
signed for use in connection with ordinary
bearings. If a scli-alining bearing is wsed,
it will be necessary to make larger holes in
the plates. Otherwise they remain the
same, The springs may be wound on a
lathe or purchased. As a matter of fact, 1t
may he cheaper to purchase them, as the
wire from which thev are wound is rather
difficult to obtain, The pulley on the end
of the countershaft is optional. In this
case, the lathe was used in connection
with rezearch work m designing new ma-

..n.,fi‘abﬂ.

clinery amd the pulley was found handy
when it was desired to belt uo a machine
for a test run,

Imitation Silver Plating

Good imitation of silver plating can be ‘t‘.i.;

had by rubbing the surface of the metal
to he plated with a cloth dipped into a
paste made by rubbing tugutl]m_:_li,ur_puw-
der, 1 oz, and mercury, 4 oz, After these
have been rubbed smooth and even, add
precipitated chalk to form a paste, This
will produce a coating Tl.“.-i-l:nl]]i'ii!" silver.

loven < Lwied
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Drillpress Used as Filing Machine

Drilipress  Altersd So That Spindle Autcmacically
Moves Up and Dawn for Filing Diea

One workman in a small shop rigged
up a drillpress so that it could be used to
file dies, by arranging the spindle so that
it moved up and down, To do this, the
key in the driving pulley was removed
and a cam was fitted over the pulley with
gcrews, The cam determines the stroke
of the file and can be made to suit the
work. A roller to contact with the cam
was fastened to the spindle by means of a
. bracket. The spindle is kept from turning
by another bracket which is screwed to
the drillpress frame, and has a screw sol-
dered to one end to fit the kevway in the
spindle. A spring attached to the hand
lever keeps the roller in contact with the
cam, To file the proper clearance on dies,
a plate with two adjnsting screws supports
the work on the drillpress table,

How to Lubricate Wire Rope

Maximum service can be obtained from
wire rope only when it is properly pre-
served and lubricated. In selecting a lu-
bricant, consideration should be given to
the kind of work performed by the rope.
The lbricant should not contain acids or
other ingredients that might corrode the
steel, and it should be capable of ready
penctration through the spaces between
the strands. The oil Alm should also he
readily self-spreading and highly adhesive
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as well as water repellent. A general rule
tor selecting a lubricant for wire rope is
that the higher the speed at which it op-
erates, the lighter the lubricant. For low-
speed installations, a heavy petroleum oil
or grease having a viscosity of approxi-
mately 1,000 seconds at 210° F., and ap-
plied hot, will give goad results. For high-
specd hoisting ropes, such as mine hoists,
a lubricant having a viscosity of 400 to
500 seconds at 100™ F, Fives good service
when automatic lubrication is emploved.
In all cases, viscosity should be such that
the lubricant will cover the rope and pen-
etrate thoroughly, but not thin -_n-:!"h;:h to
run off the rope. If the lubrieating is done
by hand, a shLEpskm havipg. thr_ woil
thmrc-ughl;- saturated ™ ok~ 6l -is MReld
arpound the rope as it faﬁqaea by.

Golf Tees Aid in Explaining Difficult
Flays to Football Team

Football coaches will be able to clarify
complicated plays to their teams by set-
ting goli tees in the ground to reprezent
the men of two teams, Different-colored
tecs are nsed
for each team.
The small
sharp-pointed
pegs are read-
ily set up on
any spot on
the field and
the colaors
make it casy for a large group to closely
obzerve the different moves,

¥ ffl
1E§E .
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T-Wrench Improvised from Two
Ratchet Wrenches

By using two ratchet wrenches on the
extension rod of a socket set, you can
make a ratchet T-wrench. This arrange-
ment will be found
handy for getting
into places where
an ordinary T-
wrench cannot be
used. The wrench
is especially useful
for loosening
studs on heads of
car motors—W,
E. Cleveland, Jo-
liet, T1L




EéoﬁféAQC WELDER.

er, which operates on 110-volt, 50 or
fil-cycle alternating current, vou ean weld
sheet metal up to He in. in thickness, and
rods as large as 34 in, in diameter, If a
220-volt a.c, service is available, a slight
change, which will be explained later, will
enable you to weld sheet metal 14 in. thick,
or rods 14 in. in diameter. This welder
will not work on direct current and if it
must be operated on 25-cvele alternating
current, vou will have to make the changes
described at the end of this article,

The welder consists of a specially de-
signed auto transformer, a ground clamp
anid an electrode holder, The electrode
holder and ground elamp are shown in
Fig, 2. The wires which connect them
with the transformer must be large in or-
der to carry the large current required for
welding, Two No. 4 B, & 5-pauge flexible
cahles each 8 ft. long will be satisfactory.

I'TH this easily constructed arc weld-

Ii this size iz not at hand, four No. 10 fex-
ible wires may be used to make up each
lead. If this method s followed, strip the
ingulation from one end of each wire for
a length of about 3 1n, and twist them all

together. Next, repeat this operation at
the other end and voo will have a cable
large enough to carry the welding current.
In connecting the cables to the electrode
holder and ground elamp, it is very im-
portant that all parts be perfectly clean
and bright and that the wires make con-
tact with a large surface of the metal. It

431
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iz @ good plan to tin all parts with solder
before pressing them together and sweat-
ing in the joint. If the joint is poorly
spliced it will heat and probably melt the
solder., Long battery cables availahle from
any battery-repair shop may also be used.

The auto transformer vsed to supply the
welding current is a 1la-kilowatt outfit
and will furnish 60 volts to the welding
arc when it 15 first struck. However, the
construction of the transformer is such as
to cause this voltage to drop automatically
to about 200 volts after the are has been
atarted. At this voltage the outfit will de-
liver a maximum of about 75 amp., which
is suitable for a large variety of welding
work, When the welder 15 working at its
maximum capacity it will draw about 28
amp. from the line. With this type of
transformer the primary volts multiplied
by the primary amperes gives volt-amperes
instead of watta, The volt-ampere rating
iz higher than the watt rating.

The transformer core is built up from
Ma, 26-paupe silicon steel. A total of ap-
proximately 80 b, of steel is required. Fig.
4 shows how the steel 15" cut and stacked

to make the core. The leg pieces
are cut 3 by 234 in., and the yoke
pieces 714 by 234 in, in size. A
pile of cach size, 514 in, thick, will
be required to make the core, In
addition, a pile of pieces cut 234
by Z¥s in. and 14 in. thick will
be required for the compensating
shunt shown in Fig, 4. The shunt
i5 used to adjust the transformer
g0 that it will automatically re-
duce its voltage after the are has
been struck, A board with nails
driven into it such as is shown in
Fig. 4 makes a handy jig for piling the
core. When the core has been piled to a
thickness of 234 in, it should be bound to-
gether with friction tape on both legs and
one of the yokes as in Fig. 3. To prevent
hum in the Anished outfit, the bound as-
sembly should be squeezed in a vise and
rebound as tightly as possible. The un-
bound yoke pieces are next removed, one
at & time, 50 that the coils may be pressed
onto the legs.

Fig. 5 shows dimensions for a coil-
winding form used as in Fig. 6, and a pat-
tern for cutting sheet fiber or taugh card-
board to serve as insulation for the coils.
One of these insulating pieces is placed on
the winding form, as shown in the illus-
tration, before winding each coil. The first
coil, or line coil, is wound with exactly 44
turns of No. 8 double cotton-covered
(e magnet wire, This coil will re=
quire about 4% 1b. or 60 ft. of wire. When
the coil is complete, it may be slipped off
the form after removing the end block.
The coil is next bound with tape, Fig. 2,
The other or welding coil is wound in the
same manner from No, 4 d.c.c, wire, Fifty-
one turns of this wire are required, Ii
wire of this size is not at hand, four
atrands of No. 10 wire may be wound on
at the same time, as if they were one wire.
All of the starting and finish ends should
be soldered together, which will produce a
winding equivalent to one No, 4 wire. If
the latter size wire is used, 14 Ih, or 85 ft.
will he required. If four No. 10 wires are
nsed, 13 1b, or 350 fr. will be required.
When the coils have been wound and
taped they may he slipped over the legs of
the core and connected as in Fig, 7. In
this diagram, lines have been used to rep-
resent the coils 50 that the direction of the



POPULAR

MECHANICS

windings will be made clear. Install the
coils so that their turns run in the direc-
tion shown and carefully make the con-
nections as mndicated. It is iniportant that
the diagram be followed acecurately, as a
mistake i1 connecting will cause the trans-
former to blow fuses and be altogether
useless, All splices should be carcfully
made, soldered and taped. A poor splice
will get hot and may prevent the welder
from working. The lamp shown in the
diagram is connected go that it is easy to
tell when the attachment plug 15 inserted
in the outlet in the correct position. One
wire of the electric line is grounded, and
it is important that this wire be connected
to-the welder go that it 15 directly hooked
to the ground clamp. If this caution is
nunheeded a dead short resulting in a
blown fuse will occur when the ground
clamp is attached to work which is
grounded. If the lamp lights when the
welder iz plugged into the line it iz only
necessary to remove the plug, torn it
around and re-insert it, When it is in the
proper position the lamp will not burn,
Fig. 11 shows the dimensions and meth-
od of forcing rugged brackets for clamp-
ing the transformer and mounting the
hakelite or sheet-fiber panel, In Fig, 10
the brackets are shown securely bolted in
place, If robber tubing is slipped over the
bottom ends of the mounting brackets
they will act as pads to prevent vibration
from being transmitted to the bench or
work, After the coils have been fastened
in place the whole assembly should be
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dipped in varnish or shellac. It should be
left 1 the varmish long enough to soak
through the coils. When thoroughly dry,
the shunt iron may be inserted as shown
in Fig, 10. Enough iron shouold be insert-
ed to fll the space between the coils.
When thizs is in place, and the connections
have been made as shown in Fig. 7, the
outhit is tested. To do this, select a piece
of sheet steel to weld, connect the ground
clamp, and insert a Ya-in. welding rod in
the holder as in Fig, 1. Wearing goggles
to protect the eves from the dangerous
ultraviolet light of the are, you may pro-
ceed to plug in the cord so that the lamp
dives not burn, and touch the welding rod
to the work and immediately withdraw it
about 4 in. A little practice will be re-
guired im handling the arc, The arc should
be short but large in size. If you are un-
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able to produce an arc after a few trials,
remove a few sheets of the iron inserted
between the coils and replace it with
sheets of fiber so that the remaining iron
is tight and does not vibrate, This pro-
cedure should be repeated until an arc
suitable for welding iz produced. The
more iron used in the shunt the less the
welding voltage, and the less iron the
greater the welding voltage and current.
Enough iron should be left in the shunt
to prevent blowing 30-amp. fuses when
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the arc is drawn. For wvery light work
smialler fuses may be used. When the
shunt has been adjusted, it should be
packed tight with sheet fber and sopked
with shellac to prevent hum. A panel may
be bolted to the top of the transformer
which provides a good place to mount the
pround-test lamp.

1§ 220-volt, If'l”'-l."}'l"hl current i3 available,
the transformer may be made to operate
with only 14 amp, from the line by wind-
ing the line with 138 turns of No. 12 d.ce.
i11-|:-:_'i|.1_| of 44 turns of ?‘-Iu_ ] Ware,
This will require 5 Ih, of wire. The other
coil and the core are made the same as
for operation on 110 volts, I 220 volts
are used more ivon may be removed from
the shunt to produce a more intense weld-
ing current.

For 11-valt, 23-cvele current, the core
will have to be made up from yoke picces
B4 by 344 in. and leg pieces 534 by 344 in.
in size, A pile of each size 7 in. thick will
be needed, The zshunt iron will be cut
P by 34 in. A pile 114 a0, thick will be
|'|:_'r||_1i|_'-|_=|:]I which will be ahout W b, of sil-
icon steel, The line coil is wonnd with 59
turns of No. 8 dic.e, wire and the welding
coil 15 wound with 71 turns of No, 4 wire.
This will require about & 1b. of No. 8 and
20 1b. of No. 4 wire. For operation on
220-valt, 23-cvcle current, use the same
core size and welding coil as for 110-volt,
25-cycle current, but wind 189 turnz of
No. 12 wire on the line coil, or about 9 1h.
of wire, The size of the mounting brack-
ets will have to he changed to ht thes
large-sized core.

In using the welder, coated or cored
are-welding electrodes are best, although
with a little practice ordinary uncoated

Wy ir:-
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electrodes may be wsed. The Y-in, rod is
suitahle for work up to ¥ in. thick. For
very small work No. 18 soft-iron wire may
be used as electrodes,. Work to be arc
welded should be cleaned and freed from
scale and oxide, The ground clamp should
be fastened to the work with a stout
clamp, as close to the weld as possible, If
the arc is too large for small work the
ground clamp may be placed farther from
the weld to reduce the current. For some
purposes a carbon or graphite electrode
i5 preferred to welding rod. If this is used,
place the carbon pencil in the electrode
holder instead of the welding rod. The
welding rod is then fed into the arc with
the other hand. For brazing, use brazing
roidl or brass rod instead of welding rod
and sprinkle borax over the cleaned work
before drawing the arc, Bronze welding
may be executed with this equipment if
apecial bronze-welding rod and flux are
nsed. In welding sheet metal, the tend-
ency of the work to warp may be elimi-
nated by first tacking the pieces together
with spots of metal at the ends, middle,
and a few intermediate points, After this,
weld the space between a pair of the tack
welds at one end of the seam, and then
skip to the other end of the work. By al-
ternately welding at first one end and
then the other warpage may be eliminated.

Extra Lamps Stored in Flaghlight Case

Tt is well known

that the usefulness
IL‘_ !__F_m_,r.” of a flashlight bat-
T tery can bhe pro-
N e £ longed by using a
lamp of smaller
voltage when the
hattery weakens,
By carrying one
prtwo cxtra
lamps in the bot-
tom of the flash-
light case under
the spring they will always be available
when needed. The lamps should be
wrapped with cotton or tissue paper to
prevent them from breaking.

- CONTALT . AND
TEHEATN BFORG

[XTOA LAVIES

f[Twa parts of tallow and one part of
neat’s-foot o1, melted together, make a
pood belt dressing,
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in Small Ealls in
otk in Viss

Jig That Consiats of Pins Beddin
Breel Block, Helds Irregular

amall Jig That Holds Irregular
Work in Vise

Here is a jig that will hold irregular ob-
jects in a vise, automatically adjusting it-
aclf to the surface of the work., The jip is
a steel block with & 1-in. hole drilled
throngh it lengthwise and several smaller
holes drilled through one side to break in-
to the larger one, which is then tapped at
hoth ends for steel plugs. Steel pins are
inserted in the small holes, after which
the large hole is filled with small hardened
steel balls, In wse, the jig is held against
onie jaw of the vise, and is tightened up
against the work, the small balls permit-
ting the pins to adjust themselves to the
irregular surface of the work,

Rubber Hose Used in Place of Conduit
in Cement Floors

Rubber hose is a gpood suhbstitute for
conduit for running electric wires through
concrete floors. The hose is easier to han-
dle than rigid metal conduit, and has been
found satisfactory. Before pouring the
concrete, lay the hose in place, taking care
not to make any sharp bends, After the
concrete has set, the wires may be fished
thiough the hose in the usual way. The
hose will last for vears, and can be in-
stalled at the time of bueilding in & frac-
tion of the time required for the bending
and laving of rigid conduwit,
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Alr Valve Installed in Buction Line Protects Service-
Statlon Pump against Gasollne Theft
Bervice-Station Pumps Protected
against Burglary

An effective wav to protect a gasoline
pump at a service station against burglary
is Lo install a tee in the suction line on
the pump side of the check valve and then
run a length of pipe on an upward slant
to anm air-tight valve inside the station
building. By simply opening the valve, air
is admitted to the line, which, of course,
renders the pump wseless,—G, B, Sherard,
Decatur, Ala.

Improviag the Reading Glass

When a reading glass 15 used as 3 mag-
nifier, better results will be obtained ii
some means is provided to shade the top
of the glass, This is easily done by using
a pint cardboard container with the lid
and hottom removed. Cut 2 small hole

through the side near the bottom. Then
unscrew the handle of the glass, and put
the glass inside the container and serew
on the handle through the hole.

.

A Reading Glas Can Be Improwed bhﬂwnliu: It

Inside ol a Cardboard Tu
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Semi-Metallic Packing for Valves

Heat-proof metallic packing for use on
hot-flange joints such as gasoline-engine
exhausts and steam-pipe flanges, or for
packing boxes on steam engines is eas-
ily prepared as follows: Mix aluminum
bronze powder with steam-engine cylin-
der oil to the consistency of paint, Then
impregnate asbestos rope with the mixture
and use it in the same way as regpular
packing. The mixture is also good for
nse a4z a dressing on flange gaskets and
all kindz of pipe threads,

Tools Kept in Drawer on Stepladder

Sliding in guides serewed to the under-
side of the top of a stepladder, this drawer
keeps vour
tools where
thev are con-
venient when
needed. If the
drawer i3 par-
titioned, nails,
screws, etc.,
can also he
kept in it. A
catch should
be provided
to keep the
drawer closed
when carrying
the ladder.

Reddish-Brown Finish Applied to Steel
and Copper

Boiled linseed oil can be used to pro-
duce a reddish-brown finish on articles
made of copper, iron, or steel. For cop-
per, first rub the surface of the article
with a piece of cotton waste saturated
with the oil, and after this treatment, ap-
ply a thin coat of the oil and set the arti-
cle out in the open air to dry. Iron or
steel articles must first be copperplated
beiore applying the finish, To do this,
clean the work by boiling it in a strong
Ive solution for a few minutes, and then
plate by immersing it in a solution of cop-
per sulphate to which has been added a
small amount of strong sulphuric acid,
After thoroughly rinsing the work, the
finish is produced hy the same method
used for the copper.
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A Darkroom Timer for Panchromatic Films

This darkroom timer has been found
highly efficient for use when handling pan-
chromatic hlms, which require total dark-
ness for developing. It is a wood box
fitted with a lid and it must be light-proof.
A photo timer i3 inserted in a hole at one
end, while a peep hole is cut in the other,
and is covered with dark-green celluloid.
On the inside of the box, a flashlight lamp,
reflector and battery are wired to a push
button on the outside, the reflector being
arranged so that a push on the hutton will
throw light on the face of the timer, which
is seen-through the peep hole. The box
should be coated with flat, black paint, in-
side and out, to reduce reflection.

Depth Gauge for Countersink Tool

Uniformity of depth, when countersink-
ing holes for rivets, is assured by using
this gauge. It consists of a large and a
small steel collar,
the latter ftting
snugly over the
countersink where
it is held with a
setscrew. The
larger collar,
which 1s the thick-
er of the two, is
slotted on oppo-
site sides and is
cut out in the cen-

COLHTEREIHE

ter to Ot loosely over the smaller one.
The space shown between the collars de-
termines the depth of the countersinking.

Device Holds Thin Stock for Planing

Thin stock can be pushed over a jointer
without buckling and without any danger
of accidentally injuring the hands by us-

This Devies Prevents Buckling of Thin Stock Whens
Pushing It over Jointer

ing this device, Tt consists of a length of
1 by Z-in. stock surfaced on the bottom to
leave a Y4-in, projection at one end, which
holds the rear end of the work as it is
pusheéd over the jointer. A handle is fit-
ted on the top near the heel and a grip is
screwed to the other—C, A, Peterson,
Chicago.
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Broken Steel Stamps Re-
newed with a Sst of Mas-
fer Female Stamps Mads
Wl brammpa Ace M e

Renewing Broken Steel Btamps

A5 broken steel stamps are rather ex-
pensive to replace, it is a good idea to
make up a female set from square drill
rod for renewing any of the stamps that
may be broken, To make the female set,
bevel one end of the drill rod and heat it
to a cherry red. Then, after clamping a
stamp in the vise, set the heated end of
the rod on the stamp, using the guide
shown to hold them together, and strike
the rod a few sharp blows with a hammer,
This makes an impression of the stamp in
the ¢nd rod, which is then hardened and
thoroughly tempered,

Pencil Serves as Chuck for Pin Drill

When a chick
for holding a pin
drill is not avail-
able, one can be
quickly impro-
vised by using a
cheap automatic
pencil. The drill is
placed in the end
of the pencil
where it is held
with a drop of zol-
der. When fin-
ished with the
drill, it can he re-
moved by melt-

POPULAR MECHANICS

ing the solder, aiter which the pencil is
laid away for future wse—M, L. Wendel,
Lockport, N, Y.

Governor for Old Auto Engine Made
from Car Generator

In rigging up an old model-T Ford mo-
tor to run a woodsaw, [ made a governor
for the motor from the car generator,
This was done by removing the field and
armature coils and substituting a gover-
nor assembly for them. Two strips of
spring steel were bolted to the armature
shaft and to a sliding collar, four 1-in.
iron washers being bolted to the center of
each strip to serve as weights, The collar
was grooved to take the notched end of a
narrow piece of flat iron, which passed
through a slot in the end of the generator
and to the carburetor, A light coil spring
was alzo placed between the collar and
the armature bearing to provide smooth
accelerating ac-
tion., Adjustment
of the governor
was obhtained by
adding or remov-
ing some of the
washers, How-
EVEP, & SCTew ad-
qustment could be
had if a large steel
washer 15 placed
betweenthe spring
and the armature
bearing so that a
sctscrew, driven
into a tapped hole
in the end of the
generator casing and bearing against the
washer, could be used to increase or de-
crease the spring tension against the slid-
ing collar.—R. Horvath, Honey Creel, Wis.

Repairing Slate and Marble Panels

Slate and marble switch panels and
hench tops that have heen chipped may he
repaired by filling the chipped place with
a thick paste made by adding slate or mar-
ble dust to water glass, The paste should
be pressed into the cleaned crack with a
putty knife and smoothed down level with
the surrounding surface. After setting,
the surface may be polished with emery.
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- Gobell

had a

FIGHTING HEART

ERE’S punch, speed, stamina — in a motorcycle motor — to a de never
H a]_::]:rruarird before. Thirty-six hotsepower — 4600 R. P, M.I Think what
that means in flashing speed and lightning getaway.

Like *Gentleman Jim™ Corbett, this great TNT motor doesn’t know the mean-
ing of "quit.” MNo matter how the going, its never-say-die cr k::l:rﬁ
punching away. A true FIGHTING HEART —like all CHAMPIONS have!
Airflo styling, sweeping new lines, and dashing colors are other 1934 features
of Harley-Diavidson Motorcycles, In good locks, comfort. and sturdiness they
measure up to their marvelous new motors,

See your mrﬁy Har&-yﬂm'qrml Dealeyr = ask about bis edry-pay Pl!ﬂ:ﬂ.{,

—— o S s S R

Peesage Scamp s enclosed to cover coex of mailing.

EEETEASEE R B e

Addewt oo cr s m s e s
By age in O r6-19 years, [ 20030 wears, O 3¢ years and up,
O wnder 56 pears. ti:l:,-m:.r.u.pm
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SPEED UP YOUR
SHOOTING,
BROTHER

MODEL 11
AUTOLOADING
SHOTGUN
12, 16 and 20 GAUGES
Mo ol

F vou're a dyed-san-the-wool duck

shooter, you probably own a 12
gauge fel 11, I's the most popular
duck gFun m Americe. MNow all 1ts advans-
tages are available to upland shooters amd

rs, for ir is made in lighe-weighe

1 20 gavees chambered for 224 inch
h]u-]l-. that step the power of the 1H up
to the 12 and the 20 to the 16. Already
it 15 preferred to all oiher guns on the
skeet field and bicd and rabbit shooters
are rapidly making it their own.

The n.'q.'q.li!-l.'l].rl.'r.'l.!l.'n] autoloading mech.
anism is a shock absorber o reduce re-
coil. The Model 11 is balanced to poine
and swing with the utmost acouracy and
specd, 11"y a beautiful job of gun.making

that yvou'll be proud o owin,

Then there is the “Sportsman’

Model, too, the aristocrat of shoteuns for
those who think 3 shots are enough.

Write for circulars describing the Model
11 or the “Sportsman. See them at your
dealer’s. Remington Avms Company, Inc.,
Bridgefrort, Conn.

ALWAYS SHOOT

LEANBORF

SHOT SHELLS

Mitre Express Shells Have The Longesd Hawge

$300 to $400 Profit Monthly in
~“SIMPLIFIED "Arc Weldinc

Let your shep eail 1n o the new "E:rrqlli.r:n!" Arc |
Walding, 5 yesew abead of ciker welders. Cmt ron, copper,
aaeel mmnly weldpd. Ma prehesiing regeired. Opene up thgu-
mands cf dollery woeth o e and prolsstle epairn,
maatrnancr, and fonsirusieen jobe

3D MOMTHLY
SAVE 550 TO $300

¥oti can have a Hobart on yoor job with pracixally
= invertmenl. Ik cmily paya for facll. Farnnhed
1 clect=ie drive, lirse engine. kle, Bration

ary & beliad. Wrile veday For detaili. Ma abiggation

&

Hobart Brothers Box M%3, Troy, !':.'Ihin B s

30 DAYS TRIAL AT OUR RISK

W:th Guggenlwlm
FIND GOLD &z
HE\I'EH FAILS

Miprantesd to detact pold aml allver aEvwbsse, ] Ty ].'lll'll'l.l'ﬂ.
-..rl:-"'. Proapeolons, lressure Husbers, Bay

biiriesd preksittn, Fleh g2old pediata, and mi
bopes mpde By palid -.|II-|I-\-| = 7L ecd Lo P locabed E2000 [
mold euggeta. Send 81 for small siee, 150 Tor Sl siee, or 53 Lor

fpssional mles and imsiroctlons.  §0<dny money refond guarsnies.
GUGG IHHI‘rlrI EQUIPMENT COMPANY
Dapt. 85-0,_ 110 Swriter 5 Bamn Framntheo, Calli-

BURN YOLUR NAME ON TDOLS
wWITH THE F s F
ARKOGRA i aN
PROTECT YOUR TOOLS FROM THEFT : s
Writs with slsriricicy sny nams oF jlealfn o nbs
Earileak nred fleest toads &l IDTroments, or Gahp
midcal, HkEs Wricisg On e SIE pam of preiesil g
Complats Outilt $3.50 —Freasd byesan Il'{—'_'_-' [ iy
Interesslig Wiijairate rll Fibkr TFed. WhiEe { =
Amedap, !!-11- mme i
AREDIRAT FER [0, 1ETY l|'.‘ll.-|5I Peellend B ~Trri EEETEEN

MAKE HHHET AT HOME

Dipable your inoome. Make ('u! ] Podte o
ATt Mo !.'-llll?. Plagues acd Garden Fuarai
ture. MNew casting process. Materinls ooet
lieka, Obtained loeally, 40 beautifol desipgrs.
20 eolors. Easily made. Hig macket. Sell
for five times cost. Molds §13 up,  Beeklet fres,
COLORCRETE INDUSTRIES, Inc.
570 Ottawa Avo., Holland, erhl:ln

COMPLETE ELECTRIC PLANT

ELECTRIC Ft§ st M-l m
LIGHTE Uperntes alsctrinal applinnoas

Fiop for Linka Cottoges
ANYWHERE Camps and Farm, g
Alse complete line &. G, PLANTS, 300 to
10,000 warms. Easy toipstall. Wrte—

D. W. ONAN & SONS
424 Boyalston Ave., Minnespolis, Minn,

Forma to cast Lead Saldiers, Tnd In:mL.TrlI:r
pers, Hunters, Wild and Farm Animols.
239 different Torms to aclecr from. Every
form gusramtesd to cast perfect feres.
Send 5¢ atamp for fllestrated caralogoe.

HEMRY L SCHIERCKE Spencer Rd. GHEMNT, HLY.

FSTRINGS
R ACK

\ Eroprh Hublons Adrerileed Y Teft=pal™ tsfnls string far ooe
fReked 117 4t el r.w-—wn--mﬁd-n;F l.'-"-'iln far aaly Elo
ey A L T e LT

LTI mgul Trmls

'. i i amay vE BTY AL PoE own el apml sain spdeadid F’"ﬂlﬂl

L sirmehe for of bem

III ter woer mmekel & ired—ea e ghivs & Tavai. Bead dar

Eba Pameis Tampui sirieg 4
AN

4818 Pechers Chicamn, Missiy
Makiwa of ~ Tamge™ Coup- Traded Tevoia S0ri v

When writing to advertisers pleass mektion Populor Mechonrics
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NOT ONE BLOW-OUT

1134

IN GOLDEN
PLY TIRES

LASTED 3 TIMES LONGER

in gruelling high-speed tests

““No blow-outs.” ‘Lasted three times as long.”
First quality tires without the Golden Ply failed at

one-third the distance ... or less.

separate, A blister forms . . . fnsdide
the prre, where you can't see it . . .
and GROWS . . . untl ... BANG!

HAT WAS the sensational news
that made our most skeptcal
tire men cheer, Gruelling high-

speed tests—on the world's fasts
est track—proved that the safest
tire ever built had been made 3
times safer from blow-outs at high
spoeds.

Hundreds of thousands are flock-
ing to this new kind of tire. Mil-
lions more will buy it when chey
buy tires again. Because it docsn’™c
cost & penny mere than standard
nres.

Today's I:LLgh 5
rerrific heat.

merate
fabric

Copyright, 1943, 11*"1-'- ¥, Crorslricha Byt r Lo,

Coodrwh S@ﬁz@

A blowe=out!

To prowect vou from blow-outs,
every new Goodrich Silvertown
has the amazing Life-Saver Golden
Ply, This invention resists heat.
Rubber and fabric don't separate.
Thus, blisters don't form. Blow-
outs arc prevented before they
C¥EM SCart.

Look up your Goodrich dealer's
name in your Classifed Telephone
Directory. Put a set of Golden Ply
Silvertowns o0 your car NOW!

Silvertown

WITH LIFE-SAVER GOLDEN PIY
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CARBORUNDUM

ji :'l!r_t’..‘r.'-.'
ANOTHER
WINNER

-

RMJ ILF.I.'.I-EIL_!

Ivar NORDSTROM ..I.m.ﬁ' to E:IEF g
«¥ gavEused Carborundum Brand Sharp-

ening Stones for the past six years in
sharpening all tools used in the construc-
tion of models, and I feel that they were a
contributing factor in the winning of the

first prize in the DeWitt Clinton Model

Contest, which would not have been pos- |

sible without keen edged tools. I take
great pleasure in recommending Carbo-

rundum Brand Sharpening Stones which |

I have found from experience in sharpen-
ing cutting tools, chisels, and pointing up
drafting instruments, to be the best sharp-
ening stones and last longer than any other
sharpening stones on the market today.”

CARBERSNDU

WES, Uy B, AT BT

SHARPENING

e

Tne Canposuspus CoMPaNy
HuscakA Fapia, N, Y.

Pleass send me [ree yoar 4B -paps Book-
|t o '_'Emr to Sharpen Wﬂndvﬁ'nrkinl
E:da. with abaclutely no obligation

Bl

FPESSPPPESCY (PRSP PESTTPPS T I S T e
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HOMEMADE SENSITIVE RELAY
FOR ELECTRIC EYE

[ Continaesl from page 435

ends are soldered to the brass screws.

The moving pointer arm, which throws
the switch contacts, is shown in Fig. 2A.
The coil is balanced with drops of solder
on the small crossarm. The center pivot
holes in the end plates, Fig. 4, are reamed
and tapped 34-24. +End bushings, threaded
to fit, are 1 in. long, drilled centrally and
reamed for 8-32 screws, The hole in one
end of each bushing is reamed ¥ in. in
diameter to a depth of ¥4 in. The steel
gerews are center punched for the needle
pivots.  Fig. 4 shows the method of insu-
lating oné end plate. A binding post 15
serewed to each of these plates.

The contacts are made from an old ra-
dio jack reastembled as shown in Fig: 5.

AL A LI R
s

CAILLED AND TAFRED
FOR 4-28 M. 5.

@éﬂﬂ.lr HOLES REA “EE/@
™ a..ié WiTH DRILL

i

I

EHD FLATE

MOVING ARK
SHIM STOEH 000

£ DERING

JACK SECTI b

BARASS BRACKET TO

TOCOMTACT SHIM,
If‘l jM
INSLILATING & 2
STAIP FROM S

FiG 5
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OTHING can take the place of quality.
It overshadows all else. It holds the
E[Joﬂ.ighl; of Puhﬁc favor,

ACspark plugs for example,hold quality lead-
ership because of these five patented features:
(1) lJﬂE-PiEi:E_! heat-sealed construction; {2:]
exclusive AC insulator combining great heat-
resisting qualities with mechanical strength;
(3) welded side-electrode; (4) unglazed in.
sulator tip; (3) Isovolt electrodes, Techni-
cal features, of course—but vitally important.
Your dealer will gladly explain how much
they contribute to better engine performance,

More ACs are used by car builders today
than all other makes of plugs combined.

117A

MORE t':fl‘f FFARKN FLUGS
ARE USED BY CAR RUIMLOERS
TOOAY THAN ALl OTHER MAKES

*

Seven out of every ten new cars and trucks
are AC equipped, because AC is the quality
spark plug,

You choose quality spark plugs when you
choose ACe. And the wisdom of buying ACs
iz now doubly apparent. For these finer
spark plugs are offered at 60c each (75e in
Canada) — the lowest price of any factory-

approved plog.

It pays toinstall new spark plugs every 10,000 mifas—
because worn plugs waste one gallon of gasoline in
etrery tem, and waste potwer caracd performance, too,

g~ Al SPARK PLUG CO.

FLIRT, HIEH|SAN % SLECATHANINEF, DNTRRID

When writing te advertisers please mention Populer Meckhanics
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STOP LEAKS

MAKE LOOSE PARTS TIGHT

E"-H:lf'l FH-ON No, 1 slops leaks of water, steam, oil, gas and
u.m-'.-'l-ie ]‘-Iuk-eﬂ o presurs-tight sesl at I|||||||.5.. mtka and
hronks in pipss, ballers, radistors, tonks, owvens, hot-nir aod
smake duets, poails, ete, Tightona IIIII.HI:I !|r|.||q|,:|u.5. af books, oit-
leey, pash brooms, uwmbrellss. Mokes stripped nuags, bolts
and sorewa hold, Tighteus locee bocks,
iiges, costers, hooks, stema, chair nrena
il il::lﬂ. poets sl in metsl or conerets,
edo. Btopa leaks in nutomabile radiators,
hesn eonnecticng, lr.rua.‘hl:d walsr jnckots
nnd gear cascs, odl and gasclicn lines,
kg mils, ]ul:-r1ru1.-ur connections, hulb
capa and wood serows fram coming loose,
makes headlight nned dash su ta tiglll.
I:I.I1d.]:|l.'-'||.-f ngaingt rattle, Applied cold and
hlda i any mefal, tonorete, masonry,
tile ar wood.

Home knd car owners Anil nse for Fmnnth-
Om every mantd bn tha yéar snd &ave Prom
5O gt B0 mnamy dolisrs on esch npplication
Maklng thess emergency mnd routine res
palrs _vnum:l! mvidils n:.ﬂ:mr- anill delagya for
E‘lfl‘lfbﬁlll!‘lu] fxera aincd en=r Il you e
n#lructions in the Bmooth=0n Repelr Book
which will be mulbsd on reqoest.  Be resdy
iho Instant imsublie shows up by keaplag &
can of Amooth=E b $our tapals ki ahd Lhe

Kb haqdy For gislck rolerenos,

et Bmosth-0n Na, 1 In T or 1-8,

can af amy hardwins gtore,

SEMOOTH-ON MFG. CO.,
Dept. 37,
Eid Communipaw Ave.,
Jeraey Clry, M. I,

WITH
SMOOTH-ON
Write for
FREE BOOK

ﬂul:ns oM

Dot witt SMOOTHON

9" Metal Lathe, $6 a Month

]'-'.-naql, 1938 eomatruietion, Every feature modern on thas ATLAR.

Patented ¥-belt drive t-a.'rEa-J.l-:lwur and space, Bulli-in ecunges-
aheaft, motoe stand, nwlich. winn center. 4G parts of Tamak,
Lwlen a8 SERCNE A8 et IFal .qII Alspdan thpesds (hom & ti 7E. A

purabe to 1710007, 17 Luu-a]lum.mm nexl kIJI'L Frice I:FI flfl.

i (070 [FEAE
shewa, ks

ricken. guare ui
'|'\- ko
-y T .-
'"'.l--\.ll--\.-l'l":.'.--
inleu

raal wT
i for 5--.|r

e Yt ™ Wiag ot
ATLAS PRESS COMPAMNY
1B4E N PHeher 5L, Kalamazss, Mich.

A MNOISE-FREE AERIAL
WILL WORK WONDERS
WITH ANY RADIO RECEIVER

Mo radic set is better than its aerial,

Ohwners of *Mational, *Hammarlund, *Scott and

ather short wave and brosdcast receivers get
MDRE STATIONS —MORE VOLUME —
LESES #STATIC™
There is5 no substitute for the
LYMCH ANTEMMA SYSTEM
Wrire TODAY far Conplete nformatian . . . FREE

LYNCH MFG. CO., Inc
51 Vesey Streck, Mew York, M. Y.

*There compaaied bave ianclardired an LYNCH Astenas Sritens

ok

—EE e e
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SHORT-WAVE BATTERY SET
FOR DX DOUBLET ANTENNA

[ Comtinaed from page 4571

indicated, are placed under a mounting
screw of each socket. The .00025-mid. grid
conidenser and gridleak are supported
away from the base, on the underside, hy
soldering the terminals directly to the de-

TLUR
FiErA

r
iw

__.- = =

_Fia 4

A color-coded bat-

tector-socket (5 post.
tery cable is inserted as shown, and the
leads soldered to the points indicated.

Four plug-in coils cover all ranges from
20 to 200 meters. The homemade type is
shown i Fig, 4 and the ready-made vari-
ety, with the coupler plug, in Fig. 4A. The
builder is advised to buy, or make, the 75
to 150-meter coil first, Use No. 22 d.e.c
wire, winding all coils in the same direec-
tion; antenna coils, 8 turns each; second-
arv, 28 turns and regeneration coil, 26
turns. Ordinary plug-in coil forms are
used, with a short extension for the an-
tenna coils.

Tuning directions, antenna construction,
further coil data and the added audio
stage, will follow next month, A large
blueprint of the simplified wiring diagrams
will he available at that time. The pentode
amplifier unit to be described iz suitable
for use with any small battery receiver.
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SURE,! BELIEVE IN
ETHYL-1USED TO
DRIVE RACE CARS !

Y'T:"-“ilii. I uzed te burn rubber with the best
of 'em. Now all the wife lets me do is read the
news of the tracks. But T still use Ethyl in any car
I drive.

“Do you know that for the last fen vears—every
winner at Indianapolis has used Ethyl? Any driver
that went out on the track today without Ethyl in
the tank—even with the best racing engine ever
made—would be lapped something terrible.

“But don’t get the idea that it’s just a speed gas.
You never see me making a racetrack out of the
town streets—I use Ethyl to get more power out of
my old corn popper. It prevents the pinging that
kills all the life in a ear, Treat your bus to Ethyl
today and see if she doesn't buzz a lot better!”
Ethyl Gasoline Corporation, New York City.

nmu:"r A I:'rl-l'l'l
 GASOLINE * ETETL B GASOLINT

Erkri pemratar fead. 0 E, G, Ca 195E

NEXT TIME STOP AT THE ETHYL PUMP

When writing to adverflders please maonfion Popilar Mechanics
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Aviation’s most complete
GROUND SCHOOL

very regular Bocing student reccives
E thorough ground training. His labors-
tories, shops anid classrooms are the most
complete in America, This part of his in-
siruction, in addition, reflects the experi-
ence of Boeing, Sikorsky, Chanee Vought,
Stearman, Pratt & Whitney and Hamilton
Standard—affiliates of the Boeing School.

All-year flying weather. Veteran airmail.
pilot instructors. Eight training planes of
different types.

Send for Bulledin

The ustrated Boring Bulletia is fres,
mand  gives enrcllment reguirements,
eholee of Flyiog aol Groand eourses,
eass, living eondiiions oo the Caklasd
Alrpart, vic. — caabling you t6 compars
n.uiuliutpu-h-.n with amy. Fill in smd
medl i l.lll-ﬁ}

Next Enrollmsat, Oetoler 2, 1253

OSLTLAETIE RN R U R LI R RO R RN PL R TR DL LR L L L L L LLLTRL]
BOEING SCHOOL OF AERDNALTICS,
Boom 5%, Alrper, hik land, Callfomin,
Gentlament [ om interested in yowr [ Fiying [ Grocmd conrmes
[eheck shichy Flaose send ma the fres descripiivs Lpkilet,

L

2 R Y B R e e S I 0 B 5 50 5.5 505,08 15 18 L LY

BIG MONEY Assembling

NEW BOAT 5uv:

Muks blg morey oo ol 18 [b, bl

0 ELYARL you riely ssrrmife mi boieg

3 davya from cemping " oul-leil

Faddis ‘I-Ell ill...'?-.'.. K. B IF::‘P ry iD=raleig
GIVEN B e T |
Sadppan thing sdeal! i
> n"“,'_"':"':ﬁ “ipamsien™ boan deods, Deesl ety
T Maddag Man and Free #8§ Paddly e
parchaEd inreul MEAD GLEDEME 13 &, Markst
cown= A U2N K] Dwed. B2 LHICAOS, ILL.

_MAKE BIG MONEY o} % e

Yol enn earh extra meniy selling thia
FOPULAR MECIANICS wark shoe

to your friends. Patented nos-sllp
- Cirp-enfl Sobs anid Hesl. Low
prion beaider, Fignlar eemmils-
slon=, W rite lof sanple snd
piladognes sbeawing complkds Liad
weile il Lad dres BTES KA
E T ?i..l.- Nlisewy awery woek
DuURA-TEX SHOE ., INL
B0 Gamber B B rartan, Masa.

Eels, Mink, AMizakrals with

5T I'L‘“'jl-'ﬁln u#l.li“dl oigr I'III'I"I!.F‘ I
or
R‘ &1 B-.n:u]"ml_-h‘::.mml'l.lh Halt FREE tn Introdues otir Hrad.

WALTOM SUPPLY Ci., 3502 JUMIATA AVE. ST.LOUIS. MO,
BUY NOW! Prices Going Up

Our simple poyment plan to respansibls
people makes 11 essy o geb & famoas 8§
WITTE Engine—DIRECT frafn FAC-

TORY. Eove 13 to 175 Most

esoonomlenl and lowiat priced engleson |
the markist, Ay aize e ohyle 10 e B0H, P
SHIFFED FROM KANSAS CITY OR PITTSEURGH

Hew Engine and
FREE "o ment ook Full of Barga

SINE WO
e intnd ENGINE WORKS

fg\u T HOME IN THE AIR
{Continued from pege 405}

Dr. E. H. Padden, flight surgeon for
United Air Lines, ascribes much of the
ait sickness of Arst-timers to & combing-
tion of fright and excitement. The remedy
i5 s0 simple it can be expressed in one
word—relax. But vou must learn how to
relax, Merely sitting with folded hands is
not enough, for a dozen other muscles
may be rigid. A pilot gives his passengers
a simple formula,

*Tust imagine vou're a bag of meal,” he
tells them. “Don’t try to balance the ship,
That's my job. If the plane rocks, rock
with it. If it loses altitude, don't try to
stay 300 feet up. You're coming along
anyway, 50 you might as well go willingly.
Lean back, close your eves, and imapgine
youre traveling over a very smooth but
regilient highway, You'll be surprised how
easy it is to ‘kid' vourself.”

And his advice 15 good. Thousands of
experienced air travelerz who suffered
from nausea at first have not been sick for
vears. Why? They are no longer excited
by a trip, they have become accustomed
to the “feel” of the ship and they have
learned to relax. Some of them sleep
through an entire trip. They have their
“air legs,” just as the ocean traveler gets
his sea leps under him,

Harriz M. Hanshue, president of West-
ern Air Express, savs exhaustive studies
have shown air sicknesz iz due to nervous-
ness of first-timers and to excessive vibra-
tions reacting on the fluid of the inner ear.
His company and others have made ex-
haustive tests to determine the canses for
excessive gound and vibration and find the
remedies. As a result much of this trou-
ble has been eliminated.

Under unfavorable flving econditions
when the ship rocks in rough air, even a
zegsoned traveler may become ill. He usu-
ally makes the mistake of keeping it to
himself. If you do get sick, don't try to
hide the fact. Summon the stewardess,
She knows just how you feel and just what
to do and has the remedies aboard to
bring you relief.

Your first landing will also offer its
quota of new sensations and there are a
few tricks you can employ here also. First-
Limers may experience Unnccessary ear
discomiort or pain when landing. The

C

(Continued o page 13ZA)
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Woodworking Shop in
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ONE UNIT!

Tirilling, Loring, mortising, rowting, carving, sanding and shaping—
these are the major eperations you can perform efficiently on the new
elta” fAoor-lype Drill Fress, This amazing S-ig-one motorsdriven
toal is built 1o stand up under heavy production work — and vel is
priced so low as o be within the reach of every home workshop ow ner.
A guality tool throughout —with numerogs interesting
featured, For full detalls, mail eoupan below Topax)

10-Day Trial

Easy Terms!
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All nre available in &
karee varloty of comz-
bhionntions and at prices
ko fit all nesds. The
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PROTECTION
for TOOLS

Oiled with 3-in-One, workshop rools are

protected three ways.  As it lubricates it
cleans working Tlgms and guards “them
against rust. ree¢ fine oils—animal,
mineral and vegetable—are blended in
3.in-One to make it provide this triple
rotection as no ordinary oil ever can.
El.r.e it regularly to save expense. Handy

cans and botcles.  Sold everywhere.

3+*IN*ONE OIL

Dumore - Racine Universal Motor

. Ao, o L O, BB

) S B R R A Y
g ELECTRIC MOTOR APFPLIAMCE CORP,

Ia 2156 South Unlon 5 CHICAGD, ILL.

OIL BURNERS

THERAM-FPRESTO—-VAFO GAS AND OX0 GAS
THE MOST COMPLETE LIKNE IN THE WORLD
THIRTY TYFES OF BLUE FLAME
FRESSURE AND VAFOR BEURNERS
MAY BE USED F'OR

Klichin Hangen

Hearing Stoves
Waled
oo Uirna
lor Plates
Dhinat Kettles

Clrouisting S toves Kﬂhm-gin m—-;:.

Gas, Gaenline, Dolwtribuicr
Keroseae Lamps, Lanterns snd Salf Hepting Lromns
Burngn for All Typas of Slsam Clathes Pressing bachine Bollers

Prests Gas Manuf acturing M. Wesim Ava. and &

CHICAOO, ILL., L. B A

OFAL DIRECT WITH 7O MANUFLCTORER

AT HOME IN THE AIR
{Continued from page 12004

reason is simple, particularly if you have
been flying at high altitudes. There the
air 1s rarer than on the ground. As vou
descend, the pressure increases, Unless
the pressure in the inner part of the ear
equalizes itseli with that outside, your
ears may “roar” or ache,

Many passengers never experience this
trouble, but if you do, the remedy is also
simple. The gum the stewardess gave you
when you started was intended to keep
you swallowing and this tends to keep the
ear passages open. If that isn't enough,
hald the nose and swallow or exhale. Bet-
ter still, simulate a vawn. This action also
opens the air passages.

Now a word about eating. The air lines
feed you en route—but that iz no reason
to gorge voursell, If mealtime comes while
you are in flight, the stewardess serves an
appetizing variety of sandwiches and fruoit.
But vou won't find heavy foods on the
menu, If vou land to eat, vou select vour
own food. But if you possess one of those
stomachs which must be “humaored,” you'll
leave the heavy eating until the trip is
finished. You will enjoy both trip and
food more,

If vou tire of the scenery—and you will
on a long trip because you miss the detail
—vou have only to call the stewardess,
Magazines, cards, cigarets, puzzles, writ-
ing materials and food are all available,
If youn want to sleep, there are pillows and
blankets, a reclining chair and the drone
of the motors to lull vou to slomber,

A final hint about baggage. The air lines
allow yvou to carry thirty pounds on your
ticket, but don't carry the limit unless you
must, Air travel is c¢lean, the cabins are
comfortable and you do not require as
many clothes. Some travelers stow all
they need in a brief case. Remember that
vou can make a thousand-mile trip in half
a day, spend the rest transacting business,
and be home the next day,

And getting home from vour first air
trip will probahly offer the higgest thrill
of all. You'll meet an acquaintance who
“keeps both feet on the ground.”

“What! Back already? How'd you do
it,” he'll inquire.

Then you can reply very casually, “I
flew.” and feel superior for the next hour
while you answer his gquestions.
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THE GOLD SEEEKERS OF "33
(Continued from page 373)

resembled green slate, and a third looked
like a2 common bowlder. Only two sam-
ples resembled quartz, but all of them
were heavy with gold.

EKnowing where to go to hunt for gold
increases a prospector's chance to find it
Although the ores may be found in unex-
pected districts, prospectors who confine
themselves to areas in which gold has al-
ready been found are most apt to make a
strike. The United States has gold, silver,
and copper belts that are just as well de-
hned as are the oil belts,

Prospectors have rough-and-ready rules
by which they estimate the mineral possi-
bilities of a district. They know that met-
alliferous veins may be found in igneous
firm-formed rock and rarely in water-
tormed ground. In a granite country the
prospector looks for tin and molybdenum,
in & hornblende formation he looks for
ashestos, copper, silver, and gold. In vol-
canic regions all the precious metals and
many semi-precious gems are often found,
“The more unusual colors there are 1n the
hills, the richer the country is apt to be,”
is the way one prospector puts it. Areas
that contain various rock formations in
close proximity are almost certain to have
mineral wealth.

Instead of seeking new strikes, some
prospectors are using their wits to wring
motre gold out of fields that are apparently
exhausted. Some of them specialize in ex-
ploring old mines, secking the continua-
tions of pinched-out veins. Two men in
Artizona have taken tons of valuable ore
out of an abandoned mine by erecting tim-
ber supports and knocking down the thick
pillars of ore that had been left to support
the roof, Another group wses dynamite
and a block and tackle to move huge
bowlders in worked-out placer fields. Then
they pan the rich dirt that earlier pros-
pectors had been unable to reach, Some
have found thousands of dollars worth of
dust and nuggets by exploring the down-
stream faces of ledges that reach across
streams. Contrary to popular belief, placer
rold collects at the foot of the down-
stream side of a ledpe riffle instead of at
the upstream foot. One ingenious miner
tunneled under the seventy-five-year-old
courthouse of a California mining com-

(Comtinmed to page 1244)
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Undermine an
Animal's Health

KILL THEM THE SURE WAY
GLOVER™S KEMNEL and FLEA SOAP
kills Al=as and lice and promotes the healing
of sores from mange, eceema and insect bites,
ad well aa thoraughly cleansing the caat. Calee 254
GLOVER'S FLEAand INSECT POWDER
e D Byt vt
Agriculture to kill Acas mnd lice on apimala, No
filler {9 mdded. Large can 508,

:thrph.

Glover's Medicines are sald by afll Dwa
rHing 3, Sesd ond Pet Stores,

eterinnfian will answer by mail, without chafge,
uut:m:mnju dings, caty, foxes, rabhits, horsea
=,

Glover®s 48 page Dog Book, Ask your dealer
for m copy orwrite to B, CLAY GLOVER CO.,
Inc., Box ¥, 119 Fifth Ave., Hew York
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ANIMAL MEDICINES

NEW INVENTION

‘“h.":r" A million lights from ooe match, Always weeks
=/CEVERLASTING MATCH
- Best seller in years. 1005 profit=—

_.-"r & resl Iem for specialty ur“

EVERLASTING MATCH COMPANY
712 Cormvo Building Chicage, llineis

FOR SQUEAKY
Avuto Hood Clamps

Right where youo want it poes Exso Handy Oil's
long spout=no waste or drip! Mo more squeaks in
hinges; hood damps, doors, locks. Right for your
sparter and gencrsror, (o0.  Leakeprool cap says
Yhoep me in ool kit—ao mess,” Keep a can home
o clean, protect, lubricate, and prevent rust. Om
sale at dealers everywhere. ESS0, Inc., 26 Broad-
way, Mew York City.
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FLEAS .

|
Y THE GOLD SEEKERS OF *33
{Continie] from page 12340

F"
nity and was cheerfully removing sacks

of pay dirt when he was discovered by of-

Early this year a graduate of a Los An-
greles mining school went on a prospecting
T “Inip through southern Nevada. Although
he was seeking gold he kept his eyes open

for wvaluable minerals of any sort. He
failed to find a ledge of gold ore but he
did discover two outcroppings that ran
high in silver values, and the ledges were
richer than the average vein of gold ore
Most gold-bearing regions contain other
metals, and alert prospectors are some-
times rewarded by finding deposits of oth-
er minerals. Gold and silv er, copper, lead,
zine, quicksilver, platinum, manganese, tin
and nickel are only a few of the minerals
they seek, but gold in paying quantities is
found 10 only sixteen states.

A compact mineral-testing kit that can

be 3 a small space costs only
a few dollars and enables a prospector Lo
test his samples in the field. A complete
kit includes a magnifving glass, knife with
magnetized blade, gold pan, stec]l mortar
and pestle, blowpipe, candle, charcoal
block, mateh stick with short length of
thin platinum wire twisted to one enid,
cheesecloth sereen on wire hoop for sift-
ing, glass test tubes, and a set of fifty min-
eral specimens to assist in identifying
samples. Nitric acid, sulphuoric acid, hy-
drochlorie acid, ammonium hydroxide, co-
balt nitrate, borax, and washing or baking
soda atre carried in small bottles. A steel
drill and a forpe for sharpening it, a pros-
pector's pick, and dynamite are also usu-
ally carricd,

To identify an ore vou first compare it
with the zet of gpecimens and examine the
richest parts under the magnifving glass
to malke the comparison more certain, To
test with the blowpipe, reduce a little of
the ore to powder in the mortar and place
a pinch of it, with three times its bulk of
soila and charcoal, in a cavity scraped in
ithe charcoal hlock, Heat the mixture with
the blowpipe until a speck of metal and
perhaps an incrustation appear in the
cavity, Some reactions are: gold, vellow
and malleable: silver, white and malle-
ahle: bismuth, white and brittle; lead,

(Contlaved 1o page 1354)
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THE BEST

SMOKING

THE GOLD SEEKERS OF "33

{Comtinaed from page 12440
white and malleable ; antimony, white and
brittle, fumes white,

To test the ore by color, loop the end of
the platinum wire attached to the match
stick, heat the loop in the candle flame,
dip in borax, heat again, dip in the pow-
dered ore, and heat once more, forming a N
head of material in the loop. The head
turns orange while hot if fron 15 present, oo
hlite for cobalt, green for copper, and vio-
let for nickel, o

A mining claim extends for 300 feet on N
each gide of a vein and for 1,500 feet along
its course, ahout twenty acres. After a b
prospector has made a strike, he posts a R
notice of location at the [[1:.1:r:m_r'r point, ™
The notice must contain the name of the
claim, the name of the locator, feet claimed
each way from the discovery, width on é
each side of vein, the direction of the gen-
eral course of the vein, reference to ndt-
ural objects to assist in identiiying cors_
ners, and the date. A rock monument or
post iz erected at the discovery point and
at each of the four corners, and a copy nf%
the claim notice is recorded at the county
courthouse, Any citizen can stake a min-
eral claim.,

THOSE SNAKE STORIES!

[(Comtinwed] from page 383)

fectly harmless,” Dr. Ditmars explains.
“Pythons have no poison, you know, and
the ones uged in the show world are near-
ly always of the light-colored type, not
nearly so irritable and hard to tame as the
dark python,

“Lower-caste Hindu snake charmers are
likely to be fakers as regards the use of
music. One fake that I have repeatedly
demonstrated for the amusement of my
friends right in my oewn home with speei-
mens brought from the park is the famous
oriental ‘cobra dance’ The cobra isn't
dancing, He is nervously shifting his own
pozition constantly as he follows the
movements of the man. Certain kinds of
music or 2ound vibrations can not only
attract a snake bhut make it absolutely
helpless for the time being,

“I once had a young Hindu try the ef-

I

fect of his sitar, an Oriental stringed in-
strument, upon a king cobra. The serpent

[(Contimieed to page 12640
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PIPE

IN THE WORLD

Drinkless

KAYWOODIE

PURER SMOKE BETTER TASTE

Prominent University scientists prove
it after testing all the world's best
known pipes

on the absolutely 'L'P

accurate Jensen
Smoke tester®

#® 515 purer smaks
— 51% better taste
from your tobacco
— proved by more
than 410 tests—proof why two million smokers
have bought Drinkless Kaywoodie, Scientific re-
search, precision workmanship, finest briar, the
new Drinkless attachment, these are the secret of
proper combustion. Learn what it means to you
in pleasure. Get & new Drinkless Kaywoodie,
today. You want the best smoking pipe in the world,

® Pty rupirliva’ om regquess
Send for complete informas
tion aboat the new Drink-
lezs Kaywoodie aond the
world's most beautiful cata-
log of pipes in full colors,
Enclose 10¢ for mailing.
Dreed, M-1
Kawfmamn Broz. & Bowdy, Imc.
Emrire Seate Bidy., W, Y, Gy
Eutabliched 1851
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See Nature’'s Hidden Secrets
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THOSE SNAEKE STORIES!

{Comtinued fram page 12500

was plainly attracted by the high, whining
musgic of the sitar. Suddenly, as a certain
chord or pitch was obtained, the cobra cal-
lapsed for a few seconds. Next day we
tried again, and the Hindo managed ac-
cidentally to hit upon that same pitch
three times, On each occasion the king
cobra collapsed.

“Experimenting later with radio music,
[ secured the same effect with a certain
note in some incidental piano music, I
am convinced that certain Hindus possess
the secret of the tone or pitch of music

" that renders the cobra helpless, and also

that they can produce it at will. This ex-
plains snake charming.”

THE LATEST IN WEATHER
FORECASTING
[Contiitived fram prage 3487

Information now received through the
weather burean from hundreds of report-

ing stations on both coasts and from ships

at sea i3 almost adequate for the new
method. Establishment of “upper air-
sounding” stations, requiring the ascen-
sion of planes to procure accurate infor-
tation, will bring the system to its high-
est efficiency.

This method makes it posgible to pre-
dict tornados, eold waves and other «is-
turbing weather influences hours in ad-
vance, and may result in caving hundreds
of lives and reducing property damage.

“MOSAIC” TELEVISION
FOR THE HOME

[Continited from page 324}

sharp and clear that images can be en-
larged to the size of a moving-picture
gcreen. The room does not have to be
dark to see the images, and bright, glaring
lights are not necessary at the transmit-
ting end. Doctor Zworykin's television
camera -operates in broad daylight.
Doctor Zworykin states that the mosaic
system which he has devised can transmit
television images in colors, if a wider
transmitting band iz used. He also sees
the possibility of televising the front pages
of important newspapers and tr:-ln.::-.mitting
them to other cities where matrices Can
be made and placed on rotary presses.
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INVENTORS
Lt thia

FREE Book Bl _M__ i3

Patent Your Ideas
This Free Book Shows How

UR idea for a practical article or an improvement
upon an old one should be patented NOW. Fre
uently many of the thousands of applications filed in
the U, 5 Patent (ffice each year are for the same or
almost the same idén, In such a cose, the burden of
'[-.{iﬂuf resta with the lnst application filed.  Sometimes a
day of even o few dayvs in filing the application means

! the total loss of the patent. Losa NO TIME.

The entire time of my large and experienced
orgamzation g devoled exelusively to patent
k) it and trademnark cases,  We know the rules

e A e and reguirements of the Patent Office. We

=g """',;“:T’El understand the technicalities of Patent Law,
] We enn proeesd in the quickest and safeat

ways in prépating an appheation for o patent
covering vour ides,

The book shown hers containa valunble informntion
that every inventor showld knaw, It tells you just bow
to go abouat obtaining a patent for vour iden. ‘With the
boaklet Twill soed you my ! Heoord of Invention™ form
o which ¥ou may sketoh your iden nnd estahlialy its
date befors & witness. If a dispute arlses this will
be valuable to youw, Zend the eoupen TODAYEF You
will receive the FREE book, the " Besar] of Invens
tivn"” Form, nnd full informotion regarding obele

ALSO FREE

"., b= oL Recard of Inventlea™ Rlank: Strict Secrecy Preserved
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[,"iN{:E A j ﬂ-jBRIEN His peroonnl nttention will be given to your ides,

AEGISTERED PATENT ATFTTORNEY

Ti-G Adams Bulldimg

WASHINGTON , Id. L.

[ Please gend me your FREE BOOK, “How to |
| Obtain a Patent,” and your “Hecord of In- |
i vention™ form, without any cost or obligation |
i on my part. = g
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Here’s one sales curve

that points the s

by

1928

EEMS to me there's been enough bad
news in the past four years. Let's take
a look at the sunny side for a change.

Here's what Barbasol sales have been
doing, thank you.

Yes sir—thanks to all you millions of
men who have the good judgment to know
a smooth, soothin', comftortable shave
when you feel one—Barbasol has been sell-
ing bigger and bigger year after year.

When you look at this, you can’t blame a
lot of the Brush and Lather boys for climbin’
on the Barbasol bandwagon and goin® in
for creams.

And the more the merrier, I say. It just
hastens the time when everybody'll agree

s, Way

"*E,',»':E.;-_I Ao
. :1‘1.,

S
b

that the messy old shaving brush is as out-
of-date as a bustle,

Then it’s just a marter of who makes the
best cream—and [ can tell you the answer
to thar,

It's Barbasol—the fastest-selling shaving
cream on the market. Barbasol is actuall
50 kind to your skin, so soothin® and heal-
ing, that lots of smart men and women use
it for sunburn.

S0, folks, when you decide 1o Ia].r down
your trusty old brush and start shavin® b
the modern method, go all the way. As
for, and be sure you get, real Barbasol in the
red, white and blue barber pole package.
The Barbasol Company, Indianapolis, Ind.

TUNE IN

-‘"f Bingin' Sam, Every Monday,
i WALC and Colambia Nets
warrk. 8 rom., E. DL 5. T
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“YOU'RE A PERFECT HOST, HUGH —
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EVERYTHING FROM i:A R TO CAMELS"
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Camels are made from finer, MORE EXPENSIVE
tobaccos than any other popular brand

Same peanle ore nist ahle o differentiote belween fine Russian caviar and
thr coarser, moce weeal variely from As fran. Orhera do inatant]y
ns ther rvnerienoed Sasfe 2 B Iye Ty NIV
ek el narweally mild, eloiee tol
ween bor clgpretles eon be booghi from 5¢ a
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