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ROAD SHOCK!

the steering gear takes
punishment every second

The grinding friction of crushing pressures, severc im-
pacts and road shocks that the steering gear is forced to carey
would destroy this vital element withour effective lubrication.

The steering gear lubricant must keep these meral surfaces
apart! It's a service that only an extraordinary lubricant can
effectively perform. Texaco Marfak Grease was made for high
Pressure service,

And now Texaco Certified Lubrication, with new power equips
ment, has made this uousual lubricant available to motorists.
Texaco Marfak clings to the bearings and resists tremendous
pressures. Stop at any Texaco Certifed Station.

THE TEXAS COMPAMNY » Tessoo Privolewm Products

ASK FOR TEXACO CERTIFIED LUBRICATION WITH MARFAK

TEXACO

CERTIFIED

SEE FOR YOURSELF
MO PART OVERLOCHKED

TEXACO (eriffied LUBRICATION

DA T, e, Tedll TiEaf CHMFRAY
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Record Breaking Money Maker

2,500 Dozen Sales in First 6 Weeks

Brings Prosperity to These 2 Men!

Mow you can kiow the whole ruth about che amazing new food sensation advereised in
Popular Mlechanics last month. CORN Chigs have taken the |.1r|.|:ll|.'l|l-I b ormE—sweopt ather

feled foosds Imeo the background and |..|1-e11 thie public's tsre a new ©

SLCCURS O pOrTE Feaam al jrafid afl the ¢ountirv. "Uarn is Foimg,™ amd
KING korn CORMN Chips are f"

are wiring and "phonin

rill—already DPEFRLOES

g up unbeard of sales records—bringing phenomenal

profits o local operabers cveryw il thase exciting storive of success and learn how

wisu e eash ing ponl

EE DERRY and Lis old friend,
Roy Zahringer, saw s0 much in
thiz startling proposition that

they quit their jobs, invested $150.00
inn the DORM Chip business and at the
end af sex weeks, had sald 2 800 dozen
bags of this new Prosperity Product.
They got back their original invest-
ment, paid themselves salaries—moved
into Wgger quarters—and put a sub-
stantial profit in the bank, Every single
gale was made through dealers, They
appointed over 700 dealers in the first
three weeks and then found the propos
gtion s gpond that they ELIMINATED
1;]1.-: 200 dealers who were |:l11|:.-' HnE]I.'iI:Il.: EY
dozen bags a week, 00 dealers—each
one selling two dozen bags a week, or
more. s that a business? Is that a
reccrd?

Others Report Success

Lambert of Chicago sold 1,896 dogen
Bags the first six weeks, Took in
51,001.20 in cash. Another Chicagoan
gold 200 dozen the ficst week. Carl-
cuist started theee weeks ago. Mow
has 230 dealers handling bag salzs, in
addition to bulk business to bars and
galoons. Wever before has the food in-
dustry seen such a breathetaking, over-
night success and big companies already
are hidding for exclusive mghes.

You, Too, Can Cash In

The hig companies are not poing to
have thas product. Inseead, ere ace ap-
pointing Iocal manufacturers in every
community in the Unieed States. Here
i3 an opportunity for thousands of men
wheo are tired of fluctuating incomes—
men who are able to recognize an ex-
trantdinary opportunity—wide-awake,
aggressave men who want to see their
energy and enthusizsm produce the
fireteat |,"11*:sl\.|"i ¢ pesuli i the shoetest
pasaihle time. Ordinarily, a proposition

KING korn CO., I:Iept I{ E1l.'|

ideas of a business, I yvou want o one-

QUICK FACTS man business in a small town and are
EF.E_. _l'rlriz.'. are the bégh spots of chis satisfied with 57500 to SL00.00 ‘-l'EEk.
I I ghailling mow businesn that will cre- here it is for you.  And you can rum it

. S 5" R : .
wision :;Ir..d ,;C;?E'S'I'é'ﬂ':‘._ﬂ 2:: __;.,'L“;:h’;'é:,unh_] from your kitchen at home.  IF you live

ez e, i a |'||.|_l| |.'|:u'|'|.'rnu|.'|:it:|.I where You want tox
Corn Chi W — Ry —e : i }
1, Gom Chips are ne tanty—de. develop big tonmage, you can expand

all ¢hn wpponl of & noveltr, wee fil | this business just as rapidly as you care
he place of fe. Th B iri '

the place of & staple, They :l':n‘ri_ to, by hl.l.':!ng unskilled labor to do the
kling lace—thoir tasze islike noihing work while vou call on dealers and
iﬂu]:::t-fﬁtl.:.',{ﬂ et ot | build up the business. And the beauty

but none of the olly after-taste. of it is thisz You don't invest $1,500
wom g They bary thel subtie, | ©or 32,000 on a gamble. Instead, with

dellcare, delicioes tpste of Corm, i '
e L L L g all SEuall atan-:ll.lrg'tqmm.:nt,}nu start
vellaw sunahine, Ma wonder they on a “shee-sering™ and build up as your

have swept Into the market a8 an I!‘!'I:IEIIE aeerrnlape.

ﬂcrul.ﬂ: .ui““f.n ] ﬁﬂ__lil-dEr“ptn-
0 mEw 1"“ N m ! mH.
NWo Cut-Throat

2 Rtored handlse your ontice owit-

e Ll e G b e e Competition

whalesalo, IF any Tom, Thek of Hasey otuld come invbo the

3 One mechins cas cobk aasugh field and manufactare this product, big come
Corn Chips in a day to sell for panies woukd jump in and cut prices oo sock as

$42.00 ai ""Jl'l:l']p catestt thas phere wontld b s |||-'li: irs the bum-

4 A profected pr-u-dutt .m' M pru- peas for anyone. but, mnce bath the mw matonal
[P o T e Omly owr li- afl 1he PiocEaE of cocdking 4t are Fally |'|||I.':I|:\..|

CEAAME CEA |:r|.l.h..|l| ar gl und-r.lr ur [
Parents applicd for, Hence, no out. by ap-\h.mtl on for Letbers Pasent naw pending, it

eIRFORE COM pETICion., means that only our Loensed operators will be

I abde mesell CORMN Chips, That means char they
a ;;:tr.—ﬁ-;::ﬂrl:';::;rﬂﬂ o will be able &0 saintin peicis and ik keep up
the hig margin of profic.
fy, Bia profies “E.f“ mndtl- ia small- .
S AL L D Act Quickly—Facts Free!
7 i‘fﬁ"ﬂﬁ‘;!ﬂf}”}“""““ R To all who are interested, we request permisson
b el an el amd |.':'|.":'.|'\l|.'I:n Prescstalion,
8, Nogreonsles sauioomens sesded, | Thee s v i 0 lon. Todiy thi prspoivion
patnad back tho Grat weeld. s e, Tomorrowy it wdll be a Bride older—neat
This & cruch not fction——fact; ot theory werk & liode older sl %o pet che faces withoue
To the best of oar kncradodde, B0 othég A moment s delay.  [bs the newoomers who al
b i@ Mmerica offers one-tenth the op- wars feap the richest rewards.  The smipon
portunity For profic and sdependence. printed belen will being von all the Facga wighoue

the slightest ot of obligation, Seod us your
rame and address today—at omce, and he the
as big as this would require the pure gy i yocs comauenity to reap the rich rewards

elase of expEnsive |:q1,;|||'|r.|1n:|L BHI'. ta ke pid s KING Korn aperaton,
inn this case, you can go
inea this bustness for an
investment of less than

[ e e e e e e e

| KiNG KORM COL, Depr. K-510,
4 W Minels S, Eh]c.u.-:-, Illinois

El_ﬁl:}_l::l}_ l Tidl ma nalek how I ean stnrt o KING Korn Business, for
I I ki my O wiih's potonclkal peofts. 1 om not
gV M s Ul g
thls buskness, bat, n =4 me niter inves ne
$IDD £t -“"?E'E]': | the fecld youl sond, I kave, or ¢an gof, EN0OEh Money
H ) ] | toatart,
-:l:'-t'.m i pfa -r|'|:|-::q:i Ehat
51- r'n | This One

54 W. lllinois St. CHICAGO, ILLINOIS | pTwo-ODT-WEASB
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Crose to those who live in small towns,
and farther out upon the farms, is the help-
ful service of the telephone operator.

In the truest sense, she is both friend and
neighbor. Ties of kinship and association
bind her to those whose voices come across
the wires. Through her switchboard pass
many messages that are im]:-ut*l:ant to the
life and business of the community,

Bright and carly in the morning she puts
through a call that helps a farmer locate a
drll for sowing oats. Another connection
finds out if Jim Thomas, “over near
Bogard,” is feeding a bunch of calves and
needs any shelled corn. Another gets the
latest price on heavy hogs for Bill Simpson.

Through the day she aids in call-
ing a doctor for Mrs, Moore, whose
baby is ill. Plugs in an emergeney call

that sends an ambulance east of town. Puts
through a long distance call for Bob Roberts,
whose boy attends the state college. Then,
through the night, stands ever ready to
help those in need.

Constantly in her mind and activities is
one fixed, guiding purpose . . . “Speed the
call!” And the further thought that she
serves best when she serves with courtesy
and sympathetic understanding.

In the bustle of the city, as in town and
country, that is the established creed of
every employee of the Bell System. Its
faithful ohservance in so large a percentage
of cases is an important factor in the value
of your telephone service.

AMERICAN TELEPHONE
AND TELEGRAPH COMPANY

TWhen wriding to advertisers please mondion Popular Meohaiics
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]qll say its a Century of Progress

_ahen f/gc:y can build a Car
Litke P/_;/mﬂz;z‘/f _]{5:?' LS #’

AN INTERVIEW WITH STANLEY SOMERS, WRIGHT FIELD, DAYTON, OII0O

OH E good look at the exhibits
in the Chrysler Motors build-
ingat A Century of Progress—and
Stanley Somers decided he was
going to have a Plymaouth.

He watched the tests of Floating
Power engine mountings — the
ll}'d l':l.Ll].i.L' J.I] 4 tu’." I:ti!l]:l]a}"—-" hie :]:ru.-
matie demonstration that shows
how much stronger rigid-X
double-drop frames arc.

Then, as he himself tells i, " To

be fair, I looked at others . . . Butat
was Plymouth that got my order ™

The better you understand
mechanics the quicker you'll see

AND UP FO.E. FACTORY, DETROIT

NEW PLYMOUTH S

When writing fo adverfizsers ploease mendion Popgular Aechanics

the bigger value in Plymouwth.
Go "look at all three”. . .and
see if you too don't agree Flym-
outh i3 a simply marvelous job at
S445 and up F.O.B. factory,

[ ] L] L]
Standard models priced from
£445 o 55105 De Luxe models,
§405 to 8505, All prices F.O.B.
factory, and subject to change.

See Plymouth at Chrysler Motors
Blde.,ChicagoCenturyolProgress.

WITH PATENTED
FLOATING POWER
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CHEMISTRY

—a career nf service and profit

Mo FiEzp of homan endeavor
affera grealer possibilithes todoy
than chemisicy. Al progress is
dependent upos thils fascinating
science. And rght at home, in
gpagse fime, vou cam leamn tha
fumdamentals by stody ol the
International Correspondence
Schools modern course,  Today,
ask us for complete Infoemation,
Seeal for am intesesting booklet
- e,

L

»asnss DRAFTING offers
opportunity to trained men

Drafting 15 o fazcinating profesicn, and
there = no Llimit to the progress you can
make. Many leading draftsmen ioday
gftacied their careers by study of the
1. €. 5 Drafting Cowrse. They recom-
mend it to you. Let ws send you come
plete Information.

ELECTRICAL ENGINEERS
are leaders in modern progress

Just as cerfain as electricliy &s the power of
the futuse, just as certain is the part elec-
tricnl englneers will play in industrial prog-
ress, Mamy hading electrical engineers foday
took their first forward step by mailing a
coupam o the T, O 5 st Sceanton]  Why
den’t you follow their example?

SHOW CARD LETTERING
brings quick success

Here &5 the very course you nesd if you
want 1o pet a poosd paving posilion 83 a4
Ehow Cand Letterer or Sign Letterer,
H. L. Wood, a clerk, mades moss than
E700 “on the side' beiore he had completed
his 1. C. 5 course and Blo wom $125 in
prizes. ' William Whitman, a former wagon
bizilder, now has a sizn painiing business of his own and is
caming gearly three tiaes as much as he did before enralling
withi the Internaticmnl Correspondence Schoals, Tse coupon
for [ree booklet.

INTEANATIONAL CORHESPOMDENCTE SCHOOLS

Bax 56740, Serantom, Pa.

Without obligation, send me full lnfommation om subject
checkald below:

E Clhiemistry H Electrical Enginvering
Drradting | Show Card Lettering
Architesturs Highway Englinesring
Canerete Canstrasstion |r:-:ul{':|f¢
Huhlnlllr Englrterin Pvlultr_r Farming
Auxding Shep Eluegrl I Radi
Givil Enginesring l::lllrltllf
Aviation Engines Fead English

Dicsal Emgines

Salesmanship
Gaa Englas Operaling Eldhrlhrnl
Redrig=ratian Clwil B2
Alr Genditianing High S&hae] Subjedis
ﬂr'-u:dr
..'1.";::"# —=

POPULAR MECHANICS ADVERTISING SECTION

Learn Public
Speaking

At home—In Epare thme—00 mipnten s doy,

IFpprooEms =~ ECR friEbl. " gain salf-confsdeoen,
Imcremsn  rour asdary, (firoagh ability be ewsy
athers |-'5 [l Lk lli-'.l-lu- ]
I Bomkist, Mow fa ek Wanaders Wt Words,

MOBTH AMERICEN INSTITUTE. Dept
EF01 Michigsn Awp s,

15T

Chicagn, |Dmspig I

Writs Lodur for FHEE fi-pag
shiras how b2 Jearm byw 10
T prapa T by f pre

LAWTHAINED MAaN-" B
gh the IHesketoss hone- ?lll;f'-?

&, Inelivdong | vy o pmiina,

Suprems Uearl jusiices. mai] cise melthead of in-
iedl, All mabarial nECaRELTy il Ihr erurer, neindsng
lame e Ubrary, dalhveresd St “f1 Fatuimenle
anr mirrasaly § arlgrmeys nmanr car gradoates, L, Iil ilrgres Fon-
crresl. Aloderats o, low mmmbtly barma H’.r.ﬂr.l-_,.'.:h Agreumen L.

'l'!rltr for trea book rody.

BLACKSTONE INSTITUTE, 7% i, Femir

et £T

AT HOME %om can l=urn By oo medsrn and
ol gipal spnen ol psemcsinn avery partmithe Watch

l-ﬂ.irirm Tradsal haiviedi podd o8 strarthan g
ke learnlog anid se-
st oy revmawy glfer
i watch

& #ecp. You tan sirn maney =4
‘ur*nwﬂl paving p

mplcimp Oof Cind
pleeay are mlwars 1 med and earp bmm
tir JT5 ot weeh.  Fiod particilacs spply tothe

af Watch

=0
mllﬁﬁilﬂ Sehaal
S24 Ky Bpesn &, Hll.-‘F-‘-l.'HIl-

LEARN CARTOONING

at Home=—1In Your Spare Time
The fomome Picture Chart Method of

Ramairing
1ok

teaching original drowlng hins nedl the
door d succes for husilrede of Teginnems,
Whetlser you think wou have tolent or not,
mend inr snmple chare L Lk o abilkoy,
arl exam af thewark of students rarn-

ing flull‘l (LN i} peer weEk.  Plaind aliie
THE LANDON HHML

14318 Mational Bidg. Clevelan

Aot Pl ANO 5=

..I!n.“ uuq_'l':t“E-.r mall, Mote or ear. E-l_l.rﬂpu
lessona for mdult beginpers. Alss Sell-imstrise=
tion ayetem for advaneed péansta. Lesrn 358
Bass Stylea, 970G Jnzz Breaks, huo .r_d
Trick Emdings, Hot Rhyihms, Sock,

and Thrt el Fr:.'rnnh-unl-u and 'Wls:-:k

Harmaooy in latest Radio and Hesord Beyle,
Write far Fres Booklet.
MOGERE FAND SCHOOL. 1ET W, Rdwes 5L, Loy Aeler, Galn,

SEND FOR
FREERDOK

TALMING PICTURES & ELECTRICITY
N juwl ® few yoars, Tondio has besome one of the sorld's leading indwos-

trire.  ‘Talking picturm Bare ught now L and spparianily e the
Mowisa, Mo, Telovision is bere with s promiss of growth snd aotiviey
s gremt (4 sznnok ba eeinms Came ko Lia Aneeles and learn 1sees
tasrinnting Tmadea, Timss are gstting battar. The wnrst of tha drpres-
son is over. Thousgands of new joba call Tor treined men,  SNaskonal

Ciraduntes in damand,
lewen Elesirktiy, Hudiz smd Trlewilan in this Ionad=Ther Eatitiathin, 59060
prsdenkm. Kk, I reare.  [adividusl irstraciien. I:w' e r—-'ll- epibilig Ped 1
Isarz by precilcal & i esd shan E rtier. Sleg of I.lﬂl"ﬂr'
5 ol ] h".; br.l:-“lrrh; o h I-lrurihﬁ.l
TAT L e BTe EmTy 1 FITErSTE WA
'I“'i-'l'-"lpm]"ﬂl. & job. If wau msw shea® of weney, wrhs and sopl
W mlat sl e T Brveal Fars 1o Los Angeles H-.- For Fres

by
———— — — —— ———
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STER, faster. the vears specd
by—vet vour work drags and
your goal scems still so distant

that despair grips vour heart.

You ask vourseli—"Will [ ever
get there! will T ger there roo
faie?™ And you see yourself finally
'|-'l'I:l'll'l-II'I£ success, an old man trying
to enjoy the rewards which only the
vounger man can fully appreciate.

You know whae the nest ten vears
are likely to be—barren vears—drud-
gery years, wrongly culini experience
wears!

Business demands—and pays—
trained men. But business leaves it
to you whether you prepare yoursclf
through long routine, or shert cuc
with specialized tr..lmmg

You can aciually “irade” a year's
spare-time study for ten years’ rouline
experience—pet at home in leisure
time the expenence-knowledpe that
most men spend vears of labor to
ger—the trained ahiliey that business
pays for handsomely, This is no idle
statement, bur a facr—established
by over 50000 pecords in our files.

Ler us consider a few of thesse—

In 1924 g Bookkeeper—
In 1927, Vice-President

Mr. A of Indiana was marking
time in 2 bookkeeper's job back m
1924—after a fine war service and
varous atcempts to find limself in
farming, in managing a truck line,

WILL YOU TRADE

; L] -
one year s leisure time

for

Success ten years earlier?

and in other jobs. With his enroll-
ment i LaSalle eame the change
upward,

First he became office manager of
a canneey frem, then entered the
automobile field, and in 1927 became
vice-president of one of the large
automobile sales agencies of the
Middle West. He says, "Spare tins
grverizd i ftudy stk LaSalle payr
componnd tnferest,”

In 1018 a Rate Clerk—1In 1923,
Head of Own Trajffic Bureau

Afrer a fow vears in a licde Indiana
school, M, I learmed gelegraphy
and went on from thar through a
numberof railread jobs. In 1918, and
already over 40, he had progressed
only a3 far as a race clerk's jobin an
automebile plant, Then he learned
about LaSalle training in Trafhe
Managemene and his real success be=
gan. In five vears he established his
own Tnfﬁl: ]gl.l.l'l.'u u i.|.I.'LIl |.'|u.:i made an
ourtscanding success of 1c. Today he
15 a regiscered Practitioner before the
Inteeseate Commerce Commission
and a charter member of the Associ-
ation of I. C, C, Practitioners. And
he wrices, ' LaSalle training pays”

Expevience Got Himn Nowhere—
Training Solved His Problem
If day by day expericnce were enough
for success, M. of Texas
ghould have been a werld bearer. For

TA

afeer high sehool and part of 2 umi-
versity course, he had been in the
Mavy, in a bank, in a departmenc
store, and in 3 wholesale procery—
and in each had made a pood record.
But when hie substoirured specialized
training in Accountancy and Law,
he moved up fast. Today, he is a
imember of the Bar and i3 serving as
counsel for a number of Texas corpo-
rations, In telling of it, he adds, “f
Eunoww that without the kelp of LaSalle,
I erould ol kape piade of fo iy BrefEHL
pairt."
Where Will 1936 Find YOU?

Five, ten years from now—mwill you
be holding a responsible pn-um-:m or
will 1;p:l-u srill be gathering “expen-
enep’ #

The choice iz yours. The decision
rests in your hands—ehis pery instand.
What are vou going to do about it?

Take the old=traveled road of ex=-
penence, 1f you wish, It hasled you a
merry goose chase so far, but it may
turn out all righe. We hope ie will—

—butwe know—throughthe
records of gome 730,000 men—rthar
long before vou reach the end of the
long road o EXpErience, some ather
man will take the “short cut" of
specialized training and bear you to
vour goall

Fill out, mail che coupon now, and
future years will nor mock your
Progress.

LaSalle Extension University

THE

e e et e e e

WORLD®S LAHGEST BUSIHESS

LA BALLE EXTENSION UNIVERSITY

Dept, 1k6d-R

TRAIRING

e e e e e e e e ) e i . e e e e e e e |

CHICAGO

INSTITUTION
Michigian Ave. at dist Strect

Please tell me bew T ean ulilize my lsisure time to speed ip my success In the bus field I have checked —and send along
yraier free booklet * Ten Years' Promation in One,'" e

O Busimess Management

O Higher Accountancy

O Expere Dookkespimg

OC. P A Conching

O Modern Salesmonship

O Papser Saleiman's Tralning
O Modern Business Carres,
O Law; LL.1Y, Dgfec

i

O Comesercial Law

O Industrial Mossgeament
O Moder Forcmanahigp

O Persodael Mabngeaasiit
O Rallway Accounting

O Railway Station Mgme.

O TraMo Monagement

L o T A T Y E S, YL

0 Crenl it nnd Collection

O Business English

O Effective Speaking

O Banking nnd Finonoce

O Corn marclsl Spanish

0O Telegraphy—Raillway
mead Comsmercial

Addiress

pondence

TWher writing Lo advertisers plecse mention Mopuler Mechanics
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Train Now f or New

Get Inte a Line
Where There's

YOURS
Action—Every Day— Without
And a Payday Every | Extra Cost

Tha dxii| ke

Week—Y ou Be the Bﬂssl

Right now whils
Loakimr Tog
. t .I_n_—.-r-' e el e ey
troined men.  With tho praper
fradping and the necessary sqpuipment, you can enter
this ficld snd make & eomfertable living, Weo inelade
with our mifses thla moilern s analyzer snd drouble
hnnter withoat any extra chares,  This plecs of squlpment
Bt paatedd to he 6 valuabds hedp tn our members. After §
tiriel pecioil nr'l.rru].l:llu|I ¥ ean teke the set analyzer nat oo
pervipe enldl= and mally aompete with Yol tmerm ™ Wae
whaw Fall inw o wire rooms for rslin—insgall autn H-l'ln—
build s inatall skart-wnve reselvers—analyes and repa

|I:|_'|| trpes of Fadio #dre—and many other proftable joka l'ﬂ.11
HE LTS,

rg::_-h Ing vwim thils Interestiog work Is our basiness pnd we
have provided oarselves with every Taellley 4o belp oo
Iearn gqulekly yet thoroughly, I yoil peoses awerasae In-
tedligesee and the dmire t0 moke resl progress on Folr e
merits, yor will he interested.

ACT NOW—MAIL COUPON

Start this very mingee® Bend for fudl decalls of sor plan
apdl Tree hooklet that explnin= hoowr seslly voa can Dow cash
im on radle guickiy. mE't puet 1t ol Write todoyl
Send Mowl

nlyzer
e
v thier

il 1
HICA 2 O TrRImIng.

RADID TRAINING ASSN. of AMERICA
Dept. PM-10, 4513 Mavenswood Aw., Chicaga, 111

| |
I Cenklemen: HBaid =i detall of your Exnrallmest Plan anid I
I Imformation oo how Eo Jeafi Lo AKS Peal monsy 1a radie I
I quick. I
I 1] T T R T T I
I dhin . q0rMOD00000CES 0000 S0000 000 C000 000 OOOO000000OC I
| i
| | R Binfe. ..o ... |
S S S |

EY OUR PROFIT-SHARING PLAN

OUR GRADUATES SUCCEED

et ol our Iown pfudenisstariced is s verpamall way—now do-
ing ovor BHk INHF & yoar. AnoiSsrin W lsnossin, over 51 1}
Lha fisat year, Dy or night cluses,  Call ofF wiite fof FREE DOOER,

Chicmgs 52 hoeol of Watchmaking, el #9701, 1558, Cla® 8. CECUI0

HowTo Secure A
Govemmenﬂ’osmon

abaout :u-lun. offs, kard thmes? [m-. -

now fof & Gevermment |-|| ¥ b Ui Fagipee| | eofeased ] !
Bhlarim, ul:lt'n-d:' 'lrllr]: 1-r|| n:n.nn lq,,,-, ipe it - J—- :
zena 18 to &0, %lfl'ﬂ.l ;e A I-: 1 P

Fomtsl Clerk, Pmum-.-u I?fH. |

uaml Carrier — or help ¥
Ciowvernmend |oh vou wan I wu n[-n:"\- tory Ex- o
amulner of Oyl rvioe Commissinn far 5 Vearm, 9
Have helped thoussods.

By 3Z-paEn ook telki ahoist
Hﬂwmn ChowE. jobs — amil Bow | oo S5
!uln you, | Hmﬂ d coipen r-.'|:r youar eopy T Tl l]:-'l.':' L i

.l.. H. Flltlmn EIHI Eﬂ'\llli E:l I't

PATTERSOKN ‘Eﬁ-llllﬂl. ELD 'H'Ilnlr EBldg., Rachester, M. Y.
Fleme send me, withinug obllgation, your fres book “How to Becars &
Gavernment Fosltion,”

Mamo....caa..
Adidrean

Learn to Re—Seat Your Chairs

HI:I".E:.I'I:HJ n chair, stool o
bench that wou  woalkl
like to re-seat? We will
teach ¥you how toodo ik
Uae eit Cane, Higsdh,
]imll 8 IJntu.l’:I:-re'Ftu.llJ

‘sbbing or Crnes,

Imm:ﬂmhnknnlr 10c

Benid D0 tokay for our has-
frnted Instructlon Book
price list explolning how to do Beat Wisvies.,

TheH.H.PERKINS CO., 254 SheltonAve., New Haven, Conn.

Liet B B Magic at ence. & wondes-
FRE Tzl sleontir's digest—talls how ta lahl,
pim and handls fifes; becoms o orack
shet, Tha peinclple of comprissed ale astion that maeds
thin Benjnmin Singls Bhot world famoms hes been npplied
to 256 shot satomaiio Aring. Learn sl sbhout both rifes,

SEND NOWwW!

Banlamis Baper Rlmgie fkal roe 85,040

ap e ek ATTE o A Wt

INTRADUCTEAY GFFER, = e
BEMJAMIN AIR RIFLE Ci1,

A48 M. Broadway Et. Louis, Ma.

BOY’S JACK KNIFE

Jmet memd us the mames and addresses of §
bows you know and 10ci 8o cover pocking amd
postage and_thie dandy knile is yours. For
promplors in answering this, will send a
Lucky Horme Shoe Puzsie.

MW, BUPFLY Cib,, 5t. Charles, Lilinols

Fm-m.u: to cast Lead Soldiers, | ndinns, Tro

pere, Hunters, Wild and Farm Anlmals
219 different fofms to select Irom. Every
form g_I.L'ﬂJ.'.H.IJ.l'EEd to cast perfect fAgures.
Send Sc stamp for lusteated caalogee,

HEMRY C, SCHIERCKE Spancer Rd. GHEMT, M.Y.

GIVEN!

z Five EBectlons HBrass bound,
Big 3 ft. Telescope [v.nisx Lonsus. 10-hise
II:-TIH:" Epecial Eﬁ Flese for lnal:!u.n' II-;;I.& EHI.II:I:I. nf]“bqﬁf EEa.
‘RO mecil £ PR HL, LR rant R 3

BLTA. o0, I:' 1§ extm. Benner & Company, T-15, Trantomn Jx

Make Money at Home /

GFIN MIEHEDOME In your eellar or shind] Bl demand,
ExpiFinncn Ubnsciairy, wotall yoi how, Famois
W hitelisen spawn. Liustrated ook FREE. Beiin ladiy!

American Mushroom Indwstries Lid, Dept. 38, Toronts, O, JEE

RAISE RABBITS FOR US

¥ STOCK AND BUY W

Iﬂ"l'.lﬂ'l"'ﬂl.l HIGHEST FRICES El
:I-I.luhhit oy and manihl r -.ll'.“ hnl'l-iiru
rl.l:" - . 10z,  Address
OUTO DN l:ll"I'.I.P'I ﬁ:...-.... dosm, NIDW CITY, M. V-

FREE Bnu |:'.u|.;| Boftin, hot bdeds i de-

[SiTTT ﬂl:r.r'n'hmml' It Roypatb

‘? b, wE 2 o d chmes chicken

priera, Make money nierm I'WIJ-' Tor markes In 25
days. “'EI$|I||.H:"|'I:F.FH'IIEI'E -:In;! meos. trinl.  Write now Ine
big fren G5%=p. bonk, seed 42 il Iof paadape, Tearn why, how,
Piysosth Raik Bausb Ca., 638 H 8L, Mrolress. Midsichasabis

. i I L W — | (T ) e I I O . T —— — ——

MAILFORFREE INFORMATION

BEBF“H" 1115 Bedford Ave., , PR

ookelyn, New Yook iy, M. Y.

Refrigeration 1 0l Barner
Autn Mechanic

Aviation Mechanic

Elecirleal T Welding
Radse and Television Mechanic
Machine Skogs

Heating, Ventilating amnd Air Con-
ditioning

7 fArchitecturnd-Mechanical Deadt,

1npooo

Ol

[

Name . e,

Address

When writitg fo edvertisers please merfion Pepulor Mechanics
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ack of training

A SCARECROW TO YOU?

Tx TuE field of business today, lack of
teaining should be a scarecrow to youl

Doing vour job is not enough—doing
vour job befter is the challenge of the
day, And the man echo does kis job befs
ter has a better chance of getting a better
jof, The man who remains stationary
is falling behind the procession.

The lack of training iz more than a
general problem—it is a fersona one.
It faces you. You cannot avoid it. You
can fail to utilize your spare time, but
what can vou do about pare-time em=
ployment, or 10%% unemployment?
These are the things vou must consider,
and inevitably recognize this faci:

Training is 2he essential of progress,
of more money, of security !

How can you secare this training?
International Correspondence Schools is
the answer to this question! Permit us
to tell vou the service we have rendered
thousands of other men—the service we
can render you, The coupon will bring
yvou complete information.

INTERNATIONAL GDHH‘ESFDNDEH{:E SCHOOLS

“The Universal University” Box 5673-0, Scranton, Penna,
Without cost or obligation, please send me a copy of yoor booklet, “Who Wing *
and Why," and full particulars about the subject before which I have marked X:
TECHNICAL AND INDUSTRIAL COURSES
Arrhiltect ’ Machinist [0 Toulmaker :I . L. Locomoiived
Architectura] Draftaman Pacpermmakice R Eeatlan Foreman
Euildine Estimating Pigsligter ['Tinemith ]'r.. K. Frldge and Bulldlae Foraman
Wil M Pwarkin Bridpe Enslmeer Alr Perakes: OTrmin Operation
Contraetof gl 1Eullder ! ekl gn &ial BPulldng Fomemis Highway Englneering
Hirurtural Drafissan Lian Engfines. [0 Lkiesel Foglzai CEpmlaley FEarmacy
Struetural Earlmesp Arinitlon Englnes anl Minfng |zeE
Electrle Wirlag SAutzmohlle 3echenle Navlzation
Elistrical Englneer Flumlsing Bieam Flitkng Bnllermaker
Elevdrle Lighiing Ifeallme H-.||u11q-| TazLlles Ovursere or Ropl,
Welllng, Elnisle and Gag Shewt Metal Worke Catten Manufactarlng
Heading Ehop Hlveprisis Srenm Englioee Winlen Mansfarturing
Telegraph Enelineer | BLenin F|-;|-|'Lrhr Engles AgricilLiife Frult Growling
Telephain Wirk Clvll Englnis Fouliry Farmieg
Mrchasi|ml Englneer Aurveying -n:l Alapping Hadlle
Mechanleal Drafismen Eefrigarution Muring Eagloser
BUSINESE TRAINING COURSES
Pusiness Blunkpsmisd Seoretnrial Work Clvll Bersice [0 Mall Qe
iifMlen Sanagemant Apanleh Freseh Teablway Mull Clerk
Ilusirial Managemsmt Rulosmenihip O Advertledng dicmln Behod Robjetn
Parsonnel Masagement 15ysineas Correaporrlence 1llgh Behmal "il.lhﬂ'rl-!
Trafa Munsgemont Larbtering Show Cavdds ] 8legna ir‘-lum Frepa
Aoeoamianer [ Cesf Aseiuntant Reepography an] Typing IIIlllI.rl.'IIn.q: Dﬂ“ltn:l‘:rlll'l"'
2, B, Acoouncent  [JHsokkesping Complete Commereiel Lumber Dealer
e e e et s e peaamiy i L gy L £ st S R [ PTEA T e AT, e irriys o o s matiams i mnl ik o i i gk el S
I s s s s s S s 1 IR s, RPN o v S i
If pou revide §n Congds, sood (Ads eompon fo dhe Ieformadisnal Ceorrespomdonce Schoolr Cesadian, Lémiled, Monfreol, Consds
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Play
VALY

~on the

Saxophone

Become o musicinn se quickly as to astound
averyong,  Learn by ]lln].'in;: real mousie—
instead of tiresoons Toxefeiaes" Yo 'Il
ETERTS '|ar-1:rlr.||e the most popular person in
vaur ' sel,

New Easy Method

10A

= a revelation., Nnothloz elss lka IE for thoe-
oughness and rapldity, o slample that yoEng
agnl ald And g syt .H:u.- with

ing skEOL N0 triek sl —haot
necual nete, larmed gidiekly cight in

LEA.FI‘HH TD FLAY AMY
VO Gwrn hoimes.

STRUMENT

E'IM Emdl T ]

Widiin er Bl FREE BOOK and

e Biiine Demonstration Lesson

Hiwp o by offers this wordderful musieal oqipor-

Car remll Paaralo tunlty. Heedl foF them oslpy belfops

Eahiar el caple are exbpgated.  Youw'll be ps-
tounded, thrilled, Inselnonged, at dbhils

Veioe grd Boesck Dol
drremabic Finpsr Camlrsl
Piane Acooedion
Banlz Mectram S-Sirimg or

Times

easy, raplkd way Lo beoome a veritaklo
master of your fnvorite |[mstrument.
Imstruments suppléad when nesdsd,
efish aF efaflie,

|-|-l BUMUOL Ce i M, 11#"1::rh_ﬂ-h;a Hllnl'l'lrh-l:lw-
Sead i o8 dindslon ot bk, STl ‘m Wlmter & ¥ cer Crem Teres

wil 0y “jiring mm—rs F i

Lhaks olis Iunlmul.d-u-u i ..-l:.

= ||II""\"'\.||}J-I\.

|.-.
lrll-\.lll Wrhas I'l.l.lulhl [}

A enmEEasil of effective EHGI'ISH
g English glves mildl
mlvun:u;:mu:n Lt LeF o

uii| Lhan, Foar Knptlsh bk itare oo mors Eban oo

ﬁ'rl wwar realics, Tﬁﬂﬂlﬂlrmrv:ﬁmr qullhmrm
carr

Bhorwin Cads s LSS inw .
If yray e eFef emlmrrasssd by mlfﬂuui‘l%ﬁ;
l.il -

mlﬂl“.i ‘"lw-r:IIJm this e rf!-‘

F

rawelation te Feil. Besd for it mow. 1t i fres,
illltl!ﬂlﬂn.ﬂﬂﬂ'l' SCHOOL :r IHELIIH

810 Soderka B Rochesier, M. Y.

TRI- STATE COLLEGE

CEGREE IM ¥ YEARS
l"‘-!'- Daegeon kn Civil, hl.ﬂ'l:nt'.nL

Mechnnienl, Cherdes ;I, Avraanuti-

cal Enpineering. These who bk

high school may moke up work.

Lavw posts, Eindenits frodm &l aver e

woElil, Beg exhilbie nt tha Waorld's Fale.
Write for eataley

d181 Colleges Aweniis, .q;-inln, Ind.

Sfud'y

g|||'|eermg

M CHICAG O
during WORLD'S FAIR

B and nse Chicago's grest Weald's Fuir to supplement
your oolbege tFnining. Fludy Electrical, L_wl],nr echum-
ieal Emgincering nt ona of ihes AliddieWeat's oot (nmoos
Engimeering Co |.'l-|:ll_ Enidbesa nppeaimnilees,  Seve dme
an dipbeens and 19,5, Desres Comrses. Also Hadie Engi=
meering, Service anl Merchandising. Splenlid Drafting
mnd Architecturs]l Deparimente, Earn as you lesrn, Low
tnluon.  Eminest teaching #afl. Positons for gradusts,
FREE B0 pugn Bocsk ithe Chirage T el

vl o i iy, Lml e ling 1 e poomime v o i by 7oki s ly
& ligaiwilind in biomm plwdy posse specisly menlisn ih

CHIE#EDTEGH COLLEGE

11% East DElh St CHICAGD, TLL.

School of
Enginetzing

ADVERTISING SECTION

ELECTRICAL .
ENGINEERING

A roxmias, mmpeabienelve coucie for ssen of limited
time, somplets im ome penr. Alathematics, esglneer]

Ariwleg, ship-unfl, Alddents coflnacl molofi, |fela
I -!Irim.. best t-l-H:tr.Il:Il r|1l:h1nl.-r,'r Modern  bull L mas.
years” socsesale] experlense. Catalog on roeyuesl
B LI s ELECTRICTAL
SCHOOL
120 Takema Awve., Washingtem, 0. C.

¥ Be a DENTICIAN

g Learn at home to make Crowns, Plates,
i Bridgework, ete., for Dentists, Enay

neticnl woy to learn mechnnieal dentiatry
al home in #pare time.  Fall egqudp=
S oment of tosls amd maierinks in-
cludled with couwrse FREE. Low
fritinn. Fasy téeme, Wreits tor FIRFEE

|
—— | B abont this momney- muking
T III-HII-I. that |5 not afMected by * I:n.nr.‘Ei.rnn

h .- i_ll __._-.'-l NEmn,
MoCarrie Scheol of Mechanbeal Dantistry
207 N, Bread Bi. Bewl, STH Phlledaiohis, Pa-

MAKE GOOD MONEY IN POULTRY
Free Book Tells How

Lenrm quickly the eorreet methods for ralsing pouliry far
pralie, 18 spare thme of full tleme, of StEine yourself for o @ood
positlan Im the 1.H.H:-l|lr.'r |rll|l-P|!|.'J-'. Famus pouliry sourss
all tw-El'.rt rlrg-r:- OE experiones anid feseireh, Haa
fletesd Bum et ]uhﬂ nmil far gomd bimEinessess of thelr
own, Telchem how Lo :rl. FIII.II'!' gy, et Feed il mvold losse,
Write todsy Iur{u The Natlonal Pouliey Inatliuks,
InE, Thgt, ﬁ:ﬂﬁ—l 2, M. W., Washingion, 1.

E A PASSENGER

Twﬂt INSPECTOR

B AND RAILWAY—=5PLENDID OFFORTUNITIES

l.-l-.r..--—'\. _Y --\.|I |--\.|rl...-..-:|'\.--.5..
Imrpreti wrk, drder ful
I_r'\.||'\.|r|'|.."
ok pdw poree, aod i
oo b Bl P I

|l i r| - i

mnd

| YOO sam bavcaes & Fleger Prini Opeesioe i hems,

| dm Fevdl qi_.hli elime, 6L small e, TWille bai dade

I H-mul Il referit med detads. Liswiiss wdl
b BFRL i uidbsr |7 Fears of ps,

e OF aFpLIED SCIEMCE
5] Sannyslos
Dapi. 13-5T O hmere. 1,
—

.|I-\. -rll i
Wiiine 1

11l Hl.u- h-l._. llC.-u..". Cinp, U.

el IT Wesd Pl
|I-|-\. F. w_ TARMOLYR;
5. A.

Eaney taking pleberes, Phatagraphs
1n hla: demamd, Commercial Photography
nlso pays e mosey. Learn guick]yat home
in mpars timo, Mo experienos neceasaky,
"r‘-"rltlr I:-Jda:rh:-rmlm bk, 0 o i mafies

:’hl'gll!.rllhl Eﬂ'l.. 1“1.%1 =Il:|'|_

BIG ROYALTIES

_l'nuld by :l.[l:ulr' Pubdlshers snd Talking Pletars Prodiueerd. Frea
4 most painplote & sery i oser ameeed, Hit 'E']']I:-E'HL;"!It
1O ke

revise, nrrange, eomposs masle e pour lrries oc lyEies Iu
it LB, o P Meotad it st ol v LB o T b, Oy B ks Dl srh
R vosbe ke o o] 114 w6 i T B £, T ILITIE TO IR ¥ ar FIEE DOIK

UNIVERSAL SONG SERVICE, 627 Mayers Bldg., Wﬂtﬁln
Avenue and Sierra Vista, Hollywood, Californis
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OPPORTUNITIES =

are many .=

for the Radio

11A

.
rﬂIHEd m .:Il:l:- .l-
o F i
'.'.' FaArs
Don't spend lite elaving swsy | full, hopeless jobt Don't be satlsfied o SO0
wd-.!':-r .mI{'."i -::E :E'n-n.-hf Ir.|n :‘::T:r-‘lu:-h :-Inll how bo et youf smrtia Radie "'f'f -

=it Lpstpat-growing, blggest maney-making game on cark,

JOBS LEADING to SALARIES of $50 a Week and Up |

Frepare for jobs s Designer, Inspector and Tesled—ai Radio Salesman amd in Ser I-h.l! ¥
andd Insrallaticn Work—as Opemior or Manager il m BroadeasEng Smtioo—uas Wi
ﬂll‘ Alrpline, or in Talkiag 1"iclure or Sownd '|'|'Drl—|||.-"'l|

leas hperator ona 5h

DREDS af OQFPFORT af & Fedl Tofuse io Radio ]

TEN WEEKS of SHOP TRAINING

Pay Your Tuition After Graduation

We don't teach by book study, We train you on a grest ourley of Radio, Televisbon and Sonmd
gfuignicnd — af lﬂﬂiﬂ--ﬂfﬂﬂﬂﬂ Ribddio Becrivers, huge Broadeasting equipment, thn very Latasd
I lmig 1%ctwre and Snumid H.-'\-..rn.luq,l Ol S En L |'_r de Pracs

n.-wrl.i Tlllnlunn aspparahes,

:lF Yom dom's need ndvanced sducarinn or previooss experdsnee. We give yvou—
EF.E.]'.H 1'HE COYWNE SHOFPS—the actual practce and vaperivnce vou'll noed fior your
hrl im thils preat Geld. J'l..nﬂ becamiss wo cut ool sl useleis thedry and only glve that which bs nec-

SEBATY FOU Pei & practicel raining In 1 weeks.

TELEVISION ard TALKING PICT lIRES

And Television is already here! Soon there’ll be a demand for THOUSANDS of TELE-

VIZION EXPERTS! Tlm man who learns Television now ean have a

Get in on the ground-floor of this amazing new Radio develo
Come to COYNE and learn Television on the very latest, newest Television equipment.
Pictore and Poblic Address Systems a?

this preat new field.
Talli

Man. Hereis a great new Radio field just beginnin
wonderful opportunities! Learn Hadio d Work %Eﬂ-
and Sound E:upmdu-:tlun equipment,

PAY for YOUR TRAINING
After You Graduate

Here is an offer that has never been made
before. 1'l take yvou here in my shops and
give youa this training and von pay vour tuition
after you have graduated. omonths after you
complete my course you make your first payment
and then you have ten months to complete yoor
Eﬂl’mﬂﬂlﬂ. There are no stringa to thia offer. I

now a lot of honest Tellows haven't got a lot of
money these daya, but atill want to prepare them-
selves for a real jobeo they won't have to worry
about bard times or lay offs.

I've got enoupgh confidence In these fellowsa
and in my training to give them the training they
need an ¥ me back after they have their
training. vou who read this advertisement are
malii; interested in vour Tature here is the chanee
of a lifetime. Mail the coupon today and I'll give
vou all the facts,

ALL PRACTICAL WORK

At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. Yoa bafld radla
petn, inntolland servies them. Youaetonlly operate great Broad-

casting eguipment. You constroct Television Rec#iving Seta
mond actunlly trensmit your own Television programs over

t future In
elopment]

er opportunities to the Trained Radio
w! Prepara NOW for these
NE on actual Talking Picture

our modern Television equipment. You work on real Talle.
Img' Pictura machines and Sound equipment. You wern Wires

s Dperntng on ae Code Practics apparntus. We don't
'nul.u time on useless theory, Wa give you the proctical train-
ing you'll need—in 1# short, pleasant weeks.

MANY EARN WHILE LEARNING

You uet'Frqq Employment Service for Life. And den't let
l.n:k of money stop vou. Many of our stodents make nll or a
lﬂ:—ur: of their II-.lImr A QT B whl!nlguinw to achaod and if

¢ justwrite tome Goyneis 5 years oldl
-l:-u-:-nu 'I'rn.imn —pravan bayond all doubt. ¥ou can
find ook He-rEEhinpi- sbsolotely free. Just mall coupon for
my big fi

H.C. Lewls, Pres. RADIODIVISION Founded 1599
I:ﬂTHE ELECTRICAL SCHOOL
500 S, Paulina Street, Dept. T33H, Chicage, HL

Mail Today for All theFacts

H. ¢. LEWIS, Prosident
Radio Division, Coyne Electrical School
S00 §. Paulina 5., Depts 7314, Chicago, 111,
Dienr Mr. Leowrin:

hminmmr'ﬂlp:?mﬂ.ﬂﬁnﬂnnl: nnd all detoils of
Specinl Offer, inclading your' Puh‘ﬂ.l'lit{-ﬁd.ﬂiln"nil:h

Nﬂm EEENNEN I EREENRENEERESEEEL RS IR LE L

LR N L

Addresa. ...

BAT g EEREE ST RS EEEEIRE RN AR =

LEERRTENE A ]

Whatt writing fo advertisere pleaze mentlion Pepular Mechkanics
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Throw Awa
Your Aecria

Amazing 51 Device Does Awa
It ENTIRELY! Spacial uni-nl.

i @
Feature Improves Selectivity, Tone

IMPLY hook Waleo Aerial Eliminator on back of
radic—forget vards and yards of acrial trouble!

Sigd only 3 % 5 inches, Eliminntes ngly wirea nll over roaen, on |

rodif, or hoanglng cut window, rivim volume apd di=tanoe
ejqual to out-door nerinl with far BETTER SELECTIVITY.
ND MORE NUISANCE OR DANGER
Easy to sonmect Walea Aeral Elimina-
tor in 2 minutes withowt toals!  Emnds all
dangers of lightning, atorms, shart eirs
cuika. Mo more clicks and naiee rom
wine wml roime NOW ¥l CAE hiralk up
rodin in any room.  No wires uI|.1.|1:|-'.

SEND NO MONEY ;.05

Meredy mail the eoupon, Mo money
necesanry pow,  When  delivered ml?
postman 81, plus Tew conts postage, )
nat delighted, return it in 5 days—your F
2l relunded nt onee.

ELECTRICAL LAMORATORIES O,
IBepd. 1510, 141 East 38ch Screer, M. Y. O
 §F 8 F B B 0B R N B B B B N O O B § 0 |
ELECTRICAL LABORATORIER iy, Dept, 1310
141 Enst E5Lh Strent, MNow York Cigy

Serl Walts Adsfinl Eimiastor, wicth instractions.  WIHI
man £1. plus few ents poatage. I oot delighted, will
& days for §1 refuedl.

Dywanmic

e TN E D |3
SERLAL ELIMINATOR

Py prot
urn. Lo

Check heee 1§ EWC u':..-tn:r' gi—thuma u'.':nu- pesEtage chirges,
Saune refuod Gunrantes spplies,

DEALERS —Write for proposition

WL BECOME A LIGHTNING -
TRICK CART{DHIST

A Send 5100 for Langh Frodocing Frog Tk o III'!'l'Iul:I.I:IrllI-
ngs ®wih Irwirortians, Ueis T4 h.llt Telk Bogplies

g af
ALD A ART SERYVICE. Dept. 1 ﬂlll:ltuih.'r'rll

[EARN WATCHMAKING

anid b -:I me In-leprude-.nl: We heldp%_-m HE'-:IJI"E a E-ctlll:l-:-u
by borm, Sone] jor FREHE a". TALD
ST, LIUrS “'l' RABEIMG ‘EI‘IW‘I. BT LS. 0.

. :.-::arn'-"tn'ﬂj\

h-u.||_ ﬁ__

GOI’ERHH[HI
JOBS

$1260 TO $3400 YEAR

e p— — — — — —— —

MEN—WOMEN & prapmLIn |rl|l'r|'rl.|r|n|:
—18 to 50 f,,.-" £ P74, Bochanbar, M. ¥,
dueation e '3:7.'.'.'.";':.!.'!,'.""'..:{}." e
E:I::?I‘LF;EIEII'I'L En ) w—:-ﬂ:ll-r: hﬂ.-l‘lll'rﬂ-l. borar, wata lg: b E-n- :llﬁl
Mail Coupon iP‘)‘ )
'llllljl'\—-- H L e e e e e e e e o 5
£ TR
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N EW WICKLESS
LANTERN

1001 USES

Amacing scentife dlse
higlt Lite @ hqnd{rr:lmcﬂc
Lamtern wtilizes 9 [ree aip
au-:ln:ﬂ:ﬂ%ruolm
CAN

PO
Ik, whi

I'IEPITI.ITI, ‘h:-l'lu". far cexyy

ey, Ly gr |r.-u-l|.-r

qil‘;'r i.lrl:lrlll.v.'rl'nl‘u.l : sk r

dulnile <

foinlle =T AGENTS H\'AHTED

et the ey and withsrt FXeris

£ S S CE it m.lkl.u,pl. BlH&lay,
Akrof Lampe Mg, Co.
l.lrnp Hld'., Ahrun Ohio

S HIPsMODELS 2

& [ iSle Jdarely cansleg & srie- s=sle rmeslsls = g L :

=| b 4:1....4 Vikimg, Flus Ioews, Cioblien JI..'.-I -"--
|||- ||| Begdl Die Cim eodnl Dol FoUr gop

i!-:l Dogiag Awi,, Parlemeall, Vg

When all else fails end lk--tl-l.lr wifler-
T Wil flexible Yno metal”

Illi.trmt

Nl Fol TR ST

MEEFNCR ARcH SUPRORT Co. T50 W, £ Tanion Bogtesn Lossvur K
BLUCHSTEIN'S FIBRE LIMEBE

Lo Hlml.llllq.r Lis :.u.lllE AL
15-.“

strong, “.l nent. lht.,
i1l._l. ments.  Broce for sll des
cEmitioe.

B, BUCHSTEIN CO.
Sardd for Gatalag Todsy GFE 3nd &re., Se., MOANLAPOLIS, MIAN,

Hu JOKE To BE DEAF

— EVERY DEAF F‘llll-ﬂll HKNDWS THAT
Cienrge F, Way made bimeell bisr, sfter belng deatl for
26 yenrs. with Artlfcisl Ear [Deums

— ' nwn invention, He wore them
day amd nlghkt, They %0 Ferieli]
nadses poil ringlng eses,  They are
imkallvle nil pesfectly cunl:nnl.'hbr
No nne Besa Lhem, e fer bl
teue arory. “tHow 1 Goe Deat aml
afade Riysel! Hear'” Alsa book- Artigche)

|k om IResl e, o i K [itum
Geargs P. Way, lse. T3 ILalmaan B-!N.h.l.. Dhircde, Miskipan

pquerthese
AILMENTS!

A 0o yoa Yall in"? Sufler might rixing,
canstipntion. pamne in back, begs, feed,
mervisusnesa, mental |Il'|:lre-'l=-|-'ln Hea-
it hps |;|1I-||'\-:|'|.'|lr\-|l-||. that these "after
40" pilments ore often mof mecely the
srmptoms of approsching old age, buat
prostatn gland foilore. If meglected it
mAYy NMEEEN ETOVE surgery. Now o drog-
lema home LEenbmant 18 TH"'T!'«":"'I.I'I.! that
has Brought nmaring relied fs thou-
eandla,  Endorssd amd ased sy Imany

|91 )

doctora, Owver L0 men have teated
1%, Many feel 10 FEARS VOUBEer i1
T i.h].ﬁ Write for Trial Offer and

daring froe ook of stariling Incts nbout I1I.t'|.|.]h.'.!-1. 40,

W. ). KIRK, President
THE ELEGTRD THERMAL OO,

Z170 Morris Avenue Steubenville, Dhie

Wher writhiyg o adverlisers please werbion FPepulor Wechanics
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All over the coun-
trv, men are going
back to work-—--

As the pick-up
gains speed, new
men ready-trained
to the job will be
needed.

Dezirable Jalb

v txken joh with
Arperifnm  ISEHIRE 1| %
Camhbrxlge, Fo.—& ©
airanle goal BoOL s n-d
wooeH e #lkher oo
grnds.  or :
e, —T,

Fitsbungh, .‘:‘l.

Chief Draftsman

*“Yaii helped me seewrn
tlom wieh WWistern
% & Brtesl Co.. Hloe
lu.l!fnd, 1., wheee I
have good opporfunit
Ii,l-'l_l-&l::Elurf']'lm[:lmﬂ:I{
man within viry short
M= Gernld O
Michber, Chleago, I

)

"“Have seeured position
s [Jr:l.n.nn.un. dealgring
elavplord godn pleta—
gquite ol e bl o fll,
But I ean hold jc with
yair  help. " —iClFnen
L Liriser, 51, Louls, M.

Best Investment

"Am aniering Dirpdting
raom of Blow-Knox
Company, FPlitssburgh,
with avery chamor for
adransement.  Kloney
Epent for J0iEF caibfsn
wad heat invemtment 1
ey nade " ==Arhur F.
Bazon, Bnxwnsvils, Po.

Ih
Likes Jabk

"‘Zl"lla-lllL youl foe heel plng

EEI: n jof ns Tracer
nh Ferroie Aies]
I l:n-ilurln Co, 1 :IIM my

ﬂqll-'ul llﬁ'l-l'ult.

"Have obiained

thon with Elsetrin Con-
I:n:-]IEr & Alnmufnetsrs
in Clevelanid
Lih IJ-ruII.amHn a.uli
Dellgn.u:r ['m {:
Aheklad plak." "— P&
Bweirt, Toronfo, (khlo.

YOU CAN DO AS WELL

13A

‘“A Job for Every_ Man”’

HE PRESIDENT has been suthorized to spend billions n.F dallars

to put men to work—to nasure hetter than “living wages" “A job
for every man!” is the plan. Naturally, the hetter-troined men will get the
better-paid jobs.

Among the first put on the payroll is the Dmfteman, because every
ecngineering, manufuetiring, and construction job starte on the Draltaman’s
table. His drawings and blueprints boss thousands of men on the job,
That's why the Draftaman iz right in line for good pav, steady work,
rapid advancement.

The Best-Paid Positions in Industry
Are Open to Draftsmen

Thousands of well-paid Engineera, Architeces, Foctory Buperintendonts, and Fzecuabives
wlartod] ar Deaftsmen, LUET W Farnan ix im0 Pine Tor promotion to similar posidions.
And between the Dreafting table sand the executive's desk there are secores of allractive,
well-paid fo i by Beginning your Draltineg troining now, you notb ooly assare yoursell
o posoid jokr anon, but alss pot yourself oo line for stendy advancoment.

Dirafting opens up to you the line of work you fike best—Inzinerri
facturing, elo—gyv s Fonl the foundatlon teaining oocesaary for
succeas—herps

. Building, BMan-
vencement and
yoal io touch with the men who contrel hiring and premotion.

Your Training Decides Your Pay

Vou can't get the Eradned man’s job or pay withoot fred petting the trained man's l-rmru n.._
Y our rote of pay is bosed directly apon your trainine.  Tradning will practically dewuble
VonF #rning powee enable yais to earn §2 to §5% and up per day moee than the olerk or
Inbiorer geds.  Start now to Eroan [or the pay you want o get.

Let us send you, without obligation, booklets explain-
ing complete educational and employment service:

Dept, D-736, Drexel Ave. ar 58th S1., Chicago, Tlinoks

You may send me, without obligntion, the booklets described balow:

Beginning Drafiing Leason shawing you loew easily and gquickly you can fearn
Dralting st bhome, This tryeut may shiow you the way 0 success.

Ln-ullbﬁtud.-untl and Graduates whom j‘glf l.'-III:I cudl upon of phone, They have
profited by invisting spans time in mo naslch g Bome training.

“Sslective Emploviment Service ”ﬁ:mrnhmg' how we hnve ['IEr_ﬂl"i.l hundreds of
students and gradustes cush in on their troining by securiog gocd Joba.
Mame. o,

a b i B IR e e R B e R R e T T i e ] Ky

LT s S S S S S S o R PSR
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This Complete
Listof 380

lueprints

FREE!

1f yon like ta bndld things, clipp amd mail e
poupon  below for o complede lisg of 80
POFULAK MECHANICS Blueprints, This
FTolder gives a lisl of 380 Musprinis for baild-
ing bonts, craft work, clectrical equipment,
machimeey, meetal woerk, model makings, play-
pround and gymossiom squipment, wosdwaork,
tove, roillo, ete.  No oither poblleation afces
wiieh o wigde variely of prajeeis, Ged dhis list
of Popolor Mechanles Blacprints now. Mall
tlel BV,

Blueprints for Making These Projects
25¢ Each or 6 Blueprints for $12°

BOAT BRUILTFINAG
E-r-lI TO3—1 ;l- Duck Boat, canras-vovereid.
alpithile

SN 77— 2 ft. Mowbeat, flat buttom, tran-

mil,
SH: JH I:-u THT ingl.—Ajr-drives lof Spoeds
ster, uses £ eplindir moturcyele mgise ami
4 L prapeller,

SN 840 1o 845 incl.—""Hi-Hp"" 2 14 Ift,
famlly ouibsard or inboanl rumebouot,
CRAFT WOERK
5N 540—MHand-wrought Heok Ends, hress.

dhesign hamanered ansl swed,

BN Ehd==Hand-hammered Fipeg HKack and
Al Tiay, porergl desdpne with puiloerie
SN GiT==Minlature Japanese CGarden, con-

abriiciion of hoie, hrldge, oo
TH4—"0F Peini™ Ster Lamg, slass dnd
ST CoESLrucLan.
MACHINES
BN ET0—Beld Sandir, nigle-lres frama, b
by 40 in. sendineg kbelz.
BN B S—Homemade Shaper, =plndle mounied
o mobor, woasnl frame,
S5M Bl3=—Lntha Tool:FPost Grinder, rigld rom-
AlFiEtinn de-dpgms] o el i 7ibration.
SN BEli—Homemade Basdsaw, 13 im, tone-
sirucieild of plywoed,
METAL WORK
&N 520—RBall-bearing Weatherwane, Conch
dmil Foure, msetel @wt-miir.
BM S57—Folding Camg Chair. metal. woml
anil canvas comstruetlon.
8N Gl4—Bent-fron Flaor Lamgd, fwa ale-
aigia, bens, oold,
El'l aid—Mediaval Wall Laniern. hamineseil
park, &did A8l whth elerfree Jame
SH I.Ii'l—l-l:l.n:merrd Cagsar Enirance LUrit,
poElilnes numbsers, Dimeplate, lamp, Bell,
mhi=l gilbazx,
MODEL MARING
8N GBEI}==36 in. Yacht Model, =olld hull hel-
Il e,

E"H;?igﬂ fo 704 ingl.—Flying Chiamd Skip

SN 17, TITA, FIE. TIRA—'"Hall Maan"
Bhip Model, eoprodigetion of Lenry Lud-

SN 722 ta I8 Fnel—Gai-ired | i
AEl.—Isai-Nrid Bpsomokive,

SN THEE—Prairle Scheamer,  covercedswapom,
LE |III. ong, woml, cardbasnl, 305 agl
vkl

SN T8 & T45—Steam Haller, 1% in, whecl- BN Elf=—Quers Asna Coffes Tabls, antigun

lidiie. represfuction. drop lesl, eabriole leg.
BN 747 & Jid—Moler Wineh, fing meckins BN 53—Three Arbislie Soresns. 5 f1. & In.
work Tequdred. hiieh, wallboard nbd lestheretbe oodsbiiie-
SN FH==Hania Maria, mmulel of Columbus® 1inn.
ship . ) . EH Eli—Cabinel Besch for Small Circular
EW Fr3—Mpdel Airplane Flies Like Bird, Saw, Ethres drawers and cupboard,  belt
“Jé:ﬂil“. wings gperated T roliber hanil || [Tl = E] i
fo B0F j=cl,—DeWit! Clinten Train, —Thrae Attractive sholyves, clock and
sneall  maile] rl'|||I|I|:I'||. Lithe work. made I|l|I shelves of thin oo,
of hrass and sl BN BII—Child's Rabhit Book Caie, plyeeosd
&N 327—""Super-Sglutien'® model of Doo- rogstrueiion. nall jolnis,
littla's racing plase. BH G2d==Spiral Candlesticks, laithe work,
M EI3 Ao B3R inel.—""Boverkion of the Rans™ methmd  iTusd rated
Ship Madal. fomous Engllish mmein-o-war. HPIJ E]E“I—H it IE-l-:nIH:Ii waier pipe used for
WOHNTWHRE wanming  nmd  sfeechers, )
SH L—Window Shatter Sugoestions,
BN M =0Orandiather Clook. stralghi=giis EN GhE—Manazine Basket, thin wosl, twe
B aliernate desipne
5N 5|]ll—|l1‘-l||ll Backgammaoa & Chaclier SN G66—Tea Carl, turmed legs, 8 o melal
Bk allraitbve éxampls of Inlay wark, whevls

&N SIJE—BUIH in  Telephone Gabinet, il%s

ordlmery frame wall, arched 10p omd TOYE
|:.|r|~rI||ry el B Rii—Toy Daskeys That Walk, o amuEs
SN 807 & S08—Doll HWouse, 5 roomes, wond Ing mnimated boes
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I'll train You Quickly fo
Radio’s GOOD spare time

and full time Jobs « « «
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opportunice,
Some Other Jobs
NR.l. Trains Men For
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covemad ln my eourse,

A ppamt e
n-|u:Hrur of Eoipmil Fletusn Apnoratus.
Bllp (Fperafor
vics Blps a1y Puhbio Adifres
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WANTED - Ambitious Men and Women

exrerr AGCOUNTANTS

EARN MORE—Get Rid of Money Warries

Tralned Accountants command respoasble poaitiona and big in-
comes. Changed hu:ln:u conditions ke ennnm]u:alj' imcreased
the demand. A new, “egrpto-nnderstond ™ Coarse = simplifier
Avesumitaney, Leasona prepared and teaching supervised by one
America's foremoat nccountants. We trakn you tharanghly in apare
tirme at home for impomant execulive accounting . positions

ta qualify for C. PLA. Exama. Bookkesping axperbinss nal fiss-
EREATY, W enEt—eaay terme. Send for Fees E—TODAY,
Mo LetTER MEcrasary. Mail this ad with yoar name and address.

Mutiema] Schoel of Commeree, 238 Sa. Clirk 5t., Chicago. Dept. A=1

ENGINEERING
and ARCHITECTU “E

T B %fﬂ?ﬁfflﬁ‘?wm
Course 'ln AN MOHET BATED Lo tullim et e
Two Years!

You Want to Earn Big Money!

f
- "ﬁi "r ENeINEERING oLLEEE -
STU D'I' AT HOME
trainine.
And you will not be satisfied unless you earn stendy iﬂm 'hr 510,000 Annually
promotion. Butare vou prepared fer the job ohesd of vou? ‘.hn.:-n train K2 homa

Lagnlly troimed men wn high
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Do voii ireasiai® up e Lhe standard dhat ipsdres stiosessy E.‘" mﬁr &q"m

Faor n maore redpenalle potion a fairdly gl edgealion ge -l= =t II'-Plllllﬂ-ll m"—"‘ﬂlﬂll ] .

neceasary. 1o write o sensible business better, o prepare “ et Eridenea - benia w mnlm g

catimates, to fgure cost .|-|||I_ ta compale inberest. yoo l.l'lll- mmﬂ--ﬂu- Dapt. 1084-L, Chicage

muel have 5 certiin amaanl ol preparacion. Al thia yoan

must be abde to do before you will earn premedtion. Eﬁmﬂ'“ﬂnm&“;i; %d'ﬁl?‘“:
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edee 12 TLOL ¢ ||| in a1 high school comrss, Wh -_I |I i Nsbvsd] sohonl I..I1I' tusitlsn=—Ensy termmne.
Senal .I'!rl'rr\rhl-ﬂ-rrlflu-l-'mlnllqrr-l-ﬂn

g ||-|'|--- : Tusea b || den fesclf with men wha .
harred from promotian by the lack of elementary sducation. Fage-Davis Scheool of Adwertising

Dept. 1357, 5601 Mich. Avs., Chicago
Can You Qua]liy iﬂr a E::I.!f.-r Fus]tinn 4

AHTISTS MAKE MONEY

ete aml abinplied high acheal caurse in twe yeard, gl ! .
':-'--l: .|'.III |..:-I::--I-:.|.I|.- I'I 1] I:-:: :|': |:!|I-I I--| : I. .“u-l'”-l I':r |-:Il. Iq.:nh Find out your ability. Send name, ages, secupation and address
Eiginness, TE will prepare ol 4o hold vour own wiess for Free ¥ eorstional Art Teat.
compebiihen 18 keen nred exnciing, Dy not dewbd poar abblity, Fadaral Sehosls, Inc.. 10171 Fefenl Schale Bde., Minneapsiie, Minn.

ke ap vour mimd Eo iE and youd Wil soon have b
New Ideas now Salable

quireenenls Lhat will | N o0 akehess and Mg money.
YOU CAN DO IT,

Let Us Send You These Booklets

List nr' Loeal "-n-l:u-.|-.‘l1r"i |md Graduates whom ~_..-.|. can

Before Patenting

Haove yom o sound, md-lm'l lllfﬁlll-ﬂ'll'l- patenied or
unpalented, for sale?

nta And EEaq Chartered Inslltult: nf hmen:ul Inventors
y @CUTINE good Joba, BT Barrister Dullding Washington, [. C.
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'OneWeek from To-night

You'll See PROOF that

| can makeYova NewMan'
ottt

By amazxing dic + Dymamic
Tensicn, changsd mas from & BT-1b,
weskling Inta the thw{rﬂ- an you
mor lhere—Uwioe winimer of © rtlll-.
“Tl-:".:lhl;'w ] H'-:-lt l:lrfiltf.!'
an Gy N DDEN Dne

uﬁ..r. i th anly Matlenal and

mismations]l Contsats hald dwring
the pasl 15 years,

NOTE — No other man
in the world has ever
DARED make such an
offer!

GIVE MORE than “promises.” [ glve FROOF]

If vou're sick and tired of hali-baked idexg—

if you really want a build like mise-Lhen
one week, just T DAYS, is all 1 need to
prove [ caim give il to youl

You've got & body, man, Why not make

ita real bandsome man's body ! There's
MO good . reason wl:} youi shotildn'i
have rippling cords mighty muscle
across your peck and shoulders.  No
regaon &b all why vour chest slhoulda’t
ke strapplng, big and husky like mine
—yauar arms and legs powerful—your
r{hrl:% lasting=—vour vigor and pep

I uzed to be a sickly, half-pint runt
wrighing only 97 lba.—a “hhnghing-
atock' wherever | weinl, MNo fup, e
friends. Eight there I almast T
forsome of these [reak spring or weight
contraplions Lo make me “'sirong”™
But THEN—hy a lucky break of my
life—1I Dynamic Tension.

Apparatus is OUT!

Look ot me now. Yao dom't seps
any skinny, labby, p-gccoant bag of
tanes bere, do vou? Thisia what my
remarkabbe secret has done for my
bady,  Twice—againat all comers—I

MAIL

have won the title, ""World's (Aost
dl"::rl:'a:i:t'l]. Dl_-ve!nwr]:r Hdn-l.u: Mo woas EDUFﬂH
Fl've gob no uae foF tricky weighis,
pulleys or machiees that may strainm Fﬂﬂ,FHEE
our beart of olhier vilal organs,. I've
immli the natoral way o boild the -'u'u'“-
husky, saolid, AGghting moscles that ™a- § X I r - .
Lture mmedns for you 1o bavel And ve o CHARLES
abiown thonsands of other fellows, many [0 8 & . T LAS,
af them probably much worse off than .'. I'Jn _CH=10
vau, haw to develop themsebres into F ’ i‘i:nj
champions MY wavl I i
1°11 give you cleni-cut Fealtly inalde, tog 2 ,f r_-':sﬁ;.&“ New York
—sahow you exacily how I:I-:I eck rid of constis 4 i it Abe Broi i
e LEom, PoaaF digeatiai, bad brgabh, Emples, an r 1 .
other weaknesses that are robbing :|.-|:\||.|.I Ehe yaurl}lirmu?[l}'nnmm

¥ Tension will make a Now
Man of Mr — glve me

-f healthy, husky body and

,p big wiscle du-.-ﬂupmenl.. Semd

& me vour free hook, * Everlast-
ing Health and Streogth.””

goud dimes aoid things in life that can be yours.
Mow malke me FROVE [ can doit. Lot me sond won

the FREE Hock that apens Lhe door E0 he=man Hylng.

ﬁuur. tcll mte where Lo gend il There's oo olhlization,
ut—be BLAN enough 1o send the coupon MO |

FREE BOOK

My big book, “Everlasting Health and Strengih™ | iz - B R TET ik
—ﬁu.-:'ked with actual pholographisand vital factsevery | ., {#eaas prist or wrie plsinds)
lellaw misl kiow Lo Eaoe lilc=<tells A b whobe remark- { 1
ahle story of Dynamic Tension. Privately prinded 'h’l-..n. i ! 3 | BRI o oo
for tne, it's FREE if vou act AT ONCE.  Are you read - bl 1
io lrarn my pecretf=—rendy o learn bow [ can give YOU the kind of body
that will make you o masterfol lender?  Then tell nse wheere to sead your
:}uﬂ. of my bpok. Fill in the coupon and mail TODAY to me personally. ‘.
A EEH E&Hﬁ RLES ATLAS, Dept. B-10, 133 E, 23rd 51, Mew York y
V.
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” Eﬂ 'I']ril;.lmnn'illbnnhi:fmef::.r

et drnined i outo work. Ope-
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mechnnies, pnd here s s quisk way to
b know |:-a HE @fy e,

carn all you nasd
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tnpsl them.
FLUT YOUR FINGER 00N THE FACTS
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IMMEDIATELY
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Nirly SHW pages—aover 000 hisdra-
pll;llﬂ hﬂ-ﬂh tloms GI:I'I.'EIIEEPE'-'EF}' deetall ol sutomohis
and aules in ponstrisekan and eenale, Loebudes avia-
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GO TO HIGH SCHOOL
AT HOME

Maenm up the educstion you missed. Stody
nt bome lo spare flme. Toear cheice of puke
jecie.  Expert Instructiom.  Personal servloe
You make qulek progress besmuss you ore In
g elass by yoarself, Ddploma.  Mall esupon
iodey [of Iolemitlng FREE DOOELET.

INTERNATIDNAL CORARESPOMDENCE SCHOOLS
#The U'nicersal Onicersiny'™ Box GAFF-0, Strantan, Pa.
Withiut ecst o ohligatbes, pleise pend me Pall pariicalars
whmzt tha coarss [ have chetked—
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with this New  “Worlil- Iml!ir.‘:
indostry. TELEVISION] Learn
madern theary End practics atour
rernment  Doenssl  gxperimental
ailcrst] stEblon. WH X A s
FionlF eqaipeal atidlos &nd lah-
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T T
e 1 ] nie
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Limiied classes. Full information 1o men over 17,
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PHOTO-ENGRAVING if'ion:

We Furnish sqeipmenl azd materials fciod-

@ largs phots sngraving camers gomphis WAk lamps, loes
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chesk buxmsan with the eguipmen fur.
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NEW LIFETIME BUSINESS

E-TO-HOUSE CANVASSING
FOUR IS SALES 'DAILY
.-.F&I.F.'IJ% WL ¥..

I.I-MI

m
Dept; Z01Z-K Mahile, Al

Protection

DEVICES
Send Today lor Big lllustrated Catalog showing complets line

of Tear Gas devices or protection of life and propedy. AGENTS
Wanted far this guick-salling lang-prafid non-compstitive line.

LACHRYITE CORP. F. 0. Box 1719 D, Dept. A-§, Chicago, lIL, U.5.A.
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I'B:I-‘E an ﬂlnllll. walermark  debeitor.
e tame.  Vanwerhls  Hyndman, Pessa,

TRITHD Btates, 34 dlferent 130 50 dif-
Terendl Canade I0e . Elaynes. 1I0th, Toleds
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E.!."ﬂ‘-ul"-' Set of gtwmps showing cannon,

o battleshbip, Arleg #qguied, alrs
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1lustrated mﬂrlrl:h: with 2608 eollecgors,
Al Amerkean beakbet ]Id Reglstre Eshang-
Ialtes, 50 Iapsage 1Sumesu, I'arls. Franee
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heanze, Ghree-ceni mickel asd Earealn 1k,
25:  Thirteen deiés large  cents, S1.00

l]m'r 8 1" Cafin. Avguela, MMulne.
THEND 180 For & diferenl eolss end eaia-
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prls wanked? l'l.ﬂi Bpprinlty, Dhept.
|r :||c| :| - Fifth_Awmi. Xew Vork Clir,

TG Pnuri'h- I:I-!:Ii: rEM.TH enlargal,
allme  Gg7. s EIEE, dﬂm
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MAKE Arilficie]l markls, seleeful Iﬂl?'
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aeeid  1ght.  I*repell-0-Li4e Cempany, ME

Washington, Ohils,

HIGH-GRADE SALESMEN WANTED

OPEONTUNITT—Ralesssn wanled o rep-
resent this large patiomal printlsg, eoReers
rlal ealender a8 offlce supply house,  Wa
inieafaciure by all processed eveeylhing ap-
piving ink 18 gpasse--all general printing,
Men mecded are fhoso wilh car—eIperleneo
preferehls hyt nog esserilal—ihose willing 1o
reake & smell peod-will depo<ly os semples,
which 1 retursable  amly dks hefier Eypo
W men whll anewer this ad. for ther
wlll ask thelr Bamber or sns concern's Qs
chesbng agesl sbosl ws, Mo millerting e
dome by ogr meproseslatived, Heferenrcs de-
alrel with oppliestlon.  Fork Warng Print-
Amg Company, [Mp’l. P, Forl YWagne. Ind

BALESMEN- I'l]qTTt]l'I'I TORA. New auin
1ire mpatrh:; guarantesd B0 000 miles. Fe=
palra blowouis permonenily, Sells gasaged,
KRt pl.p.1.||,||1'\;|, FN[] l|I|'||'|I Halesmen's ol
109%, Up fo 304 te delers, By sells
v Fxelusive ieevitory.  Eromomy LHubbar,
£33 Turkhardt, Tagion (il

MANTUPACTURER Gusrenbecd] shoes, 20

wears Ik boslness, wanfs sabeamen,  Healy
ragh daily, XMoo sxpeclescs reguired  Boles
paifit fres.  Write Masom Shea Bfg, Com-

panw, Teet. FE24, Chippews Falls. Wihse.

HEEE'R Az wsmuiual opporienliy to make
£300 monthly @#Etea, XNallaoally knoen lna
woik umlforms, coverslls, dackeis, panti,
shirta, capd, Advestising embroldered.  Ee-
ery bhusiness s pmospest. Outle free. Wrlla
Alesiee o, Thept. 734, Ligemler. Tnil

FINANCTAT Independenee and Encome for
life thmough constenl, ever-iocreasing epeal
eomilailamy  without eall barke The busl-
nezs Emiada rich by che depeeasiomn, Thuilnes
mnil professlonsl men boy an slahi. 4%
initlal profit, Comigeseealile-F Co, 508 8
Dearbarn.  Chirnen.

NEW Nobber poods line. A7 revolullonary
Inventbens.  Heim, olfleds biiy Iestantly.
Nu=ilers making 1o $00 weekly. OutHe
Forlsiee BMx  Bhkes 14400 Akeon, Dhis.

RELI. Biorss or hames—3cissors sharpen-

POPULAR MECHANICS ADVERTISING SECTION

5000 dxfl CIROULARS, Lefterheads. en-

ers, EEs Hlghlers. rmagar  Dlades,  psglrls, u'lllll.lleu. gl;:ulﬂ.r:h, £7.50, Bimgle thousand,
Breath guss, chiswing laxstlve. ndhesire 1:&:'.. mples.  Ooeedprint, Harrlsosburg,
llsh, Eandkeerhilels, polishing clotha, 1!'|II|F|I|
woim, meny  others,  Adteactive  dleplays.
E:i:luﬁnﬁﬁ- Soperbe Ca, B30, Dheltl- PRINTING OUTFITS AND SUPPLIES
{
L dadly STANDARD Printing cutfits $5.80, $20.00,

WK LERFUL I:Ip-\-ull:un:lls.
ran ke omrnmil  Ro experlencse  necesinry,
You can siert af ooee.  Hhowine [atest thing
i, Felf prolection &nd BEaing peobectben ot
mast, Afpes 1 to 30, Nob lnsurance but pro-
vider broaflie & tn 10008 Aalural o ee-
cldental desth  $29.00 per week if girk or
I:.|-.|:r|||| Address  Natbonal Ald Secieiy.
Dhapt. 18, Springfald, [ilinole
mEW ‘1r|n|l|:|-|I|:|'—"=|lI|| wLETy I|||l|l||n:5 |.11"|
fesalonal man. Four EIG seles daily pay
280 weokiy, Fover claarsd 34056 In 1l1rr|:|
monita, Wrelte, F. K Armsireng, Presi-
dant, Dept, "M, AMabile, Ala
FENKRY Each, any elze! MNom-tarnbshabils
window slgm betters.  2310% profit  Friw
workEng fpelpeeent, Samples. Thecord break-
}'n"h t-l"l'rr. Ailes Eign Works, 7041 Haliied

HELF WANTED

MEN WELh ears wenled ler beeal bia &nd

coffer mautes. Mo experlent reqwined,  Aust
Lo #ktlafisd to make 2700 wesklr ol starl
Cmanvaezars neswl pol appld. Wrlle Albset
NIElEs, Houte Agre., 3370 Manmouth. Cln-
rinnatl, Thia i

EARY #3510 & day &8 credit manager

in your cousdy for lerge mifiona] orgeniza-
than. o selling. Tenifed. pleasast work.
Brerul stasp for pactisilina, ral Mlgrcasm-
bl o, Qbex 136, Acddriam, Blich. o

MONEY In mushrmems, Fars upsanis of
2% wesklyr or more, growlng in cellsrs oc
oulballilings. Weaily mackel, Boshilee anul
particulars  free.  Esiablished 23 years.
Aulenae Mushsoem O, Desd, H, Teranto LD
Canada. -

WANTED Tariner, Wiking &rie  South
Amerlea.  Advertising stunt. ™o Invesiment.
Full information (miinmgraphsd fallap 10s,
Wapner Adverilsimg Servlee. 384, Trenfon,
W Jiraiy.

A ENTE-—Mesow carn and callous mamdver
will budld Fou & seady reprmt bugineas, Seed
indley for pocker-slze il eutfli. The Hlees
Company, (00l Hearle Widg,, Anochestar, X, T,

SUL0L Lists fc,  Lambls, Richlaed, Pa

I'Jl.l'-I' '!l'-a'ar [i1a:] |:n|.1]|. I-1H|:!DE|II1.T rir-
rglard, adverilzing, ele, Barve mony, Eafy
rales furnished. Print for otkers: big peof-
its, Jumior press, §5.80; job :lrml:l #11;
pornr, $140. Write for free ratalog and Tall
Informition, Hekey Co, V<11, Marlden,
Unomartbout.

REBUILT Presses. Advlse size wanbed
Renil stamp, Eichgago -5, 450 B, Mals,
Merlidem, Cann.

RITILIY 5x10 Preas for 1. Thusisated Is-
siruztlons 130, Superber, Box 821, Bed Liom,
Pisgenglvania,

PRINTING Outfls—I'resses, type supplies,

iypa moveliles, Rend stamp for catslog,
Model T'ress, York, Penna.

GUMMED LADELE

1,000 FRINTED: Name. busieess. sddress
Bie. JBA Compaey, Har BE, Holvoke, Mass,

S0 GUMMED Labels T w1%4™, pelnted
with eny eopy. Im rolls with free  holder,
mEplele for B335 podlpeld, Ewe Ready
Lebeds, 267 W 17th 5b.. Mew York Cliy.

DUPLICATORSE AMD DEVICES

DUPLICATING Marchdnes $5.85 to $05,
Rotary stencil. elay cemposlilon, gelatin fiim.
ENloat eommlele e bn Aserics, Fholo-T.0bs
falder Tres. [PHishargh Typewrlter Supply,
RHilen 5TT, Mletahivrgh, i,

RUEBER STAMFS

KWAME., Addeess, 2 llnes 25z: 0
dbe.  Sipmp 'u‘-'urlu- ..'I.uhl:rn ]'qe r

WED-BUBOER. 2 Lings 2555 3 lnes 65
Fihlberg, 011 Farnam, LeCrisse, is.

TOBACCD

lizee

EDUCATIONAL AND INSTRUGTIDN

DEATH: Thes what? Found. usdlzpariakle
alenl e eldemnime § P EH":'. hievofid.  IPross
pacbid Je, Tiarbed, 3724 Whittier Dk, Les
Angeles, Callf.

“THE FPersonal Liberly Cowrse™ —A clerer
ombingtlon of mirth, informatios amd §n-
vt lon for quickly overcosiieg far, badh-
fulness and phrsiral compleses in men. No
drugs, no gyvimnnpstbes.  Full partbedlaes Trio,
mealedl, Hamy 1. Gandener, Dox 407, Sta-
tlon O, Lo Ameefes, Callf.

AMEXN Wanted, Omalifr for post-depression
Eeernment Jobs, Perileolars fnee. Frenklin
Institube, Degl Worhester, M, Y

LEARN W :Irh'nnh Ing, Fxparl rr.-|lr||;|| '|lrl.|r'|1

mavements 2, ratnlop 5o Biewari®s, BElxth-
filive, Fi. Laoula, Rl
7. R, GOVERNMENT Poaltions, Fi700-

E1900 anid up a year. Let gur expert (fermer
poveEmsiel EINMMINEF] DECpESE You (55 & po-
gillan in Lthe milway mall sereire. rusal car-
rler. past affire, costems amd oiber Brasches
Welts Lada® fes Pree boshkber, Depl, H, at-
Lerman_#rhopl, Bochester. B, Y.

WE ian qualify row for secret sercies and

WIRCONEIN Teal tobaros.  Chewlne o
pmnking, Try oor 3 poend siesple pdeisge
fre klnds $1.00 prepeid,  Erenomy Hran
now 6 poumds 3100, Fermers  Exchanges,
Filgartom, Wie

GITANANTEED—Trkaren, smoking & The.
Ghe; B0 $1.45; chewlna, 5 1hs. H5ep 10,
1.6G0; 20 pwkst, 30¢, Flowerd e, Alay-
tald, Ky,

FOR SMOKERS

ATTOMATIC Clpartta  machine 21,85,
Ask For illusirated Telider. A, ©. !lllrl|1ml
Whs., Dept. Po0d, 1055 Bhecldan Bd, ¢
g,

RAZORS AND BLADES

BEHAVING Ta g joy If yoiz_uss the Tdml
razor sharpener. relall orice T3e. WO el
seniil you CleCtn ramer 106! Cim doiibls edge
Iladey Bilc; Eubs shavieg eream 250 and
giypibs pemecl] 152! codal rebakl valus £%2.70,
Wi matl entbre rombinetion for £1.13. . Send
mozey  order.  Neilonal Dilsirlbullng Come
pang, 1500 Blmssschusslis Ave, N W,
Washlnglon, [ C

selentifis Ievestigators carcer.  Tolernatbanal - 0
4 3 EEEF Tour bedex sham. Nothing e
?;_r:"';r:-"?;:rﬂru Imstitute, FAL-8), Ihboken, | yui) Send nuarter for partieniars, Pertsn
i - Company, Little Rock, Afk
PRINTING, MULTIGHAPHING AND HAFETY HRazer Dlades sharpensd.  All
MIMEDE RAPHING imakes, 1r sach ples 5S¢ peadmge.  Wrlis foe

CATFIULE Fdyle stop leak, 190 eird lots,

alg durch: 12 fanl Iots, 46e: amall lola Gig,
wendth IPeclorios, U & L:rn-:al:. Allmne-
|'_||'||§ Bllnn,

ALADER IJR-E- List 100 1tbind S
.Hyv-._J!IL muni, i
TILARTY HNew |:l|lrn11l-:r‘| tusiness ballding
lan for all reiailers Sweeping  toonity.
‘mrpeixivh, Bgloamen cleaning up. TR
sellinr outfit Tree. Stlewlobers. Ine, 1311
Raveiswl, Chirmgn
GIVE Prdis—ITs i 2170 weekly, E508, (il
munchboard Hirm announre:s pew po Eneest
mesd ples  Besson atarilsg. K&S, 450
nreraunnd, Chlcoags,

DITATNESRE Letterdials, #ovelomes, 108

mach $1.08, Tare Printery, Hudwon, K. Y.
DRAWTNGE Al eplz made 23 ordar.
Eressmann, Washingten. K. J.

30 (dlayll) RULED Letterhesds §1.25:2

plain ®1.0k  Thsnald Bmilh, Hlu__!.umlnﬂ_ i,
PFRINTIXG, AWubflgraphlag, mimmgraph-

|ﬂw.l:ik1'rrl.1-= Vaepakzn, 191 ELghth Ave, New
Yo

1000 RITRINERR Casds, +||-|]. case. 150,
Pa.

&l 1ber, *rirder, Ambier.
REDUCEDR  rires,  stailonery, cleewlars,
chesks, loase-leal bBiaders, rullng. Commes-

£ial ress, Tialavia, dWhle,

AATLERMEN—Four $19.80 salex f0 stores

med you EN0 4=k dull Bayeri Brsloma, Fai
1555, 2RHL-13] Ehedbeld Are.. thirass LI

NEARGRAVT EEA RS —250 Letterhends
E’E IEII1'\-"'|'|I'|[|I:"I F1.00 peepeld, Sollldaye, Knog,
TSN,

fress melling hag.

A Chiragos Bharpesizg Os,

Dien Nlgines, Iowa

LEATHER

LEATHERCRAFTSYMEN —TWrite far fres
Insdrertion sheet and pelea Qe of Joatksr,
Civedla, wie, Addeess Tiegd M Wilder &
Company, 1#IE Croshy Ei, Chiesga, TIE

FIELD GLASSES, TELESCOFES AND
MICROSCOPES

I, KB OFFICERS Prismatie perlscose,
THX: highest qualldy schromaile d lens
misdem; sl Fovernmest §AT; cleamad: re=
canidit loned—E5 6D 1:q.||:|'. Fi=ss soie-
leathor easin  lesly 15K nﬂ:.:;.gl |g|'||g
high gwmalilr; .'lllnm. len I.'h "‘i tpald
#1.H, Flala, 4T Warrn T"




POPULAR MECHANICS ADVERTISING SECTION

GUNS, FISHING TACHLE AND
EPFORTING GOODS

QUMNEMITHE" Beerets—Iuing, wnerzeing,
checkering. 20v {ooin), Inlscnatbeeal Agpen-
oy, Chncinaatk,

HOME WORKSHOPS ANMD SUPPLIES

MAVE You a bemo workskbepd I0 yoo
want B ot pay dividends wrlie for free -
lustrated information sboul making uminue
eawelty, Faslly mad Iy sold.  Some-
thing new. W. M. 17 Tanth Awe,
Hendemoneille, N, O,

ANTIQUES, WAR RELICS AND
INDIAN GDODE

ANTIOUE Firearma, Trillan relles, Llig
fren. Nagpr, & Bouth 18th, Phalladelnhis,
Densa,

WL War rellg, Just melemaid by war
department. Marlis elrereft mechine Euns;

new, bul petdered wnserricemble by T A,
Eovermieent, to comply with law., Fine for
de or  elibronm, wleht 25 e, Prics
5. Sed  §1.00 wilh  esder, Dalanco
12,0, by express. Flaln Ouifis, 47 War-
rem Bi,, Newm Yoek.

MUSIC AND MUSICAL INSTRUMENTS
MAKE Money 'rrrl1lr|.|: HINES !l:-T inlking
Setures, redbe, el ‘red Doshiet hy Aveer-
u'® forisaal mnuulr:r. HEmn 'I'LLI:'I-II' 1410
Hroaduway, Mew York
BONG PN 'l'l'rIlE'l.'l—"'H.-IIl" uril:nﬂlml-
ty. Paeilbeulars Trea,
riginal coems, senge. ATMAE

Futilishers, Siudio Bullding, Fortlasd, Ore.
ik nir ¥ (lonl meeney being
made frsm pongs throsgh talking pletures,
radin, phonneraph, musie pubdishers. “'Hict™
wrlters  Fevlse, aframge, compads music o
your lyries, brrics do ypour musie. We substic
Lo eLudios and sfler markuls, Freo resadine
Bend Tor bookiet. . Unlversal I.‘BI'IF Hereles,
AT1 Meyer Bide., Hollywoesi, Call
BOMNO Poems el 1 Baals, Wrelte rq- ph;n-
Eograph. recording plan. $erse Hros., 218
Dlve, Bi. Leais. M.
BONGWERITERE Mervelous  preposlilon,
Aeandand Hervice, J04T Ehemeld Ave, Chis
Lame, T11L

IMPROVE Your abllliy—3 trlal iuuﬂ;
mislerii.  improvlelsg  for  vour  Instrument.
£2.00, hei charuses nsledel  Radka plen-
let's advamced tmlﬂlu ﬂhrﬂ' ]TILNH ra-

cording ArrasgpHnen
R rE. i -

I"ATE
Ilsh Your ILEEhts™

IIP.!.TI:.LTHI—“HEF for !rm inlurruilun.
mw o el 3 Fatent &
wfillnn=—=0F $efe] drawlne |:|r rrmlirl I'nr 1::-
pmilmation.  Aidber & MiMler, Pelent Altoes
neys, 163804 Waenlworth Bhzliiing, ew Torks
2 Esrle Puikling Washinglen, . €
W=, leslruclloss “Hos_to Estab-
and form. “Evidenra of
Copeepdlon' —seng Tres! Laneaiter, Allwlas
& ]I.-:mmbr;_'l i1l Bewen Buollding. "l"u'l:h:lnr

PATEXTH Irerusals feale Barkd reglis
fored—=preliminaey advien fumdsbed wiibout
charge. Hookletl nrlll foria  for  disclosing
Ides  Tred, I11!In.g' AeCathran, 7004 In-
ternullonal III Washington, I3,
opsOiin |ur-.lm 13
Futent Lawyer,

FATEMN rl.lllll.ll.
leridil Ensl. !'ll.'l|||'|. Eareh,
gon_F g4, Washingtom, 15, 0,

m Say mow market  peaeibeal
W s belere patenilng. For Information,
wrlte Chariered Instilute. 554  Bareistes
Buildisg, Washingion. I,

EETARLISHED 186l Ailo B Slevens

pany, Free booklet, DMsfanis, Teads
inkfki, Copyelehis.  DOMees:  Mansdnock
1] Chizaps: Amerloan Berurity Hallding,
“'tlhlﬂ!. .

20A

L1008 06 CAEH Amd 169 for s0-
lmiion t0 “"Heverse LHMerential 1“rebsdes."

alls en  regoest.  Proclalen I=sirument
Co., Rlverslda, Calir,

INVENTOHRS: "Making Inventioms Fay,**
our F-pege iluetrated book, maijled mpen

receipt of 3¢ pefage. Crescent Tood Com-
s, Dept. &, Cinclunatl, Obs,__

IENA%E (dears and model Il'rl[:E_Ill. Baml
far catmlog. The Flerea Model Weeks, Tin-
lep_Park. 111

HELPFUL  Information fof  Envenbors
wanling o réallts on mew leas without pat-
enting delay amd eEpense, For pasticdlars,
writs  Chartersid Insdliute, 554 Barrlsier
Bullding, Washingtsn, 11,

INYENTORS—Mundreds of manufaclarens
averywlirs arg canstantly on ke look-out for
new momey and labor-saviee patanls, Now s
Lhe L g offar yeus palesi Tor sele. Dantt
I]I']I].' its sale mny lonaer. H.!ml ll:rl]lr far &
frem wqi'r of our dpeclally a3l ]t
"Tuen Your Fatent Inin .'!mu. * It can-
{ainz helpful Enformetlon for &l Envenbors]
AL L. Hund, Megr., Classified Advertising.
Mopulas Mechanles Mageeine, 200 E. Ostario
8L, Chicago, NIl

PATENTS. Bokbet free.  Highesi refer-
Bast resulls,  Promplness  sfiued
W . . Peient Lawyer. TH
Mimih S, Washingtes, Tr i

" ] e, walealde  Lfar-

matitn free.  Fraok Ledermann, Jbeslsterinl
Arcorsey- Englineee. 320 Broadwar. New Vork,

WHAT To Invent. LAst wank R
thons emnl Treg ol wequest, Tlse our ezal

form far eecerding prosf of fnventien, Wrlls
E. T. Greene. B4 :HI!'I!II:D:I’ Building.,

F, H..l.!‘ilill'l]’.F'B. 2.0 Yictor Build-
Ing, Washingiem, 0, Low el ok
gnd Informetlon Tree.

INVENTIDNE WANTED

LIHERAL Rovaltiia neld sn incentlons
sultablde for adverilsine speoiabilos, W Aend
ik |u+n|. . A naLleEs] eancem. Write
B 15 o B Erlcksen Comgasy. Dic,
Thiw Tulmn Tnaci.

INVEXTORS! We can asslst you to maka
momey fom ous §ilee Dedividial servics
always, Hoesh & Assoclates, 1o, Undver-
it Inck, Symrups, N ¥,

fﬂ: il Inventhons wanbed  Slasiey Eull,
TEI Eurlld Avenus, Clevelasd, i0hko.

INVERTIONS Wanled—Ii"atemied, unpel-
enbind.  If you hase en §dea for sale wriie
Hartler's: Ine.. Ikax DEE-E. Dangor. Maine,

FOR INVENTORS

hi'.-TlIiIZMItTI' ﬁI’II.'i' legzan .
pasy. AbmBern Musle Scheol, 4243 Gnﬂ:ll:rll..
Kanias CE ]
BONGQWRITERR—Prufessional plam  Ed-

E-E:I'E{I:I-:Iln. 1017 Danforih, Byracess,

BumE A0 penid  peosipadd.
|-"i|-'l-'|l:‘:|'-‘.L Tram PIT-H I“Itrll:lutlnr o, 210
Neui b=,

H'I:I"'!IJH\'I:]TP;!'I.P-' FPoems. melodles. A
toumdling prososiilon, Hibbaler, D, 204
Keggtane, Chirago

DTUD-FLLEX Heeds for clerlmets. and sex-
aphanes glimingle veiuF Fienld Bmaubles, Write
for rvalar. l:luu- lex Beeds. 1380 1st Ave.,
Ervaranille.

AOMGE 'ﬂ'l:ll:m Ritid Tar aur MI“h-
| Apreement.™  AlrKinley Musle Frloers,
1001 E. Esth Bf., Chiragao.

]ITII:IIEEE“-MEI].I: Wnrﬂk p;ulﬂrlnl.-ll-ﬂ.le
u reat Ensiern Hong Bursau,

7. Thesmasiom. e g B nt-

BOME Welters wasted psar, S-55 plan
Indians ®ene Puresy. Sslem. Indizne

BONG  Pocts. write Sequola  Bangeltors
BHoreics, Bhermas Hranch, Los Anceles, Calif,

MECHANTIOAL Cpeestioms answered, probe
fems solved, Invenler= elded  Hesd dolier
with guestioen  Madisan, Crulss Boliding,
Tawturcist, I8 T,

PATEXTS==mall ldek: may have large
eommarcial pomglbilieioee, Write jmmuedlately
For infermation on how Lo e2d mnid “Ilec-
ard of Tavéstlon” form, laga ape dinges-
mas kn paient maliers. Clareses A, Flirien.
GAd_Adims Bulldineg, Wedhington Th 0

FATEXT bour Enventben: =Hend for fres
g, “Hirw Lo Ohtakn a Pelent,"" anil ""Res-
prd of Inventlon™ blank. $Consalt us akout

how Le protect ur Idemi. !:Ir:l'tmd JI'.F.
Iuntl. ‘Artor Frans & Cn,, GOIE
EIR. , 1.'|-'m'|'|ingl:nn
Tﬁ Inventors: We are In the market ia

purchase a goed patent, preferably a five and

ten cent store liem. WL purckass autright
ar pgally, Purchasing Agent. 241 Frent 2L,
Mew Vaork, ™, T,

PROTECT Your bdea.  File preal of o
sifitbeiy [0 olf persanant Be for levistioni,
Une dallar, Amerlean Socbety of loveniors,
Creaby Rulliling, Rafaln, N, ¥,

fIET Your ouwn peients; I-lgnl Mlnl:l =
plete instructions £1. 1‘.‘hmp-
hiedl. Crlif.

FATENT ATTORMNEYS

FPATENTH—BRsall ldeas inar hare larpe
commercial gosslbililes.  Wrlie I.I.I.lllllll.lllj'
for Ieformation &n how 0 proeeed and “[Beo-
ari] ?I Intlrnl.Lun';.t;r-::m ﬂ'l:llﬂl.}:. l"ﬂdm!:jﬂ.
ous 1m peienl mallesi Fenee A, .
S Adama Toflding, 'I-'rlﬂrllg.mun, In. o

PATENTS: Bend for free beul, ":E'ull En
Obteln & Pacig?,"™ &nd “Teeord of Inven-
l-|l:u'|" |l|lnE] L‘un{ﬂt :lldlhﬂut hew I!|I:|'|rp:rdu

(T} [ o paEyTRenk lirdor
]T, EHH.;J&- Co., GRLIE Victor Biig., Wesh-
an [

PATEXT Lawyer—Feamerlr prineipsl ex-
f:hlllrl.!n :ll:ﬂ'“ offioe, Iﬂﬁi{{l‘lﬂl‘.ﬂ ilﬂ:ﬁna

ranklln Hadan, Hireel. h-
Tkl res u

INVENTIONSE Patented ond peomsded
Whitman, ¥ Reslse Btrecl New Tork.

TNEAR Jt-..mu Agvibapd | Wasol
wanbed recenily  fmvenled  pencils
T, H.mm-rﬂ: Fox 4, Qary, Iniliang

FPATENTS FOR SALE

FOR Rale—Folding seat, Can earry In
pockil,  Meal, EHghd, stromp.  Bales poszibly
millipms.  Long, 3 Warrem BL, FUHI.
Michigan.

OUTRIGHT Or rpalty, patenied new
fpereaming tool. perfecdt reamlng and Ehmead-
mr In one eperailon  Preeilepl,  oficiend,
Particulars from ﬂu} leom, 41 28, Alarks

Ave., Hmoklyn, M.
ARTIFICIAL Seed solton Sowers. FPalent
32,000,  IEoyaltles or oufrighl sale
Fasbara Mels sEh, ORIL
IMPROYVED Bnow ow  [or steeets and
highuays.  Fatrsged . B and  Uwsnads,

Clanenio B r, d3F Oriege Ei., Ban Fren-
risren, Calir.

DLTH.EIJIrl' Or 'n:g'lh;r. new |r:|:|||1|un||
“figmdalin i
UEL- l"\.II:El- 1'|=I Mo, wm l"hl-:‘\-lllll\.

MANUFACTURERS  Wanting rofibatile
Invenlsone, l.jrll'l slamp ToF Blat 350 edleeti-d

inventbens. Chartered Instliobe. 555 Darrds-
fer_Ruiiding, Washingisn, T
PATENTED.  Anti-Glare. Haullt  isto
windshlghd Hafe wisger, .|I.|E|rr|ii" drbuing.
I'revenis I orF glare.  2ale. . Lo Dysart.
a00d Beadsont, Leuiavllle, :FE:r
TATENTED All amound ronstruciion level,
Hmall devlee, Ches, Molehin, 'lHli Call-
fornis BL, N, W, w'-ﬂh.l-'“ﬁ..,":’"n , G,
hmrm D!r]im—ﬁmndl hugﬂ.ufﬂ i
v Eogenenl bn s ., s
Lo, Danbuzy, Conn, i
ROYALTY Or sale. patenied tor of proven
weith. Eailern Lerel Byrei Aas-
ufaciuring Co., Belah, Wash,
EVERLASTING Eplri: plugs wiih momes-
abdn  palnis. Riasonebls e eEjiLisd
llll-rnl- Mo 1LBEEGAS,  Jdoaeph  Aarkowskl,
2321 B, Albasy. l."l'llﬂ TIL
FPATEXTS Canads and T. 8. for skle oot-
right, Niw nterlekine tim rim.  Mre
Louls Pene, PEIE High Streel, Denser, Colo,
IUHITE_E. I"atend lzsued, other patents

rendlng @ . no burms,  Commercisl
feld, 275300 buyers In eount Wil
Ham Baracs, Cellege Puint, New Tork

WELDING AND SOLDERING

LEAT Burnlog end soldering oetfiis 80,5
e B24.006, Welidkng vulfita $25 00 b= €65 450,
I"aint. sprays $7.50 1o $13.05. Boperlor Ozy-
Aeetylens Compiny, Haniiliai, Ia,

DEMONSETIATONSR, Flectrie are weldors.
Momey-gaxing prices. Tsad by ks gnvern-
me=t, Trial ard lering Fusrantesd. Hobert
Walders, Hlax A-1023, Tray, dOhbs,

WELDHMXNG (iemeralbor I:Iil'ﬂill'q. Wbt en-
gines al low prices, Also of Eenerpiors
wnil motors. Elestrieal I:lur-ulm Lo, FARS
EHwaikes Ave, Thisags

IXVENTOR'S Tlalvesd] Educglar: fan-
Ealns 900 mechanlcal movemends; 50 per-
gelial mollons s Instrectlon en preciriee and
gl patents amd selociing an  attormey,
e, prsfi pew ldeas, Trlea &1 06 poat-
pald 1rt U. 5. &, Adidress Albsrt 35 IFletrieh,
ANZEH (heray Fbidg,, Washingtes, T

MANUFACTUNELS Everrwhers |Hl'r new
{eremidons o fmprore thelr praducd lsdi of
wanlil |sientlone aret fres on "||um|1. [T
:;.II.' I.-::a!._'lful“mlrutgulng’ ;|:|r’:51‘|: u"lt'lli_n::n-

. LT ! Hyni. rlalig
Bullding, Washingtom, . ©

ELECTRICAL EXFERIMENTS

ECCATIONAL. Enteriaining. Elecirlval
Tabrainey  eEgsrimental kit |mbsrophones,
tramsformers, Teceivers, Rencraior.  elnger,
rufidl i, -titli-‘-] "ll:li"-'. ozl Hlﬂn 2.8,
ETR TGS, L orophanes, £ [oms
Ellln twn wa¥ Teleplane kits, $1.60,  In-
sfruciions with all. Mo toys (Werlemn Elees
tebe, Kellogg, Sdromberg-Carlaon  pafoags
paulpament), Jewell meters. Hargain bl
LEn, #temp,  Englneering Bervice Company,
JHJ AT Strest, LEnsolm, MNebr




d0A

MODELS AND MODEL SUFFLIES
KEW Leema, ete., 40% off. DBog 853,
Marristoen, N, 1,
HEW Mol "Flihj" :l?:lm IIIIEI. firesd hy

glrohel.  Englea &7 Calmlog 1
Antos Rahghov, 212 Price St Habway. M. T,

% H. P. AIR Coaled gasaline engines for
midet cars, boafe, powdr, ofc, New, puats
anlosd BIO00 a5 ko ow 100 '|=I:|]I: 1}
evels n.e. gemerntors £0.50, Kelth G, Ealdeg-
sllcker, P. (k. Dox 253, Twin Brldges, Alant.

KEICINILT Mstors and gemerators. N, .
B, Whe ., 117 Nlagara Hl,, 'I"lllﬂ':lﬂlI M, Y.

LARGEST Assorbment ul! model  3imlene
and Bgal acceasnrled in the . SHend 1
complele catolop,  Belley 'l}:rmu-ru'. 157U
afia A, Theiklym, 5.

I nonsEy ﬂ.ll.lrrl:l[l:n: Inlllnh. #4540, 'ﬂ
hiFsn I-E_..-u Generators and molors ak bl
price, Ebsdrlral Surplus oo, 1335 BIEwau-
ke Ave.. Chirags

PFATENTH. Low cast. Ell:h.lh amd informa-
tlem fres, [ F. Hasdalph, Ju2-{ Victor
Rullding, Washingiom, |k 0%

MODELS—Your lieas develspad Inin prac-
theal wnarkin midlels. 30 yeqes”  suivEssful
pepeetienee: Lhopagnds of satlalled euslbomserd,

fonfldenilel servilee punmanieed. DPDank meler-
eneee,  Hapd e pomatape for 3-paze In
“Making Inventfons [fay."” Cresrent Tool
Comwpany, Depl. ¥, Cloclesatl, dihps,

TWi Profitable shop  bogks—Lathe snd
Deilling and Theesd Cuitleg hendbomks—
filled with hundreds of siliualibs bl

discanered succesiful mechanies sl orer
the world, To do regulsr jeba mare qulekly,
pdsler 451 better semd for ibesn [ow cost
Bookz, Iksth aest poetpald for §115 or
D by mall ere In . & Mooular
Blechanire Thress, Ieom 803, 200 E (ntaria
B, Chltaga.

LICMIFLETE Filllngs=—Haseielen of Héeis
and other modely. Gel our new O2-page opt-
absr.  I0E poetpald A, J. Flskep, 10032:1
FEinmgh_Awe,, Doral fak, Mich,

THUPRR Fast 2™ Hormel™ and - Falkon
eettre hydes Balla, 1 b, % s%R" pasollae
mober, mindatume igndtbem outfts for madlel
bLoats. Ceialog 206 oodn. Lewdrsl, 89 Me-
Trmnough B, Brosklon, N, ¥,

WE Mzke working modeds for  pncenlars
amil &o sxperlmentsl work A EEETY B ©OIG-
plete itk of Brass geakd aimd mode] gep-
[lllu Send for catploe.  The Blerce Modal
Vorks, Tielix Pack. TI1,

HEATING AND VEMTILATION
CUT Yeur fuel BIIL

Huorn pea el or

FARME AND FARM LANDS

THE "New Iheal'"—inod farma are cheap-
#f and renli lowes bn MEnnessta, Moeth Da-
ksts, Maontama. Idehe. Weshington amd Ore-
gan. A pmall ncestment al unpressdenipd
low peiees today will Inereass ag normal eon-
ditiona rebarn, Wekle for frew book amd bow
lemceeckers” reles. K OO Lesily, Depi. 137,
REECTY _ Northirn Ballway, 80, Faul, Minn,

THTHOUTE New ratklog Taring rw.llll.
nierly 1000 bargadns, 1000 pletures. Equippsd
farms with crops, lodest prlees of a cenlury,
Fres. Smut Agemey. 255-F Fourth Ave,

Hew Tork iy,
INDEFE [ FUFILY adiidnil, MNaflh
Trakola, Minnesata, Mombama. ldabe, %Wash-

srreemimes without smoke. dnstrucilons §1.90, | l=elon, Oregon farms. Dasgdln prices. emey
Armetenmg Eleetele MFg. Coe, Mismeapalis, | ferms. Desviptive Illerll'nrr. L—.|'\-|11Ill mil-
| Pep—— vies  Nlention staie J. 118 Haeths
ern_Paciilc §ailway, BL |1...| h’qu
§5 DabNVN, #5 !:I:unllny ﬁl.l aeres i= SIL
MARUFACTURING psurd Ozaris, $100, Fishing, hunting, Erap-
MANTFACTTRING Brmall matal parts, plng.  Hulibaed, 216 Ciropmen Bldg.; han-
mislels, sperinl mllh:lnrr[rﬂmuur plale ae] | F28 Clly, Kasniss,
| llI!'u dled,  Aallen il Mlackiza,

TEIL - Ferrell Are.. Clevelamil, Ohilo.
ECONOMICAL Banufaciuring from shees,
har, wire ©r tubing. !.1u4|r:|| dles, speclal
|n||:h:|nrr:. Huanberg, 5024 N, Kildare Ave.,
Lhiragn.
MANUFACTURING, Models, dles, stamp-
ings, brasgwork, maulds for cmstings. wl-
vanigleg.  Clecalar  feee.  Dasms  Metsl
Bpivlaltl#i, Kinaga O M
INTVENTIOXE Manulasiured in apy gquan-
fity mt bew cost. Blamplngs, dise. models,
ete.  Fatlmates snd free cpialoer.  Crescent
I_ Co, Teepd, X, Claclsnatd, Ohlo
METAL Artdeles developd and manafac-
tured,  Aodel making. = Meawmble  priee
anil first cless workmanship. W, F.
Compeny, HBadierd, Jediana,

TAXIDERMY

TAXIDERMY Supplies—{kality ariificlal
avre, ewik, genulng Jongs head forms, iosds,

materlals, «te. Ererpiking for the mreares-
alvi tazldermist. Hend for dl-page catslogue
—fros. Jdonas Qkros., 1609 Ekreadway, DIheiis
ver, Colo

TATTOOING OUTFITE

TATTUOING Outffs. removers. free caf-
slog. Chleage Tatios Supply Hasuse, 651
Houlh Stale, Chicass,

TATTOHNXG I:I-uIElL'I
fluarantesd rTemover.
AEam, Dietnpsdl.

:l|:||||||J talElnEOE,
“Waters,” 3 Tui-

SURAVEYING IMNSTRUMENTS

OLD GOLD WANTED

WALREN-ENIGHT Factary rebulll frans-
its emdd lerels wre good  Investments, Hold
mithfecl 1o artual irlal, Caih ar terms, Hme
mieey by  huying  hefore  prices  advance.
Wrkts for letest barguin Blet M-T10, Wars
ren-hnleht Conpany, 136 Norih 12 ith Eireed,
Phllediedphis, Pa.

MACHINERY, TOOLS AND BUPPLIES

BARGAINE, Demanstrators, elscirle am
weliders, rusranbesd, 50 dzva trial and lerma.
Klig chramium pleiers. Wrlte Een's Equip-
J11HII~. Misx B1-1804, Trog, (Wi,

BUILD Tour awn Esdlom |||In|ll.v|.= Timken
heatl=g “H'l-lllmlu lathe, Bare O,
Trlte Cloosing Mg, Co., Dept 1-4103, (M.
Lunwa,  Lowca

] EH:IIZ KET Weenikea, handie, i heIsgon
nuts 9 ¢ 16—, casehardened steal. 49 cenls

|':[|:|I:_I. ild. Insured Oeorge Behuole, Calume,
i fi.
10°x5" BENECA Folls beach lailhe, taper

atbachmesis bramd new, $185,80, 2% MHender
shaper, $83.00. We harve all slze aml iyps
wiarliing tools, Cloeknnaltl Machinery Comi-
pany, 37 West dnd 8L, Cincinnacl, Ghio.

ENGINES, MOTORS AND DYHAMDE

GQAROLINE Englnis: % horoepower Jofm-
fan Ltillmator. Welghl 40 paunds §1E0DL
e horscpesser Delggs-Blrefion, mew $27.00.
Harrls Machinery, Mimneapolls. Miss.

GOVELNDRES Control mubo englnes—siks
tlonery oF peefahble wies, New Big olscosnl,
Xo cazh doun. Cendes-Smith Covermer O,
915 Morih Llos Amceles Bt Lot Angsled,

LARGE ¥tock molors. gencraloss, conieets
erd, Taed, Blewers, pumps. Queen Clly Elee-
tric. 1786 Grond Avenus, Chisago

CASH For gold Eeeth, watches, jewalry
1005 Tull velue peld day shisment eocelved.
fatiafection guarantesd or shipment cheer-
fully retureesd.  Informatlon fees,  Chivago

Giold Bmeltbng & efinkng Co.. 557 Mallers
Blie.. Chiraro.
TTI00% CARH For mold teeth. hridges, jes-

#1ry, peld day shipment eeeelved  Hallafae-
Hon o gouls refummed proseily, Bank oef-
Erences. Riverside Smeliing & Beflning Co.,
3 Alalden Lass, Naw York

FOULTRY

MOCLTILY Tribene. Amerlca®s  leading
pauliry magazlne. Explolns meethods used by
suoressful  paullryman, One rear 25 cents,
Dhept, C-B3, Blount Moerls, IIL

REE—Valuahie worm formula—with »ear
"Poultsy Tte=e™  Most sueeessful  meethpd
magazine, Ehei: Togliry  Tribupna™ 206,
Ekin=m's Subscriptioms, Dellflower. Callf.

FROG RAISING

FORTUNES: Edandard PBullfrog Joornel,
Gep ameagile i,

_!'.[l!l-l:.ﬂ,,l s, ¥ea H
“HAISE Frogs!"  (3pame tl=ell  Palr
breslers lay 10,000 eggs.  Bullfrozs  sell

£1.00-52.00 drmem. Fluge profil.  Unlimlied
merket.  Book “'Fortune in Feogs,™ free
U. & Frog Farms, (15 New drleans. La.

POFPULAR MECHANICS ADVERTISING SECTION

WANTED=Ta huy, Ol envelopes whkih
iteepy malled before 1880, Adeo ol fmsh-
tened folded letars ard envabspes, wilh of
withaut piamps on clhem Ehal wers malled
befara 1E7d, ping  &alleitor ¥i B
ranh prices far many Elmds, Very Inieresilng
Enfarmailon senk free.  Currler & Ived, X
Cursler ald prints anid plciures also desined.
Address 0L Ries, 3852 Asbuey Ave., Evenis
tem, T1NEssady,

RABBITS

GENTINE Angora woal tabbits, Reasn-
able. Bunnyside Fer Mareh, Vesshn, Mant.

ILATEE Mabblts for ws, e supply sieh
and M,E; whit you Falis, ﬂlLl.'I ‘3% alaing,
Biwhl. Bults 10, New CHy, M. Y.

DDEs AND PETS

CHOW Popples; dark ped, Chosplon geds
igres, figrsld Wieimers, Slpnning, fows,

OXNLY Loiw ey an buy—I urebred #t,
Bermards; pholos, partleubaes Trea.  Hoyal
Kgnnels, Kapderrills, Owe,

&#T, HERNARD unples, thormurhbreds,
Taramount Fenesls, 535-3 Melkensa, Mon-
Lreal, Cana

ROOTE AND HERDS

JUUET Oud!l World s Cireatesi ""Herballsi
Almanar. ™ Reagtifully 1lustrated in natural
mors.  Canielos over 340 old-feshbosed lerh
mgilbelng geckpis amil Iodlan secrels foF lione

wee,  10e drcalnd stpabd.  Worth dallers!
Lianded, 140 W. 1012th 8L, Chiskgo
FERSONAL

FiR Perione]l or buslesss purposes. New

York address 1= sn sseel 10 youw,  Drempt,
Hllih]r sepvloe $2.00 moafhly.  (Hemalled
tally,) New Yesrk Mall Servics, 15 DPagk

T,
IFORs Clabrenyans will receal your fu-

e, I'ITEF||ut|hLNII;q“in1ﬂFlIIDﬂ :I'u;f L. 0w
ATl E Iige 430, Ieemiling ARl
T RED Y For posbtlre relief wrile

Amliith MenfE. l:.um any, § KEldertleld IEldg
Niagura Falla, W ‘E

COMPLETE  nurses muuh TR
§lL.o0,  Super  eeif-defense  $1.00, ‘_]J xing
L AN Bt ing  cHir, Hegur'e.
more Sirest. San Franclsso, Callf

TR AINUFE Mamory cnurss,  low 80 re-

mamher numr.t Taces, Tacis,

i, Litate Fock, Ak Pt WL

Hlad

I."l,.H.['.'Il'L-H Eﬁuil, :l.’lﬂlt Ealling, ﬁnrl;||_
merosslides.  1dE-page omlalog 1020 Marrelle,
LiR=XN. A Chifagn.

15,300 FROFIT Making farmulis. Fals
lowing and many others: Accidemis enid emer=
gemclen, sprleubuzre, &lleyd and smelgams.
grilat”s materbals, beverages, cemenis, glgai,
pastes, mecllages, blewching, renoveting, eol-
ering metals, dveing mlass. hest EreaSment

metald, beusshold formulis, lee cream,
eonfeetlanery, chening pum, lapldaey waelk,
extermmleaning  vermin, lubrieants, paisss,
carnishes, photopraphy, comdiments. ewnning
ormulas. rubber. porp, eandles. ssddefing,
Ledlel prepacallend, perfusies, Walerpeoaflsg,
Arepenofing, writing meterisls  Just wrlkis
fer “'Briesiific Amariran En iy
Formnulas, ' When poitsan hands i Bsok
pay B5G0 and postal eharges. ular Big=
chanirs Press, Hoom 80D, Dmtarie
BEL, Chizigs, 1

MISCELLANEOUS

IOET Cards from Tl|ll:l|-l:ll=l'-|lilh of negatine,
advertiaesient  Ineluded.  §$7.00  thonsend.
Pand colored $11,36, SBamplad T&  Paatal
Faclks The up. 100 _hmhd:" hoaklet aseort-
mant £9, 50 peasd §0.00, Toeoudet, Nebrong,

How Jerser. S —
AHTIR —:llll ||Il!i H] S Eif=

ples 100, Simaler, 13 1;HP-THn I’!|1rln led 'D_'l
[HEE] i wemls, 'LI' talls

I0e.  Intermational A@ency,

AMATELI l.‘:r:mnlsh—ﬁlm
wpire Ime, oopylong tl.rl.'?:m I!|:v|I Id.'-'\ll'tllﬂ‘l

20,8 weak,

- M Henidbewle, Argrie, T

Nol Am  manted 5 el Sirrer ok
home. Profitabls baslsess "I"'""E| wuloperts.
Enbilgmare, #ic. Welte Sprigkls, Plater, 2248,
Mwrkon_ I

WANTED—MIECELLANEDUS

MAIL: T wour dissarided  jewelry, peld

trowng amd brides. wairhed, dlamesda, sil-
ter, platinum.  Aleney prompily  mailed
reliirned I efer  reluse Timalted
F-‘III:H Emelting Works [(The (Hd BRelimbie)
of Ha Blate 8, Dept, T1, Chisaga,

SHOF Nptes et helf 'q.‘ilu. Bpecinl offer
for limited Lima anly, ‘hile supgply lnais,
Popular Mechenbes Bhop Nates snnuais for
1¥11 and 1932, reguler editien, formerly sald
al 3o per wolume, will be sepplied ab 254
e, Bend 3 oomly for EBath beoks.  Oet
yoar asder IB
withdramn,

BOE, 26 E,

g omee hefore ofer Bas Lo ba
uler Meshenles I'ress, Ilsam
flo B, Chleagn.




POPULAR MECHANICS ADVERTISING SECTION

NEW YORK |
ELECTRICAL
SCHOOL

Opportunities
for Men of All Ages!

Every phase of all branches of Prac-
tieal Electricity taught by Actual
Practice in America's Foremost In-
gtitution of Trade Training.

Special Course in
Automotive Technique

Day and Evening Sessions Open All Year. |
Write for FREE Booklets.

Visitors Welcome.

New York Electrical School
44 W, 17th St., New York City

|
i
|
Y

CARTODN YOUR wAY
’To SUCCESS!

DON'T COPY — LEARN TO ORIGINATE

EAYE BORNA =il dessk e HOW ba CREL TRIOT=
! ELL 1
BAL GARTIONE ot Some bl seu ean BELL Cower v 5 z 85
R Jor fran wadais,

RAYE BURNS SCHOOL, Dept. M-X, BOX 2194, Clevaland, Ohia
RADIO ENGINEERING |

RCA Inststutes efferd a combined éowrae of Ll-ﬂ.h
itandsrd embracing all phases of Radis. Prac=
tical training with modera cquipment ot Maew
Waork lldml.-rl_\.ﬂ ichoels, Alsa :_i: 1zed CIUC Y and
Home Study Courses ander new  Wo ebligation’ plan
nmrkrads El.tl]nd @n requpet,
RCA INSTITUTES, INC. Dept. PC-1g

75 Varick Bt., New York 1154 Merchandise Mart,
L] nized Standard in Radio Training Simce 1509

I FREE LESSON
| Home Art Craft

GOOD MONEY TFOR SPARE TIME
A mEw pany way. Art moveltles in hlg demand.  Get
fres leason anid gulckly bEsn 1o decarats Glits, Bridgs
Frizes, Toys, #be.  No experiencs petmeary,  ABV0DE
ean puecead with slmple " d-atep” method aml yoit
BArT 45 ¥ lesrm, Eversthing furnished inzluding
sapply of Nowveltis fur Fou tn decornte snd Homi-
w

crodters tfiea.
‘f P MO CANVASEING
[ [ 1 _.ﬂ_-'-:‘-"'_-'-__ Jrst gt Bt Dnme sedd make up o
) r s E—— L) Wria 1eds

vk spars ilms o full.
Tar lde dlisiraced loed & FIRST LISSE
FRREFE, & bmal ufels el oree orpd i Lir Bariminy
B N En (e, Dpenines inevery leoalliy, Weile guics,

- FIRESIDE INDUSTRIES
. Dept. 66-F, ADRIAN, MICH. |

J1A

MEN WHO WANT TO GET MARRIED!

Mest likely your income has been reducel. And et —
You and that girl of your dreams bave the precious borpetr @l

facing Life iogether!

The pbstacle 5 mome)y == more mondy.
Listen: Thousands f men, #ven |n these times—men who fesed

ik spme proddem thel pow imubles you—hbave
Thay'te making thesselnes mare voaluable om fhelr

preparing themselves for the blgger fprartunitles abes
They're dolmr It by derolisg

study=<hy mastering Internatiosa
that are modem and practieal in thedr fraining.

bearned ihe arerel,
l]r.i-r\vm':nl jobs,

artlon of thele sparn time io
il Consriid

HEFREINL
Bleny of foday's

buslpess Benders slaried ikls very WAF.

You an do 15 spmse thing—asd reallze that hoope

ol Fald sy

dear, It takes work and seccifjee—what wonib-while thisg dosstty

The roupem will Brisg yoo g

INTERNATIONAL

nesE—@all 1t teday |

CORRESPFONDENCE SCHODLS

T he Universal [nieerairy™

Baox 56750, Seranton, Penna,

Whikeut ooet or obfguilen, Tlesss serd me n copy of yoor hookBet,
Hwha Wing and Why'' and full ;:ulrtl.cul.-l.ru mbost ihe subjest

Bifore which 1 hevo maried X

TEGHHIGAL AND INDUSTRIAL GOURSES

00 Arehitest
[J Archiincturn] Diraltaman
L Buildizg Failoma iy
) W] RLillwooarking
| Conkraebor wml H
Hirpeturs]l Diraftaman
C Suructusnl Enginessr
E Eleniric Wiring
1 Kimvirica]l Enginesr
L Elerirke Lt
[ Walding, Elecirie nod (G
[ Beading Flep Blueprinla
L Telegmph FEngine
O Telephong Wark
i M irnl Enginaser
L) Meohandes] Diralisman
O Muchisist [ Toolmaker
Fattorn: ) .
Fipefigter [ Tiamith
[ |lr!||_|:ll- Il:r||:|r|.||-||_l-| X
[ Briilgs ased Riiilfing Fafeman
L] dims Enginms ] [Diss] Enginesa
O Aviation Kngines

u ﬁul.-:-lﬂ;-‘l.-.i.h Muh.nnra Fini
am e Fall
E '|'|il.l.1.|r:|:u: E '||'lJ:lI'.i].l.l.l:|-|:||l.llllI
O Ehmen Bl wial Werker
Fimm Enpineer
Fiemam Fleriris Enginesc
O Chell Enginese
ing andl Mapghing

|:_. & m Foremam —
. ulding Foremnm
Air Bralos U Traks Upermisos
HMiaghw iy En.ihhrlil?

Che=3 arzan
'::lj_ﬁgﬂl EI:IH'EH‘I ¥

Havigntlon [ Dkoilermaker
Tealile Oversenr or Supa.

Codton Manoinoluring

Weonlen Menuiseiuring

& grienlbiire I ¥rudt O powling
I"'nulery Yarming ] Hadio
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New Scientific Tests Prove
You Can Save Up to 12% on Gasoline

Save *1°2 or More of Every #1022 You Spend for
Gas Now—and Cut 0il and Repair Bills, Too,
This Easy Way . . - Accept Money-Back Offer

NOW—PENNZOIL IN
REFINERY-S5EALED CAMS
Hll:ﬁafm“mmm-%

Feonmoil im £- amd §guarr coms, sealed
@ fhe rofeery arefos’ el and medse
fwre. The saal {5 sever broben wafil ithe
dealer Sawry ik ofl direct from e cam
fnte yowr srembcase,

L]
SOLD UNDER BOND

Only Pemnzadl gives you donble pre-
fectiom against tke dangers of bestleg
adl. Hadlk itk P nsadl and dealed cans
are sofd umder bamd., Your Prumsed]
dealer forfeirs 51000 if ke fricks you
itk an e inariad,

trith cars of many makes, cors wi-
p ing fhe correct prade of Pesnsodf
sooed oF muchk o5 T2% on pasolinel

OW! You can go farther on

nine gallons of gas than you
could before on ten! Accurate
scicntific teste—with many makea
of cars veit! They were made
with cars taken right off the strecta
of Los Angeles—made under actual
service conditions, just as you
drive your own car. And they
proved definitely that the eorrect

grade of Towgh-Filw Pennzoil

saves as much as 2125 on gasoline
every 1,00 miles.

Actually, the "drag™ of the oil
vou use now is wasting that much
of your gasoline. The correct grade
of Pennzoil ends this waste—saaves
this money, It turns all vour gase.
line to powwer—earries you farther
—emuts your gasoline bills as much
as 1205 and lets you keep 100 or
more of every 3711]-["] you spend
for gasoline now,

ﬂ‘ﬂlf Pﬂ'lln.:ﬁi‘lira Tu-l.;gll Filﬂl
makes this savin lnmi.hh!. Tha
correct g:’adu of Pennzoil for vour

I7 MILES FARTHER
ON TEN GALLONS
OF GAS! I'LL SAY

car is fast flowing—Ifree from oil
d.rag."" Yetitsextra ton hness gives
betier, safer, quEet fullr'mnti-m’.l
than vou're getting now. [tactually
increases Bpre |:|l:rw-|1t—]tm:[.||
your motor eooler and quieter,
The experience of many thou.
sands of motorists proves that the
correct prade of Pennzoil will save
vou money three wavs, It cuts
repair bills. Tt saves money on oil
because it lasts lomger, And it
saves as much as 129 on gasoline.

At our risk—test Tough-
FPennzoil now in your owncar. Y our
Bonded Pennzoil Dealer will fit
the correct grade to your motor—
and we'll refund your money if the
trial doesn't convinee you. Accept
thiz money-hack test offer now.

THE PENNZOIL COMFPANY
Ereentive (ifftees: i
il Ciey, P, Liw Angeles, Golif,
Nritish-Ameriean Nl Ca, Ltd.
Sale Distributars i Ontardo and Cuoebes, Cos.
Coprrighil 153, Tha Pennzsil Compaiy

Whett writing fo advertisers ploase menfion Populer Mechanics
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Srart of a Stratosphere Attempt Which Ended in Failure: This Ballpon Stacted from the Chicage Warld's
Fair with Lbout, Commander T. G. W. Settle but Was Forced Doawn

TII IRTY years ago the stratosphere was

a vague region of eold emptiness known
only to a few men whose imaginations
sogred above the clouds. Today it is a re-
gion whose major divisions are as well-
defined as the earth’s continents, and its
systematic exploration i3 a work of huge
importance,

Five nations are pushing important
airatospheric worl, mostly in the nature
of airplane and balloon expeditions, and
numerous pionecrs are tryving to discover
new wavs of conquering this cold king-
dom of mystery where there is no sound
but the majestic music of the spheres,

Uenn A rsermaz §5

where the skies are deep blue, purple, and
blue-hlack, where the sun shines forever,
and the stars gleam with the cold ferocity
of dagger points,

Many things fill the void of space, men
have just dizcovered. There is, for one
thing. an invisible maze of radiations as-
tonishing in their power and range. Un-
expected news drops from the skies, news
that will divert the energies of man and
change the course of civilization. Now,
vou may sav, these mav be wonderful
phenomena to scientists interested in the
laws of physics and mathematies, but how
fdo these wonders of the stratosphere af-
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Lieut. Commander Settle Inzide the Metal Gondela of His Stratosphere Balloon with the Radio with Which
Twe-Wayr Communication Can Be Maintained from the Earth

J

fect me? One hint in this direction eomes
from Wiley Post, who flew the “Winnie
Mae” around the world, He came back to
New York cheering the high altitudes. If
vou want to swing around the globe swift-
Iy, safely, and comfortably, he said in cf-
fect, go “upstairs.,” He is anxious to dem-
onstrate that the higher vou rise the faster
vou fly, that speeds of 500 miles per hour
are not only practical but highly desirable,
that circumnavigation of the globe need
require but two days of any man's time,
and that all these things are now realizable
if we apply our present-dav knowledge.

Now one understands why nations with
far-flung colontes and wide interests have
taken the stratosphere to heart. India,
now one week from the motherland, may
become an eight-hour neighbor to Lon-
don, and France, with vast colonies need-
ing reclamation, sces the possibility of
knitting her colonial empire into an in-
vincible union. The Farman stratoplanc
“Fa1000-1," sponsored by the French gov-
ernment, is now undergoing tests prepara-

4
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i
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tory to making expeditions into the strat-
osphere.

The “Winnie Mae" was able to fly 200
miles an hour at an altitude of 15,000 feet,
What Post wants to test now is a new
supercharger which will permit his engine
to deliver its full rated 550 horzepower at
a level of 35,000 feet. He also wishes to
add a controllable pitch propeller which
can grip the air at 35000 feet and thus
take full gdvantagre of the engine’s power.,

There are also other reasonsg for invad-
ing the stratosphere and there are, be-
sides, other wavs of carrving on the ex-
ploration. The weather man pionecered in
stratospheric exploration. He sent up me-
teorological balloons carrving zeli-record-
ing instruments attached to a parachute.
He sought to know, and still wants to
know, more about the temperatures,
wind velocities, barometric pressures, and
amount of water vapor in the thin upper
strata. All these things have a direect bear-
ing on the daily weather.

But there 15 no adequate suhstitute for

¢ RREeFRG . ST



- mic rays may be our en-
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" what this means for the engineer?

-
=

,c-etough cosmic energy to Light a

,of what earthly use is the
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human observation and
that is why there was
such great interest in
Aunguste Piccard's sue-
cessful sallies into the
blue. He went to study
“cosmic” ravs; and the
important result of his
ohservations is that these
mysterious radiations
may not be cosmic after
all. He iz prone to helieve
that they originate in the
stratosphere iteelf,

But what are cosmic
rays? That question is
still practically unan-
swered, even though we
are positive that such
rava exist, and that they
h:u'r: a power and pene-
trability that upsets all
our old notions. Not even
mountains of rock can
stop cosmic rays. They
pierce an atmozphere 300
miles thick plus twelve
feet of zolid lead! And

e b s b

| [Eanmace

cosmic ray to us? “Cos-

ergy of the future,” an-

swers Piceard., "“The energy in each cos-
mic ray 15 one million times greater than
that produced by the most violent reac-
tion between molecules or atoms. Think
The
raw materials cost nothing—water, for ex-
ample. The transformation of the atoms
of three drops of water would produce
city for

= a night,”

[

L
-
[

%

The cosmic rayvs found on the surface
are different from those in the upper
spaces, becanse the radiations are weak-
ened and changed by absorption in the
atmosphere. Therefore, it iz necessary
for men to soar into the atmosphere if
they are to discover the real pature of the
cosmic radiations,

. Another possible means of human flight
into the stratosphere is by the rocket. 1t
has great potentialities, but it is still un-
developed, awaiting the inding of a prop-
er fuel. The man-carrving rocket will
take up the ".1.'1}1‘1.! W hl_n: the airplane '1!]['

"I' - j‘ -. 1"1

= G

o v B A e e Ty

LEAD BALLAST
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Drawing of Intericr of Btratosphers Gondola Showing Arrangement of Food,
Oxygern, Ballast, Phovographlc and E.-:I:-¢r|.|:l|§¢
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balloon are forced to give up. According
to Piccard, we cannot expect the presene
tvpe of balloon to go bevond twenty miles:
The airplane, whose efliciency requires
considerable air density, may reach itss
limit even lower than the balloon. Buts
rockets will find their element in the thin--
nest atmosphere, Authorities predict alti-
tudes of L0 miles and more, and the
rocket’s range will depend only upon its
ahility to carry a fuel supply.

Aside from cosmic ravs and meteorolog-_

T, . W

ical studies, Lieut. Commander

Settle, navigator of the stratospheric h:t]-'_

loon sponsored by A Century of Proga-
ress, wants information on the hlanket of
ozone which i believed to absorh a great

deal of the sun’s ultra-violet energy be-o

fore it reaches the earth, Mot least among
the aims of stratospheric flight is the ac-
quisition of more knowledge about the
ability of the human system to withstamd
the rigors of traveling in thin air. Can our
|ZH.1I:]‘|.' L]'l,‘.:'i]'lf,,.“i adapt themselves to the high
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hﬂilumpli of scientists to study
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altitudes as well as to the high speeds
which we contemplate there?

Engineers are also intercsted in the ef-
fect of stratospheric conditions on various
suhstances like cloth, wood, alloys, and
native metals, It iz already known that
certain metals become brittle when sub-
ject to low temperatores. In somé ifi=
stances it has been found that wood is su-
perior to metal as regards strength, The
variations
in the sun’s radiation has not met with
complete suceess hecanse of the problems
ereated by the thick atmospheric blanket.
Far above the clouds, the sun's mtensity
must be very steady and stratospheric ex-
plorers will be able to study solar radia-
tion to great advantage,

The photographs made by Piceard from
an altitude of 30000 feet made the pant
Alps appear like miniature hills intersect-
ed by trickles of water. If there were no
mist, Piccard might have looked down on
a circular area of about 250,000 square
miles of the globes surface. The imme-

diate possibilities of high-altitude phaotog-
raphy for community planning, for trans-
|.ﬂ-|1|in|;-|11.'_|'[ mapping and surveving, for

POPULAR MECH
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economic planning, for flood control and
military operations arc at once apparent,

The stratosphere pilots must navigate
in the midst of an eternal bombardment
of meteorites. Whether it is only 5.000,000
or J0000,000, as some state, the fact re-
mains that the earth is a target for many
of the so-called shooting stars, These me-
teorites expend tremendous energy when
they come into contact with the frictional
force of the atmosphere. Fortunately for
us, most meteorites consume themselves
in passing through the dense air blanket.
Some fair-sized meteorites which are ob-
servable from the earth travel at an aver-
age altitude of seventy-three miles. But
their speed 15 phemomenal. Thirty miles
per second 15 quite common; and they
have been seen to go as fast as sixty miles
per second, Also, the atmosphere prob-
ably is freighted with electrical fury, and
such disturbances may involve hundreds
of millions of volts at one stroke,

These are some of the problems await-
ing stratospheric explorers. There is rea-
son to believe that other sources of energy
and other reactions abound in the great
universe once called empty.

Top, Treating O 5 in Chemical Baths: Right, Tn-
" hltEmnEl::tTEEl:nrd: Muscle Action o

OYSTER SHELL EASILY OPENED
BY CHEMICAL TREATMENT

Oyvsters can be opened ecasily by a chem-

ical treatment'that has the effect of a nar-
cotic, causifgg the oyster’'s adjuster muscle

o relax ﬁ that the kTLiE' can be mserted

Lilg (and_,

|““‘-'CIE' EI.E“';I.CI'I'I‘? I1. Wiid ™
found that in baths of di-
luted hydrochlorie acid,
the ovster relaxed with-
out injury to the meat.
Only five cents’ worth o

per cent in labor,

acid i3 required for treat-
ing 1,000 oysters, saving
hetween thirty and E[ft].f

U
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Moving Shelves Brmﬂf Grncenes to tﬁ stnme i
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“Blarey-Go-Eoupd ™ ll..rl.-l.l.rz.I bl:l. ] :::{th Revalvi ng.ﬁht]vu Which Move the Entite Stock Past the Customers
'.'h'j' Fow |1lllll'?. kdlves Are Hdr&d by a Small Motor i
B
T a t i s ) (gl o A
One Los A 'll.u.l.l viEpOre par [HL- 'ntncL is brnught to the customer, and the
its I-t--LI_'|'I"'«'~-'t' ||& EVER HI et ustontets patron reqguires ng aid in [m:';tmg flhe vi-
instead of asking patronstg’ wander about  rious items.
hunting a hottle of olives or a sack of
flour, The customers are seated on stools FUEL PUMP TESTER FOR AUTO
at a counter and the shelves move slowly HECKS CAR PERFORMANCE
past, giving plenty of tine to make a se ﬂj % ? gt
lection. Eight minutes ame required for a L 06 Automobile fuel * S ;
the shelves to pass/by any one customer, pumps can be :13

checked quickly %
and accurately on A ‘i“"’:
g 1
the cars under ac- (ﬁ
tual working con-
ditiens with a
testing apparatus
now on the mar-
ket. It checks the <
suction pull of L11§T
pump and pres- -
sure against the
carburetor float
valve, and in addi-=

tion detects leak
ing valves, deiec?
tive diaphragms |

or leaking fuel
lines while the

The revolving 511u'=1c=:. are 157 feet long
and are ﬂpt!"‘:lt-:lrr by a one- hr}rb&puu'..'r._.I
electric motor. [here are SI:'H"- three sec-
tions in three Ifrlgcs for grocerics, and
haskets for the ¢hosen articles rest on the
counter in front of the patrons. Each
section 15 numbered and has a button so
a clerk may be summoned, and prices arg
listed beneath|each article shown, Thel,
replenishing o } the shelves is done from
the rear. lhe| mtter, milk and cold-drink
section is sejlarate and is operated by
pressing a fool lever, causing a glass slid
to drop. When the customer is ready, he
releases the Idver and the shide goes up.
Except for boys to keep the shelves filled
and a cashien to check purchases, the
"merry-go-routd™ store can be uperated
v:rlu:ﬂl;.r w ulmfu Inan-power, since 1|LIL

Mm . Cee ”:rﬂmir:&rm_
\ae,”w’{ d G.ab 1d LA SN
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other engine noises. It is
claimed the device is use-
ful in locating bearing
defects, knocks, loose or
wortt timing chains, hro-
ken valve springs, noises
in the transmission,
clutch, universal joint
and wheel bearings, and
hody squeaks and rattles,
With the rod placed on
the cylinder head, it is
even possible to distin-
ruish the different sounds
of the valve, valve spring

'mcl Q"?ﬁmdi

WER INCREASED

SPEED BOAT

For the 1933 Harms-
Ywaorth trophy race, in
™ which the British entercd
a stunt speed boat only
I.'.'L endy-fofir and one-half
icet long, Gar Wood
S[.‘l'll'l:llﬂ'd up and strength=-
u' -d hizs world's record
mu “Miss America X
ltm American craft was
p;lw::n a new hull of dou-
LE:IE diagonal laminated

‘_"5_”; ayers put together with

A Mo special glue, to elimi-

nate vibration at high

. A speed. Inmaddition, Wood

increased the output of

Ueing a Motor "Stethoscope”™ to Lacate Trouble in s Maotor; [I: Amplifies ¥ e
the Saund, Hah:l:ng' It Easier te Trace Aoy Unusuwal I‘vE-:!ut his fnur Packa“l CHEWIES #

—_—

. by 100 horsepower each, t
“STETHOSCOPE” FOR THE AUTOD~ bringing the total to 6,80 horsepower.
LOCATES TRDUELE g With the old engines, Wood estabhshed i
. e @ world’s record of 124.86 miles per hour
Using the same principle 31]113'0.‘”3'1 8¢ for a one-mile straightaway. An arch also t
the doctor's stethoscope, an instrument was placed in Waood's boat in the manner _"'_.‘..‘
tor locating trouble in the antomobile opw “of an arch on a bridge, running through
erates by amplifying sounds so they can  the center to hold the craft rigid and the
be traced. It consists of a slender rod to.. planes in position. The British entry, :]r:—}
which is attached a cup-shaped :|:|'|r_'tal': sipned and driven by Hubert Scott-Paine,
piece containing sound-recording matefg steers from the front and barely tt:uch:rs‘l
rial. A pad over the end of the cup enabless the water when hitting top speed. It ir-t'_
it to be fAtted comfortably to the ear. Tl1'r::.“'p::l'.';cn:d v a Napier-Lion motor of 1,400 i
mechanic moves the rod from place tom horsepower, Tts principal characteristic 1s
place, searching for any unuszuval sound or_ ™ its remarkahble acceleration. SffEﬁri&i’[ﬁ}
noise in the motor, the instrument causing timing its pick-up say it has an accelera-tos

it to be magnified or se |:|.|.r;|.t1|tg it from tion faster than ai {:lhl.’“ in tran |'.-1'H't'|'-'.|I
o E
Al s SR w ;
‘I

A N \ &
*-fr;.»:i't' { éf}_}
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except an airplame ,1""“...“ -":';'."r --{L'L_!r i‘-"}'r- J Lﬂ { jl‘ 7

launched by a catapult.
The hull is an orthédox
single-step, but has a bi-
Zarre top construction
whose most outstanding
feature is a cockpit with
two seats of rubber slings
covercd with streamlined
cowling like a submarine,
=2 A ]

e f .
ROLLING GUARD'

FOR HIGHWAY

Aotomobiles running
into a highway guard

equipped with a revoly- :

g bumper are shunted :h“‘-‘
baclk on the toad auato- D wy
matically hy the action of E““-

the poard 1kself, The re- -
volving section consists o

of pipe mounted to turn e

frecly and placed low
enough so only the tire
or lower [Tt o f 1|';|,' W |1|._'L"|.
comes In contact with it
The downward moetion of
HII' 1'|l|:'|'.i'.':g’ A hl'L" CEM5ES

v

. : . i R Texas Flver Sliding Down 3 Raope to Safety after His Ship Landed Upsidet
the pipe to revolve ':I'_":" Iy~ E-]:I-:I'.'l.'r. in thr.'FWirL':- af :E.P'-:u'.n.-r Line " o
ward when struck. This

prevents the car from elimbing the guard PLANE TANGLED IN POWEER LINE
and mlso has a I:l.'l:'|||l.'!I'|l.'!_'|-' to divert it back HUT. PILOTS “LAND"” SAFELY

on the foad without much damage,

070w

Two vouthiul airmen of Dallas, Tex.,
F-I.'I.'I.'IITE}'.ll.'I.lZI the unique experience of ter- |
minating an airplane flight by sliding
down'a rope from the ship to the ground.

. They were coming 1n to a landing when =w
their craft swooped too low and a wheel -
struck the wircs of a power line. The(l
plane turned dpside down and came to
rest tangled in the wires, The pilots elam-
bered out on 2 wing while their ship see-
aagwed back and forth thirty feet in the
air. Firemen threw them a rope and they
ticd one end to a wing strut, then zlid
:~'.“|I'-._'1_'.' to the ground afrer Lering -|.3|-[--:'1'|IE-
cd for mearly five minntes. Their plane
was lowered with more difficulty, how-

“ ever, for it was necessary to employ der-
ricks to remove it from the wires,

7)) wearm gl

\far

Coul,

—————
. i ‘ ; - {III.I the ||||'r --|||'1_'l'| af Sir "l.|i1r-:_'-||1||.- rec-
et ! ¥ oy ord automoalbale dash, the tires each -

< LY . 1 ' a
Highway Guard Conslating of a Revelving Ploe Which creased approximately one inch in diam-

j’ Tends 1o Shunt Cpe Back into Road . eter because of centrifugal force.,
; — L
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E, THOLE houses made from

corncobs, a city lighted with
power from waste gases, door-
knobs, doors and tiling made from
rosin, paints made from skimmed
milk, even wasie molasses trans-
formed into automobile fuel, at an
annual saving of millions of dal-
lars to motoriste—these are only
a few of the miracles of modern
chemistry.

At eighty-four, Thomas A. Ed-
ison was asked, “If vou were a
young man again, what career
would you choose " The inventor
answered, “chemistry ! It fouches
all sciences—and futvure chemical
dizcoveries will benefit mankind

Tep, Laft, [luestrsting Chemist's Importance to  Civilization
Righe, Skimmed Milk s Source of Paint; Bottom, Simple Chem-
ical Expariment

to an extent that cannot be caleulated mno individual can exist independently of

today."”

the conveniences chemistry makes possi-

Chemical progress has so changed our ble, A few vears ago, two European gov-

indusirial and commercial methods that ernments were considering an exchange

A58
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Solutions;
Fuel

Laft, Tube ﬂwnl_l'ininEl Chemical
Conquering Tropical |Msease; Botoom,
fram Molnssies

Tap,
Right,

of certain tropical colonies, To equalize a
difference in valuation, the nation holding
the more valuable area planned to accept
a single chemical*secret in payment of the
sccond nation’s remaining debt. This ze-
cret preparation was known to overcome
tropical diseases that had prevented de-
velopment of the territory controlled by

the first nation, We dresz in parments
that l|l'{l-:'11l| for texture, color amd com-
fort upon cheémistry, we enjoy foods pre
served  and
means and every picee of material in s
madern chemically devel-
oped, We marvel at the height of the Em
pire State building, vet before the archi-

made palatable by chemical

autoimable s

tect conld draw o line of his 1|||;|1|;-_ i
chemist was regquired to devize new com-
hinafions of atoms i all the materials

vsed ta gssure that the sieel, the conerete,
the cements and face bricks would have
strength to withstand the strains upon the
completed hoilding.,

Important rezearch is often complex,
and available only to the skilled industrial
chemist. However, the fundamental prin-
ciples can be studied by anvbody in his
own home through the following experi-
ment often uzed as a “parlor trick.” Two
water tumblers are placed upon a talle.
From a glass water bottle, water is poured
into ane tumbler, The magician =ips the
water and encourages the spectators to do
likewise, “You see,” he asserts, “this bot-

489



POPULAR

. (\E}G 400

tle is filled with common
tap water, the same as
vou have tasted m the
tumbler,” He then flls
the second fumbler with
water from the botile. As
the water reaches the
tumbler it changes to a
rei color,

The experiment iz pre-
pared as follows: first,
the bottle = Alled with
tap water, to which has
been added a pinch of common washing
soda. Care must be taken that no taste is
noticeable, Cooking soda should not be
ustd. An aleohalic solution (L1 per cent)
of phennlphthalein, pronounced “fe-no-
tha-leen,” is procured from the drug store.
The two tumblers are then rinsed and, in-
to one which can he identified, a drop or
two of the phenolphthalein solution is
placed. The experiment is then ready to
he presented,

Had perfectly dry washing soda and drey
phenolphthalein powder been mixed, no

MECHAXNICS

change would have occurred be-
catise the union of chemical ele-
ments in the washing soda is
strong enough to resist the at-
traction of the elements contained
in the other. Bot when the soda
15 mixed with water, the union be-
tween its chemical element, sodi-
um, and its other elements (car-
bonic acid radicle) becomes loos-
ened up, and from the weakened
union the sodium readily departs
to unite with the plienolphthalein
drops in the second tumhbler,
tormmng the red salt that tints the
1'-|'|-|" WaTer.

The depletion of natural re=-

Left, Chemist Watches HRe-
r action af & Mew Solutban That

May Balve Anather of Man's

Problems: Right, Coal Tar

Becomes Yanilla Flavering ar

Candy E-ulurmi_ under Chems
ist's Touch

sources has become a gerious problem. In
paper alone, we are nsing up timber four
times a2 it can be grown. Our oil wells
may dry in hfteen years,

Chemists have solutions for some of
these problems. Packing-house refuse has
been converted to combustible gas for
power, gazoline has been made from soft
coal, table sugar is refined from a weed,
the Jerusalem artichoke.

As Edizon said, we cannot caleulate to-
day the benefits chemistry will bestow
upon us in the future,
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High-efficiency-sodi-
nm-vapoar lamps, which
for a year have lighted
experimental stretches
of road in continental
Europe, now have an
American equal, Ru-
mors of these super-
highway lamps have
drifted across the At-
lantic for many months,
It was saud that they
gave throe times as
much light intensity, for the same amount
of electrical energy, as common tungsten
filiment lights; and that because of their
vellowish light, the eve was able to dis-
tinguish sharply the edges of objects some
fifteen times better. The pioneer instal-
Iation in thiz country 13 on 3 hali-mile
streteh of road between Schenectady and
Albany, N. Y., near the Tatoralories of
the General Electric company whose engi-
neers develope T super-tamps. Night
motorists on this road have had the unique
experience of driving fast—as high as
sixty miles an hour—with all car lights
turned out in perfect safety, Perfect visi-
bility is achieved from the sodinm lamps
overhead which east their yellow glow
over the road without glare. The Dutch
and American lamps Iook, when unlight-
ed, like an ordinarv electric bulb inside a
clear-glass thermos bottle. The inner bulh
contams a thorium-coated flament amnd
two nickel anodes, The electrons emitted

from the filament serve
te start the tube in oper-
ation by ionizing a small
quantity of contained
neon gas. When the neon
discharge sets in, the tem-
perature of the lamp rises
and the metallic sodium
inside starts to vaporize.
I'rom that point on the
sodlinvm jons carry the
tube current, and the illu-
mination from the tohe
changes from the red of
neon gas to the yellow of
sodium. The thermos-
hottle container—of two
walls with an evacuated
space hetween—szerves Lo
keep the heat of the
lamp within and main-
tain the operating
temperaiure,

Top, Road Iluminated with Sodium Lamps; Center

and st Right, Examples of Sodiom-Wapor

ps for
Street Lighting
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Baby Combine Covers
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Designed particularly for the small, di-
versified farms of the corn belt, a baby
comhine, pulled and powered by an ordi-
nary farm tractor, cuts and threzhes grain
at a speed of five miles per hour, One man
can operate both the tractor and har-
vester-thresher which weighs only 2,400
pouttds, The ordinary cumhersome com-
hine, weighing three tons or more, travels
from one and one-half to twa and one-
hali miles per hour, requires an auxiliary
motar ta operate it, and cuts swaths from

Two-Wheeled Baby Combine Being Oper-
ated by Tractor with Pneussatice “Trres: It
Cuts a Five-Foot Swath

ten to sixteen feet wide, The lig-
tle machine cuts a Ave-foot swath
but travels twice as fast as its ten-
foot E:li:.'_f 1r1'ul_'||l.'|_'l 2a does the same
amount of work., It has only twao
wheels and they use airplane-type
pneumatic rubber tircs. Dyg to
the Tow air pressure in these tires,
they absorb much of the shock in negoti-
ating uneven ground and at an increased
speed. The combine can be handled hy
any two-plow, power take-off equipped
tractor. The width of the threshing evl-
inder in the combine is equal to the width
of the cutter-bar, the stalks of grain pass-
ing directly into the evlinder head first,
amd the width of the straw stream is al-
ways the same as the width of the swath
cut by the sickle,. The straw going into
the cylinder inm a thin stream does not
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¢ bunch and each head is
':""-_prn_:.q:egzsed hetween the
" .cylinder and concaves,
¢ leaving the straw the
egsame length as when ent.
"_ Speed variations do not
* affect the separator be-
« pause it has the capacity

fatwelve-foot combine,

- : d s

- . '
OVERFLOW TRAP
KEEPS ENGINE
b COOL . iA\
g o

To reduce the temper-
evature at which an auto-
* mohile motor performs
. and prevent overheating,
.- an overflow trap for the

“radiator is now being
« produced. Due to water
» CXPaAnsion, a running car
" often does not retain a
- Tull supply of water in the
.? radiator. Instead of al-

= lowing the water to spill
# put through the overflow

pipe, the trap forces it

into a condenser where. i
* after being cooled, it is
“Treturned to the motor,
“ this process being repeated over and over.
%.In winter the system prevents evaporation

or spilling gt the antisfreeze solution,
plig g g g e

-

A
]_I:HEI'."L ]"l tare ol ihe Varlows Fosms i
of Water Is Placed under the Microscepe

Gmﬂun T:ra for Awte Radiator Which Forces Exira

|_.:. Copde J:i Where It Is Copled

F,

8- .
e
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of Life as They Appear When a Drop

o

LIFE IN A WATER DROP SHO
BY MIERD jﬁﬁf uﬂ‘_,..‘_;j,.
Mﬁfﬁarf_ﬁ. p11.1u:rl:-t the '""ﬁ: life to
be found in an ordinary drop of water are
shown to visitors at Chicago's Century of
Progress. The views, which-greathv-mag-—
nify the microscopic life in a water drop,
are made possible by a recent method of
micro-projection. The enlarged views
make it-ecasy for large numbers to sep thes
minute life forms. “hole g et is <
SMALLPOX VACCINE FROM EGGS
3 FREE FROM BACTERIA A

free virus for vaccination '3-'r;|.|11-=1 i1111*1|'||-
pox is made possille b 1'1. the discovery that
chicken epes may be substituted for cali
lvmph as a zoirce of the material. From
twenty-eight eggs, Col. W. D, H_Steven-
san and Dr, G. G. Butler, of the British
FOvernment Iymph Lﬁl:l_fil]lﬁhﬂli‘]ll THI- =

ced Lnﬂ-ufl_nu:. to vaccinate 7,0

“‘i-ﬁ-"“—{.l.r m.}..w ’
l‘a_;féié\’“ ‘5/&/5’3

.‘H
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carbonized layer that
constituted a second pro
tective covering, making
it impossible for hacteria
and fungi to penetrate 11}1
the fat and spoil it. The
butter was identified by
particles of carbonize
nutshell embedded in it.

Cil
SHEEP TRAINED
+ TO PULL CART

"Four trained sheep on
4 New Zealand farm have
been taught by a four-
teen-year-old girl to pull
a cart Ioaded with wood,
drag a harrow and do
other work usually per-
formed by other animals,
The hittle girl began her

ACER THROWS A WHEEL BUT
STAYS RIGHT s51DE UP

One of the most unusual accidents of

the 19233 auto-racing season occurred on a

Los Angeles speedway and the camera-

man was there to record the spectacular
il!tidu]]l.wwﬁfl:#'::r, threw a

= S ~wheel while tlr:}vcling at high speed, and
“threw"” is the ?"fg'ht' woril, far it eailed

forty feet into the air after leaving the

axle, but the driver managed to kecp his

TN TN R . |
Racing Car Pletured Just alter It Thl"{'l'-':' ﬂ"'l'l:!'?ltui e Los .I!|tl'-|'.",'l:|1'.l- Track;
MNate the Skl Spinnlag Pan High in the Adr

training with a lamb ;mt'l
with patience and perse!

verance taught it to pull

a cart. She then trained another sheep to

work in harness with her pet and ﬁ11:1|1].r..5
sicceeded in coaxing two others (o feam
up, To the shepherd who has tried to per-
suade a mi':lliug Hock to cross a stream,
the little girl likes to show what her team
will do in water. She drives the te
through the water without trouble. She
claims it requires only a few weeks to
train such an aninhl fnd deedoxactly the
same commands as for horses, The sheepy

i the team are two-vear-olds,

¥

three-wheeled vehicle upright un-
til he could bring it to a stop and’
escaped without a seratch.

ﬁ"ﬂUT BUTTER UNSPOILED
% ' AFTER CENTURIES .
3

Hazelnut butter 2,700 vears dhfy
and still in good condition has
been found buried with the re-3 ¢
mains of a man of the [ron age in™

-agrave in Germany., The material™
consisted of two lnthps about the,
size of plums. The corpse had%,
been cremated, and the urn con- =
taining the butter was in the fire. s
Thiz thoroughly sterilized ':'!u.-"1

B L o
ui:rt]u:n veseel and s sealed-in 5,
contents, coatipg the jag with
Fa
X e .-
- e

Mew Zealand Girl and Her Trained Sheep Which Wear Harness

apd Pull & Cart, Even theough Water
Sappompsi = & wyd 2N

iyl iy
J-Sopyriaiag
3

e
e
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g- Shaped Pistons

B }-l’“ll Diagram of Egg-Shapd B z i
T “mton . and, Below, Lathe for

EMGINE o . “UHDEH Finishing Fizstons Round or

BLOCHK : B WALL Cam-SEaned"”

Round pegs may fit round holes, but
QULHATRY automuotive 'Eﬂg’il'lf."ﬂl'i [Uihl}' areg no
longer designing round pistons for the
round-engine cyvlinder hores. Instead the
pistons for many cars are variously called
cam-shape, oval-shape, eccentric, epg-
shape, elliptical and out-of-round, To the
naked eyve, however, the new type of pis-
ton still looks round because the out-of-
roundness 15 only from five-thousandth to
two-hundredth of an inch, depending on
the make of car. Thig change in pistons
has been caused by the coming of the
high-compression high-speed motor, With
inereased compression and speed, it be-
came necessary to fit pistons closer to
eliminate piston slap and reduce noise.
Because of the oval shape, the new piston
can be fitted very closely to the cylinder
bore while cold without danger of sticking

t “freezing” when it becomes hot. This
is becayse, when heated during operation
of the engine, the piston really expands
from an oval shape to one nearly round.

0 TTLARU"LIF L{J
,«g m.adi

for Autos Stop ‘Freezing’

ANIC 4‘}:-

After much experimentation engineers
have found the proper place to make a
piston short in diameter to allow for ex-
pansion. The spot i where the piston pin-
holes are, or where the pin bosses are lo-
cated. Expansion is greatest there because
maost metal is massed there. Therefore a
few thowsandths of an inch is sheared off
the piston skirt there, making the sides
elliptical. In some instances both lands
and skirt are made elliptical, To meet the
need for finishing pistons “cam” shape in
service shops, a lathe is bheing offered
eiqiipped with a cam-turning device per-
mitting the finishing of pistons, both
round and cam- '=.|1'1]'||j{l on the same ma-
chine. This lathe is equipped with anto-
matic feeds and has a double tool holdér,
one tool bit being used for rough turning
and the other for fnish work, Many of

the cars finishing at the Indianapolis race ™

this vear had lathe-turned piztons which s

had extra grooves cut in the piston skirt
to further aid in cyvlinder-wall lubrication.
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Tests Show How High Alglgu _Aﬂec}tgi’: ots
Hopking University depdrtment o1 chem-

igTTV, report this discovery, X-rav exai-
ination of “solid-zolution™ organic com-
pounds show that they hehave as i1 their
building blocks had average lengths cor-
responding to the average of the lengihs
of the chemical molecule chains, not vari-
ous lengths as have the individual com-
pounds when they are not mixed with
others, Thus, the accepted idea that such
mixtures are only random amorphous
mixtures is proved to be incorrect and
: erystal lattice structure is shown typical
3 for average chain lengths,

[E3 Wesld Wik Photos O
= Illness causzed by ex- T

= tremely high altitudes is
-y being studied extensively

i:-:..' at the Institute for Aero-
Y nautic Medicine in Ham- -
‘,:.ﬁ_ Fur where equipment '
- * has been installed to sim- 8 |
- . ulate in a laboratory the i' g L
'-Tl,_]- conditions encountered sl S
hv aviators at great TR LT
heights, A central oxy- LI e
ren system makes it possible to provide | s b3t
tent persons in the test chamber with oxy- ! ol 1 Sl oy
ren, measuring the amount being received Wi e T4
Iy each individual through breathing n- _-1:4r.v-1-1;;f'j'::..-"
struments. The flvers write their names o M W o
and addresses repeatedly as the air condi- ,ﬁ_ﬁ@h [
tioms at varions heights are reproduced, ! . : .-'“' 4id
and their reactions are studied by com- vy ; .':'NTMI{-!’P” 20
paring the handwriting at one period with t g PR b ;
that of another. To pass such tests, fiyers P W‘{ﬂ .
must be able to think and act as well at 4 _-"""-‘f'ﬂ:'i'?"lﬂﬁ &
reasonably high altitudes as at lower ones. s M ;;fg,éf@
i foag 3t
CHEMICALS JOIN LIKE BRICKS o _ fp&ﬂﬁwyf'!{f
C 12 0% IN WALL OF BUILDING N T
When complex organic chemical com- ; ; Ly
pounds, like alcohols, paraffins and fatty i e _
= _acids, get together, they are not content id o .
to merely mix, but they join together in . '

Ott and Dr. D, A, Wilson, of the Johns e e it Bpecimen of Ope Pilot

3 ~ the manner af hricks in a wall. Prof. Emil i o ey I
Ph]
Ir-.-"Q .

e |
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ONE UNIT IN CELL DETEEMINES
CANCER SUSCEPTIBILITE fif%'{f

Whether or not 2 person is k11u.:|:]'}t1|:1r.
to cancer depends on just one gene in the
germ cells from which he grew—an al-
most infinitesimal thing about the size of

'ﬁn molecule, Tt 15 that tiny, single umit
‘q“nmnng the many complex factors of he-
*y redity that makes the difference hotween
\“"‘suwcepiihﬂitr and insusceptibility in the
opinion of "I.[HE Maud Slye of Lhr_ bnxﬁg
Memorial Ins
Chicago, Her :ﬂuﬂwﬂ o1 Cancer h:u‘c heen
carrigcd on for twentv-three vears and in-
volve more than 100,000 autopsies. She
has made her studies onm Fenerations of
mice which develop cancer Iike humans.
Heredity alone 15 not the cause of cancer,
she save. Prolonged irritation mav be an
external factor responsible for it, hut in-
ternal factors may have to do with func-
tioning of the endocrine glands or with
other physiological conditions. An exter-
nal factor acting with internal factors up-
on a susceptible soil is probably the canse

of cancer, she believes, .

WATCH SNAPS ON ANYWHERE
AT USER'S CONVENIENCE

sk Fitted with a snap-on strap., a amall
E ,;,.:.;,_H_Htrh may ht_{-f‘,’ ched almost anyw Iu.:n:
‘JFM_J ; .

I:P'Q
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3
3

5
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' Wateh wtth Suap—ﬂn Strap Whi An r‘--‘:" Adrached
Steering Wheel, Beli +:|r Diesk Bet

nn the wrist, the ste et ing w heel of the au-

omobile or E:uat the belt of hunter, trap-
ptr Or camper, and even on the base of
the table lamp. Quick attachment or re-

foval II!LT'E:I.EE".- its nses,
of #‘ff‘ﬁ

fAlZ -ml e pipe line is beinge construct-
43:] across the Syrian desert to carey oil
rn Irak to Mediterrangan :|:-u1'tt.

) Ranlices M —
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Coin-in-8lot Microscope Which FIENEB Dee of Tll'l.
Subjects When Money Is Deposited

.1

P
_".
]

COIN-IN-SLOT MICROSCOFE -
REVEALS NEW WONDERS

Operated by placing a coin in the slot,
an automatic microscope has becn pro-
duced for the general public to see the
wonders of a world invisible to the human
eve, A chart under the glass top lists ten
subjects of interest. By turning a dial 1o
the corresponding number on the chart,
one of these subjects may be seen in the
miscroscope by depositing the coin, The
subject is illuminated by turning the han-

dle of a timer switch,
C 3

FIsH WITHOUT AN AIR BELADDER
LIVES IN SWIFT STREAMS

T A fish that can't Aoat and doesn’t want

to fleat, lives in the lheadwaters of the

'“"‘:é,!_"l nes [|1_;,:I_1.ﬂ_l!_rg£1_|;‘|_‘1[yrr|me|1§ of this
F~Ifish, believed to exist only in this one cor-

ner of the earth, have been obtained by
the Smgithsonian Institution, and reveal
that ;Zu:l:,lt:-nga to the sucker family and
has fio air bladder. As a result it cannot
flogt like other fishes, but can only sink to
hottom or keep swimming. This is no
hitndicap tor the sucker for it had to nid
se¢lfi of the air bladder in the course of
volution or become extinet, The reason
1= that the mountan streams where it 18
found are so swift that the little suckers
hizel to remain on the bottom or be washed
away, 5o they rid themselves of their

“water wings"_and survived.
{n_ﬂﬂ?j’ c,f.'/;




HEIR eves fixed anxiously on a
tiny dot high in the skv, a group of
army officers stoad one recent morning
at a California airport. For half an hour
the plane above had been looped and
spun by a skillinl pilot. Now it was poised
at the top of a 15000-foot elimb, ready
for 4 har-rassing, screaming vertieal dive,
Would it stand the gaff ? Would a wing or
a cowling or a =trut fail in thiz final test ?
The hum of the engine. coming faintly
from the three-mile height, rose in piteh.
For five seconds, ten seconds, twenty zec-
ondls, the plane hurtled down, Then, slow-
lv, the plane tilted. With a mile of alti-
tude left the pilot exhausted his terrific
apectd in a sweeping climh, Down on the
rround onee more he cut the swatch, "Will
she do, Eddie #" the chief designer called.
*She will,” was the response, “Any plane
that holds together in a vertical dive like
that is safe”™
The vertical dive is the crucial test of a
militarv plane. Aircraft makers build solid
strength into commercial transports but
they shave the margins of safety when

498

Left, Army Pilat with
Qxygen Mask Resdy
ta Test Plane at H
Alritude ; Below, Mod-
el Flying Boat Ready
far Teat in Tunnel

they design fighting planes. If the design
is too light, like the one that killed three
test pilots in a row, it is a failure. II it
stays together during the testing period it
15 4 SUCCEess,

Even the heavy passenger trangport vou
ride so conhdently was subjected to a
topsy=turvy rough and . ftumble in the sky
to guarantee your safety. With yvou on
board, the pilot eases the plane along with
gentle hands, But the day the plane was
wheeled through the factory doors it was
ridden by a pilot who sermed to do his

|

|I : :
"
<.

L]
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Above, Flay in Elevator Pittlngs May Cause a Dis-
sitrons Flutter in Tests; Below, i

Phlot, H!l:lr!nil:hn; (n]
—

i

et Allerans He #m.tm,[

=

Lt

en. Test

best to break it apart. The test pilot of
1933 needs more than a mere oversupply
ol courage.. Behind a enldly caleulating
brain there must be a store of technical
knowledge, He can leave nothing to Iock.
for the initial flight of a fifty-thousand-
dollar creation 15 5 serious undertaking.
[[ the plane 15 unbalanced, or the control:
seem scrambled, the pilot tries to find the
cause and correct it before he leaves the
ground. Sometunes, however, an unsws-
pectied fault reveals itself only in the air.

A few years apo mast airplanes were
Built to conventional designs and test pi-

490
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livts rarely ren into difficulties in the air
Lately, however, the demand for more
-[:l-rl.'|| and the trend to low =08 I 1O
planes have resulted 1 experimental types
that must he tested again and again. A
plane that mancavers periectly at 100
miles an honr may be hard to control at
twice that speed. Another plane may re-
fuse to pull out of a dive, Sometimes two
veurs elapse from the time
a new type of military
plane 15 concelved until
the finished product 15 put
in service use,

Even after a new design
15 approved a shight change
may completely alter the
wav if handles in the air.
A new wing flap or a dif-
foerent engine cowling is
apt to cause trouble. Re-
cently the military author-
ities decided to cover the
cockpits of new fighting
planes with transparent
cages. [t was found that pilots could fight
more efficiently in warm still air than
when exposed to the colil gale of the &lip-
stream. Bot the care was a hoodoo for a

The Parpchute T3 the Last Resort
When the Test Pilot Leoses Control

all of th .
hridges in suceession hefore he could gzli.
ernough albitude to returmn.”™

How would vou like ta he testing a plane
anid find yourself unable to land? That

time, The Arst plane with a cov-
ered cockpit crashed from 130
feet, The pilot reported that the
controls were mushy., What had
happened was the care mterrupt-
ed the flow of wind along the
luselage and the elevaiors and

rudder were acting in dead air

['he trouble in this ease was cor-
increasimg the dimen

3 o
the  pail, extending the

rected by
S1oTts okl

Top, Inapecting Rigging after
Test Fleght: Abawe, llhi:lf: Fluor-
cacope to Find Swructural Defects

control surfaces out nto the wmd again.

“Another time some changes were muade
tor the engines of a homber at the experi-
mental field at Davton, Ohio," savs Eddie
Allei, test pilot, “Then the
planc was loaded with live
bomhbs for a weight-carry-
ing test. HRight after the
take-off the engine supcr-
charger gears stripped.
The motors were still turn-
g hut the pilot couldn’t
got enough altitude to turn
hack or to clear the adjoin-
mg buildings. He took a
chance and flew down the
river, zooming up to clear
the first bridge, The plane
settled down again amd he
had to zoom




POPULAR MECHANICS 301

wits the predicament in which
one pilot found himseli. The
new plane was tail heavy and
the pilot held the controls in
full diving position in order to
Iy level. Coming in to land,
the heavy taill dropped down
too sharply for safety and the
pilnt; after fiying around for a
while to think things over,
salved his problem by flying

one wing into a tree. That brought the
plane down in a heap, but he was able to
walk away from the wreck,

“Things like that are all in the day’s
vork,” sayvs Allen. “Another pilot had
ding trouble in a planc that was fitted
ith an air-tight chamber for high-alti-
tide fAving. Entrance into the cabin was
through a side window that swung inward.
The pilot took off by opening the window

1'::‘

S

Above, Pilot with Test

Inatruments and Rapost

Shesia; Left, Tested
Planes isn Foremarlon

and holding his
head out so that
hecoold seecahend.
Then he elozed the
window and flew
by instruments. A
motot=driven
- pump forced fresh
air mto the cabin
and an escape valve kept the intecior at
normal-atmospheric pressure, The scheme
worked fine until the pilot decided to land.
Then he found that the escape valve
hadn’t been working and that the air
pressure inside the cahin had buailt up. He
couldn’t force the window open against
the pressure and he was afraid to break
the glass for fear the explosive ontward
rissh of air might pull him out of the plane.
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“He Ripped the plane over on its side
and peered down at the pround until he
located the field. Landing was a problem
bhecause he couldn’t see ahead. He finally
sat down in the middle of the airport by
looking out the window and watching the
scenery as he flew past it,”

A test pilot can pull the wings off near-
Iy any airplane by pulling out of a dive
ton sharplv. The trick is to flatten out in
a maoderate arc. The wings may bend up
considerably without danger but the plane
is doomed if they begin to flutter. Not
many have lived to tell about such death
dives because the pilot usually loses con-
sciousness for a second at the time he
most needs all his energy.

Few pilots race their motors during a
dive, Allen says. Instead, they throttle
them down, Gravity alone causes the plane
to dive faster than the engine can pull it
and the usual conzequence of a true pow-
er dive is a wrecked motor, Clean stream-
lining rather than horsepower decides the
terminal velocity of a falling plane. After
the propeller tips begin to move at the
speed of sound, additional power merely

manufactures more sound instead of more

speed. A diving plane, traveling manv-

times faster than an express train, heats
up just like a meteor. It is estimated that
at 400 miles an hour the compressed aiv in
frant of the leading edges attains a heat
fifty degrees above the temperature of the
surrounding atmosphere, Another thing
pilots have learned about diving is that
the highest speed is reached near the top
of the dive,

The diving test is only part of the thor-
ough examination of a new airplane., On
the hrst fAight the pilot does little more
than test the plane for maximum speed.
spinning characteristics, and its ability to
withstand the dive. Then comes a check
flight with full load. After that are many
hours of routine flying in which the pilot
must fly the plane, keep his courze, and
read and record ag many as forty instru-
ments an howur, Then several different pi-
lots try it out. Their opinions are final
[f a wing seems to drag on a turn, if the
tail vibrates in a climb, or if the controls
respond slowly in some maneuvers, the
factory must try again.

N MEN :
TR Twoin-One Instrument Serves 233 TELESCOPE AND
. : 1 light at Night FLASHLIGHT
TELESCOPE JER - 3 COMEBINED

¥
. 1::"";'":. e
S5 "BURNING '
- F__I,GI-ASSH .'

Serving a double pur-
pose, & combined tele-
scope and flashlight has
been introduced. The tel-
cscope is five-power and
is easily focused by slid-
ing the head. At night,
the flashlight equipment
is installed in the instru-
ment in a few seconds,
The light has no switch,
being turned on and off
by rotating the head. A
1,000-foat beam may be
obtained by using a third
hattery cell. The device
may be used as a service
lamp by sliding off the
head and standing it
end, and also is conve
ient as a burning glas!
to focus the sun's rays
for kindling a fire.

o
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Pictures Taken in Darkness with'B c{< Light

E

Examples af F"Il.n!q%:'aphq. Which Wese Made In Darkness, Iluminatias E:irtEFLF'u.mir.htd by the Invisible
ays from & Black-Glass Bulh Which Passes only Ultravio Eeams

Some classes of photographs can he  violet radiations already have heen ad-
aken in darkness withowt the aid of visi-  vanced as a means of taking photographs
sle light by uszing an ultravielet lamp  in the dark in a bank or in a baby's nure-
onstructed with a bulb of black glass ery, thus making it possible to obtain
vhich Alters out nearly all the visible rays  pictures of intruders,. A more plawsible
nd permits only the transmission of long- _possibility is for portrait work., The high-
vave ultraviolet beams. These ravs are  Jintensity visible illumination necessary in
trong in actinic quality, that property of %studios creates such brilliancy that squint-
radiant energy which produces the chem- wing often results and faces are twisted into
ical changes on photographic plates, The Junnatural expressions. Under the rays of
1|.1|-'!‘_'i_L_jHJ;‘_]lu_LL_---E' ],dmp CO M pany n_,j,_ch des=, several black bulhs, however, the visible

water, sending it out In one stream

GIVES GREATER PGWE_R | E|1I-:'|I::I""|'I. the disc hprge port ot the stern,

"-,_" L:'E- U & The chief advantage is said to be greater
¥ Fitted with an interior pr I.:l'|.IL'|]'L‘T. i otheEy

power and eficiency without increasing
. tughoat has heen found faster and less=Fihe size of the hull. The propeller may be
costly to operate than similar I:L.Lt't‘-_i,,. pled directly to the power plant.
equipped with the conventional screw
laced directly hefore the rudder, The in- s T
—~ Pl 3 are the rudder. The o PROPELLER, o
terior blades are located inside and wel¥ R T gt f
eﬂ toward the center of the hull, where thev™ 3 .

work on two converging streams of wat |n*‘-:,""
drawn in from each kulr.: at a slipht angle

through inlet ports located well forward. E"

- T, A
lnEcrARGEL PoET *-::Hn, - [MLET et

The two streams meet exactly where tl

c:p:jgr rets tEJLl)\lun;_g:E lt’H

7L 3

Diagram Shewing How Propeller inside Tupboat Han-

1the dles Water throug

[nlgt and Dls-zﬂr.t Faorts —?

a
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Sea Exhibit Gives Idea You Are under Water

e S

¥ 3 1 | 3 -ﬂ'.:" i -—_--""l—-..__‘_

A LW\ '

dALARS FRONT

-
A
‘DCEAN SURFACE
OF GLASS AND PAINT L
- F
'
: 3P
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-
- M ¥
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-
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—
Visitars to Hall of Ocean Life Wiew Coral Beefs ithrough Glass from Balcony or Descend inio Pit Where - -
They Get Impression They Are Actually under ‘Water ; FPhoto Shows Priparation of Coral
- y *.I " A : L] -
iy . iy
L
¥ % _ T T'.. LB 5 : F .
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FLOOR OF OCEAN REPRODUCED
TO DEPICT MARINE LIFE

Everything but the water iz included in
the exhibit of marine life portraved in the
recently opened Hall of Ocean Life at the
Amer Muyzcum of Natural History i
New York, But the exhibits are so close
to act®IConditions that the visitor gets
the impression of being under water as
he views them. Life as it appears on the
ocean floor i3 zhown in a one-story struc-
ture sixty feet high, 160 feet long and 130
feet wide, connected by a balcony to the
Hall of Fiches, In the center of the dome-
shaped roof iz a great panel upon which
iz painted a sunlit tropical sky. A series
of murals llustrate sperm whaling and
there is a collection of shell fish and skel-
etons of whales. An impressively arranged
group of corals represents the work of
natural scientists over a period of ten
vears, and habitat groups show gea ele-
phants, fur seals and others. In addition
there is a fully equipped whaling hoat.
The coral exhibit depicts life under the
sea 1n all three dimensions, The visitor
views this exhibit from the balcony hy
peering through transparent glass which
simulates the water. By descending from
the halcony to the Aoor level he seems to
be going down to the bottom of the sea
and wanders among coral reefs and for-
ests as well as hundreds of wax copies of
seq fish, So skillfully has the ocean floor
been copied that the visitor s hardly
aware of the artificial phases as he peers
upward to the skv above the plass-ocean
surface, It is estimated that in preparing
the exhibit, fortv tons of coral were
brought up from the bottom of the sea,
cleaned, prepared for coloring and then
treated with beeswdx and glass to simuo-
late the living coral. Color sketches and
models of numerous fizhes of the tropical
recis were made, and to do this it was
necessary to catch and view the originals.
The framework for the coral group re-

quired 12400 pounds of steel for supports.
Gmgi

EVERLASTING MATCH IN C
IS AID TO SMOKER
FPractically eliminating the old-style

mateh, an “everlasting” match in a deco-
ative case haz heen introduced as an aid

to the smoker, Theydevice is not a Jighter,

70 b Slarnd

Df‘im:nm- Tanics 60e
/0

UHS" 1:31}“: bearing,
(‘:L.(_AJ—"

¥

Cigaret Lighter Ignfted Like a Match by Scratching
Ip against Rough Side of Case

since it operates without the use of wheels,
wick or springs. The sparking metal 15
not flint, but a secretly proceszed metal
that cannot pulverize. The match can he
lit and re-lit time after time by simply
striking the tip against ‘the roughened
edge of the case.

VISIELE OILERS FOR BREARINGS

KEEP CONSTANT LE?ELEE Hﬂ 1.

Two new types of automatic oilers are
bemg produced to mamtam a constant
level for bearings. Both have a visible oil
supply. One type is known as the con-
stant-level oiler and is intended particu-
larly for electric motor bearings and other
reservoir bearings with oil ring, packing
or ball or roller bearings where oil in the
reservoir should be maintained at a de-
termined level, This is done by means of
apfube which permits air to enter and oil
b5 to flow from the
reservaolr when
the level of oil in
the bearing reser-
voir drops below
the proper level
When this level is
attzined, the flow
" /18 stopped auto-

pp-LA matically. The
a thermal oiler, is for use on

other tyvpe,
sleeve bearings of the open tvpe and is
operated wholly by changes in the hear-

mg temperature. Heat in the bearing
causes an expansion of the air in the ther-

mal chamber, forcing sma ||11a111i¢i:+@

/837 Cst o tre,

el Qg
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'I"I [I£ next time yon
el i I.|'i|"||-'| wiio
drives a car ot the
same make and mod-
el as vours ask to run
it aroumd the block
YVou'll he surprised,
His car will perform
As if 1t came from &
different factory.
Wou'll Tind vourselt
questioning the relia-
bility of Your senses.
There's no news in
the fact that no two

less of the similarity
of nameplate, year and medel. But how
many motorists realize that they have
themselves to thank, or blame, for this?
What a car becomes during its life of serv-
ice depends largely on what attention it
receives and how it is handled. With a

Sk

~d

p Above, Futting Body on New Car; Below,
cars are alike, regard=-  the Way a Car Steers Is Largely Dependent manager went along for

on Haw the King Pins Are Lubricated

How

QOuwners

and Drivers
Govern

the Behavior

of Their

;,.4 Automobiles

certain kind of lubricant,
for instance, it is possible
to zinc-plate the gears
and make them better
than they were when the
car rolled off the assem-
bly line. Bearings, eylin-
der walls, pistons and
other vital parts of the
motor have to “season,”
age" or “set.” Some cars
do not run their best un-
til they have been driven
upward of 10,000 miles,
It is not unusnal for cars
to run hetrer at 50,000
miles than when new, Tt
depends on whether or
not the owner realizes
his role in the process,
When a customer com-
plained that his carwould
not climb a test hill in
high gear the service

a demonstration, He no-
ticed that the owner kept the throttle wide
open all during the ascent. Along toward
the top the car labored so badly the owner
was forced to shife,

Then the service manager took the

wheel, He, too, started out with a spurt,



Bk the speed remaned
III!i1'-|.': . '|'||-.'.|_' WeERE ik
couple of momentary
hesitations on the
but the
ok notieae thet.,

way
LEfH, owner iid
YWhen
the car hit the crest of
thee Bl it was dompg thir-

ty-five miles per houor

45 REainst fwenty on the ||1'|_-'.'-|--11- trial,
“Vou must have 5 heavy _foot.” the

i [ i F 1
owner laurhed. “I was pressinge with all

my. might.

“On the contrary,” explained the seryv-
ice manager, “several times on the way up
[ lifted my foot from the accelerator. That
closed the throttle, When you do that the
pistons suck ofl from the crankease, This
lubricates the evlinder walls, reduces fric-
tion, cools the hard-working parts and iu-
Cieases COmMpression, L ou're too cager, A
nervous driver would get aver this hill
with vour car just because of the way he
would handle the accelerator.”

One of the most interesting things about
motor cars is the way the same sct of

Above, Testing Car in Factory "Ponkhmengy Pit”; Vi-
brecerder Waed to Teat Wibratlon of New Mode

brakes will perform with different drivers

at the wheel, One motarist tried to stop
promptiy and the two rear wheels locked
amd Ald. Another driver ran up to the

spegld the owner had heen traveling and
stapped the car in less space without slul-
ing the tires. The owner insisted that he-
cgquse the brakes had warmed up theyv had
come more cfficient, so he tried again.
His second performance was as bad as the
first. e apglied too much igitial pressure

(.
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duced tractian, Under
é‘ such conditions brakes
s pastly lock,
8" His iriend applied the
4:,_1 ¥ hrakes more pradually,
2 “dabhing™ the pedal until
#_-_.
i

to the brake pedal. The
, weight of the car tipped
forward, causing the rear
endd to Hit up. This light-
ened the rear and re-

o " o - 1
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the speed was reduced from thirty to fif-
teen miles an hour. Then he went down a
little more Airmly on the pedal. Momentum
had been considerably reduced. By that
time had he tipped the car's body well for-
ward through abrupt pedal prezzure the
rear wheels would have had but a very
short space in which to shide. Most drivers
forget that as they near the object to be
avoided the car 15 easier to slow down,
provided the braking has tapered off the

POPULAR MECHANICS

speed gradually. Dab-
bing of the brake pedal
—intermittent application
of foot pressure—not
only helps compenzate
any lack of equalization
between the individuoal

M
10T

N r
"'-...,1'. wheels bat allows the
\ body to regain 1£8 normail
i position with respect to

the chassis, This main-
tains the normal weight
distribution and thos

helps prevent sliding and skidding. The
erratic driver sometimes stumbles over
these facts. Not only does the owner who
applies the correct rules of operation ob-
tain better immediate performance from
his car but he gpuarantees himself future
satisfaction by lessening wear on the tires,
warpage of brake drums and strain on the
entire hraking svstem.

Much warpage of brake drums is the
direct result of setting the hand brake
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when garaging the car. Formerly cars dud
not travel sa far and brakes did not have
54| ||||_|-:_'1'| work to ||I"l_ -|-ll:|:s}. when a ma
torist stops the brakes are apt to be quite
hot, e sets the shoes of the hand-brakmg
system against these heated drums, As
1|:1*-:.' coal |E1|'_'.' imeet the resistance of the
hand-brake shoes and warpage follows,
After that the hrakes cannot he the same
as they were when the car rolled ount of
the factory. New drums will he pnecded,

e the resuliing hraking action may D

better or worse than the ovigmal. The car
15 now on its way to being itself—different
from any other car that bears the same
nameplate.

Of course, anvone can change the char-
acteristics of a motor by retarding or ad-
vancing the ignition timing. With a re-
duction in valve-tappet clearances a motor
will become smooth and quiet in traffic
and for low-speed driving, but it will lack
pep and may become quite noisy on hills
when the valves start holding open. In-

Top. Infericer 00 Is Costly
i Long Bun; Center,<Climbs
img a Hill Is an #&rt in [tself;
Lefr, Special Qil May Alter
Motor Performames: Iesert,
Jetang  Selecter  on

crease the tappet elearamee and the motor
becomes lively, but noisy. It may sound
like some other make of car. Te may even
perform more like that other make.

A variety of effects can he obtained hy
changing the carburctor adjustment.
Somewhat the same results are obtamed.
however experimental they may he, hy
switching to a gas with a different group
of eharacteristics amd a higher or lower
actane rating. Even- a pedal adjustment

fCantimesl o page 1254
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It e 2
Radium Ore ﬁmm Out of Arctic by Planes

Pl

2. A

Radium-bearing ore is now being
brought out of the Arctic regions by air-
planes, the same ships which carried in
the mining equipment to obtain the ore.
The Arctic radium field is on the shores
of Great Bear lake and the rock is being
transported from there by the ton nearly
3000 miles by air, water and rail to a fac-

~tory at Port Hope, Ont., where chemists

extract this most precious mineral which
sells for $70,000 a4 gram or about 52,000,000
an ounce. Opening of the Arctic radium
field has provided a new and less costly
source of supply for this mineral, former-
Iy mined mostly in the Belgian Congo,
Radium rock was found on the shores of
Great Bear like three vears ago and now

Above, Planes Landing in Arctic with Mining Supplies ;
Ledt, Carge Carcied By One Ship

the l.'L'.LI'iI:ﬂI has mine r.qill.-.'.a_'\_-.-_-'_ oG COr-
pressors, workshops, lop cabinz, stores,
awports and radio stations. Machinery 18
heing brought in by air month after month
for, besides the radium rock, the region is
rich in silver, gold and copper. At Port
Hope a method of extracting radium has
been developed which cuts the time from
1% to three months, This fact and the
higher radium content of the Arctic ore
are the main factors which are expected
to make radium available to cancer suwi-
ferers in hospitals at lower cost. Great
care must be taken in handling the min-
eral, for even the ore taken from the mines
is likely to damage the skin, Heat and
light emanations from the ore are blown
away by electric fans in the extracting
plant, Three tons of chemicals are re-
quired to procure radium from a ton of
ore, and every solotion and residue is
treated over and over to derive every par-
ticle of radium concentrate. The total out-
put of the plant at present is only about
half a gram a month, Once the pure ra-
dium is obtained, it is packed in platinum
needles containing one-thouzandth of a
gram, the needles are sealed with gold and
afficially certified, ready to be shipped to
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hospitals. In obtaining the radi-"
um a number of less valuable hy-
products in the form of salts and
minerals are also reclzimed. Crth-
er regions in the Domnmion are
believed to be rich in the pitch-
blende containing radium,

C /02
NEON TUEBES LAST LONGER
WITH NEW ELECTRODES
COATED INSIDE

Neon and other gpaseous vapor
signs have been found to last
longer by using an electrode coat-
ed inside with a special material
In one test a three=-millimetertube
equipped with these clectrodes,
made by the Westinghouse Lamp
COMPaANE-Ha5 perated Tor J.*.n.l.'.fi'lf'l'
hours at a cufrent of thirty mil-
liamperes and 10,000 volts with-
out & drop i.’: gas pressure, and in
other tests fubes were operated at
lower voltjges, and it was found
possible t¢ lower the gas pressure
and still produce fair luminosity.
Coating jthe electrades was done
after redearch disclosed that the

3

S

d
Two Zeats of Modern Transpost Plane Are Folded Together o

gas in een IFiE“ E'i"ﬁPPﬂﬂ"-“ he- Make This Comfortable Berth for Night Flyers
cause i is driven into the elec-
trode, f Where in the past the use of an BERTHS MADE UP IN AIRPLANE

de of large area was the only means BY FOLDING CHAIRS
ainming a low potential drop, the

esult is accomplished by the coating By folding two soift-cushioned chairs
the new electrode. Easily freed of together, emploves of one air-transpor
4, this clectrode makes possible a  company now offer the night passenger a
much wikergange of coloeg ig negp signs,  flving herth, The two chairs form a hori-
. i{ h zontal cot, which 15 made inta a
bed with linen and blankets, Each
of the planes in which the chairs
may e converted into herths can
accommodate six sleeping passen=
gers, The Aving berth was hrst
usced on the night planes of Amecer-
ican Airwavs between Cleveland
and Los Angeles and its recep-
tion by passengers wag o enthu-
siastic that the companv i plan-
fting to put sleeping plancs with
built-in berths in operation.
e e A
L Our Burean of Information will
answer questions regarding arti-

Coated Electrade for WUee with Meanm Tubes: 1t Minkmiees Amoung {‘145"5_ in this magazine, it accom-
of Gas Abserbed by Material of Electrode F'Fl'l'l'lf':] Ii'}' return ﬂﬂﬁfﬁgt".
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form of a fine spray and
thus sufhcient water sur-
face is present to cause
an almost instantaneous
evaporation of a small
quantity of water., Where
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water at forty degrees is
redquired only one per cent
of the water is converted
inte vapor, abzorbing its
heat of vaporization from
the remaining ninety-nine
per cent, thereby chilling
the main body of water.
The chilled water 18
pumped from the evapo-
rator to the cooling appa-

INTER & AFTLE

Cosnpsmisi Wates &r
BO™F Fadeis bbaen hiw
¥ Gl Sopuini Tomge

Diagram Showin
Sysiem by

Only water is used as a refrigerant in a
steam vacuunm-coolmy svstem for homes
or large buildings which produces cold
water for air conditioning. The unit i1
known as a decalorator and has no moy-
ing parts nlthn-up:h it will chill water to
I.11|r|:}'-!'n'e degrees. The chilling is pro-
duced by applving the physical law that
water under high vacuum will vaporize at
low temperatures. To produce evapora-
tion, the sensible heat of the liguid 15 given
off in the form of latent heat in the vapor,
Chilling of the liquid iz consequent to this
converzion of heat. The water is intro-
duced in the evaporator chamber in the

How Water Is Used to Cool Home in a Steam-Wacuum
agnverting & Very Small Part of the Water into Vapor

ratus, Steam introdoced
through a jet and trav-
eling at high velocity
through a Venturi tube produces the vac-
uum in the evaporator. Standard methods
of steam condensation are employed to re-
convert this steam and the vapor into lig-
nid. The method is aleo suited to cooling
drinking water, Operation is entirely an-
tomatic, A float control maintaing a con-
stant level of chilled water 1in the evapo-
rator, a thermostatic control valve shuts
off the steam to the cjectors when the
chilled-water temperature goes below any
desired temperature and, in the case of a
varving load, the thermostatic control
turans the vunit on and off. Steam at any
pressure may be used,

TOOL TO TIGHTEN AUTO SPOKES
ﬁ.':-:] IS EASY TO OPERATE
"-:l

Anvone can tiphten loose r.pnki:q in
wood auto wheels without previous ex-
perience by using an nexpensive tool
which resembles a hand clamp in appear-
ance. Its lower jaw has a hole through it
and contains a slot which fits around the
spoke just below the rim. A screw passes
through the upper jaw and has a die at-
tached which resets the felloe against the
spoke and at the same time presses the
spoke inte the hub, thus tightening it at
each end. A long rod extending through
the exposed end of the serew gives the
D]:ll:mtur suthcient leverage t r".w:rt fiftv

B i T

tons of pressure on the spoke. No wedges
are required and an entire wheel can be
tightened in about ten minutes,

Tool Resembling Hand Clamp Which Applies Tre-

us Pressure in Tightening Auwto Spokes
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Pla ing Water Polo an Baats Instead of Paoies;
ote the Saddle and Handiebar for Steering

OUTBOARD BICYCLE-EOAT USED
FOR WATER POLO

Outhoard boats with some of the fea-
tures of bicveles provide the “mounts™
for water-polo plavers in a sport filled
with thrills and spills. The little boats are
shaped somcething like =eq sleds, A saddle
and handlebars enable the player to sit
upright and steer the craft with one hand,
while swinging his mallet with the other.

\ SHRINKAGE OF EARTH'S CRUST
) |[']2- FOUND IN HIMALAYAS

—
<

New evidence that the earth’s crust is -
shrinking is presented by Dr, Melljut de
. Terra, of Yale University, after H[IJTE'HI'I'IE
fdTmations among remote peaks of the
Himalaya mountains northern Indig,
the tallest and voungest mountaing in the
world. The shrinkage presumahbly iz the
rezsult of gradual cofling of the earth's in-
tertior. That has Ween progressing slow]w
aince this planet Avas pulled off from the
sun. What is g{':'nn'lh shrinking is t]u‘_,
carth’s inner shell of semi-fluid “magmat-"2
ic” roek, which underlies both oceans and’

a._..-._

Mm—-

7= e

tor dle Terra holds. This process has been
goittg on as recently az perhaps one mil-
lion years ago, only yesterday in geologi-
cal time. It started more than 100 million
vears arn, Doctor de Terra estimates.

FOCUSING FLASHLIGHT FOR GUN
HELFS HUNTER AT NIGI—ITE ,’]"G.ﬂ

Hunting game at night is facilitated by
using a focusing flashlight which attaches®
to the weapon with automobile steering-’

P

_: post clamps, the same kind nsed by motor-
EEi:‘uls for holding a flashlight on the steer-

continents,. When the deep rock laver
ehrinks, it is believed, the outer crust o
hard, r1g111 rocks 12 crumpled and wrinkled s

like the skin of an :tppie when its umd ‘»..Jlnz column.

ies.  This 15 what “wrinkled up™ the
mighty Himalavaz, the -"Llp-: of Europe and

r.-th:r nunt.‘l.m ran cq.nl tlm world, ]'“.l-m._-
I | ¢ 1! v P
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i ;il'—'“-tl o Equipped with & Focuaslng Flashl |.hf Whach ﬂ'ldl

the Hunter Wia Gaoes Our ar Migh

The light iz of the five-cell

virie [1.

amd attaches under the Fun so it
can be operated by the hand which ;:OB%
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& Elgeteie Hevesage Blizer and Dispenser; the Motor is
{ in the Lid aof the Pewter Contamner
.J

DRIHH MIXER RUN BY A MOTOR
- 15 COMBINED WITH SERVER
et

é

Malted=milk drinks and other beverages
¢ :
-
ks
Y

in a combination mixer and server, the
tmer heing operated by a small electric
notor, It l:u-11-1=-t'~ of a container with a
pout and a motorized mixing rod, the
wtor serving as the lid for the container, .
The latter is made of pewter and the rod

equiring mixing can be prepared quickly
[’

T ¥l |

L

e end to do the churning. At the-top
f the motor is a laree knob and switch 3
ich makes it easy to handle, When serv-y
Jng, the motorized stem i3 removed .'LI1'|
2 phrﬂ! with a conventional enap-on D
serew' cap, placed on the spout (1I.!II"II"
mixing, is removed and the beverage |

cady lu T.lurl.‘-rl. g Ei l’
U. 5 TO COME 051
-ll 0 ‘ﬁ BY TERRACING FARMS

In a 85,0000 one-year program,
United States government will combat soal
erogion by terracing farms. The govern-
ment will supply the technical direction
and terracing equipment and the land-
\ owners will provide the power and labor.
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a single stem with a rippled-edge 8izk”
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Sail erosion now  removes 126,000,000
pounds of plant food annuwally from the
hields and pastures of the nation at a finan-
cial loss af about 3200000000, A maxi-
mum amount of unemplovment relief 1s
promised for every dollar invested by the
Fovernment, since estimates indicate that
more than twice the 5,000,000 grant will
bhe spent by landowners in carrving out
the work, The department of agriculiure
cetimates that seventv-hve per cent of the
cultivated land in the United States is
serinusly affected by soil erosion, Conser-
vatiom of the fertile top soi1l, one of the
most important agricultural assets, will
tend to maintain the value of land held as
gecurity for long-term loans, made direct-
Iv or indirectly with government funds. It
will decrease the deposits of silt and sand
it bottom lands and stream channels.

ENVELOPE SEALER IS COMPACT

1 , UAND SIMPLE TO OPERATE

Designed particularly for the home or
small office, g hand-size envelope moisten-
er and zealer does both jobs az rapidly as
it can be brushed across the paper. It con-
sists of a small water container mounted
on & metal disk with a felt pad hetween
the two parts, The barrel antomatically
muoistens the pad. An envelope flap is in-
serted between the pad and barrel, a spring
pressing the ﬁa[:: into contact with the pad
as the sealer is moved across the flap., A
return stroke with the flap removed iruiﬂ
the pad and the metal disk pressing on the

" Envelope Sealer Which Motstens Flap at One Stroke

and Seals Comtalner on Ketarn Stroke

moistened section seals the envelope. Itis.
supplied in different colors., When not in

uze it can he olnp]ﬁ dasa PETP weight,
|
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ENGINE PLACED ON SIDE OF BUS
TO INCREASE COMFORT

England is now t:xpf:rimfming with a
imotor coach in which the engine, gear
e |1n::|'{ and transmizsion are mounted on one
11u]+_ just behind the right front wheel. It
1-1 thm.LI this arrangement imcreases the
W amount of room for pazsengers and shields
them from the heat of the engine. Anoth-
ver feature of the bus is a special bumper
Woknown ag a life guard which operates in
- _pollisions with persons or obstacles,
~ C/H¥
RAZOR BLADES ARE KEPT KEEN
WITH ELECTRIC SHARPENER

Safetyv-razor blades can be used for
weeks or even moiths by emploving an
electric sharpener which hoth grinds and

| strops the blade in a few seconds, The
lugged into any alter-
g "

5 h?if can be

L

ol Aszoclabed Foguipment Tn

Views of Motor Coach with Engine, Gear Box and Trahamissicen
Mounted on Bide to Iocrease Passenger Bpace

?1 straight- c:!@j Blade without saw teecth,

nating-carrent light outlet, It is contained
in a small case, on top of which are two
ping to held the blade and two lapping
tables which operate at sixty strokes per
second, The blade 15 held agaimst these
tables by magnetism so controlled as to

gh:'c the correct lapping tension. . Far
i ling; the tables are eovered with a
F ] a u ]

¥ thin film of lap-

ping compound
applied with a hn-
ger. For strop-
ping, the com-
pound is omitted.
A blade i3 given a
keen eidre in from
five to thirty sec-
onds, The sharp-
attention except wiping
off the tables after using the compound,
It ia claimed the lapping action resulis in

CTgr |'IZ"'|L|:II'I\."\- 1)
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Chemical Gas Motor Drives Model Airplane
inventor believes the motor, driv-
en by a chemiecal gas, would solve

the prohlem of long fights, the
mator bemmg used only when 4:111-—1

Gy ,
PAPER MADE OF HAMEDGE
MAY SUPPLY ORIENT =«

Experiments are being cond Lu:t—“'"'"'
ed by Chinese experts to discover
whether bamboo, the “white pine”
of the Orient, may be used as a %
snitce of newsprint. If the '-'-DJ*‘*L'
is suecessful, a new induttrial field g
will be invaded by the skyscrape
of grasses, which now has maor
than 400 uses. Some bamboos™ ¥
prow as much as sixteen i|1n:'h|393
per day, to a height of mare than7§"
120 feet, and their stems measure
more than one foot in diameter.
Bamboo phonograph needles,
canes, umbrella handles, curtain
rods, flower stands and penhold-
ers arc not uncommon in Amer-
ica, A bamboo rod often is the
fisherman's choice in all parts
the world. Saihing into an Ease
crn port, the traveler observes
huge junks and clusters of sam-
pans with bamboo superstruf-
tures, and small sail boats with
hamboo masts to which sails are
lashed with rope of split bamboao,
In the cities, he may hail a bam- \
hoo jinrikisha or sedan chair. an

, on a sightseeing trip may peer in- %
X et P Dby o Wk, B P rom @ 1o shops. displaying fane vith 3
i bamboo staves, souvenirs carved
Power for a model airpldne sis defived from bamboo roots, chopsticks and knives
from a chemical motor avhich utilizes the  and forks of bamboo, in addition to ham-
i expansion of a chemical'to snpply the mo- . hoo baskets, ladders, birdcages, chairs,
T‘b- Wrunmr is nmow experi-  beds, hats, tobacco and opium pipes, cig-
menting with a larger motor of the same  aret bhoxes, shocs, teapots, tools, musical
- kind which he hopes to use with a glider.  instruments and scores of other articleg & -
A zpecial stick chemical is placed ina tube  The grass also is a popular building mate-
in the fuselage of the model plane and ig-  rial. On many dining tables appear voufig

-

- nited, then sealed with a v3lye lock, yaas  tender hamboo sprouts that are servec

o iz developed which drives the tiny ra¥lial  like asparagus or as pickles and preserves, ¥
- maotor, Under tests the little motor has  Only two species of hbamboo are native to

nee turned up 2500 revolutions per minute  the United States, but the oriental variety

' and lifted the model plane off the ground  thrives in private groves from Georgia to

- in less than ten .-:-n:cm_l_;is. Fl,y: a glider, the i{;hern Californ

o D .
y)irsda s Ty -‘3-]_ (i ;
: - 1:’ I ]'l: \ .
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FISH ABLE TO CHANGE COLORS
» TO MATCH BACKGROUNDR [;._ﬂ

®  Certain fishes have the ahility to change
the color of their skins to match their ens-

{urmlnunt_ It haz long been known that

many fishes have a I_hm'lu.]-lh:ll'nlﬂu: ahility
to change color rapidly by contracting or

xpanding their color-bodies, Dbut Dir,
Francis B. Sum i the Scripps Insti-
tute of Oceanography, has discovered that
if their contact—wir= changed back-
ground is prolonged enough, they will ac-
tually grow new color-bodies or get tid of
part of those they have, How deeply this

Yahility is inbred is indicated by the fact

that very dark specimens, raised in hlack
jars, will shed part of their complexions
when transferred to white jars. Fishes
raised in white jars respond equally
promptly if moved to black-lined homes,

EYAY

~ BOTTLE SEALER AND DISPENS

et

SERVES CHARGED WATER

Ginger ale and all kinds of charged wa-
ters can be gealed in the original container
and served from it by using a rubber bat-

A valve stem_extends throngh the rubber

T~
{?:Iu stopper which includes a dispenszer,

A fg 0 i

= Eliminating |
~Jrending or backache is now possible by

stopper, the latter
Being pressed into
the neck of the
hottle atter which
a rubher lip is
pulled down to
cover the shoulder
of the container.
To dispense the
liquid, the bottle
is turned upside
down and the
valve stem preszod.
[ weith the thumb, *f

[JWEE'D gI%LER 3
LIKE GUN °

SHOOTS POIS

weeds  without digging:
iwing a long-handled weed killer which

%lips out the weed, scores the roots and

Lilepasits a dose of Killing liquid to destrog
“mny part of the plant which may 1'1.'111'=ﬁ|1,I|l
five feet long,
holds one gquart of fluid and has & spear -

L[iumt four :|1 ,mw |nl1"'

The weed eradicator is

T]H_n_ are l:111‘t'L,

J?.ai
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It Digs 'Uu"m:uj. and Deposita Podson in Haole

Weed
fins for scoring the root, a channel in the ~ 1

ik
hins directing the liguid to the scored pdfi_\@j‘)
A Dall-and=socket fluid releaze directs any

desired amount of liquid to the roots, and

it 15 claimed the fAwid channpel will not I':.'.
clog, A prip link lever controls the flow 9
of Auid and a foot bracket permits the op- L
erator ta foree the tool inte hard soil }
TUEBE TO GAUGE SOLDER HEAT -
IS USED FOR STIRRING ( }/"/

-.’l-_ﬂ_‘

Constructed of metal, a combination
stirrer-thermometer iz uzed 1n 5uhl::ring:$ e,
It is generally known that if the solder iz

not at the correct temperature at the time .
it 15 msedl, the lead and tin of which it i= - o
made will separate and result in a weal 3
] - . A e
joint, The thermometer, consisting of a -~
tube about one foot long, enables ﬂu‘.-_-_:

worker to keep a

temperature and
provides a means
of stirring the
solder. A pointer
shows*the temper-
ature at which =ol-
der should be kc]rt
" for best wagrk.
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- Air “Ghosts” Show Aviators How Wind Acts
] . .l\.
S
& i
y
1-
‘ L
e
i
(4
‘ " [
.
i
* =
= " - £
i .:1 Studert F'|_','|’."I£ '|-.||,:ﬂ|:f'-'||'|ﬂ 1he .I'|.||||JI,|-.|,.I; Apkies -uf_ Twa _i'l.ir Ghaats—Fres _H:lil.-_rﬂqa Bhaped Ll'i-k; G:T:,l'_l:"\;iul,u: 1
| & Hirds Which Ekhow the Aviaiors How Correnta of Wind Mave d:
{ Huge balloons in the form of grotesque  total weight of the structure ahout one or ~g
hirds are being used by the British army  more central piers, The new system makes
air corps in training flvers. Theze air it poszible to design buildings with out-
s “rhosts” demonstrate how wind currents  side walls almost entirely of glass. ;
> act, and when one of them blunders into B e b"
¢ Ehosts matians show Fividiy the seiion of BENCH OF CONCRETE AND WOOD, &
5F = 5 x P 7 * AC i
1 i . : ; ; ' aIS EASY T foe
. the air and its direction. Free balloons= /8 O TAKE APART o
" might scrve the same purpose, but the Portable paghks "hl
{7 . . ghosts amuse while instructing. henches made o # -
b ~cogerete apdutiteds
L includd comiore ™
- BUILDING PLAN SAVES STEEL A f,‘;h”;té' .
o C f{‘ "? AND REDUCES COSTS along with tht; "~
- b, Thirtv-per-cent redoction in weight and f"m""“h!'? i':':"t“r':';*_
W ': fiftv-per-cent lower costs are said Lo rezul Fhe ends are “";,.;"
i_. from steel-structural methods being uses concrete and the_
o & inItaly According to a plan worked out [, seats and backs of 4
<" & by the architect Guido Fiorini, buildings () wood Wooden -
% are practicdly suSpenac art Tocntral pegs hold the "
" steel structure with no outside posts, T henches together s
scheme depends upon a special arrange- ~aghd they can he assembled or knocked
_ ment of tension members tg balanee thd®down in a few minutes, .
| y o e g L 1 =
+ i & | i L 1 J : f
)W MTE_LUJ. w3 farios- ‘ﬁ B:uf SN
i " . L ' A
- [ o i ¥ Woas . 11 ] : a ¥ L §
- e . ]11‘(3} e hoA R R e i ht“l' L
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TOEHOLD smrE FL‘fER :
THROWN FROM PLANE

When Lieut. Daniel V. Gal-
lery, Jr., was thrown from the
cockpit of his navy plane while
executing a slow roll at 6,500 feet
altitude, he saved himseli by hook-
ing the toe of his shoe under the
cowling, There he dangled until
the ship completed the roll, plac-
ing the cockpit in position for him
to pull himself back into the seat.
Licutenant Gallery was unhurt
and only a slit in the leather of
his l-I'.mu: remained to show what a
narrow escape he had from drop-
ping into space. The flyer was
equipped with parachute and
scoffed at the suggestion that he
was in any particular danger.
Fellow officers sav that his feat
would have been impozgible but
for his strength and quickness,
the result of training as a wrestler.

TWO-WAY PHO HEGTQQ‘;Z Lf

RECORDED ON DISK

:TL"*H l

‘**rlir...,-", -,
e -
— i .

Telephone conversations, both -.\__\
answers and questions, are repro-
duced on an unbreakable record il A ; £

v the “teleskriptor.” a German ﬁh'ltﬁlllﬂ Theater Eleven Feet High Which Contains” 30,000
e - i P, ! Z Pizees of Hardwood, MNails and Beads
nvention {:DIIF]F[lHE’ ﬂlf an mien-

gifier and a reproducer. The teleskriptor MINIATURE THEATER CONTAINS

is attached to the head and the phone re- THIRTY THOUSAND PIECES -
htt‘i\'t‘T held against it instead of to the ear,

.,
After more than three and one-

half years of work, a New York

man has completed a miniature .

theater eleven feet high, almost ¥

perfect in every detail, 1.1.'i1ic|:"“~'}£

contains 0,000 indjtidual pieces
of hardwood, ordamental nails
and beads. Nearld all the pieces
were fashioned by hand and most
of the work wag done with a pen-
knife and a fef other tools. The
structure wag built in four sec-
tioms, each cdntaining twa floors,
[ Each side of the building emn-
hodies an egtirely different stvle
of architectyre, so the miniature
really considgts of four structures
in one, The entire miniature s

lighted by elgctricity.
Z sk ,;fzu

1 pedbrmar,

Uglng the “Teles "'|-I-:-'P G‘C‘fh--.ir 1[E"--v.-:rr-ds Both Ends of a Tele-
A t I phone ﬂuuﬂmt B Gh an Uﬂhﬂ.‘-ﬂhihh Racerd
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Shark -Octopus Battle Fllmecl under Water

This apparatus was lowered to
the bottom of the ocean and a
hait was placed to attract the
shatk as the octopus hovered
near by, The picture man did
not have long to wait, The shark,
enticed by the bait, came speed-
ing along, spied the cuttlefish
andd the twenty-minute battle
was on right in front of the eye
of the camera,

EC}IE%QLN LIPS SHOW SPEED

BELOOD CIRCULATES

German physiologists have de-
viged nome ating the
velocity of blood circulation
which depends on the peculiar
light reaction of the
dyvestuff, luorescein.
The presence of this
dve in the blood 15 in-
dicated by a greenish
color of the lips,
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L e hh‘hnh’k‘and an oc-
topus engaged in a hght,
who would win the de-
cision? This question
has been asked many
times, hut it remained
for a movie cameraman to find the answer
and bring the proof along. The photogra-
pher descended to the bottom of the sea
in the Dutch East Indies with his camera
and when he rose to the surface, he had a
series of pictures showing the cuttlefish's
tentacles were no match for the needlelike
teeth of the tiger shark. Once in a posi-
tion to attack, the shark made short work
of the octopus, while the octopus made
little headway on the shark's tough hide.
When the cameraman was assigned the
job of filming this battle, he wused his
knowledge of physics. He knew no water
would enter an inverted tumbler immersed
in water, so he had a huge glass hox, re-
enforced with steel bands, constructed to

- aocommpdate him :1}'::] his movie outfit.

Diu-ln:.- h.'k
hiar
batants Taken under the Water "

B

Fight be-

Camgramdn for Filmin
; the Com-

and hgtmuu-su and & View
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viewed under pure blue light in a dark-
ened room. In making a test a small
amount of the solution is injected into
the blood stream, and the numhber of sec-
onils elapsing until the lips shine s count-
ed. The method is uzeful in studving eir-
culatory and cardiac disorders. The mini-
@':111.1111 circulation time thus far observed
was seven seconds, while an average cir-
culation time is about twentyv-one seconds,

RITING IN INK IS PRESERVED
ON METAL R_ECDRD% f’f:

Records and signatures written in ink
n be preserved permanently by placing
em on metal sheets instead of paper.
he metal is rolled in thin sheets and can
e lithographed, printed or penned. Once
1¢ 1nlk has been placed on the metal, it s
;.;irlua'l]}' mmpossible to remove 1k, Water
1t Tubbing make little impression. Acid
etnay cut into the metal but the ink guiclkly
saturates beneath the surface, After the
(] iames or other writings are placed on the
3 metal, it iz sealed with a hard wax to keep
fi fingerprints or other dizfigurements.
Since the metal does not rust or corrode,
hh:. penned writing 1% as permanent, it is
saclaimed, as a cast-metal plaque.

NEON LIGHT IN A SCREWDRIVER

TESTS SPARK PLUGS(* /[y [,

Equipped with a neon tube in the han-
dle, a screwdriver for the aute mechanic
offers a handy tool for testing spark plugs.
In the transparent, shockproof handle is
the tube which Hashes red when the tip of

the screwdriver is placed on a fring spark #

plug or distribator. The intensity of the

light in the handle,

5|::r

driver with Nean L1||:h| in Transparent Handle
Which Slmplifies T::tmg Epark| lugs

-
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Limotype Model Which Weighs Less Than Twa Pounds
&gid Required Eight Years o Finigh

5
MODEL OF LINOTYPE REQUIRED L ;
EIGHT YEARS TO BUILD

Weighing less than twg,qﬂﬂ-um]ﬁ, a habv
linotype has been constracted by an lowa
linotype operator” who spent his spare
tireoVer a period of eight years at the
task. Powered with a little electric motor,
the model goes through all the motions of
a real linotype or intertype. It was made
from hits of brass with the aid of a jew-
cler’s lathe., The regular inotvpe ot inter-
type 15 about six and one-half feet high.
The model 15 2% and one-half inches tall,

ONE INJECTION FOR DIPHTHERIA
DOES WORK OF THREE (* [/ Lf'

Fo Protection from diphtheria may be giv-

_enm o to infants and children with a single
spark iz gauged by the brilliance of thel E

"‘\.

_iMjection of toxoid instead of three. The
-~ new toxoid is the result of vears of re-
seiteh by the late Dr. Leon €, Havens, of
the Alabama Healfh Ofhce laboratories.
[t waE developed=from the old-toxaid =

S Teady widely used in diphtheria-prevention

j-wll-: Formerly it required three injec-
T tions, a week apart, to secure protection.
? e new prmlucl: provides immunity for
to ninetyv-eight per cent of
ythose susceptible with only one treatment.
—
[ The United States lighthouse service
uses photronie eells to turn on and extin-

Fuish lights dutun].ttmn]hﬁnﬂ day.
alpforered [g 3
: LU%LL 1 é
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- What OCEAN FLIGHTS

A

By E. M. LAIRD

117”"|.| are the les-

aoms learned leom
flight= 7 Do
advance avit-
are thew

tra |1:‘-'-l'l|.'\'.".':'|| 1
1 |||-:._- 1 :|1|_'.'
tiom
foolh
Such g

SCIETICE OF
stunts?

uestions may
answered by psk-
ing another, What was
gccomplished by Colum-
Bus and other pioncer

DEELT YO pors who vin-

best be

r1l1-'|l CEEL '_||-:_- |_:|::_"||:|'.':

el seas hunting unknown

W SR
FLYERS,
ITS OAYS

places and proving their
theories to '||'.|: |a--:||||||:'|,

tivnn of the old world?
They discovered America

atd many other places,
but, they alzo opened the
wav for the great mer-
chant marinez which now
traverse the waterwavs
of entire A el
even i thie discovery of
America thev found the land which gave
birth to the famous Wright brothers, Wil-
bur and Orville, who built and flew the
1

L S i B

(i

the

'.\_"'II"II."\.',

q M "
ra » Wl B

i E M. "Marty'” Lalrd,

the bank clerk who
turned airplane designer,
and the builder of Jimmy
Dioolittle’s trophy- 1-'.' HIimnE
“SupernSolution" and
iy .,ll;'hg.\, FRCE WERRDISE,

gives you the "Why™ of
transatiantic Hights, He
v [

vislots round-the-world
air-mail service and  let.
tura mailed in Chitago,
Si'.llll[u:,l. deliveres] a5
Paris, Monday, as a di
rect résult ol pioneer
acean Mghs,

§

POSTEGATTY,
B D 15 RS,
51 MiH,

B
| = DAws,

| 18 HOURS,
|50 MINUTES

SRAF FEEPLLIN, |
21 DaYE, T4 HLS,

| MAGELLAN,
FVES, | MONTH

Abawe, El;ihl'h! af Itallann Seaplane Such as Carried

Teneral o and His Armada a.l..ﬂ.l:l: Atlantic; Be-
low, fEkabe- Earc'llng: .Fn.l:l:uﬂi:mmtl. from r-b&dum T
aw Time HRegui

Wiley Posr,
"-’-'thd Has Bean Ehnrm:rd

R.-uuml :h:.
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first heavier-than-air
power-driven airplane.

(. Since that memorable

L

o an airplane duration rec-

.

Aflight at Kitty Hawk, S.
., just thirty years ago,
there have been remark-
":a.h]u: strides In aviatiod,
not only in the develap-
“ment of airplanes and en-
‘gines, but also in actual
¢ flight accomplishments.
It has been a hectie grind
of development from
LScept, 9, 1908, when Or-
ville Wright established

[ =
frd of one howur and two
i’_mfnutts at Fort Meyer,
Va.. to Wilev Post's pres-

Harald Gatty &t Work on Grovnrd-Speed Indicator; Below,
Power Plant of One of General Balbe's Ships

ent round-the-world flight in the amazing
time of seven days, eighteen hours and
fifty minutes, or Gen, [talo Balbho's recent
magnificent achicvement of leading his
fleet of seaplanes from Italy to Chicago
and return,

My own case illustrates the youth of
aviation. While considered a pioncer in
the aviation indwstry, I did not become
interested in Aving until 1910 when | took
a dayv off from my job as clerk in a Chi-
capo bank to visit Grant park to witness
the exhibition flights of Walter Brookins
with his early Wright biplane. I saw the
atart of his record-breaking flight from
Chicago to Springheld, T, a distance of
188 miles which he made in five hours and

fifteen minutes. That flight is one
that is written in the pages of avia-
tion history as a real accomplish-
ment. Today the airlines fly over
this same route, several schedules
daily, from Chicago to 5t. Louis,
and the time required 15 less than
half that of Brooking' flight from
Chicago to Springhield,

On September 17, 1911, C. P. Rod-
rers started on the first transconti-
nental fight, Tt required forty-nine
davs to complete the trip of 4,900
mitles from New York to Los Angeles
with hiz Wright biplane, powered with a
four-evlinder engine developing but thir-
tv-five horsepower. There were no instru-
ments of any kind on the airplane, and
improved airports were unheard of. To-
day the twin-engined Boeing transport
planes powered by two Pratt and Whitney
engines of 350 horsepower each and fitted
with all the latest fiving and navigating
instruments, fly the ronte from New York
e Ban Francisco in twenty-oune and one-
half howrs with more than a dozen sched-
iled stops.

Just how long ago did we start Aying
the Atlantic?

The frat traneatlantic flight was made

323
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rroup of United
navy fliers in the
“M, C.-4" which made its
vilkntie crossing from
-..!'-\.':l.'lﬂﬂl'.'.'. “'-. T:._ Lo r|'|x;
Arores and from the
Yrores to Plymouth,
Eneland, The first non-
stop Atlantie fight was
made by Alceck and
Brown in June, 1919, flv-
ing from Newfoundiand
to Ireland in sixteen
hours and twelve minutes, The famous
"“We" flight of Charles A, Lindbergh was
next, from New York to Paris, nonstop,
then Clarence Chamberlin's flight, New
York to Eiselben, Germany. Another im-
portant record flight was from New York
to Tokio, with stops in several cities of
the old waorld, by William 5, Brock and
Edward F. Schlee. Among other notable
flights we have the more recent ones of
Amy Johnzon and her hushand Captain
Molhson, who Hew the Atlantic from Eng-
land to the United States, and last, buat
not least, Paul Codos and Maurice Rossi
who established a long-distance record by
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nett field, New York to Ravak,D
mvria, & distance of 5,630 males,

As we rlance
ot succeessiol I
fhiEphts

throurh the list
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in addition tn

skill of the pilots,

i hiad
markakhle

fact,
the
improvements in planes, engines,
instruments and accessories, hava®
macle possihle these numerous
records. such mstruments as the s
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Abawe, Arrow Points to Robot Pilak; Below, DElEr'I;Pﬂ-
of Mechanical Pilot and Its Qperation, Togesher with
Conteols [t Operates

horizon, ice warning indicator and stand-
ard engine and navigational instruments
constitute the wvspal equipment of an up-
to-date plane. Without them it is all but
impossible to fly for any great length of
time through fog, or fly blind as it is
termed. Airline pilots must gualify in in-
strument flving before they receive their
pilot’s rating from the department of
COMMmEerce,

The controllable pitch propeller is an-
other of the more recent developments.
With it a plane can take off with a greater

st consiler and appreciate the 3

4

onstop Irom Flovd Bensb
. %

]

bank and terd indicator, celimb in-e=




f
upon galol
load and| upon gaining
the 1|x':—'i|iﬂ1 altitude, the
pilot cap increase the
pitch atigle of the pro-
peller hindr::a. thereby
permittigg greater Hying
speed at slower engine
rt\'ﬂ!utiallmr. The robot
pilot is still another of
the new accessories for
aircraft.] When adjusted
by the pilot it controls
the airplane, and keeps 1t
on any set course, as well
as the hdnd of the human
pilot. Wiley Post used
one of these robots in his
“Winnic| Mac™ on his re=
cent raund-the-world
flight asyd it proved of
valuable service, Con-
stant improvement in air-
eraft radios, both receiv- !
ing and qending sets, cou- J
pled with the radio Dbea-

con, must not be forgotten as they play a
very important part in the daily operations
af anr airliners,

In the long list of ocean flights that
have been attempted, some proved disas-
trous at the start due to overloaded con-
ditions, The controllable pitch propeller
has minimized this hazard. A few starters
have disappeared after taking off and get-
ting well on their way, apparently forced
down in the ocean or remote places, Oth-
ers have completed their ocean hops and
coime to dizaster while attempting forced
landings at night or in storms in unknown
territory. To the people in the aircraft in-
dustry, these flights that end in disaster
meazn as miach, if not more, than those
that are completed successfulbe, Wh¥7é.

Take the recent flight of Capt, Stephen
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Above, Jimmy BMattern and 'IEI-i-:-E'“'lti.::l: Left, the Hub
of a Controllable Pitch Propeller

Darius and Lieutenant Garenus, They
took off from New Yark with Lithuania
as their goal. Their plane was fitted with
all the modern proved flving instruments
except radio equipment, which they omit-
ted becauze of itz weight. They crossed
the Atlantic without difficulty and were
precisely on their course all the way, After
covering abhout 4200 miles of their 4,600-
mile trip they encountered a storm area
and with the supply of fuel in the tanks
quite low, it 18 believed they attempted to
ret below the storm elouwds so they could
se¢ the lights of the townz, Because of
poor visibility and the lack of an instro-
ment that would show definitely  their
height above the ground, they flew into a
forest near Soldin, Germany, and were
killed.

Here we see the need for instruments
that will indicate at all times the distance
the airplane is flying above the ground.
Altimeters now in u2e only indicate the
heirht above sea level or above the field
irom which the plane started. These alti-
mefers operateron the same principle as a

barometer, soare affected by barometric
: 4
' r.-l'__rJ.J .—b-"--.-j!q_‘."-;
i
L
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changes which result T Erfors: 'r";nuﬂﬁ:r
instrument needed is one that would in-
dicate to the pilot the speed the airplane
i3 making in relation to the ground, This
we might term a “ground speed indicator,”
for use particularly when the ground is
invisible, An air-speed indicator mercly
indicates the speed of the airplane in re-
lation to the air in which it travels and
does not compensate for tail winds or head
winds, If the air speed mdicator shows
an air speed of 130 miles per hour and
there is a ten-mile head wind the air-speed
indicator would indicate 150 miles per
hour, but the actual speed in relation to
the ground wonld only be 140 miles per
hour.

It is not vorcasonable to believe that
these instruments will be developed and

SE A2 o
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it is not fantastic to predict that a radio-
controlled, robot-piloted plane, will be an
accomplished fact within a few years,

The regularity and precision with which
ocean flights are now accomplished, has
restlted in a definite demand for a trans-
oceanic air-mail and passenger service.
Within the next three to five years, I be-
lieve, it will be possible to post an air-mail
letter in Chicago or New York on Satur-
day and be assured of its delivery'in Lon-
don or Paris on the Monday following, or
even sooner, A large American air line
has under construction some large fifty-
passenger flving hoats for use in trans-
atlantic service and through the granting
of special concessions by the various na-
tions to air-line operators, a round-the-
world service may soon become a fact,

AIRPLANE IS FITTED TO MEET
\s ARCTIC PERILS

'i:\. When Colonel and Mz, Charles’ Lind-
bergh went on their survey flight into the
northern wilderness «with a view to map-
ping a possible commercial air route
across the Atlantic, they traveled in a sea-
plane equipped to meet virtually any emer-
rency in the Arctie wilds. The ship is fit-
ted with a 710-horsepower motor and a

controllable pitch propeller, inatead of

(Ahe gtandard equipment. There is also a
ground speed and drift meter, a small out-

board engine and other emergency equip-
ment in case the craft were forced down
in the northland. Tuoel is carried in a large
gravity fuel tank and there is alsio space
tor additional gasoline in tanks carried in
the wings and the large metal Aoats, A
radio and a radio direction finder, and
other equipment also were carried,

DOOR FOR HOGALLON RADIG RECEIVER
ACCESS TO LUGGAGE SPACE  GRAMITY 20 70 1050 METERS
ONTRILALL ST T N AR TR e
: .
o ENT ahrTy grounp sesey e | HRI
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710 HE AT m-u.;: R ' = T -. sany SuET METER
ss Y A i) A i l'.mF--
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I B el .:n'n e | R
i I ot st R —— .. T
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!"J' vt 00 1008 FoR SAGIO DIRECTION
?EIHTH I BATTERY WMFH.E-E ANTEHNAY FINDER 800-MILE RANGE
EMGINE COWL RADIC TMHEHI"'T"E FARACHUTE
225 TO 900 MET FLARES STORAGE EPACE
weTal wing : FOR POWTABLE
BETWEEN FLOATS b BOAT, OUT20ARD
= ; GASOLINE i ; | ANCHOR | 1 MOTOR, TENT, RIFLE.ETE.
A | 150 o i ISPACE
' 5 | GALLDMS ¢
i ot WATER RUDDER
T [ = .._.H-:-'
METAL FLOAT DIVIDED INTO 5 FUEL TANKS INBOTH FLOATS
WATER-TIEHT COMPARTMENTS TOTAL 300 Gm.mna

Diagram of Colonel Llnd)/;{n..:p

for Fuel Which I:l

Uonigduat ul Aara Tk gesl
in "I-'."hu:h ['Ekﬂ%n&‘:l!flru{ ol the ﬂ.r-..th.t Mote the Latgs Capacity

i'l"rm:l. in Gravity Tanks, in

ings and in the Floais

K

ER



s 0% 18 Panbes Wl G i

Wheel and Axle Alinement Gauge "Which Checks
Camber, Caster, Spindle and King-Pin Inclination

Wheel and axle alinement is quickly
checked on any automobile with a gauge
which shows camber, caster, spindle,
king-pin inclination and radiug. The
complete outfit weighs only three pounds
and is extremely simple to operate with
the aid of a check chart showing proper
readings for all makes of cars, Indicatars
give readings in degrees on a small scale,

M and 2 comparison of the actual reading

O

—

' o

&

with the specifications of the manufac-
turer makes correction easy, :
C ]20¥
ROOM FOR A MILLION GALAXIES
IN SPACE OCCUPIED EY ONE

All the galaxies were together a few
billion yvears ago in a space no larger than
is now occupied by one, but they began to
separate and thus started the expansion of
the universe. This theory has been ad-
vaneed byArof. William de Sitter, famous
Dutch :;r__""'__,ﬁﬁ"_l'iid!-]in now believes that
the umvfree contracted to a point at some

definite epoch of

e, the galaxies pass-
ing simultaneoufly through this point
with the velocity of light. The ralaxies,
he pointed nl1:_1f, can casily p

L

etrate each
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other. If vou put a million galaxies in the
space now occupied By one, the stars
would still have plenty of e¢lbow room,
for their mutual distances will still be of
the arder of 100000 times their diameter.
The theory is supported by several indi-
cations of a serious crisis three to five hil-
lion wears ago, which is about the age of
the planctary system, according to mod-
ern ideas, It ia now believed some very,
critical event in the history of the ghl-
axtes at abouwt that time subjected them to
perturbations which were responsible {or
their rotation, their spiral structure and
the distribution of matter in them. I

P
*

rgrw

_"I

')

N e




@_-égs(z{ T T ok L ;!

POPULAR MECHANICS

Electric Speedﬂmeter Has No Wearmg Parts

stmple but e efficiont and dead accurate,

an eleetric specdometer using alternating,
been developed [or attomo-

seaplanes and
Electric and Manufac-

cartent has
bilez. biisses,
' the Westinehonse

:iq'.||.'|l.‘|-:|-i ||_-.

turing company. It has no brushes, no
_h1_11'1:|-1f:|nr"" gletiric contacts, nao fHexible shait,
no driving gears, and nfiﬂu no bearings
except those in the little meter—in other
words, there is nothing to wear out, The
geperator 15 A magneto whose rotor is a
powerful, permanent cobalt-steel magnet,
It i3 mounted directly on the machine

whose speed 15 to be measared and itz

-.|"|.|: curatae Elecerle

Spesdomeier Which o g . S

Uaes Alternating =y T E - i
LCurrent and Has Mo R ‘! 1 ot
Parts ta Wear Ont iR y

three-phase current output 15 taken over
to the indicating instrument in which
there are two tiny synchronous motors
with permanent cobhalt magnets. One is

~
>

restrained by a spring which actuates the

gpeed pointer like a voltmeter., The other,
unrestrained, revolves In svonchronism,
and drives the gear train of the odometer
which shows total miles traveled,

POTATO CHIPS MADE AT HOME
WITH VEGETAELE SLICER

3
C 123
T‘nhmﬁ arc converted into long spiral
&
e

shavings with the aid of a simple and in-

whensive vegetable slicer which makes it
possible to prepare potato chips anid other
vegetables requiring very thin slicing at
home, The patato, apple or carrot is at-
t:u:lu-:] te a holder and prtaajyainﬁt

lJ*r"I-.n'rg_. -

lnwanwi Ribban
neducts (o
W :

two oppasite edged steel knives. Turning
tEIL ]m:l:ldll_ does the shicing, but the result-

ingglices arespirals i ther than chips,

=

Vegetable Slicer Which Cuts inmhﬁmhﬂt o Car-

prala

=

iy .
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© Talking su]'.rp? 1.t5£fu NCWSPApLrs are
- visualized as the result of a demonstration
in Madrid of a machine something like a
ql} ulmnup;mph but called a LT]'r_1u::mll[lntm:lhr:nm

o0 .H.LKIE

WAVES

It “plays” paper records which can be
= :; rapidly and economieally reproduced by

printing. In making the records, sound
= waves are photographed with the aid of
“™ the photo-electric cell. From the negative
S —gs many prints as desired can be made and,

like other photographs, these can he print-

ed in newspapers. In one test an address

actly as any phonograph could do the joh,
There is no scratching of a needle on g
record, Imstead a ray of light flashes o1

rotate over a revolving cylinder, to repro-

the waves being converted into sound.

ALL-RUERER VALVE FOR BALL
MAY BE EEFPL

fll etaghable and
repl.wrnh]r-, an all-
rubber valve for
sports ball blad-
ders has been pro-
duced, eliminating
the use of a dust
cap. Part of the
valve 1s anchored
into the casing of
he ball to provide a seat into which the
bladder valve is screwed, An expansion
lug, made of a special, elastic long-wear-
ing rubber, closes and seals the channel
vhen the inflation needle has been with-
drawn, The valve canzes no bulging.
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TIMING CAMERA FOR AIR RACES
NEVER MAKES A MISTAK

Airplane races aré now Inmg‘/tlrm.dq'_
a camera which never makes a mistake.
The national air races were clocked by a
timing svstem which photographs each
movement, taking 125 sixteen-millimeter
frames every second and clocking the

W o v,

-
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was reproduced from a negative fifteen -
minutes after the speaker concluded and

the speaker’s voice was reproduced as ex-—=_.

the photographed sound waves as these™

caluce the soond, In reproduction, the proc- «
es3” of impressing the sound is rwcracrl,q*
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Chie-Thousandeh

e Ry

amiera bor Tim |=rL. Air Rices to One
al i Becond

zhips to one one-thousandth of a second,
At the end of a race, the judges are shown
the film, which is developed at once, and
rely on the record of the camera when the
finish is too close for the eye to pick the
winmer,

GOLD PAN RECOVERS FINE DUST
WITH AID OF MERCURY = (',

Fine gold can be recovered with a spe-
cial pan and screen made for the purpose
of redeeming the dust. The pan is hand
apun irom one piece of hard-rolled copper
and heavily silver plated. When treated
with mercary it forms a uniform layer
which catches all the flour pold. After
each clean-up the gold is swept into a
closed cup in the eenter where it remains
protected during further pannings, Circu-
Iar riffles around p
the cup catch the
coarser gold,
which 15 forced in-
ta the cup with a

il i £
Aeoddda el g

semicircular ruhb- 5
ber squeegee, The S
Cup cover serves -',_ =
as a dish to re- =
celve the mercury " 3

when the pan is
I;J[.:pr:-rl[m ik | A
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1'1"?-”-[[ nearly the whale world
now off

ocff the gold standard,
the monarch of the metals 13 more
precions than ever, This, coupled
with unemployment, has speeded
up the search for the yellow metal
to the point where the hills of Cali-
fornia, Oreron and Mexico are
alive with prospectors; as are the
dezerts of Arizona and Australia,
the mountainzg of Canada, the jun-
gles of the Malay archipelapo, the
heart of Africa and the KEaolar fields
of India’s Mvsore state,

O the many tens of thousands
of pold-mining claims staked ont
all over the globe, only a timy frac-
tion have ever been worked, and of
this comparatively small numher
still another tiny fraction bave ac-
tually produced more than 51,000, Many
producers of recent vears, which were
long since worked out underground, have
given up a second fortune to those who
. worked over what was formerly called
waste :r:;-t.l-: or tailings from old mills, ex-
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Above, S.'I.m:h:_r Arm af Gold Dred

and Gold-Producing Coun-
tmies ; rZB:II:I-'ll.r. Miners Riding in a "Skip™

tracting with modern methods nearly all
the remaining gold,

Since 1492 the world has prodoced 522,-
937,640,000 worth of the vyellow metal,
more than hali of which was turned out
since 1002, Of tE',![!s sum the United States

-
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__ Still more
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=7 Since 1492 the World Has
ﬁ’:—@j’f‘ Produced $22,937,640,000
= Waorth of GOLD  More
2| than Half of Which Has
Been Produced Since 1902

held in monetary gold last April nearly
four and one-third billions, the largest
golden treasurc ever pozsessed by any
cottiitry. Last year's mine output was the
highest in history—23,911,000 ounces val-
ned at $494.000,000, California, which has
long led the states in gold production,
turncd out more in 1932 than in any vear
since the close of the gold-rush period,
yvielding $11.B03,000, almost a million more
than in 1931,

It was the rocker and the pan, rather

A b, "5n=|:1;7:-|" it
Their Sluice Bax:
Left: ESamples u-l
Cald in the Raw

than the drill and black powder that lured
most of the early miners, But they soon
gave way to the giant hose lines and “long
Toms" opf the hydranlic miners who
washed down whole hillsides of gold-bear-
ing gravel. Sinee their discovery, the Cal-
itornia placers have viclded the princely
sum of more than a billion dollars, a third
of which has been caoght in the slaoice
boxes of the hvdraulic miners. Competent
authorities estimate there are seven hil-
lion cubic yards of gold-bearing gravel in

531
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this section, of which
four hillion could bhe
worked by hydraulic
methods, Jodging from
the past, this- material
-\.|".|}111-'| 1.'i|'||!i|1||'llll D:ﬁr:'”,-

Ledt, the Placer Miner Felies
on His Gold Pan to Tell Him
Where to Siake & Clalmi: He-
loew, ddald Mine in City of
Urass Wakley, Calif,

U000, Except in cases

where a given area is “proved” by hun-
dreds of samples, such as river beds now
worked by dredges or hillsides worked by
gluicing, placer mining is superficial. It is
different with lode mining. When the vein
15 found, miners follow it as long as ex-
traction remains profitable. Far under-
ground, air drills chatter as they put in a
round of holes in the face of the drift.
Into these holes go sticks of dynamite
that rip out tons of ore. This is whisked
to the surface where it goes to the mill,
It 1z first crushed to uniform size, then
fed to the stamps for fine grinding.

The stamp mill has been used in Cali-
fornia for upward of Afty vears and is still
regarded as the best means of releasing
“tree” gold from its quartz envelope. At
one mill there are eighty stamps, most of
them weighing three-quarters of a ton
apiece. This weight is lifted six inches 105
times a minute. To erush the daily “ieed”
of ore from the mine, a total weight of al-
most 10,000,000 tons has to be lifted daily.

A less picturesque but more direct

means of winning wealth from the rocks
15 by dredging. Along the Yuba river, at
the base of the Sierra MNevada foothills,
lies the most extensive deposit of gold-
bearing gravel in North America. This
material, in some places nearly 100 feet
thick, is worked by floating dredges as big
as ferrvboatz. Like some ungainly mon-
ster of prehistoric times, they “eat” their
way along, pnawing at the bank ahead of
them, and after they have gained their
golden nourishment, redistributing the
gravel behind them.

These big dredges are actually floating
reduction plants, some drawing eleven feet
of water and capable of working to a depth
of eiphty feet, One company operating in
thiz area bas worked over more than 373,
000,000 cubic vards of gravel, or half as
much again as was excavated in the cut-
ting of the Panama canal. In their weekly
clean-ups they have recovered in twenty-
five years more than $60,000,000, The grav-
¢l averages about ten cents worth of gold
to the cubic yard. Under some conditions,
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dredges can work profitably in”
ground carrving as I|t1ln:r AS seven
cents a vard. ra Say 4 P
C 1}111]:!.4.1'1::] withi the thousands of
yards of gravel handled daily by an
electrically operated dredge, the ef-
forts of the lone river miner o
“saiper™ appear almost ridiculons,
with an average of about a vard a
day going through his crude sluice
Elght, Buckets of Gold

redge: Below, Typical
Btamp MMill

“l! _'Jﬂ_

..-L.u-

box. Even so, it is estimated that almost
half of California’s million-dollar gain in
gold production in 1932 over 1931 was due
to the labor of 15000 river miners.,

AMany of today’s fortunes were founded
on panning in the early hifties when fabu-
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lons sums were recovered
in a few months; then
came the Chinese who
washed the sands until
they gave up no more than
a dollar a day ; and now the
sniper is getting the rest,
at the rate of fifty cents a
day—with luck.

Even sea water carries
same gold, varving from
five to 267 parts per 100.-
000,00 of water, Consid-
ering five parts gold per hundred million
of water, this represents a sum so vast
that the present world supply would seem
insignificant, Many schemes have been
proposed for extracting gold from sea
water, but every attempt has failed.



Through casily
= applied localized

lighting, house

plants may be kept
-3 *eanywhere indoors
] 3 that fancy dictates
1, and still retain their
o vitality, Exhaustive
% experiments by L.
ny -; CL Porter and (3, F.
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of the General Elec-
tric company, prove
that such lighting

ing unit. Ona flow-
¢r basket, the ex-
perimenters used
ten-watt lamps with
standard sewing-
machine 1|_'||.l."|'t1|:-|'.-._.
A single hyacinth
had a ten-watt lamp
with a shield in
front of it, lamp
and shield being
mounted on a sin-
ele spike inserted in
Lhe carth in the pot.

enhances the night- Examples of Lighting Effects Applied to House Plants  p general, the tests

time appearance of
the plant and lengthens its indoor life.
Amaong the plants which may be stimulat-
ed by artificial lights are begonia, salvia,
geranium, African wvielet, genista, hya-
cinth, calceolaria, cineraria, cyclamen, tu-
lip, all of which are the flowering tvpe, and
pteris, Boston fern, pandanus, ivy, dra-

ceena, sansevieria, philodendron, jade —

plant, peperomia and other foliage hear-
ers. Measurements of illumination on the
tops of the plants show a wide range of
beneficial intensities. On a standard hold-
mg fve flower pots, the intensity varies
from 150 to 300 footecandles when a sixty-
watt lamp with an aluminum reflector and
a parchment shade was used as the light-

to Enhance Appearance a

Spead Crowth e
- showed that 1t 15

better to have the lighting, when used
regularly; come from abowve the plants.
Otherwise, they have a tendency to lean
toward the light source.

WIND TUNNEL SHOWS SAVING
I\ IN STREAMLINING TRAINS

When designs were heing studied for
the lightweight, streamlined train now be-
ing built for a western railroad, the mod-
els were submitted to wind-tunnel tests
and the results were astonishing, cven to
the experimenters. With trains now in
use, the air drag consumes ffty horsepow-
er at thirty miles an hour and 1,350 ho se-

U neer
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power at nincty miles. This ajr-drag con- Packing Cans of Re- ! :
sists principally of eddies and disturbances TR ATAued T po = T | «}
due to projecting parts although some 1s ﬁ J f i

due to “skin friction,” the action of the
air against the sides of the train. By mak-
ing the train in the shape of an elongated
cigar, as is being done, the unit cuts a
clean “hole” through the air which closes
in behind it instead of producing a partial
vacuum. The lighter weight and the
streamlining will make it possible for the
new train to wnse only 500 horsepower in
attaining a gpeed of ninetv miles an hour
with a load of 120 passengers and 25,000
pounds of mail or baggage. With present
train, this would require 3,400 horsepower.
C /05 7
THOUSAND-WATT WIND PLANT
FRODUCES FARM POWER

Rated at 1,000 watts, a wind-driven pow-
er plant generates sufficient clectricity for
the farm, dairy or summer resort. By tilt-
ing the blades several degrees back from

the perpendicular, the plant is converted REFRIGERANT SEALED IN CANS

iﬂli:r something ﬂrsemhlliug ] hl{r;:c dart KEEPS ICE CREAM COLD
which constantly heads into the wind, thus : 7
eliminating the vane found on most wind- Sealed into cans, a refrigerant that

I]]i]TE.. A 1.E.rgﬁ gﬂ'nﬁfﬂt'ﬂ'r siarts :!1:1rg'ir|g {FLLILH at twio {[LE,':l-l:!T"'-- HE:H'IIT.L era 1= I'!l{"'ll'l
t only 140 revolutions per minute, 50 no used to keep we eream cold for three os
gearing is used. An automatic governor four days. The cans, which are about two
the propeller assembly controls the. feet high, are “"’4“_5“1“ shaped, fitting in
breed of the plant in all forms of wind. neatly around the ice-cream container in

n adjustment in the control may be made  the drug store or into the :Imll':‘ or meal-
o increase or decrease the pitch of the vefrigerator truck, After heing in use for
slades, thus regulating the charging rate. @ FEW ‘]5.'1-"—".- the cans are 1"-"“5-”-"—:5‘ L
The plant is supplied with batteries of frigeration plant for “refreezing” by being
ufficient capacity to carry the entire load kept m the coldroom overnight,

or a week or ten davs g calm.

At 1 r‘f.- - SLOT MACHINE SELLS POLICIES
FOR INSURANCE cnmpam{_ 16 jf /

Insurance policies, properly stamped
and signed, are handed out by a robot
salesman that may be operated by insert-
ing a coin, The machine looks like a clock.
When the applicant drops in a coin and
pulls forward the handle, a pencil slides
out. The applicant zigns at an opening
and pushes bhack the handle, cansing the
policy to be released. Aprainst the signa-
ture inside the machine is printed the ex-
act date and the very moment at which
the policy was issued. In case of accident
within seven days, the insured applies for

'233 Dila:rnm and Plcture of Wind-Deiven P Pl PAYMeENt, If his name 15 on the register in
Which Geuerl!u Electricity for the Farm the :111::huug, the policy is paid.

7/ ] @J“‘UL-' [ AL I.‘f:[ A I?ILI?L[-I..-’W{/L
(1..1— 1 \n}l.a.,k."rﬂ?H. L/m,{ﬂl._
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Abore, a Porchless Homa
and, om Hight Page, the
Samie Home with o Glased
Porch Added at Small Cost

Hare's What a Litile T'I"-:.r
Wiadow Can Bo: Ahove
an Crdimary Diouble-Hung
W i oy ¢ LI:!LI the Bay
Wisdow Decorated witls

Albave, an Adtic. Storerocm and the Same Space
after It Was Transformed inte a Comfoctable Ien
by Covering the VWalls with Insulation Baascd, the
Floor with Linoleum and Furnishing It Shaply;
Fighkt, Back Door Made ovaer with & Small Parch
Contalning 8 Hidlag Place for Trash Cans behind
the Pickeis and a Comfartable Porch Bench

Ay S36, s

Flowers and Shrubbery ,.,.-l"
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Ahope, the Same Home as
Ehown on Lppeaite Fags
with a Glazed Porch -
Which Becomes an Addi- 'i
:u::l.il_ Livitip Room for E
Bummer and Imprave a

Exterior Appearance of ¥
ithe Home
Abowve, a Draor in a Wall >
and That’s All; Right, tha oV
Bamme Dacr with a Trellis i
and Camopy and g Dolled- \:
Up Screen Door Topped
« O by Some Louvered A
Shutters for the Window -
e -

Abave, a Flaio and Not
Very [nvwiting Horch;
Liefe, the Space Maode

Oiver into a 'l:-l.:l'-.dli -.-J- ‘b
with 1.!'|||.|"'I|::|- Blisidla M=
sl Matermml Can Be
THEed I:I'I Ceiling and the
tloor Coversd with Llno-
5.|.-u.!r.|. Rubber or Cark




,fHF*/J/‘( S o)

c .c'-__} _i_-ll.- b, J
i POPULA

01::1 Furniture Copied for the Whlte

Copying valuable his-
torical furniture so ac-
curately that the old
and the new cannot he
distinguished is the hoh-
by of Morris W. Dove,

'T.:L'l.r:ltlLtm.'ter of Washingt m]. _T.E._

C.. who has made cabinet chairs
and copied old pieces for the
White House. Workmanship, the
wood and the finish are consid-
ered the most important factors
in his work. Scars, coloring and
grain effects in the original are
reproduced in the copy by special
treatment. Finishing of antique
copies requires that the pieces be
gone over carefully to remove
glue and bring out with fAdelity
the bruises, dents and other sur-
face marks. Whater stains, made
by disselving aniline colors in hot
water, are used most suceessfully
for staining and for bringing out
the aged effect. Early cabinet-

'CJ{-"' [} 'I-'Ct

uHocte 'Jia{.q,-: )

MECHANICS

ousc

makers simulated the antique ap-
pearance of furniture by placing
the working material under water
. for weeks, months and sometimes
| ¥years. Today, these same effects
may be obtained in two days by
the fume, stain and filler Process
. of treating the woods. Some re-
|| cent copies made by the artist are
| those of several pieces of furni-
| ture that belonged to James Man-
| roe, among which is the desk up-
| onwhich President Monroe wrote
' his message to congress incorpo-
rating thc Mnﬂrr.:u_- doctrine,

4 m

ENERGY OF S0UND
RUNS CLOCK

Controlled by sound
energy, a clock has been
designed to transmit
time more accurately
than ever before. An
errar of less than one
one-thousandth of a
second per day is said
to be the clock's recard,
compared to the most
accurate timepiece now
in uge which cannot he

Tag, Fintshiag a ﬂ'-up:r of James Monroe's Desk: Center, Finished

Cabinet Chalr: Below, Waorking on Delicate Carving
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L
f'i set without an average ecror of three one-
m_' thousandths of a second. Designed to

Cvs Y

‘transmit time signals of the United States
‘naval observatory, the clock is held to its
? higificcuracy by ﬁu:- unvarying vibrations
of a large quartz crystal. These vibrations
\"{ control electric impulses, which rush 1,000
‘D .times per second into an electric motor
that runs the clock. The crystal's vibra-
Z tions are controlled in r|;|u+_]1 the same way
i a slide trombone plaver hldg_ﬂ'.es music, by
" changing the length of a brass tube
w through which the sound waves are pass-
ing. Energy from a battery passes through
vacuum tubes and is converted into sound
by a loud speaker. The sound waves pass
v l.|11m:gh the brass tube and strike the
—ervstal. As long as they strike it with un-
varving energy, the crystal vibrates at the
same speed, Changing the tube's length
by a sliding section offsets the change in
[the sound-wave energy resulting from
Faging” of the vacuum tubes supplying
the sound. This sliding action is per-
formed automatically by a device invented
*at' the observatory. The clock also will
operate a device that automatically per-
forms all switching operations necessary
" to send and record the time signals,

=

- SMALL ALCOHOL STOVE IN BOX

: S HANDY FOR CAMPEES

e t"'(“ ‘1{ smoke, noise and soot are elim-
{ inated in a small, pressure alcohal stove,
for motorists ot eampers, [t is contained

» Th a round tin box and one Alling of one

pint of fuel burns for thege hours with a 3
1 e

SBmall Alcehal Stove for Campers Which Fiws into "‘-{E =

al Bex for Easy Handling

moderate flame or one and one-half hours
with o full flame, Tt 15 six and one-half
inches in diameter, is easy to regulate and

the makers claim it 1'-!]1 boil a quart DE"-"-"'tnr says it invalves a binaural indjeagor

‘Fr'L‘l'EI.' I'I'L ﬁb&m‘ll’llﬁltlh
| j f
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= lv with the aid of a model plane, The
,madel ship, with propeller whirling, was = h:
"!.hhtﬂ'l.‘:l.]l}' sent circling a post to \'.hu:h L }ﬁ
were attached three microphones. At the, ;
Jother end of a table was aymgp of .the |
| 5 United States, behind glass :fn&"in-f'i‘ﬂn Yy
o of 325 tiny clectric lights. The sound of - 2 .
) = the ]JrupEE]-er was transmitted through the ) i
‘microphones, through a maze of wires & L
and wireless equipment, and the location :._:;'..‘“.I"':l
u-f the plane was shown autumatmall:, byt =
hghrs. appearing on the map. The invet= »Jd ==

. ¥ |
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MATCHEOXES USED FOR ERICKS __i
IN MODEL VILLAGE e 1 ;i:
i ! I
N
X |
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rom
wreh Constructed of 16,008 Matchbox * Bricks'
Held Topether 'mth Glae

Nearly 10,000 matchboxes were used in ]
the construction of a church in a mod
village. The matchboxes Serve as bricks,
hr_m[{ imstalled w it uc. The entire 1.rJI-
lage will cont about 4,000,000 m

hoxes when nmp]ct{:d The huilde 5pe11t
.gtwu years ggtlecting ||il5 ‘bri l-:5

Y8RY “MIRROR"” TELLS anﬁtrm
' OF PLANES/IN FLIGHT .

. T”wﬂﬁ&. to“fecord on an airport map.
b the exact minute-hy-minute location of®
any airplane in flight, an elaborate model=

©a “mirror in the sky™ was tested recent-=

wld{ 0

=

.d"

o
L]

auF! an ether-xmfe indjcator. |
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4
complete, control and aﬂjuﬁtmfn:i b
of the burner are casy, the oper-
ation is economical and the burn®
er's capacity has a wide rang
In actual opcePation, the burne
cares for a 350-horsepower boiler,
psing an oil that tests eleven -2;..-‘
gravity., Less than two per cent
of the steam output it necessary
5 5

t;ﬂ;ﬂ:qﬁrch urc for the burner. v
e hr §

BOX SEAT FOR THE PET /3!
FITS IN AUTOMOBILE ﬁ,;_

Motorists who like to take 'rIJ,!:L
house pet along on a trip can now-
provide the animal with a com- =
3 fortable seat in which to ’rr’ntll"%_.,
= The seat, in the form of a shallow
box, fits to the top edge of the

CYCLE PAINTS TRAFFIC LINES tront seat by means of straps extending (e
AS IT MOVES ON ROAD down over the front enshion andd prrmn-.i.__

nently fastened to the wood frame below .
Painting traffic markers as it moves the cushion proper. Other short strapd®
along the street or highway, a motorevele  are attached to the back of the front seat 5
" with a sidecar is being ‘used for-painting below the robe rail. The long straps ares™y
and renewing the white road lines in an run through loops in the bottom of the
Englizh citv. Inside the sidecar is a tank
fraom which a eanvas-covered wheel takes
up the paint. The wheel is lowered on the
road and rotated by the movement of the
- cycle, thus spreading a white line, A re-
volving brush sweeps away dust and dirt.

- ¢

S Cheneral 1Piciure Niws
Ueing & Motorcycle to Paint Traffic Lines on Favement

S 'I.-{h

- @

1 ¢t ile
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o PRESSURE BURNER FOR ANY OIL®
g C (,OPERATES AT LOW COST

' .- t{'r Any kind of oil, .including erude and_
sludge, may be used as fuel in a pressure
thurner developed for indunstrial wse. A7
p11e11113:1 jet causes complete atomization
in a mixing chamber that never gets hot.
and will not ::-]-e:n-g or collect carhon as ]nn;:

+ “‘15 the fucl is passed through strainers,’ - .
::f *- Jhere are no small crevices or holes that'  Comfortable !Bn: Beat for the Dog Mounted on Tnp,é

uu:'nn fhr be stopped up, The burner has t'|1';‘ g D A
=ihility to care for a cold boiler, being® tray and buckled to the short straps, holdae
equipped with a* ing the tray firmly on the top edge of th
fan-blower assem-Z cpshion, The box can be adjusted or re-
bly. When steam= maved quickly and provides a comfort-
pressure is avail-  ghle perch for the pet without interfering
able, the burner with the passengers,

will operate with- ke

oitt the electric @[ Pariz has a honse of translucent plass
blower. Combus-  three inches thick, the walls of which are

= gjon iz quick and cleangll by an antomatic sprinkler system.
.53 el , ﬁ .{‘{1 "y N
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-y {rG i - y LEF': Tilted I!hTa.:.:l.rl:ne- Ral:l.l: . e
; | with Built-It - : :

L.gver on Range Which m::-, -

Bratler Ount or In, Eliminat-
ing Burned Fingers

F

Takes Mo More Spnace Than Ordinary
Kitchen Cabinet bor Saves Many
Gieps for the Busy Housewthe: Abowe;
Cofee Table Madeled alter Cobhler's
Bench: Mote Drawer as an Added
Convenience

Left, Combination Electric Relriger-'y
atar and Kitchen Cabinet Whl.-.l".'!-

o POPULAR MEC Ittﬁ " A 541 :$
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This Madal Plane, i'-'uweri-:-:l
by Small Mpigr, En:.rﬂl
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? MODEL FPLANE SETS A RECORD
OF TWENTY-TWO MINUTES
e~
__,——Pﬂmvered-h%@‘gf;:mh horsepower mo-
tor, a model plan ilt-by-a-Philadelphia
boy set a world's record for such craft
by flying twenty-two minutes, The small
ship made its flight during the National
- Championship Model Airplane contest,
o]
i

" EY MODERN EQUIPMENT

] Power and machinery on farms causcd

P .:11, areduaction in labor requirements in wheat
ﬁ and corn production of more than fAfty
c © per cent in some loacalities in the last thir-
ty vears, and a considerably higher per-

w Bentage since 1840, A survey of the de-
#% partment of agriculture shows that power
- atid mcllmer} havé ot affected labor re-
é—‘f quirgments in cotton as much as in the
E‘sm' I prain and corn regions, except :-||
“-Sa:-ﬂ some areas where large-scale methods and
- Hqﬂlpmtnt are uscd. In these regions, la-

: or was reduced thirty per cent in the Iast
il
WereE Te-
thresh and
The binder and

3
L

£ thirty years, With the sickle and fia
about fortyv-zeven man=hours
quired to cut, bind, shock,
clean an acre of wheat.

".
\_r-—']I

l'.\" e—man-hours, and the combined harvester-
“ thresher and motor trucks for hauling re-
duced the labor to zshont two man-hours,

In 1855 at least ten man-hours were res

Ij).)i.n,_\,tmu LLﬂ‘uc.L LMJLIIJL }
"I.'-..q.";_ L L 1.'«-'4"'-*:’ c
J

e L .,i."“".
MECHANICS
3 i i Th -i

A i :]mﬂ:d“te:n Sultivate an
acre of corn with a one-
horse shovel plow., The
two-row I.mﬂli;r cultiva-
tor cut the time to twow s
man-hours an acre. 'l'ﬁ

5 husk forty bushels of

'HOURS OF LABOR ON FARM cﬁ"_&l he nhrlum i5 k'u-l to wopk as well i

|
L
LS

thresher reduced the labor to about .-ci?-:;f_:

s g -
;-"J!-..il_,-_‘_\_'. .

corn per

acre by hand,
today, :lnrhu'l.mg haulin
to the crib, requires from
8ix to ten man-hours E.!I'I

with a two-row tr*u:m
operated corn picker, but

t"f'rﬂ mnimurh b\h

C /L ~
STEAM REMOVES -
WALL PAPER o,

Cperated by electric-
ity, a wall-paper remover
that 15 easy to use

een introduced for cleaning walls of :hP
home for repapering or other decoration,
It weighs only three pounds. An exten®
sion cord connects the remover with an
electric-light socket, and a leng rubber
tube conducts water from the kitehein or
bathroom faucet for the generatiod of
steam. Applied to the wall paper with a
pentle pressure the steam penctrates rap
idly, Inmemug the paper for peeling off.

T

B

T.i:iu; an Eleciric Wall-FPaper “Remover Which Gen-

mtmﬁtem ta G @1d - Paper
i LWW
A T S
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QUAKE TEACHES LESSON
OF SAFE BUILDING
BY DESTRUCT J-EII"JI "'fl ¢

By tearing down houses, earth-
fquakes are teaching safe building.
Properly designed structures in
which the material and workman-
ship are good withstood the re-
cent earth shocks i Califorma,
while those mn which the work-
manship was shoddy or indiffer-
ent and the material inferior were
shattered or rendered ‘unsafe.
This 15 the verdict of C. H. Krom-

er, structural engineer, division of
architecture, depiriment—of pub-
lic works of Californi fier a
study of buildings at Long Beach.

3‘&5;5;]1414:33! severe shocks oc-
curred. In his report, he points
out that buildings of stecl-frame struc-
ture may be expected to resist earthquakes
without failure, except possibly of plaster.
Buildings of reinforced-concrete construc-
tion, properly designed and of good-grade
concrete, also are listed as safe. Many
maszonty walls would have withstood the
shocks better, according to the engineer,
if advantage had been taken of cross-stud
walls by bolting them to the main brick
wall,? thereby. providing lateral support.
Parapets or fire walls should be eliminat-

ed, Engineer Kromer says. » _
/06 ‘f

Fasienger Bus Equipped with a Turnstile Which Daes Mot Admit

Passenger Until He Drops Fare in Slot

TURENSTILE TAKES UP BUS FARE
AND ADMITS PASSENGER

Inconvenience of wating while the driv-
er collects fares will be eliminated in au-
tomobive buzes by an automatic coin col-
lector that does not admit the passenger
until he has depositted his fare,. The
“spokes™ on the turnstile do not swing in
a circle, but drop down amd to the right
as they are pushed forward by the passen-
ger., Then they rise immediately behind
the person who has just pazsed through.
As the fare is dropped in at the top of the

BOOTS ATTACHED TO TROUSERS ﬁturustilt and the passenger 15 admitted,
BY WATERPROOF JOINT ﬂthu device automatically counts the pas-

senger and registers the fare.
Bubber boots and trousers connected by ~»

a waterproof joint offer fishermen hight- ﬂ"‘ﬁLEEP INDUCED EY SUBSTANCE
weight, waterproof waders at low cost,™%

When the angler finds the water too deep
for his regular rubber boots, he dons a
pair of shoulder-high, lightweight, water-
prooi trousers
equipped with
special arrange-
ment for attach-
ing just below the
knee to the boots,
He inscrts a ring

brings the trouser
leg over it an
slips a tension ring
over the trouser leg to form a tight joint

a?.d& serviceable pair of wanl[g. ’
] (o k P i | I

o1l &l AL
ALLOUQ ; .

.3—'-‘.5."(].- Paris, has succeeded in is6lating hyvpno-

inside the b l.‘:-l::ht.

ij g both sleepy. ¢
NE Ll

FORMING IN BRAIN ( /(] ,_7

-

': When vour evelids bepin to pet heavy,
a strange substance, called hypnotoxin, is
forming in vour brain. Dr. Henri Pieron,

stoxin from the brain and gpinal fuid of
anmimald after they have gpone without
!Iucpf"fur a certain period. The substance
ppears to accumulate in the hrain zs a

ﬁﬁ:’sult of the lack of sleep. Some of the

vpnotoxin was injected into sleepy ani-
nals and animals that had just awakened,

f[lowa, with over I ,lJ!]U orses, has

mgre than any other sate.
ﬂdb«- ‘7?'_/ 25 /33
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Electric Eve Inalcates dfﬁen to Change Qil

);Er w of the oil, a thirty-mile pace giv-
bl s Bt Img ten times more service from
- good oil than speeds of sixty to
seventy. The oil-sediment meter
15 easy to operate and requires
only the replacement of batteries
about every three months, Tt can
he carried to the automobile for
test purposes,

Gt ——
SEAWEED AS FERTILIZER

Seaweed is a complete fertilizer
beeanse it is essentially potassic
anid contains amounts of nitrogen
and other elements of plant foad,
The '-_',-ﬂ.ll'l.ﬂﬂjl agricaltural depart-

menl ias made an ;].:nlm

such weeds from the Atlantic sea-
board and it has been found that
the value of seaweed as a fertilizer
18 greatly inereased becausze of its
. teady decomposition in
the soil, for the quick de-
cay liberates its constitu-
ent parts in forms avail-
able for plant nutrition.
wippln digect to the soil,
L T L:MM

\
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Whether to change
the o1l 1n the erank-
casze ot not has long
heen a matter of puess-
work to the antomo-
bile owner. Uswally, f
when the filling-station attendant sug-
rests a change, the motorist feels that tirées
suggestion is made merely to promote oil®
sales, Now, the owner can see for himseli
the condition of the oil in the erankeases
A testing instrument, which includes a
photo-electrie cell, takes the puesswork
out of the oil business by revealing the
sediment content of the oil in the crank-
case. A few drops of used oil are placed
on a glass slide and inserted between a
light source and the photo cell, with the’
result in terms of quality showing on &
zensitive micro-ammeter. Given a similar
test of clean oil, the motorist is able to de-
cide at once whether a change should he [ Above, Making a Test

i with the Qil-Sediment
made, Experts say that one-per-cent sedi- /| Meter and Allawing

- P E L i o] Matarist to Bes He=
Al ment, which is composeil of road dust and’ J3EE S 8% -
carbon, 15 extremely harmiul to the motor.  pace Instrument for

Tisting the Motor-Oil

Fast driving causes rapid sedinu:-nnu;th-. . I

Mund o 9~
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FIRST AIR FLIGHT IN AMERICA
VIEWED BY WASHINGTON

George Washington viewed the first
successful balloon ascension in this coun-
try of which there is any record. Tt was
made in 1793 by Jean Blanchard, French
acronaut, who took off from the jail vard
in Philadelphia, rose to a height of several
hundred feet and traveled ffteen miles mn
forty-six minutes, descending near Wood-
burv, M. J., where he displayed a letter
from General Washington asking that he
be treated kindly, Before Blanchard made
his ascent, two Philadelphia scientists
constructed a balloon in which they per-
suaded a carpenter to risk his hife. The
carpenter was not air-minded, however,
and became panic-stricken when he
reached a level of the house tops. He cut
loose and brake an arm when he struck
the pround. Another amateur had even
less success for he was spilled out of the
basket of a hot-air balloon before he had
rizen above the wall of the jail.

FIsH SCALES USED FOR MAKING
LAMPS AND FLOWERS

Deadorized and tinted in a xartelfé)é’i
pastel shades, fizsh scales are being used in
making artificial Aowers and electric lamps
in floral designs. Translucent and un-
breakable, the scales curl up in warm
weather and straighten out when it is cold,
but retain their original texture. In an
electric lamp, the bulb is concealed by the
fish-scale petals, An indentation in the
bulb iz provided for periume, making it
possible to spread a pleasant aroma in the
room when the lamp is lighted,

Flower Flants Made from Fish Beales; ln Elecirle
Light Ia 'l'.‘unr.:ﬂlnl In the QOne at the Right

:L*U.Iﬁ

TRETY ;L?;e{{,f,f
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Fan Holder with an Extension Handle Which Is a
Weeful Wtensil for the Camper

EXTENSION FEYING-FAN HOLDER
COOKS OVER CAMP FIRE

For cooking over a camp fire or remov-
ing pans from a hot stove, a holder with
an extension handle is now available. By
manipulating the lever on the handle, the
jaws of the holder can be widencd or
closed to grasp the sides of any pan with
a projecting lip. The holder will telescope
into a length but little longer than the
wooden gection of the handle,

GREEN BOTTLES GUARD FLAVOR
OF FRUIT JUICES (' //4

Fruit juices have an affinity for green
and green-glass bottles provide better pro-
tection for the liguids than those of any
other color, D. C. Carpenter, of the New

York state agricultural experiment sta-

tiom, has found. Experimenting with ap-
ple and fresh-kraut juices, he found that
light through red, orange and vellow glass
darkencd the juice color, while blue light
faded it Juice exposed to green light
more 'r'nf.-ar]?r ‘retained itz original hue.
Green-blug” and blue diminished both
Arofa a flavor while red, orange, yel-
low and green affected these qualities fa-
vorabldr. In general, gpreen-glass contain-
ers wire found best. For those who do not
like /green glass because it conceals the
colpr, it hag been suggested that clear
giaaﬁ be used and the container wrapped
:P transparent green EL]Tquar:

}{iﬂ
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MOVIE lot on the sea bed is the lan

eat proof of the ingenuity of the pic-
ture makers., When the picture-company
officials required a “set” thirty fathoms
under water, they found that, among oth-
er things, they would require a diving bell
to hold two actors and a small motion-
picture camera, a smaller diving bell for a
cameraman and his camera, a seli-operat-
ing automatic camera, and a live octopus
to battle the submarine-diver hero. Be-
sides this equipment, there were the diffi-
culties of under-water photography to he
studied and mastered,

Chief among the tasks faced by Eow
Davidson, mechanical director, was the
making of a camera which would work by
itself when sent to the hottom of the seq,

G40

Front and Back Views of Stand-

ard Navy Divin

Actor in Makin
the Bostom of the Gea

Voot Maclin

240, Soo. rﬁl bt
A.MOVIE LOT

He made it, and
the result was an
automatic ciatmera
houwsed in 3 water-
tight compartment
and zent down ele-
vator-fashion on
greased rods, Aside
from adjusting the
focus, with relation
to the diving hell
containing the two
actors, which was
carefully figured
and set before the
camera went down,
all the operations of
the camera under
the water were con-
trolled Ly electricity from aboard the
vacht which served as the base of opera-
tions. The camera weighed 450 pounds,
The speed of the automatic camera as
it was moved up or down by weights and
pulleys had to be uniform, a task made
rather difficult by the fact that at each
successive lower level to which it was sent
a stronger pull was required, It was found,
for instance, that at the depth of 100 feer
a tension of more than 1,200 pounds was
needed. When completed, the camera was
self-compensating for the diferences in
water pressure at the various depths,
Since the actorz in the diving bell came
up frequently for rest, it was necessary
naw and then to shift the “elevator” cam-
era in order to maintain a uniform focus
throughout the entire action, although
ereat care was taken each time to send
the bell down to exactly the same spot as
betore. Precautions against the camera
sticking in its descent were also taken.
The diving bell contained 3 man and a
woman, together with a small motion-
picture camera which was operated by the
former in the role of a scientific photog-
rapher. The bell was of half-inch steel,
four and one-half feet in diameter and
seven and one-half feet high. It was made
to withstand water pressure at thirty
fathoms, and was equipped with air lines,

Suit Worn by
Pictare an
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emergency flasks of oxvgen, a tel-
ephone to receive instructions
irom the director on shipboard
and to send up reports, and with
a microphone attached toa sound-
wire for “talkie” recording. With
a heavy flooring of lead, the bell
W l,,':;':'.l:‘ﬂ 4700 pounds and was
lowered by steel ehains,
Entrance to the diving hell was
by a door in the rear, and in front
was a window two and one-half
feet square, of two and one-half
Elll."l"l 1'|'|:|_1|."' J_;1.;'|_-.-\.. l:||1'-'|::|51'_|l iy |.'|'i|"|'|
the “scientific photographer”
arned his camera lens at the Hora
and fauna of the deep, while from
the optside, in a *half-hell” of his
owit, jist large enough to hold

Above, an Under-Water Bhot Bhewing Actor Battling with Octo- ' = g ; ;
pus, and Eml:iFl.F 'Emnuﬂ in Makiny the Film Distapaged fom  Timself, his camera and some ex-
oist ]

elow, Diving Ecll Belng Lowered tra reels of film, the regular cam-
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Tl T o e e the Dy
eraman took picturi:-a l.]'l.'l:'“'IJHlt this win-
dow of the action and facial CRPressinns
of the actors within, ;
Fixed outside the shell
and ahove the large
window were two
large electric lights in
reflectors, moved hy
tiieans of swivel han-
dles from within. The
interior of the large
diving bell was hril-
lizntly lighted by bulbs
fastenecd in its rounded
top. This highting not
only assisted the cam-
eraman in photograph-
ing the actors inzide
the bell, but alzo helped
the scientific photographer since the light
flowed out into the deep not only through
the large window but al:o through two
side portholes mine inches in diameter.
This lighting was supplemented by a new
and powerfol water ray shooting out
through the window and penetrating wa-
ter for great distances amd made good
under-sea pictures possible through the
se of the most sensitive filn.

Another problem was the octopus, which
in the picture attacks the large diving bell

MECHANICS

contamning the actors. Four
were captured and each
died in turn, It was learned
that they had been the vic-
tims of the “bends”™ be-
cauge of a too-sudden rise
from great depths, The
next octopus was brought
up by easy stages, permit-
ting its body to adjust it-
self to the decreasing pres-
sure as it approached the
various depths,

While the actors in the
bell had to be trained to
move about on the sea hot-
toin, their training was

Above, Automatic Camera in

Waterproof Case Blid:s hoem

Greased Rods to Take Pictures

gnder Water: Left Fromt View
aof Camera

tame compared to that experienced by the
actor-diver. He wore the regulation navy
diving outfit, and had to master, in addi-
tion to the problem of moving about in 1t,
the supplementary task of operating an
unider-water torch, with which he hattled
the oetopus. While it will not burn in wa-
ter this torch does burn under water,
Considerable skill is required to keep it
blazing, a pocket of compressed air around
the Hame preventing it from hecoming ex-
tinguished. Should the pocket be de-
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stroyed, the flame goes out and the toreh
has to be sent to the surface to be relit,

In devising his automatic camera the
director had to contend with the scientific
obstacle that water magnifies, the magni-
fication at ten feet being 100 per cent, so
at this distance from the camera a six-
foot man appears twice his height. He
also had to hgure to hairline exactness
the proper distances which should inter-
vene, for focusing purposes, between the
bell housing the actors, the elevator cam-
era, and the half-bell containing the cam-
craman and his camera,

To select the site for the action, he had
to keep in mind that elear water and white
sand are ezzential to under-water photog-
raphy, and that while it is possible to light
up small areas of the deep by under-
water lights, bright sunshine is required
for wide action, the white sand at the hot-
tom acting as a refector of the sunlight.
This necessity for bright sunlight made it
possible to “shoot” for only four hours
a day. Im addition, the site had to he
photographically attractive and the sea
growths had to be thinned to avoid inter-
ference with the camera.

For the base of operations, he had to
locate a yacht large and strong enough to
stand  being  equipped with  powerinl
winchesz for lowering the diving bells, and
for housing the staff and the diving equip-
ment, which included a compression cham-
ber. Even with every detail thought out
and tested, twice the length of film was

used as for the usual feature picture of -

7,000 feet, The undersea picture consumed

150,000 feet, This was partly due to the

fact that continuous shooting was not pos-

gible, Although only about half the action

was filmed under water, the shooting time

on the sea-bed lot was five times that de-
voted to the other half of the picture,
2 :

ol

FLAT TIRES INFLATED ON ROAD

WITHOUT USING A PUMP

Roadside tire repairs can be made with-
out resorting to inflation with a hand
pump if the motorist is equipped with a
simple air-transfer acceszory which coh-
sists of a length of high-pressure hose
with a screw cap at one end and a plain,
unthreaded brass head like that on an air
hose at the other. To use it, the screw-

T rs iﬂiﬁfﬁ@ﬂ
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Using Air-Transfer Tube to Divert Part of Air from
an Inflated Tire to a Flat One

cap end of the hose iz fastened to the
valve of the empty tire, and with the other
end of the hose enough air is taken from
the inflated tires to bring all 1o equal pres=-
sure. Little space is required for carrving

~and the transfer of air requires little lahor.

The device can also be used for inflating
inner tubes or beach balls with air from
the tires on the car,

IVE-TON PRESSURE EXERTED
BY SMALL BOLT CUTTER

Although it is only six and one-half
inches long, a small bolt cutter exerts a
pressure of more than 10000 pounds
and will clip one-hali-inch cable, snap off
t]'l]"ﬂ‘ll'lr]I.I hths-inch bolts or split nuts up

f !:, ;j to seven- e1gh1h-a
of an inch m di-
ameter. Its com-
pact size makes it

it into tight places
where the averape cutting tool cannot be
used. The cutting edges have been treated
to prevent chipping, thuz prolonging the
life of the blades. It is intended particu-

laﬂgfim the E,’.'I.rf,g!: or %i:?"d mechaﬂ
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MOTOR USED FOR LIGHT WORK on the beach, A Massachusetts woman,

ﬁ ASSEMELED HOME while G]ﬁﬂ.i‘ll.il;ﬂ,' her attic, found a jar of a
T - L substance leit by a sea captain who had
peebl LALLL M » . < | occupied the house, It looked like amber-
' ! gris and had the cloyingly sweet odor of
musk but chemical tests proved it to he
merely carbon which, somehow or other,
had been impregnated with an odor simi-
lar to that of ambergris, Even in these
days, ambergris sells for from fifteen to
twenty dollars an ounce so it is worth
finding. The price explains the $5,000 meal
of an Alaskan wolf. A man strolling along
i Dbeach near Nome interrupted a woli
eating what at first appeared to be car-
rion. The wolf fled and the man examined
the remains of the meal. Tt was a chunk
of ambergris which had been washed
ashore and weighed thirty-five pounds.
The piece the wolf had bitten out was es-
timated to have heen worth £5,000,

C((a¥
tC{}MBINATIGH LOCK FOR AUTOS
PROTECTS AGAINST THEFT

Protection from auto thieves is offered
in a combination lock which not only
locks the motor but sounds an alarm if the
car is tampered with, No key is required
sinid the dial lock o the instrument panel
be changed to a new combination at
will. When leaving the car a turn of the

il
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Abawe, Windi and Assesnbling Small Motar for Light
Wﬂrkw1 Bome of fts Applications
suitable for many types of light works
a small motor which is wound and assem-
bled at hame can now be obtained. One
such motor is rated at six volts, anothes

at 115 volts. Assembly instructions ars diaY nivk mnde Tictes ok T ;
easy to fallow ﬂ.nd t]“." ﬁ]'.li:i].'l.(‘:[l 1-111'i|: can be 1l et anly Iocks e motor bu Places in

® 2 = - I 5 -
et 19 prence s Do e Mot L e ok S il Lt B
projector, buff and emery wheel, electriesyt2T 100TS, Nk, spare w an

fan, scroll saw or for other tasks aboup ~[arts of the car likely to attract thieves.
the home or workshop It these parts are moved, the car horn

sounds a warning. When entering the car,

~g it is only necessary to dial the secret com-
“FLOATING GOLD"” FOR PERFUMEre,

Gl G STILL DIFFICULT TO FIND

Ambergris, that strange substance which” S|
15 the basis of the finest perfumes and is
known as “floating gold™ because it is hla

] maost worth its weight in the vellow metal =
is sought by many but found by few angd o
sometimes it fools even the experts. Dur- ™
g the last twenty years, scores of “pros- ||
pectors” have written to Dr. Robert Cy=h- :
man Murphy, of the A.nm-ri::m—!ﬁm:unré-.

L i

xufmtp_r}' in New York, sending .
W= samples OF what they believed to be am-"JT & 7 ] ;
bergris. Rarely are they correct in theip. 5 Combindfion .6 g ':“",":“'TL';'J"’:;’:;'“ g
guesses. Sometimes thev submit wax of~J
resin and once in a while someone picks bination to put the alarm out of action
up soap and believes he has found riches  an prepare the car for starting.

A\ar- ca A
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POPULAR MECHANICS

in the oppesite way. The
operator makes a record
of this point, which is due
east magnetic, and uses at
for reference, He then
determines the bearing of
several prominent abjects
at least 2000 feet from
the stake for use in case
one is obscured, The ro-
tating disk i3 set at ninety
| degrees and the sighting
| pointer at zero. In this
position the ship, with
tail up on & dally, is pulled
around until the object
selected comes into the
sights, the instrument be-
ing over or near the
stake, but a variation of
ten feet will nof intro-
duce any appreciable er-
ror. In thiz position. the

.

Instrument Mounted on Wing of Flane for Compensating Adrcralt Compass
in a Few Minutes; the Task Formesly Hequired Several Howrs

PLANE CORRECTED

‘-ﬁcomm
3{ BY SIMPLE INSTRUMENT

"‘!.._.'..l
J

IhTtipt’."!1“~ﬂlll'lb an aircraft COMPass Now
requires about Afteen nrinutes instead of
three or four hours by using a simple in-
strument designed for that purpose. Tt is
light and portable and 15 mounted on the
wing ot any nearly level portion of the
ship which has a straight edge at a known
angle to the fore and aft line of the craft,
the leading edge of the wing being ideal,
By its use, the compass can be compen-
sated and checked at thirtv-degree 2ta-
tions in a few minutes, In principle it is
similar to the pelorus of seagoing crait
It has a sighting piece two feet long,
mounted on a vertical shait so the two
move together. At a lower station on the
shaft is a pointer which moves over a
rotating graduated disk. An index on the
frame base is graduated into degree units
to permit any setting of the disk. A stake
is driven into the field and the operator
observes the sun when it is due east and
moves the sighting piece, holding the same
hearing to find a ground object also due
cast. If variation s east, he selects a mag-
netic bearing south of the true by the an-
rle of varviation, correcting a west error

6

compass 18 set to zero by
the compensator. The
pointer s set at ninety
degrees, the ship swung until the selected
object comes into the sights and the com-
pass set to east. The rest of the corree-
tions arc carried out in similar manner.

MOVIE FILM REWINDS ITSELF
IN PROJECTOR ATTACHMENT

It is now possible to show the same reel
of film over and over withoot the need for

Cylinder on Tep of Projector Contzing Apparatus
hich Automatically Rewinda Movie Film

rewinding or rethreading if the projector
15 equipped with an attachment which
does this task automatically. The contin-
nous 5|:|rui1:l;.tur is intended for use partic-

Er]'u in tienn:r:uv.tratmn booths or d:spl ¥

oD ooy
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windows where the same film is sghown re-
peatedly. It consists of a cylindrical hox
placed above and in front of the lens. It
the film breaks, an antomatic switch stops
the projector and turns out the light. It
can be used with either a silent or sound-

::ur;l‘gm projector. Titwr? :Jflg,{;j

dolf
EGGS ONE MILLION YEARS OLD
WERE LAID BY OSTRICHES

A

Eges laid by giant ostriches in desert
sands about 1,000,000 years agpo are being
found in several parts of China. Thesec
fossil epgs are more than six inches long,
being much larger than those laid by the
ostrich of today. The egps alzo have
thicker shells, some of them nearly one-
eighth inch in thickness. Doubtless these
giant hirds raced in prehistoric dave with
the three-toed horses, for both the bird
and the horse of that tyvpe have heen =k
found buried together in clays dating back
a million years. The fossil ostrich eggs
are much larger than the dinosaur eggs
found in Mongolia several years ago, but
they are not nearly so old by many mil-

lions of years, {Jff{ﬂ

Ok
'I’Nﬁul'lr:r on This Paddle Boat Tureed by & Crank
Which Is Opursted by the Bather

TINY PADDLE EOAT FOR BATHER
OPERATED BY HANDLE

.
Cserman Dathers are enjoving a new

SIREN WHISTLE FOE DEUMMER
I5 USED IN ORCHESTEA

Tao assist the drummer who likes to pro-
duee unusual orchestral effects, a siren

torm of water sport—padidle boating, The
craft iz shaped like a tiny Dboat and is
attached to the swimmer. When it is
strapped on, he can float in the water
with safety, or can propel himself through
it by means of a handle at the side which

whistle made of hril_lsﬂ-ﬂ-f is mow offered.
It is equipped with a small turbine which
gives the instrument the sound of a siren
when the drummer blows on it

aperates o propeller at the rear.

€ é
DISEASE FEATURED BY HUNGER
IS OPPOSITE OF DIABETES

Excessive hunger i3 the chief symptom
of a recently recognized disease which, ac-
cording to Dr. Seale Harris, o1 Birming-
ham, Ala., is_the €xact opposite of dia-
betes, In diabetes, the pancreas supplies
too little insulin for the body’s needs, In
the new dizeaze, named hyperinsulinism,
the pancreas produces too much insulin,
Beswles hunger, the patient may suffer
irom weakness, nervousness, tremors,
sweating and mental lapses. A diet low in
carbohydrates and high in fats is advised

for mild cases with removal of part of the
Tofo s

%’EFL‘E- in SeVerg ciases,

L Hali the insects of the world are harm-
ful to man: the other half serve hif).

?ﬁ' S ot el

Wlagl uwipped with Tiny Turbine Which Gi
i E"&uﬁ' Biren Whtlu:ﬂlum s
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MYSTERIES

Left, an Exzsmple of Ancient
Stone Carving: Below, Neb-
ula as Seen through One af
the World's Largest Teles
scopes: Man Still Knows Lit-
tle About Outer Space

ACH dav the eves of the

world open to hehold
new knowledge, On land,
sea, and in the sky men are
wresting the real truths
from nature, But the more
man searches and the more
he discovers and invents, the more he multiplies the
mysteries about him.

Seience and invention were pretty simple affairs in
ancient times. Only three elements were recognized,
fire, rock and water. One man, Aristotle, knew more
ahout nature than all other men together. He laid
down laws and described their operation. Everything
waz easily understood,

Is the world so simple after all? The three original
elements have given wav to ninetv-two elements!
The few compounds have maltiplied to a million or
more, The single gas, air. is supplemented by thou-
sands of other gases. We are swamped by endless
varieties of newly dizcovered invisible waves., Muscle
power has vielded to myriad forms of mechanical
power, We have come to know thousands of species,
visible and invisihle. From secing one solar system,
our vision has grown until we seec millions of solar
svstems, From primitive surface transportation, we

; - Aerial View of Rock Island Dam on
have developed aerial, underground, and submarine E:LEMT River Which Eventually will
transportation, il E:::ﬁ?":énﬁﬂzfmﬂw s
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for MAN

he aniverse and life are maore niys-
terious now than ever bheiore. All the
naturaliziz and scientists of past cen-
turies were cocksure individuals, bt
there i= un ereature more doubtine,
more skeptical than the nmiodern scien-
tist. We may well say tHit science

tritlv anderstood. marks the birth, not

]
-2

ool

the death, of mixatery. W hat are these rid-
illes confronting man? 1f vou place the
chiet mysteries umder seven conventent
heads, vouw arrvive at something like this
Can man tap new sources of power?
What 15 Iife and what was its beginning ¢
Can we solve the mveteries of the earth ?
Can we solve the mvsteries of the sea?
Can we solve the many mysteries of the
I"Ii'\-'llll'l'\-E‘
Can we solve the mysteries of the mind 7
What was the true character of ancient
man and s vanished civilizations?
At present we derive most of our power
Abave. a Robot, Exemplifying Man's Mechanical Gen-  from coal and natural oil and waterfalls.

ius: im Cirgle, Restoration of Mesopotamian Tower, 4
One of Many Ancient Wanders At the present rate of consumption and
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ncrease, we cannot ex-
pect our coal and ol re-
serves to last indefinite-
Iv. When coal and oil
reserves are exhansted
can we rely on watet

falls? TE all the natuaral
water power of America
woere turned into elec-
tricity by 10, only ane-

third of the power i e

mands of the country tElT;'r Left
could be met. Recog=  Tighmin
One aof

nizing thiz grave defi-
ciency men have organ-
ized an intensive search for new power,

Here are some possibilities; They might,
following Georgpes Claude's experiment in
Cuba, utilize the differences in tempera-
ture of tropical sea water for gencrating
steam and driving turbines. On the other
hand, they might utilize the range of tem-
perature which exizts between moist air
anid dry air. And they also look enviously
at the stupendouz amotnt of energy going
to waste in radiation of the sun. In one

Repairing Anciemt Temple af
Right, 10,000,000-Vols Artificil

Discharge; Below, Looking
erminals of @ Huge Electrostatic
Cigneshtar

vear the san's heat i3
sufficient to melt a tet

restial laver of ice 424
thick., An ecfhcient

salar engine would take

g f

care of mankind's i
L& | rll"."]'\- i|||.||'|.i|i.|l.'.|.'.
everl oth-
er possihilities in photo-
chemsiry, which i1z the

Buat there are

source of power for

T
1l

plant hite. v a4 photo-

chemical process it 15
'|IIJ~*~i;l|l.' to make 5 N 1l
thetic supar out of car-
hon dioxide anid oltra-
violeld What are
the power poszibilities?
Can owe manutacture
sugar for fuel
purposes ¢

The moon, while it
throws off no heat has
the power nevertheless
to raise formidable tides of water, even
as high as ten fect, Why not devise a
method of impounding this wall of water
and make it turn turhine wheels as it
seeks its common level 7 Besides the moon,
we still have the foree of waves and cur-
rents as power possibilities. Even today a
great deal of power iz generated by the
wind. A wind rotor ship made a success-
ful crossing of the Atlantic. Buat we must
find a way of ztoring the energv of the

TN S,

cheap

Up at



Tilp,. Uslng Electroscope to Biudy Cosmic
Below, Making Accurate Measure-
rrlcn.u: of Stones on Face of One of Pyrameda

remavies P21,
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winid in convenient containers so that it can be
used at will. Atomic power is another possibility.
Seience holds there 18 enough power in a drop of
water 1o give 200 horsepower for a year.

Now consider the mysteries of the earth, Al-
though its diameter is about 8,000 miles, we have
explored only a thin skin on the surface., But
there are projects an foot—and they are humanly
possible—of driving shafts ten or fifteen miles into
the earth's crust. There is another project for
driving a shaft into the bottom of the sea. There
are a thousand myvsteries about mother earth, but
what we should find out first is what kind of mate-
rial makes up the sub-crust of the earth, From
that knowledge we mav derive information bear-
ing on the origin of the carth and the origin of life.
There are also commercial sides to this undertak-
ing. When we blast a hole into the sub-crost we
will unleash the power of a horde of wild horses.
Heat is power. At a depth of three miles, our
subterranean explorers would find a temperature
of 250 degreez Fahrenheit, and for every additional
cixty to seventy feet thereafter, the temperature
will rise one more degree,

Then we have the ancient riddle of the age of
the carth., The most moderi “earth clock™ 15 radio-
activity, which gives our planet an agze of about
200,000,000 vears. Undoubtedly, this estimate
will be revised. A subterranean laboratory will

(Continued to page 12240
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Telescnpé on Auto Is

Telescope Mounted on Frame on
Aute Gives Access to Most Fa-
vorable Places for Observation
Mounted
small coupe,

on top of a
a '.f.*].--:-r-'-prr.'
than thirteen feet
long provides a portahle
ohzervatory for—m Cali-
fornia man who put the
mstrument on wheels in

O f |;--.'1' K

mare

have access to
ith the most
tmosphere for

locations w
favorable a
making -'1.11141:- 2 At
Ay l.-|||l.']1 r time: Tt
also offers 3-|_|_1|"||'
views, It 1s of the refract-
ing tvpe with an objec-
tive lens measuring nine and one-half
inches. It is more than 1,000 times as pow-

erfol as the average human eve and mag-

itnusual
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Portable Observatory

nifies from sixty to 716, depending on the
focal length of the eyepiece used. It is
equipped with a finder, a hinocnlar eve-
piece enabling the observer to tse both
camera and a revolvine disk of col-
observing bright objects,
ibinet Tor all ithe acces-
The instrument 15 mounted on hall
ots on a casting,
means of Eears, andd

oyes, a
ored rlaszes {oi
-I-I:‘.'\'Tt' i." ul :"‘!'I'!.':.-II [
:""l'i'."‘-.
bearings and piv
vated by

It is ele-

F samoy wh Lo ol
H CEHEIIR AT

an adjustahle platform enables the ob-
server to look through it when it i¢ in a
hotizontal or inelined position.

HUMAN BLOOD HOLDS SECRET
ke OF MAN'S INTELLIGENCE

In the constancy of man's blood lies the
secret of his intelligence. This is the as-
sertion of Prof. James Barcroft, British
physiologist, who > adds 'E'h_{'_ﬂ_[[l.“.i.]np-
ment of this intelligence, aided by the
blood, begins before birth. Studies have
shown that as the child develops hefore
hirth it requires m-:nn and more oxvgen.

Mbm{q

w‘.?/f.«/

At first this need is supplied by the hlood
of the mother, but fnally this does not
suffice and birth takes place. This de-
mand of the blood for oxygen, Professor
Barcroft savs, results from the fact that
man has developed to the point where his

blood adapts itzelf to the needs of his body

which is not the case with lower animals,
The blood of a human being is built up to
a certain unchanging condition, so that its
oxygen content, temperature, alkalinity,
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sugar content and other conditions vary
little. This process, beginning in the un-
barn child, is the reason for the high intel

ligence of man as compared with the low

er animals, for the human brain cannot
function properly unless the blood re-
mains unchanged. Differences in human
intelligence might he explained by slight
differences in the blood, he helieves, al-
though no tests of this have been made,

— Cl26
METAL BOAT BUILT LIKE A TURE
HOLDS NINE FEOPLE

Nine feet in diameter and made of shect
medal, an “unzinkable™ boat which looks
like a tub accommodates nine persons and
iz intended for a pleasure craft on small
lakes or streams. As a house boat it is
equipped with a stove, blankets, ice hox
and other supplies which are stored under
the seats., The inside section usually 1=
raised as a table but can be lowered to o
level with the seats to provide sleeping
quarters. Curtains render the sides rain-

proof and a ventilator supplies fresh Eli'.'j

when they are drawn, Besides the storage
space, there are four air-tight compari-_j| B
ments around the sides as well as space
for an outhoard motor and a twelve-gallon |8
tank of fuel, The craft can be steered from

in front with a wheel, or from the motor j‘”“j;]?;rggu:‘;*“;;;'g O e ump iy Teat
in the back of the boat. When not in use

2

he motor can he placed inside and the ;:WhTER TANK ON TOP OF STUMP 1‘:.}

3 whole boat locked. The craft can be car-. 3 18 RESERVOIR FOR HOME

Il:"d ".".]|.1I s 0 g ording ary tT1.1]LF

'-.". hea a resident of suburban S '1*1[{-,

i "n% ash,, wanted runnidf water for his home

and g'trdn:!n, he utlhaed a large fr stump

*for a tower, building a tank on top of it.

This was done to obtain the necessary

pressure, and the top of the tank 15 about

- ity feet above the ground. Bird houses

—4 “et half way up the stump give the tower
"4 unique appearance,

PEEMANENT STRIFES FOR ROADS

12

Placing colored '-'.trspur-q on highways to
indicate traffic lanes is greatly simplified
20 with a marker which does a permanent
'§ job, It lavs an inlaid ribhon of white ce-

ment sparkling with silicate sand and it is
== said such a stripe, besides being perma-

"z;s Huﬂﬂr Round Metsl Boat Made of Sheet Metal; it !wnt. is visible when the paveme itself
;. Weighs 800 Pounds and Halds Nine Persons \Js concealed by darkness or fog.

I D

SO & Geas, 119y 9

LAID BY HIGHWAY MARKER /Y “F
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The mirror alters its atti-
tude with the position of
the signal. The “sender”
i a searchlight project-
ing a cone of light nearly
vertical, The mirror is
g0 arranged that it has a
fixed relation to the track.
As receiver there is a se-
lenium cell behind a small
lens cloge beside the
scarchlight. The cell has
the property of altering
its electric state under
the influence of light and
the weak current thus
produced operates,
through amplifiers, the
relavs to bring about the
desired effects. Where
several effects are in-
volved, the system of mir-
rors sends pencils of light
back to the locomotive,
these talling on cells con-
trolling particular effects,
The svstem is protected
from outside sources of
light. The actuating ap-
paratus on the engine is
clectrically driven and
should anvthing go
wrong, the engineer re-

Light on Lecomotive Ta Reflected by Birrors on Si
Engine and Ztrikes Selenium Cell, Which

OPTICAL CONTROL FOR TRAINS
OPERATES AUTOMATICALLY

Any desired prearranged communica-
tion can be transmitted over an optical
train-control svstem, the heart of which
i5 a selenium cell. The system, designed
by a German engineer, is adapted to the

giving of acowstic signals on the locomo- -
tive, the automatic application of brakes,

to control from the track the speed of the
train, or to giving notice of diversion of
the train from one line to another. The,
carrier of the message 1s the light travel-
ing, with the aid of optical devices, to and
fro between locomotive and. signal, The
source of light and the sender are on the
engine. On the signal is only a mirror re-
flector which catches the light and throws
it back to the receiver on the locomotive.

al Tower Back fo the
pplies Brakes

ceives a signal. If he fails
to take action or switch
off the appgratus, the
brakes are set automatically. The svstem
can also be connected with hghtg in the
cab, so the engineer mercly watches the
cab lights to ascertain if the track ahead
iz ¢lear. The mirrors are protected from
the weather and the searchlight is kept
iree of ice or snow by steam heating. By
sctting the mirrors at various angles, each
angle representing the activation of a par-
ticular selenium cell connected to the
throttle, the speed of a train can be gov-
erned, or the train can be stopped by set-
ting the mirror so that it fallzs on the cell
operating the brakes. Signal wires move
the mirrors and these are operated by a
dispatcher by remote contral.

{[If 2 man could jump as far in compari-
aon to his own weight as a California flea,
he could reach the moon in ten hops.

7/ ,3}/..‘-‘}
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SLUGGISH BATTE k' Aém
CAUSES HARD STARTING

Sluggishness of chemicals in
the pattery is one of the cause: &
contributing to slow starting of *J
autdmotive engines in winter 7|
weather, according to tests made
by the bureau of standards. It hais
heen dennd—that the sligpishness =
of the acid in battery solutions.
containing from ten to fifty per
cent sulphuric acid tends to be-*
come higher as the temperature
drops. All other things being
equal, free movement of the acid ™
ﬂ-h?:i ecssential to proper starting and«
e when the temperature drops, the

- acids tend to “freeze.” This ac- .
"'"“"'I!hm together with thickening of =
the motor oil, forms the chief ol
stacle to proper starting in cold ™)
weather, While hat weather mayvi™
adverzely affect the mechanics, or
construction, of the battery, it
does pot harm the chemical ac-
tion, Inztead, the battery, by rea- -
son of the fluidity of the acids, functions
mare nearly normal in hot weather,
Crlor 2

-

#AB?’S BOTTLE HEATER IN AUTO
,..d SAVES TIME IN TRAVELING

Nursing and feeding bottles for the
c?nunﬁt baby can be heated quickly and

nveniently as the family auntomaobile
“travels '|.1|:|-11g' the road, by a warmer that is
Tnstalled in the l.mnlsw-vcult aystem, Wire
from warmer is plugged into outlet pro-
vided under instrument board, while the
J warmer is suspended from any convenient
) projection on the dash, In ten or fifteen

' ]

it e ‘/EV/JJ

w minutes, the bottle’s contents will heat to
ithe correct tempeiuare for 1.1*'-'i|','.:.
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|
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Murslng Bottle Warmes for Auta Which Is Plugged

S t-u- the Ordinary Six-%Valt E:p:l::l:n.
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'Fiwdli:ht for the Yard or Garden “Which Is
Weatherproof RefAector, Socker and Co

" lot turns off the ignition.

rgm;pped with

FLOODLIGHT FOR HOME GAREDEN
IS MADE WEATHERPEOOF

Constructed with weatherproof reflec-
tor, socket and cord, a new floodlight is
particularly adapted for illuminating the
home garden or vard and for Christmas
lighting, The reflector is nine and one-
half mmches in diameter. An adjustable
bracket permite convenient mounting,

PLANE'S GAS SUPPLY SHUT OFF

BY MAGNETIC VALVE [ /[

Fire hazards on airplanes are reduced
by an electromagnetic fucl valve which
shuts off the gasoline supply when the pi-
The valve, in=
vented by an engineer of the Westing-
I:uuse ]_.ll.*-r.‘iru“: and Manufacturing com-
pany, consists of a steel core inside a tuhie,
the latter forming an integral part of the
fuel line. An electric current passing
through a coil of wire wound around the
tube of the valve exerts a magnetic pull
on the core and holds the wvalve open

against spring pressure. When the pilot

shuts off the ignition current, the current
to the electric switch is also cut off, -mr[

L

the core is closed by the spr mg 11
o, o ™
L"-._L-L.r o ]"[ .1.3__-:

f"i.l-nb-
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WHEH the modern passenger train

speeds throngh the night, the lives
of hundreds of passengers depend upon
the attention with which the track-walker
has inspected rails, roadbed and signal
lamps. A few loose spikes might cause a
rail to turn under the tremendous weight
of the locomotive, wrecking the entire
train, so the track-walker’s job is full of
responsibility.

Aircraft are not bound to man-made
tracks, hut there are definitely established
sea - o ol

- ‘:'
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=¥ -
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Left, Latest-Typo Hotating Alr-

wavs Heacon That Flashes Green

if Landing Field Is Laocated

egar s Mote Number of Beacon
an the Houss

routes which airmen follow, routes
plainly evident to the pilot day or
night, even if he i3 forced to Ay
for miles through a sgolid layer of
clouds or fog, And, like the rail-
way, the pilot's “tracks” must be
kept in the best possible operit-
ing condition.

To this _responsible job have been as-

 migned six pilots of-theairwavs patrol, or-

ganized by the aeronautics branch of the
United  States

Lo

Each of these “track-walkers” of the air -

has a territory including 3,000 to 3,500
miles of the 19500-mile federal alrways
svetem and he spends many hours, day
and night, making certain that those who
fly the airwavs will be served adequately
by the beacon lights spaced at ten to fif-
teen-mile intervals, the iIntermediate land-

oF

b

“e

ing fields every forty to fifty miles between »

a":'pc-ﬂ&, the rndiﬂrrnnge bheacons
i

e

A
Copygighted ma
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directional
visibility, the radio station broadeasting
weather information and communicating
directly with pilots in flight, and the radio-
marker beacons indicating strategic points

gservice in all conditions of

L
F ]

i

Tap, Adrways Pilet Following Air
“Track” across Cooniry; :I;..-al'-l:s Facsimile
of Page from Patrol Pilat's Log

and offering additional oppor-
tunities for two-way radio
communication,

Airways Saperintendent W.
T, Miller supervises activities
of the patrol.

How important the track-
walker of the air is to commer-
cial aviation is demonstrated
bv the experience of two trans-
port pilots flving the Chicago-
New York route. The west-
bound pilot was flving the ra-
dio range, listening to the dot-
dash signals in his headphones
as he kept te the right side of
the course and maintained a lookout
ahead. Approaching Cleveland, he glanced
for a moment at an order that was to be
carried out after landing. As he looked
up, another transport ship, east bound,

R

&

. 563




FOPULAR

Type of Plane Used for Patrolling the
Federal System of Alrways

swung around a cloud and roared past
hiz left wing, so close that he could al-
maost see the stitches in the fabric cover-
ing the other plane’s fuselage.

When the incident was reported, the
airways patrolman found that the east-
bound pilot had been following the light
heacons, instead of the radio-range sig-
nals. On a fight over that route, the
patrol pilot followed the direct line of
lights and tuned in the radio signals on
his receiver. As he had suspected, he
found that the radio-range course had
swung very slightly to the south, intro-
ducing an error which was not sufficient
to carry an airplane far out of itz way,
but enough to hring the west-bonnd
ship, flying the radio range, almost into
the path of the east-bound plane, follow-
ing the lightz. A report resulted in im-
mediate adjustment of the radio trans-
mitter to line up the radio-range course,

The air patrolmen are prepared to
meet any emergency in connection with
operation of the airwavs, but their chief
duties are concerned with such matters
as checking the relative brightness and
elevations of heacon-light beams, orien-
tation of radio-range courses and trans-
mission of proper signals, correctness of
speech and transmission of weather broad-
casts to planes in flight, operating princi-
ples and procedure of airwavs radio sta-
tions in carrying on communications with
aircraft, reception of marker beacons and
two-way radio communication service
from the marker-heacon stations, the fune-
tioning of facilities and condition of land-
ing areas at department of commerce in-

MECHANICS

Diepartment of Coammerce

Intermediate Landing

Field with Hotating Bea-

con and Courge Lighta:

Hote Arrow Polntng to
Mext Beacon

termediate landing fields, and investigation
wotrk pertaining to all phases of aeronau-
tic facilities on the federal system, The pi-
lots also are called upon for gpecial work
in connection with relocations and se-
lection of adequate landing helds, straight-
ening and improving the airway lights and
making recommendations for replacement
and respacing of aids to air navigation by
new and improved tvpes to bring abount
increased efficiency with reduction in



In checking heacon
lights, the pilots have found it difficult to
get the beams low enough. The airman is
not interested in the pencil of light that

mainienance costs,

Lailt, Drawing Showing How Citizens Used Shotguns
te Glop Annayance from Beacon; Top. Operatar Trans
mitring Repoit by Telotypevriter

sweeps around the skv, because this beam
can be seen l.|:'||_'. three or four miles, The
direct flash, however, s visible thirty to
forty miles from the beacon, provided it
iz pointed in the direction of the ohserver.
s I|I|' |||'|.i|-.._"_.;|_-'-: are _=~'.'||;|11:||_1. 1.-||_"||-~-\._'||I i'.
15 necessary to adjust elevations accuratd-
Iv to make the dlagh apparent at the re-
quired distance and-altitude,

Sometimes it 1% dificult to prevent the

powerful beacon light from annoving citi-

zens of @ town or city near which it 15
located, One patrolman found a beacon
elevated so ]':5-'-!" that 11 could not be
seen until he was within two or three
The beatii was de-
scribing a small circle directly above
the light, The pilot reported and the
hght was adjusied. Flying the same
route the next night, the pilot found
the beam again pointed skyward and

tmikog o1 1he [ it

he repeated his report.

When the airways mechanician re-
twrned the Tollowing day, after adjust-
g the hight twice, he found the glass
lemses and bulbs shattered and the
metal parte of the beacon covered avith
seratches and tiny pits, mute evidence of
blasts from shotruns in the hands of citi-

[Contmued to page 1204
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WATER IN ENGI
DRIVEN BY GAS '1
TURNS WHEEL '

Gas explosions in the
center of a horn-shaped
iron vessel filled with wa-
ter provide the force to
turn a power wheel in a
new turbine tested in
Germany. As the gas ex-
plodes, the water is forced
| toward all sides with
equal foree, A nozzle 18
the only outlet, so the
water rushes through
that small opening to
strike the blades of a
"k "{_l; ! - wheel, cansing it to re-

Army Pilat Leaving the Carkpit o N!-'tu-tmﬂcﬁ-:-r'l-:her !hmur-rhbn1 Teapdoor  yplye rapidly. Immedi-
i ¥ 1clE
in Moae of Shi 8 E|1rn1n:|.t|'l: aed lor mbering over ﬂ.lEl}" after £ac H ex p oo

TRAPDOOR FOR AIRPLANE PILOT  sion, the nozzle is closed by a sliding valve.

A partial vacuum resulting from loss of
L5 B B R OISR water inside the horn-shaped vessel draws

Army flyers using the latest Douglas  in more water through automatic valves
bombers enter and leave the ships TRrough ~ in the outside wall. Just before the end of
tripdoors. The door inta the cockpit is  this influx of water, the fucl gas is pressed
located in the nose of the ship, eliminat-  through a special mixer into the explosion
ing the necessity for clambering over the  chamber and ignited by a spark plug. The
side to pet in or ou _turbine has been used with good results
. d'(f-?ir* ar 5 for propulsion of small hoats by being so

W he nozzle
OLDEST LIVING THING 18 A TREE '““_““t‘“-d that t'“‘_ “3’“:_1' from t )
' hich the craft rides.
rf GROWING I% MEKIE% strikes the water in w
(-_? fﬂ J | | II. -

As far as is Toowfl, e oldest living
thing in the warld is a cypress tree grow-
ing in ap¥ndian village a few miles from

! ity of (Jaxaca in Mexico, This is the
' j ofinion of Dr. Herman Yan Schrenk, con-
% ulting timber engincer, who made two
studies of this tree, thirty vears apart. He
estimates its age at over 4,000 vears, bas-
ing the figure on a boring from another
, giant cypress. The ring count of the sec-
ond tree showed it to be about 1,000 vears
old, and a comparison of its size with the
et larger specimen convinced him that the
bigger tree is at least 4000 years old. The
=0y Mexican cvpress 1% of extremely slow
\ growth. The ancient tree is now about
140 feet high with a circumierence of
about 117 feet forty inches from the
ground. The true circumference is hard

to nicasure bhecause of the unevenness of

the trunk, causing people to helieve the

tree is three trunks grown together. Bot-

Power Wheel Turned Water Forced Blades
anists, however, say it is wglt trunk, by Eu“Ezplu;;u':rDu;rm Egcm ration

..-*"1.5 Lnae ?L{(.i-' el et
a 7/8( 2
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TINY FISH MAY REVEAL CLUES
TO EARTH'S HISTORY ¥

Tiny fish, members of a family which
renders large areas of the world suitable
for human habitation, may shed new light
on the history of the earth, The hsh are
known as top-minnows. One member is
the mosquito-catching fish which exists
by the billions throughout the southern
states and without whose aid much of the
coastal country from North Carolina to
Texas would be almost unhabitable. The
other is the guppy, familiar in household
aquaria. These fish are being studied at

M

()

-

X

9
the Smithsonian Institution in the hope
that clees mav Be found to the distribu-
tion of animals over the earth. Most of
these fish live in fresh water and die
quickly when placed in salt water, hence

-.T{" thev could not possibly have crossed an
ocean. Members of the family are found

g, in Europe, North America, South Amer-
ica and Africa, The Edropean and North
American forms are very similar, while
the South American and African forms

‘J resemble each other. Thus is presented
1.:|ﬂ|:m:r: that a land connection once ex-

§ isted between South America and Africa.

' '£DIEPENSER FOR THI’EI{ LIQUIDS
FITS ON BDTTLE

-....J' Safe and zani-
™ ary,adispenser

for viscous foods
ts on the bottle,
? eliminating res-

“idue from the neck
of the container,
jq‘TEamL liquids are
handled easily
with a minimum
surface EXPOSUTEe.
*The device does
@ ) oanot permit drip-
, ==pinig on cloth or table and its snout may
ﬂ ambe adjusted to the user’s conw l;:mr,'m:r:
e — 0D
"‘,i FURNACE UNIT GRINDS UP COAL
FOR USE AS POWDER FUEL

Ordinary glack eoal placed in the hop-

per of a new burner unit for the furnace

1 15 ground to a ine powder and then blown
2 into the furnace to be burned in a man-

r E.:mlhr to gas. The hnz;;;r holds ap-
I?'L{"'{E.". Ca. ;Lf-

L{»L; aole f j

o L1 il

Furnace H:'-.pdmu‘ Which Grinds Up the Coal as It Is
Fed Autematically fnte the Heater

proximately one week's supply of coal,
) pounds, which is delivered in dust-
proof paper sacks, eliminating handling
by the howscholder, The ame 15 started
by a high-tension electric spark and, due
to the fineness of the coal, the fame
shaoting from the burner resembles a gas
flame. The unit produces no objection-
ahle noise, Its operation is automatically
controlled by a thermostat or pressurestat,

ot

ELECTRIC ROOF OF THE WORLD
FOUND WITH THREE LAYERS

That the electric “roof of the warld,”

electrically charged lavers of the upper at- d ‘n"

maosphere which refleet wireless waves,

contains & third or i:mrrnmr!inrn laver has 7

heen established by J. P. Schafer and W,

AL Goodall of the IIL l] T:.Ir.fhnm. labora-—n

tLﬁ_TTIE_ﬁhl Taver 12 at a hugllt"r.r'[
sixty to seventy miles, the second at 113
to ]HU while the new layer is between.
Sunmr Marconi is said to be conducting
cxperiments which may reveal another
laver still higher in the atmosphere, Us-
ing ultra-short wavelengths, Marconi has
communiciated by radio over distances up
to 100 miles, These ultra-zhort waves pass

through all the electric layers in the upper —

atmosphere, so far I::nm!..ln
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a RIVE as fast as possilile, but don't
take chances; win if vou can, huot

keep yvour cars between the walls and on
the track for the entire 500 miles: bhring
them home and under their own power!™
In a nutshel, these were the orders is-
sued to the drivers of a -ﬁ‘-'t-l:E!.'[' teafm en-
tered in the 1933 Indianapolis Speedway
classic. Victory was to be sacrificed, if
necessary, for safety in order to prove

that this set of diminutive speedsters could
“go the distance™ at a killing pace,

It was no easy job for those drivers,
for this year’s race was the fastest and

most dangerous ever run. Before many’

minutes of the event had been run, cars

were hurtling off the track, geing into -
spins and tangles and cracking up 1.1.-i|;]1.;_

mechanical troubles. Three men were
killed in accidents and the track was lit-
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for Teat; Bottom, Down the Stretch into Uoe of Those Dangerous Turns at the Indiamapolis

‘I?.dt:in:lr. Hand of Sclence Models the Raci
plie
63
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Car to Reduce Wind Resistance; Meig How Plastic Is Ap-
Speedway
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100 MILES a» HOUR

Top, Lalt to IH ht, .]'nhnmm
Carem, Eulnm, qm and Ber-
ere with Cars T Dirove in
T!lﬂ. Left. Dommg Close to 109

Miles por Heur

once was one of the cars
near danger, not once did
one po mto a skid and
not once did one partici-
pate in a hair-raising
“zooming match™ on a
curve., The drivers
brought them all home
through the toupghest

——

tered with wireckage, which time and again
canscd officials to hang up the yellow flag
which signals the drivers, “Slow down
and keep vour positions until the track is
cleared."”

But through all the jamming, these five
drivers steadily tooled their mounts. Mot

field of twenty-one vears
of racing at Indianapols,
to bmish almost together
in seventh, ninth, tenth,
eleventh and twelfth
places. That is as near a
like periormance as pos-
sible, considering the hu-
man element. Tt is an
even more remarkable
performanee when it is considered that
not one of the five cars stopped at the pits
for mechanical repair.

Science rode these little racing cars at
Indianapolis, Everything was planned,
nothing left to luck or circumstance. For
example, edgineers prepared charts show-
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Tap, on Thizs and
Center, What Can

slie Page, Passing the Grandstand;

g
appen on a Torn; Bottom, Szectacular
Accident with Car in the Air

ing the actiong of the cars
while lapping the track at
vArious rates of ._-'.E:-l,'l,'-:l_ a
most unusuil procedure in
automobile racing. The
drivers could at a
glance just how fast they
could go into the curves at
varions specds, where to
shut off the motor after
the mad dashes down the
straightaways and just how
far up or down on the
track they should ride to get the best
out of their cars on each curve.

For months the race, this
team prepared for its job, Engineers
went to the Umiversity of Michipan
with seile models of various types of
ricing cars, These were submitted to
exhaustive tests in wind tunnels and a
new tvpe of body with greatly lessened
resistance to the wind was developed,
resulting in higher speed and greater
fuel economy. One interesting fact re-
vealed by these tests was that properly
designed  disk wheels would reduce
wind resistance at that point by thirty-
three per cent, However, the cars
eventually were equipped with wire
wheels because the engineers found
that dizk wheelz interfered with steer-
inr at high speed,

So careiully were the five engines for
the team cars groomed for their work
that each used only five-eighths of a
gallon of oil in the 5300 miles, an amaz-
ing performance when it is remem-

sCe
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hered that in other races
the cars frequently used
three and four times the
capacity of their crank-
cases Drivers were
forced to a minimum oil
consumption in the 1933
race by a hmitation of six
gallons two quarts of oil
to each car.

Tests of the five racers
betore the event to find
out how gasoline con-
sumption varied with
speed showed some startling results, At
100 miles per hour, the cars averaged 12.3
miles per gallon, the direct result of re-
ducing wind resistance. When the speed
was increazed to 106, the gasoline mileage
decreased to tem miles per gallon, while at
108 miles per hour, the mileage was nine
to the gallon. For the race, the best of
the five cars averaged 11.8 miles per gal-
lon and the worst, 8.20 miles per gallon.

The “luck of the track™ plays an impor-
tant part in every automobile race. For
example, one car at Indianapolis this year
lost out when the radiator cap became
loosened and slipped off. Another driver's
failure was caused by a mistake at the pits,
the car being kept on the track without
refueling until it stalled more than a mile
from its gasoline supply. However, the
engineers who designed the five cars and
ruled their running in the race felt that,
with a few exceptions, these “breaks”
could be foreseen and provided against
In other words, their conclusion was that

-
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Circle. Tony Guloita, Who Drove Fastest Car in Team to Seventh Place,
Shown with His Mechanic; Mate Streambine Design of the Bader

science could lick the mechanical prob-
lems, leaving the human element as the
only unknown factor. This, too, they tried
to comgquer by selecting hve veteran driv-
ers, men who had piloted entries at In-
dianapolis for years and who wounld fol-
low instructions,

The cars were sent to the track, In the
held of sixty-three entries, the fortyv-two
fastest were to start, provided there were
forty-twa ahle to travel twentyv-five miles
at more than 100 miles per hour. The five
drivers were instructed to qualify between
110 and 115 miles per hour—and they did,
early on the morning of the first qualifica-
tion day, Then, on race day, they stepped
inta their small speedsters under orders to
“bring them all home.™

That they did is a matter of record. The
fastest averaged 99071 miles per hour and
the slowest 96,527, That means that each
car had to exceed 100 miles per hour al-
most every second that it was on the track,

{Continued to page 122A)
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ALL YE&E -
HATURAL CAVE
" Hatel Crealed in Summer by Afr Drawn through a Sixty-Foot Shaft from a Cawve, and DNagram Showing
3 Dperation of Sweteem ; Alr from the Cave Helps to Warm the Hotel in Wiater

MNatural air brought through a sixty-
foot shait from a_cave is wsed in cooling a
‘o Bljssonrd hotel in summer and in helping
to heat it inwinter. In the cave is found a
natural vear-round temperature of fifty-
cight deprees Fahrenheit. Connecting the
hotel with the cave is a shaft, three feet
in diameter, driven through solid rock, At
the enid of the hotel lobby, a large fre-
place is Atted with a double hank of three-
inch iron pipes, to which the air tunnel is
connected, The front row of pipes termi-
nates in an opening directly over the fire-
place, while the rear bank has itz outlet

on the balcony directly above. In ordinary
summer weather, the natural circulation
is sufficient, but on extremely warm days,
two suction fans speed up the circulation,
holding the temperature to seventy de-
groes, or lower if desired. For winter use,
the air from the cave is warmed as it
passes through this pipe bank, which is
heated by the fire in the fireplace. An in-
crease of only sixteen to eighteen degrees
is sufficient to bring the hotel tempera-
ture to a comiortable point of around sev-
entv-five. All puest rooms open directly
on the lobby and each iz supplied with a
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ventilator set in the wall
near the floor. To com-
plete the circulation, each
room has a warm-air
outlet near the ceiling to
carry away the warm air
as it is replaced with cool
air. The cave supplying
this cool air is more than
three miles long, A room
mﬁasurl;g_;]w
feet i5 t ase of the air
shaft extending upwar :I
ta the haotel,

SIX-SPEED LATHE

HAS A VEE-BELT
DRIVE

Change of speed is
quickly accomplished in
operating a bench lathe
with a vee-belt drive. All that is necessary
i5 to shift one belt to a new position in
three step-cone pulleys. There is a clutch
on the countershaft which, when disen-
gaged, puts the drive directly from the

notor through these pulleys and thence to
the qrnnn:llt: When the clutch is engaped
this drive is compounded by means of the
ntlmt’ twa belts

through speed-reducing
puT]Lvs Therefore there are six speeds
{for the lathe, three direct and three com-

pu:runn:l#d The pulleys act like back gears
and eliminate chatter as the belt drive is
moother and there is no back lash. The
lathe contains more than forty parts cast

fmm a special alloy which has been found
o be about twice as Strong as cast iromn,
material usually used for ht}-:l:"ﬂ parts.

fipr

thE
It is also lighter
in wr:lght and has
weatring propertics
; actually superior .
to steel when run
dry, as is the case
in a lathe. The
tool is entirely
self-contained, the -

=

countershaft be-
ing an integral
part of the lathe
and mounted ™
above the headstock where it is in view of
the operator. The driving motor rests on
hrackets behind the headstock. r'-a

et Jouer s

< | ]
K (P Tea By FLMJ| (i

Aakas Viese G

DIELL (

T L
Qutlpard Moter Fitted to Pontoon of Colonel Lindbergh's qu;r;."u to Aid in
'I'n!nl.'le:l'l.'q.:rhg the S'.ﬂl:P in Crowded Harboes

OUTBEOARD MOTOR FOR PLANE
FITS ON PONTOON

Fitted to the pontoon of the monoplane
in which Col. Charles A, Lindbergh and
Mrs, Lindbergh began a flight to Green-
land and Iceland was an outboard motor.
In crowded harbors, the motor aids in
mancuvering the plane.

BRAIN OF MAN ADJUSTS BLOOD
TO FIT THE WEATHER | ' /1

Man's superior brain makes it possible
for him to live in a world of extreme kinds
of weathet and other varving conditions.
The highly evolved human brain holds un-
conscious control of the blood's chemis-
try and physics, according to Prof. James
H:Lﬂ.mlt, British physiologist, w vho | paitts
ot that the resulling constancy of the
Blood conditions makes man m{ll;!pemlmn:
of heat, cold and other changes. In the
evalution of life, efforts of the lowest or-
ganisms to make themselves more at
home in the world were at first aimed
merely at so arranging their own lives
that outside conditions would be less hard
on them. Higher in the evolutionary scale,
Professor Bareroft believes that the first
steps toward mmternal changes were chems-
ical. Then control by the nervous system
beran to assert itself until finally the brain
became dominant in maiuhlning the con-

tinfing ummrm:lh oi, the blood, |
Al it I}uws M )
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Right. Turning the T-Handle of This
Sink Fixture Converts It Ingtvsmtly
fromy A El-nlg'p-ir for Retaiving the
Water to a Dralner for Empeying the
Bink; the Handle Is Always BHelow
the Level of the Sink and the Fix-
ture Is Mourted in a Straioer Cup:
It Can Be Fitted nte Any Twype o
Sink, Replacing the Convetitional
Fizture in Use

O
ﬁight order the Cano

Ty CONVENIENCES /or

Left, Cheular Shower Fix-
ture Which Fits on Rim
of Bathtoub and Afords a
Gontle 3 ray; Curtaing
Arg Mot Mecessary and
Waier Is Not. shed on
the Floor; & &imple Ex-
tension Arrangement Per-
mitd Fitting the Shower
ta Aty Tub: Eelaw,
HKitchen Table with Open
Storage amd Cupboard
Gpace an Al Sides for
Coaking Utensils: Ir Haa
a Top of Either Chro-

mivm or Parcelain

iy
Left, Range-Canopy Ventilatar Equipped with a Fan for Fores
ot the Trapped Heat and Cooking Odors; There Is Also
Which Provides Indirec: I[lluminz-
| ticn on the Working Surface of the Stove: Abave, Baby Har-
niefs for the Perambulator; Is Ta Made of Scft Webbing, Has

& Lok, and Is Light, Cool, Comfortable and Washahle

£



Above, Bottle Tray Which Can Be Attached 1o Under
Bide af Refrigerator or Shelf and Is Easy to Remove
withkeant Dhisturbing Other Contents af Bax: It Is H.I.!.p
te Insiall and Can Alse Be Used ag a Serving Tray;
Below, Package of Flour with a Buile-In Sifter; the
Flour Is Sifved |:Iil.|:"|:I|:,l' fenen the Contmaner in Which
It Is Purchased through a Fine Screen Rating 25.000
Dpenings per Square Inch

Abhave, Dauble-Deck End Tabls

Which Adds a Finishing Touch to

the Low Dawenport; Cenoter of Page,

Combinstion Electrie Toaster and

Grlll Whilch Makea Taast and Coflon
at Same Time

Right, Beach Chair
Which Protecis Bather

fraem e Sand,

Fris

vides a Hack Eest and
Posgegden & Bunshacs

. i | r‘;‘ v . .‘ e |- Ifl'_-.

£ in
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ot % (. eda LT S HE
i " WHALE MAY S0O0N

BE DESTROYED

Extermination of the
whale is threatencd, Dr,
Lew Iﬂjmz;;,ﬁ the
Uj'utul .‘-.;t'ah:.Pl can of
Er-hem:a wartls in point-
ing out-that the interna-
linr'ral treaty to save this
2| . 1O00-year-old industry
_has not been sanctioned

v a sufficient number of

countries to make it ef-

tective, More complete
= - 1I1|.]|qut1un of all parts of
i “the whale is urged by

—

b
|

Antomatic Fetarder Which Loads Coal dnte Held of Ship without Breakspe:
It Can Handle a Full Cargo in About Twenty Minuies

RETARDER FOR LOADING COAL
REDUCES EREAKAGE COSTS

Fifty per cent of the breakage in load-
ing coal into ships may be eliminated by
the wse of a retarder that gently lowers
the coal into the hold., For vears, break-
age of coal doring the transfer to steamers
haz been one of the Targest items of ex-
pense in coal t|1|1=.|'|-nt'tﬂ'r|nn The auto-
matic retarder is sad to save F2400 u:ll-"ﬁ
each large cargo by more efficient and-—=2
careful handling, Some cargoes may reach -

9,000 tons. Placed in the pans of dump- <]

ers, the retarder catches the ecoal as it

starts to leave the railroad car, moves” |

glowly down the pan and releazes the coal

clowly mto a telescopic spout leading into 3=

the ship’s hold. A full cargo can be han-
dled in twenty minutes, compared o
twelve hours required for the job in 18935,

#[The wings of a common house fly vi-
hrat-e 330 times a qec—nnd

Ariw Aovie Ti/3Y

s J.“-' potor Hadeliffe, such re-
strictions resulting in
slowing down oil produc-

Stion, reducing the num-

«her of whales killed and
¢ mmereasing the production

) w0of whale meat. At some

‘of the Pacific coast sta-
-:ill.ﬂl‘w in 1932, a catch of
4 only 269 wlm1es resulted
% in production of 09663
= gallons of oil, 722 tons of
puano and 323 tons of

"% & hone meal, an average of

\.j' 3.8 tons of dried products

per whale. Doctor Rad-
cliffe points out that, aside from the ex-
traction of oil, not more than ten per cent
of other available products of the whale
fishertes of the world 12 now utilized,

PLIERS WITH SCREEWDRIVER
il YT IN HANDY TOOL

Combining the pliers with the screw-
driver, & new five-in-one tool has a wide
variety of uses in
the home and res
pair shop. l}lu_
serewdriver is of-
erated by turning
the screw until the™
cdped end projects -

k- L
beyond the jaws
of the pliers. Clos-
ing the jaws hrm-

for the serewdriver. Reversing

::15{: :1;[5255-1 lea Jii-&tht tgilurb ‘uL iilms:"‘l
. JAG UA £V
.}d*}H q&#“'l' b .rf‘"f

A L

i
—

Iy then provides a ..
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SURPLUEL“}UDL 13 hééﬂ‘ o D dat ot
AS SURFACE EINDER

FOR ROADS - /15 (/

Experiments in the use nf low-
prade wool for binding suriaces
in highway construction are be-
ing conducted in Australia to de-
velop a possible market for wool
of this grade. In this new method
of road building, the low-grade
rreasy wool is spread over the
road about three inches deep, The
waool is then covered with two
inches of soil to form the running

csurface, In some instances, ans-
== other layer of wool and dirt is
w.placed over this. A short section
of highway prepared in this way
lies in a black-soil region impass-
able in wet weather, but the wool
road has proved satisfactory even
during the rainy season,

ﬁ-’bkt-f‘:*e';-.-f . h(‘e{/ﬁj} .

AL
BOAT ON ROOF OF GARAGE
LOWERED WITH TACKLE

Because he had no other space
available, s Pcnnrn.l'l.ama man

vall -1 waliin Hige Are Twe Typis of .l’.;l'ntru:!n EBaby Auto Introduced I'H-'
built a l|1|.1t iree-inof A Cheap Tranrmrtntmn It Has & Onme-Cylinder Engine
cruiser on the roof of his garage.

A picture of the boat i a recent issue ONE-HORSEPOWER BﬁB? AUTO

caused many readers t¢ inqoire how he CONTROLLED EY A LEVER - .
pat it down after the crait was built. The > oF
phata supplies the answer. The cruiser Controlled by a single lever, a small ao-

was rolled onto a platform and lowered tomobile in the American market has a -

with block and tackle onto a truck. one-harsepower gasoline engine, The car

makes twentv-five miles
Lowiring Caldn Crulser ] FE R ; per ]:LLH.'II', with a 'I.'Hi.]-l::l.;:"." -I.I'.[
Ko Zrick fram-iand T R T sixty to the gallon of gas
] o HEE e U The transmission has two
speeds forward and one re-
verse., There are no foot
pedals. The weight is
slightly more than 300
pounds. Two persons may
tide in the car, which is
offered as an economical
means of transportation
for the worker or for the
man who wishes to leave a
large auto at home.

A Brooklyn hakery is
using radio-wave heat 1o
Bake crustless bread,

r‘L YW ! _.-F Ju,'i,"'t:f Tf]' A A LW;ZLLI {
J bfasfifagm
Tvan bt 74 )
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J:Ftrs.l: ”Slqv Tram” of Plane and Gliders Tested
¢

One of aviation’s dreams, an acrial ex-
press train, came a step nearer realization
when an atrplane towed three motorless
gliders im an hour’s test flight on the Pa-
cific coast. Subsequent flights have been
successiul, On the first test, the three
gliders were lined up behind the eabin
plane. A metal towing ring on the tail of
the plane carried three 200-foot rope lines,
each line hooked on the nose of a glider.
The motorless ships were wing to wing
behind the towing craft as the “train®

4 ] L

Trak" i

ne o 1he Clides

with Its Flagis

Artist's Tdea of the "5k
“Cars"

eamative” * Inset,

sped down the runway and gained Aying
speed through the power of the plime’s
single engine. Onege in the air, the gliders
spread out in a fan-shape formation.
When the “skv train™ stopped, the gliders
cut loose, one at a time, and came to earth
under the control of their pilots. One m-
lot canght an up-draft of wind and climbed
ta 1,200 feet to soar for Afteen minutes
before landing his glider.

[ Inguiries as to makers of articles de-
scribed in Popular Mechanies, will be an-
swered by our Burean of Information
upon receipt of return postage.

el
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REEMOVES IMPURI';I ES

ruller’s ‘earth, a clay mined “in large
r?[f’l.?ﬁﬁﬁ?’fﬁ Georgin and Florida, is being
used ko purifly municipal water supplies
by removing taste and odor-producing
substances, When fuller’s earth 15 added
to water, it abzorbs most of the protein
™ Mmaterial and bacteria, requiring less chlo-
ine and other chemicals to complete the

"...} 29. InMAL t

réd and resulting 1 g, SAVING,
atment and resulting in a larg FVITIE.

ol/sed after a chlorinating treatment of wa-
¢r, the capacity of this clay to {ake up
cess chlorine accomplishes more effce-

o Jive sterilization and reduees bactepml for-
miptions and flters to a miniman.. It o=

X

-3

¢

arts no chemical characteristics”to the |

vater., The clay 1s usually added to the
'mt:.r at the intake well for huu..« mixing:
& langer pt:r:ncl 1:-f mnta;t :
CALa i et
SQUARE HOLE IS MADE BY NAIL
WITH GROOVED SHAFPE .;;'J'

Resembling a serew, a new grooved nail
makes a square hole when driven. The
nail has four separate grooves running
from end to end, the result of twisting a
sfquare piece of steel into an apparently
arounnd, evenly grooved shape with a four-

fa
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Ele-:m-n H:n era Arte Eh ﬂuup:ndcd froem Reaf is 5

Hﬂh-n G iand

\k" ""‘:Jfl! o Looe 1—-"!-;-"'!:-"3"[ "
parent td tadiant rayse: [hﬁ method can-
net entirely nullify the effects of a really

.I

-ﬂ_‘mdml tapered tip. When the nail is driven, - cold wind blowing directly into the stands,

it turns enough to - but it 15 expected to increase the specta-

compensate for  tors comfort. Chances of success in heat-

the twist and each .ing all sections of the stands are consid-

side sinks straight sered much greater than those of heating

i down. Since the merely a small part, as has been done up

round nail is sunk  to now. The electrical load required to
in a square hole, © warm 20,000 people would be heavy, but —
¢ .awhich has sides - heat would be needed for anly two hours ._H_H__e “'h-‘-d-
) = measuring less in the week and then at a time when the =
| *=than the diameter ~ use of current is at a low point. f:f "\
L i ) 1 il itis e 4
& - & L gﬁ{*ltd] ?11 nna\'isciib:e l."-ﬂ.j_ )
Y - 5 T s FDDggEPE'RI‘EE;SEEELF—ﬁIJJUSTIH? ¢ ok
jh_]“a-:*‘- penetration has tfe effect of a drill, e b sl n o r', -:‘T' Lg

=) making it casy to drive iito dense mate- Self-adjusting so

y rials, including some frms of conerete.  that the user may b
o AP . 2 r',;’}j' git and work with- Bee
“" FOOTBALL STAND IS WARMED '~ °U! the feet be- e
BY ELECTRIC.-HEATERS B g ©

Flectric radiant heatérs have been in- -

stalled, in the grandstand of an English
foothall club to keep crowds warm. Heat
emitted by these units is ]argch absorbed
by th epectatprs because the air is trans-

c; S R Kl

- 4 et
?ﬁ{‘{_ H &LL{!—-rh .

1._‘!
'

tired, a new foot-
rest is being of-
fered for home,
hospital an d
school. A special model 15 made that is
convenient for. ,%15.1_ 1 the .tutmuuh]l:

ATY T u.
g pirig

L
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o o SAFETY GASOLINE MADE -
— _( BY FIREPROOFING %

e { Considerable reduction in fire
hazard is claimed for a new safety

-y U "|1 L-L-:.,-f
&

Fat temperatures below 110 degrees-
“ahrenheit. Another feature is’
hat engine-power output is said "
o be increased fifteen to «eighteen"'
per cent, Certain changes in mo-" 4w
Stirs will be Mecessary, of course, =
~=since the fuel is so high in anti-
knock wvalue that much higher
O compression is used. Carburetor
Fedaling T e T Tin e Bfface ot Bacoe ahatt Y of Bxer-  pdjustments and heating of the
intake manifold to insure vapori-
- FOOT-DRIVEN EXERCISE CYCLE zation qt the fireproof gasoline also will
~ WORKS LIKE MEIH‘ SHELL - be required. At present, the safety fuel is
higher in cost than the most expensive,
“fnrl':mgsnmt:r.hm;; like the racing shell .gasolines. Perhaps the fuel will be in«
] a new exercise machine is mounted on ’B preatest demand in the aviation ind“ﬁtr},:b

four wheels, ‘-[* is propelled by foot, with =where fire hazard is comparatively high. &
a cable running to the center of the rear q_}{j*

axle. A free-wheeling arrangement per- GDLF—ELUB FERRULE OF RUBBER

. fuel for automobiles, motorboats
R and airplanes. While not entirely tu"""
. a “fireprool gasoline,” the fuel
P will not ignite or explode when a  #
ol :- lighted match is thrown |nt4;|n it ar', ™
T passed over it. Vapors given u-i'f‘,, [ 3
—_— 'y the fuel will not burn or ex-_ »
: Hlode. Fumes from ordinary gas- »
eI sbline burn and explode at about - =
:‘ N ixty degrees, while the fumesf‘_'___..l
I rom the new foel will not 13'““'3-...‘:5

mits coasting, while a brake drum s pro-- t

vided for emergency stopping. The ma COVERS STREING WINDINGS :.

chine 15 made of a1rp1'1nr: tubing. Its seat —, String windings on the golf club can he A
. moves on rollers in racing-shell style, prntecled or rep]n-:ed ith a rubh-Er fer-

rule that is easy Lu |

THIRSTY BRICKS DRINK WATER Q@?PPE- Shaits a"d
P.HD PREVENT LEAKY WALLS eather grips rare-

Iy need attention
f,?' T-:: avoid leaky walls in brick buildings, ﬁh ut the string
+use absorbent or “soaky” brick and make<~windings at th

CF &r :

!'_'t- . the mortar joints thin, These recommen- bhottom of the
' dations are made by Prof. W. C. Voss of “eather wrapping
the Massachusetts Institate of Technol nd where the

irom five to ten per cent of its weight in Ssthe shaft often re-
quire renewal o

,-.,.§ ogy. The brick should he able to absor wood club juinse
"

© water in two days, and most of the ab

~ surptmn should take place in the first te
~ ™

‘minutes, The ability of brick to “drink®

& wawater insures good bonding with the mor-

22%ar, making the wall virtually one soli

=piece, There should be some lime in the

and cutting. The
rubher ferrule is a
permanent and weatherproof protection

for good windings or a rc:lam:mcnt for

_,'3 mortar to insure this action. w& poor conditiogp
l-','_"h '.'I.,.| . ’ " i J )
o 2 GO . e % 1 :
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structive as the microscope, throngrh
which bacteria, yveast cells and water algme
may be examined. Bacteriologists, assay-
erg, and detectives all depend wpon the
microscope as one of their chief instru-
ments. Exclusive of the lenses: a micro-
scope frame may be ffTE Tor less than a
dollar if vou have access to a small metal-
working lathe. A few odd: and ends of
small pipe and an antompbile cluteh col-
lar are the chiel parts needed,

A heavy auto cluteh collar, 5 in, across
the jaws, makes an wdeal base. Drill a 045-
it. hale vertically in the center of the col-
lar at a point equidistant from the ends of
the jaws, Drill a Y§-in, hole into the side
of the collar, also at its center point. Get
a small mirror about aninch in diameter

FE.'Ir"l." hobbies are so interesting and in-
F

]
A

Thomas E.Sﬁmmn.. Jr.

I 'J;_ I dlid LI'”!I"L‘L"{'":[" ¢

by

from a vanity case and swing it on pins
from a collar made of a strip of ¥-in.
birasg, Thread one end of a }-in, nail,
and solder the other end to the collar that
holds the mirror. The nail fits into the
small hole of the clutch collar and is fas-
tencd with a nut, allowing the mirror to
swing in any direction. The mirrar is used
to gather and reflect light to the stage that
is to be placed above it.

The wpright arm that holds the micro-
scope barrel ig a 9i4-in. length of L4-in.
outside diameter brass pipe. Deill F-in,
holes through it 3§ in. and 3% in, from
one end. Fasten a 3%-in, length of the
same stock to the pipe with #s-in. ma-
chine screws, soldering along the sides for
solidity. Then take a 414-in. length of 1-
in. nickeled brass pipe and cuat out a

p %
(7 4 [t
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trough with a hacksaw, leaving a
l-in, section of the round pipe at
each end, The ends are slit with
a hacksaw cut. File and smooth
the edges and solder the cut-out
pipe to the intermediate member
of the upright arm, The cut-out
pipe will make a tension-sliding
adjustment for the microscope
barrel that will At inside it,

The barrel consists of a 5%4-in.
length of the same 1-in. stock. It
should be painted dull black in-
sitle, The evepiece of the micro-
scope, which may be the eyepiece
from any good binocular or field
rlazs, fits into one end of the bar-
rel by means of an intermediate
tube, Machine down the outside
of a thick brass pipe 134 in. long
to make a tight, sliding fit inside
the barrel, and machine out the
mside to make a tight, sliding fit
for the eyepiece holder,

The objective holder i3 another
piece of heavy brass tobe 114 in,
long having an inside diameter of
4z in. It 15 turned down to make
a tight fit inside the barrel, and is
tapped inside with 40 threads to
the inch. This will fit the thread-
ing of any standard objective. The
ohjective consists af three lenses
mounted in a small brass cell.

The stage, on which the mate-
rial to be examined by the micro-
scope is placed, consists of a bake-
lite or brass plate 2% in, long and
134 in. wide. A Y% in. hole is bored
through its center to allow light
from the mirror to shine through,
and a ¥4-in, hole is bhored in the
projecting neck at one end. Two
hirpss fittings are fastened to the
upderside of the stape
with Mo, 6-32 machine
screws, One of these is a
U-shaped brass collar of
14-in, stock for sliding on
the upright arm, and the
other is a stage holder of
the same stock that 1z to
be supported by the fine-
adjustment mechanizm,.
springs to hold the glass
glidez in place above the
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light hole in the center of the stage
consist of l-in. lengths of spring
brass, fastened to the stage with No.
4-40 machine screws.

The hne-adjustment mechanism is
built up on a ¥-in, brass tube driven
through existing holeg in the
arms of the clutch ecollar, Trill
a 14-in. hole vertically through
the center of this tube and salder
into it a 24-in. length
of brazs rod, A small
groove 15 cut into the
rod ¥ in. above the
point where it enters
the tube. The rod muast
he abzolutely vertical.
Put a fine thread, at
least 36 threads to the
inch, on the outside of
a 1l4-in. brass tube
having a T4-in. inside

diameter., One end of this tube is sol-
dered into the hole of the brass field hald-
er. Now, mount a bakelite adjustment
wheel on one end of another 134-in. brass
tube that is tapped inside to fit the exte-
tiot threads of the other tube. The wheel
and tube are pushed down on the brass-rod
upright rising from the cross-tube hetween
the armsz of the clutch collar, and are pre-
vented from rising by a setscrew running
through the wheel and seating in the
groove on the solid brass rod. The field
assembly is put in place and is moved
down Lo its proper position by turning the
adjustment wheel, The whole success of
the microscope depends upon keeping the
mirraor, stage, objective and evepiece in
perfect vertical alinement, and to insure
this, all upright members must bhe abso-
lutely vertical.

Slide glasses consist of cleaned-up pho-
tographic plates cut to 254 by 34-in. size.
Im use, the rough adjustment of the micra-
scope barrel 15 obtained by twisting the
barrel up and down inside its clips, and
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the fnal adjustment is made with the ad-
justment wheel under the stage. The mir-
ror should be adjusted so that it throws
light through the hole in the stage to the
miterial that is being studied. As a rule,
the more light that can be placed on the
material, the better will be the image that
is obtained.

Quick Method of Bracing Chairs

Dining-room chairs that have become
rickety through long use can he braced n
the gsimple manner shown., Firét remove
the secat from the chair frame. If this
wias originally fitted with diagonal corner
braces,they should
also he taken out,
Dirill holes in the
. legs to take heavy
: sereweyes and run
wires through
them, twisting the
wires together by
means of a short
dowel rod as
shown, This tight-
ens the joints of
the frame and
makes the chair
rigid,. The dowel
rod 15 leit in place under the seat to pre-
vent slackening of the twisted wires and
to tighten them whenever necessary,
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Marking Deviee and Plumb Bob Used to Lay OF
Halia for Installing Vertical Pipe

Floor Holes Lined Up for Installing
Vertical Pipe in Building

By uzing a plumb bob and this marking
device, or template, it is a simple matter
to lay out holes through upper floors of a
bhuilding so that they will be in line to
take a wvertical pipe. The template is a
wood disk 2 in. larger than the pipe to
be used, with two scratch pins set in M4 in.
from opposite edges. A third and longer
pin in the center serves as a pivot. In use,
the first hole is cut in the top floor, after
which the plumb bob is suspended from
its center to the next foor below, The
template is then set on the floor with its
centering pin directly under the point of
the bob, and the next hole is laid ouat by
turning the disk, By repeating this oper-
ation for the remaining floors, all the
holez will be in line vertically,

Washing Soiled Books

Dealers in secondhand books have a
method of eleaning soiled cloth bindings
by using only plain water. A cloth is
moistened in water and s robbed gently
over the book, care being taken not to
touch the title or anv other part that may
be of a different color. This dissolves
some of the paste pigment in the cover
and spreads it out, exposing new surfaces,

MECHANICS

Do not wipe the cover with a drv rag, but
leave the wet film of pigment paste to dev
undisturbed., The cut edges of the book
are usually cleaned with an art-gum eras-
er, using a whisk broom to remove any
particles that may have gotten between
the leaves. A more thorough method is to
nse very fine pumice, and if the covers are
pressed tightly together, no brushing will
be necessary.—L. Bresnich, Bronx, N, ¥,

This Automatic Signal Reminds One
to Refill Fire Extinguisher

In confusion usually following a fire it
often happens that fire extinguishers are
forgotten and not refilled and replaced in
their hangers promptly. To avoid this, the
signal shown will be found an effective
reminder as it
drops down when
the extinguisher is
removed from the
bracket and re-
mains projected at
right angles to the
wall until the ex-
tinguisher is re-
placed. The flag is
red cloth lettered
in black, and the
support, iron rod,

Hot-Water Bag Used az Cold Pack

A cold pack that 15 not lumpy like an
ice pack can be had by filling a hot-water
bag with a chilled solution consisting of
1 part of glycerine and 5 parts of water.
This can be cooled in an electric refriger-
ator and then poured into the bag as the
solution will only
freeze to a slushy
consiztency. If the
mouth of the bag
isnot large enough
to permit the glush
to be pourcd nto
it, the golution can
be frozen in the
bag by placing it
in the ice com-
partment of the
refrigerator.—G.
C. Douglas, Char-
lotie, N. C.
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Lamps Inside Copper Cover Heat Aquarium

This hammered-copper aquariim cover
and heater iz made of No, 22-Fauge sheet
copper or hrass, and is intended for use
on aquariums containing tropical fish, As
these fish do not require as much air as
aother kinds of fish, the small vents at the
ends of the top will allow sufficient air to
circulate, It 15 a good idea to first make
a cover of cardboard, the parts of which
are then used as patterns. The hammered
finish on the copper is done by
means of a ball-peen hammer, As
copper hecomes brittle when ham-
mered, it should be annealed fre-
quently to prevent it from break-
ing, This can he done hy heating
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it to a cherry red and then plunging it in-
to a pail of cold water, Porcelain lamp
sockets mounted on the inside of the end
pieces hold electric lamps, with which the

afquarium is heated. A little experiment-
ing will be necessary to determine the size
of lamps to uze. After filing the edges
smooth, the cover is ready for coloring.
This iz done by moistening a cloth, rub-
hing it on a piece of liver of sulphur and
then rubbing it over the copper. Colors
varving from a reddish brown to a black
can be produced in this way. The high
spots are then burmshed with fine emery
cloth, after which a thin coat of trans-
parent metal lacquer is applied to keep the
hright spots from tarnighing, Oxyvgenating
plants should he kept in the aquarium to
provide oxygen tor the fish,

Uses for Brick Dust

By erushing pieces of old brick into fine
dust you have a material that 1s useful foor
numerous purposes, one of which is acid-
proofing chemists' table tops. To do this,
melt together wood tar, 6 parts, and resin,
12 parts, stir in brick dust, 8 Ib,, and then
apply the mixture to the table with a
brush. Another use for brick dust is in
the preparation of a cement for holding
tools such as knives, files and chisels, in
their handles, To make the cement, melt

together resin, 5 parts, beesawax, 1 part,
and stir in enough brick dust to make a
fairly stiff plastic. Press this into the hole
in the handle, and drive the tool into
place. The cement, of course, should be
allowed to set before using the tool—John
E. Hyler, Peoria, Tl

A small V-shaped notch eut in one jaw
of a vise, ¥4 in, deep, will have many uses
and will not be objectionable for other
work; it gives a three-point bhearing on
work held wertically,



Anty Brake Drum Sawed in Two and Fastened To-
gether Makes Guard for Grinding Wheel

Grinding-Wheel Guard from Brake Drum

An old brake drum from a car can be
unsed as a guard for a grinding wheel. The
drum iz sawed in two in the center, after
which the two halves are fastened togeth-
er by means of two metal cleats and cap-
screws, This arrangement makes it con-
venient to remove one side of the guard
to change wheels, The assembly is then
fastencd to a bracket, which is in turn
holted to the grinder table—E. H, Barton,
Cicero, IlI,

Burglars Kept from Entering House
by Climbing Rose Trellis

To keep a burglar from using your rose
trellis to pain access to an upstairs win-
dow or the porch roof of your home, the
fellowing method can be used: Instead of

Dine Canans Clisnk

o1 This Trellis
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nailing the trellis to the house wall, attach
it to the brackets by means of short pieces
of wire solder run through holes drilled
through the brackets and the trellis frame,
The solder is strong enough to hold the
parts of the trellis together normally, but
lets loose the moment someonc attempts
to climb on it.

Building Cabinets in Closet Doors

The illustrations on the apposite page
show cahinets that can be built in prac-
tically any ordinary door. First saw the
panel out of the door frame, The door is
removed from the hinges, laid on a pair of
sawhorses, and holes are bored at the cor-
ners of the panel for insertion of a keyhole
saw. After the panel has been removed
the stock remaining in the grooves can be
cut down flush with the inner molded
edges of the frame by means of a small
block or nose plane, Next, facing strips
are ripped from $a-in, stock to a width of
2in. with one edge molded or heveled, and
the other edge rabbeted 34 by Tan in, These
are mitered to length and either nailed or
screwed to the door frame with the inner
edge of the rabbet fluzsh with the molded
edge of the door stile and rail. This rab-
het takes the edre of the panel which
forms the side of the cabinet. A 34 by 34-
in. cleat is screwed to the side panel, one
edge of the cleat 34 in. in from the back
edge of the side panel. This forms a back-
ing piece for the back panel to which it
mav be fastened with small serews. The
cabinets should not be more than 9 in.
decp or they will interfere with closing the
door. A glass door for the cabinet may
be fitted with a grill cut from ¥-in, ply-
wood, The grill fits in the door-frame
rabbets and is set in front of the glass,
which is held in place by means of trian-
gular strips fastened to the frame with
Lrads. The door frame may be joined
with either mortise-and-tenon or doweled
joints. The stock for the stiles and rails
should be 114 in. thick and ripped 134 in
wide excepting the bottom rail, which
may be 214 in. wide. The door is hung on
hutt hinges, fitted with a suitable latch,
and closes against a stop as shown in the
detail, Fig. 5. It will be noted that the
door frame is rectangular and that the
arch is cut in the grill,



Mawel and Attractive Door Cabinets Do Nak Tsterfere
with the Uae af the Door and Yet FProvado Adidlsional
Srorage Bpace dor Books, Chifn and Otler Tiems
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These Daetails Show A
Heow the Cabingss Are .}'
Huilt, Part or All of the
ony  Panel Being Re

Door May He [natalled
ur the Front Can Be
Left Qpan as Desired

The Circular Detall Abave Shaws
the Method of Making Up Cab-
let-Dagr Frames, Dowels and
Gliss Belng Uaed at the Corner
Joints; for Displaylng Modeks, s
Plate-Glass Door Pamel and a
Light in the Cabinet fire Advised
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Screwed to Slde of Sawhorse, Ol Crosscut Saw Blade
Holds Lumhber While Sawing It

Old Saw Blade Provides Lumber Grip
on Sawhorse

An old saw blade, serewed to the side of
a sawhorse so that the teeth project a lit-
tle above the top edge of the crossmems-
ber, makes a good grip for holding boards,
Thumbscrews on bolts that fit glots cut in
the blade hold the saw on the horse and
permit quick removal,

Flashlight Battery Used for Ignition

On a picnic T forgot to turn off the ig-
nition switch of my car, which resulted in
leaving us stalled with a discharged bat-
tery several miles from a garage. [ wired
a flashlight battery to the ignition coil,
connecting the center

terminal to the

— : LI'.'.-R:ILII“~I"_“A
BATTERY CLIP FLASHLIGHT BATTERY

Wired 1o Ignition Coil, Flashlight Battery Operates
Car Uneel D‘Eaﬂ Battery Iz Charged

MECHANICS

“live” terminal of the coil and grounding
the battery case. With this arrangement,
the motor was started by means of the
crank, and after driving a few miles, the
car battery was charged enough to permit
the flashlight battery to he removed —A.
H. Waychoff, Phoenix, Ariz.

Treating Canvas for Mildew

Canvas curtains, awnings and tents,
when rolled up while damp, are likely to
mildew if they have not been previously
treated. To treat the canvas, dissolve soap
in water in the proportions of 14 Ib, to
each gallon of water, and saturate the can-
vas with the solution, When thoroughly
wet, wring out the excess solution by
hand, shake out the folds, and immediate-
Iy immerse the canvas in an alum solution
made by dissolving ordinary alum in wa-
ter in the proportion of 12 lh, to each gal-
lon of water. The canvas should be left in
this solution for 10 or 12 hrs., after which
it iz hung up to dry,

An Adjustable Door Hook

“mall children
will be unable to
open a door or
window that is
fastened with a
hook of the type
shown, Ttisareg-
vlar door hook
cut in two in the
center, the resulting ends being threaded
atid zerewed into the ends of a small turn-
buckle, A twist of the turnbuckle tight-
ens or loosens the hook.—Gene Stucker,
Alhambra, Calif.

Kindling from Old Newspapers

If you have a bunch of old newspapers
on hand, they can be converted into good
kindling. Just fold them up as they were
when delivered and soak them in water.
Then twist them into a tight roll to wring
out the water and lay in the sun to dry.
After the papers have dried out thorough-
I¥, they are excellent for starting fires and
cooking light meals. They burn briskly,
making a hot fire which soon goes out
without heating up the house, as is the
case with wood or coal.
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Luggage Rack Saves Guest-Room Furniture
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Marring of the guest-room furniture,
occasioned by inadvertently putting lug-
gage on the polished surfaces, can be
avoided by providing a folding lnggage
rack which can be made for a fraction of
what it costs in the stores. Hardwood, pref-
eralily maple or birch, should be uzed for
the four formed legs, a pattern of which is
shown. As the legs are identical in size
and shape, they may all be zawed to shape
at one time if a bandsaw &5 available.
Pieces of dowel rod or even broom han-
dles, which are usuallv maple, may be used
for the two top rods. The center rod may
be easily turned on a lathe although
broom handle may be substituted here
also, MNotice that a shoulder is formed on
the enids of each of these pieces to man=
tain the spacing between parts. The as-
semhbly consista of gluing and =screwing
the two upper rails and mserting the cen=
ter one, The screws for the top ones are
driven through the lege, at right angles to
the rails. The fastening for the center rail
consists of metal rosettes or washers and
round-head screws driven from the ends
so that the rail forms an axle or pivat on
which the legs turn. Furniture webbing,
4 in. wide, is tacked around the rails, start-
ing from the inside, then over the top and
across. The pieces of webling should be
about 18 in. long so that onlv a vard of
material will be needed for the job—R. O,
Buck, Chicago, IIL

Kerosene Cleans Wringer Rollers

When stains appear on the rollers of
the wringer, rub them with a soft cloth
dampened with kerosene. This cleans the
rollers without injuring the rubber. Kero-
sene 15 also good for removing grease
spots from cotton or linen cloth, Apply it
freely and then rub the spot brizkly until
the grease is dissolved. Two tablespoon-
fuls of kerozsene added to each bucket of
warm water used for washing painted
woodwork restores dulled surfaces.
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Folding Bookcase Takes Little Space
When Stored

Here is an attractive bookease which,
when folded, occupies a space only 4 by 24
by 30 in. It conzists of a back panel, pref-
erably plywood; two 2-in. cleats, which
are screwed along the edges; two side
pieces, hinged to the cleats, and foor
shelves, pivoted to the cleats with dowels.
The hinges are fastened to the inside so
that the sides cannot be swung outward

This Collapaible Badk-
kes Little
Falded
for Sworage

further than at right angles to the
back panel. When the side pieces
are pulled out, the shelves are
dropped to a horizontal position,
the edges resting on short dowels
driven into the sides as indicated
in the detail. Weight of books on
the shelves only tends to keep the
bookease in its open position rig-
idly as the sides cannot be pushed
outward far enough to allow the
shelves to drop past the dowels.

Colored Fireproof Paint

Fireproof paint can be made by
mixing powdered ashestos, 6 1h,
and manganesze dioxide, & Ib., with
lamphlack, 1 oz., and linseed oil,
1 qt. This concentrated paint may
he kept indefinitely in sealed buck-
ets. To use the paint, thin it to
the desired consistency with a
mixture of linsced oil, 3 parts,
and turpentine, 1 part. A less-durable fire-
proof paint, which is blue in color, is made
by mixing powdered asbestos, 6 lh, and
ultramarine, 6 1b, with linseed oil, 1 qt.
This paint is thinned with the oil-and-
turpentine mixture recommended for the
first formula. If other colors of paint are
required, brunswick green, venetian red,
or yellow ocher may be suhstituted for the
ultramarine. A white paint iz made by
substituting lead sulphate, 4 lh,, and zinc
oxide, 2 1h., for the uliramarine,

BLUEPRINTS for Our Boat Fans

~ Address Blueprint Department.

You can now obtain a complete set of
blueprints on our 16-ft. eutboard cruis-
er, "Roamer,” for a dollar, Order No.
765 to 770 incl. Also, six prints, No.
E40 to B45, on our 14-ft. cutboard run-
about, "Hi-Ho," can be had for the
same price. Besides 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 cholice)
with forty completed projects pictured,
and a list, will be sent for 10 cents.
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of Plaster of Paris

If finely pulx‘cri:td#ﬁﬂ/\}.untr
3 parts, 15 mixed wit meter of

paris, 97 parts, hardening of the
plaster will be retarded for an

hour or so. When dry, it can be

cut, filed or turned, and is useinl

for making toys, models and mold-
mngs. If the mixture is made
more than four per cent althea
ront, hardening will be retarded
for a longer time but the tenacity
of the mass will be increased. In
this state, the plaster can be rolled
out on glass into thin sheets that
are readily polished. This mate-
rial, if incorporated with mineral
or other paints, and properly
kneaded, produces a fine imitation of mar-
ble that can be colored when dry. Tt can
alsa be waterproofed by polishing and
varnishing.

Removing Flug from Countersunk
Screw Hole

Wooden plugs used to fAll holes over
countersunk screws are easily removed
without damage
to the plug or sur-
rounding surface,
Simply drill a
small hole through
~, the center of the
kil plug and drive a
' ' screw into it,
T When the screw
comes in contact
with the head of
the countersunk
|. screw, it will act
- as a jack and force
oit the plug as shown—TF. M. Mavfield,
Baise, Idaho,

Lathe Used for Duplicate Drilling

On a job where a number of duplicate
holes were to be drilled in some cabinet
shelves, the work was done on a lathe by
using this jig. A box was made so that
the shelves could be stacked inside with a
minimum amount of clearance, and a care-
fully drilled template of 34-in. hardwood
was laikl on top of the stack, To eliminate
splintering of the undersides when the

This Jig Aids in
Drljlsu,r Dhuplleste
Holes through

~ TAILSTOCK SLIDES
BACK AND FORTH

Several Pieces aof
Waork on a Lathe

dtill broke through the work, it was nee-
essary to clamp the pieces solidly togeth-
er, which was done by screwing tapered
hardwood blocks to the ends of the jig 2o
that wedges could be inserted between
the blocks and the template. In use, the
jig is laid on its side on a sliding table
fastened to the lathe bed and is fed into
the drill by means of a lever.

Rubber 3trips Keep Boat Cushion
in Place

To avoul losing boat cushions or blan-
kets, or getting them soiled if they slip off
the seats, fasten
them with rubher
straps cut from an
old inner tube,
The straps are
astretched diago-
nally across the
seats and are
tacked at the ends
as illustrated.
Thev will also haold
parments and oth-
er articles,
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Cellophane, such as can be obtained at
the dime stores,
tractive novelty purses of the envelope
tyvpe, Cut the material into
after marking with a straightedge and the
hack of a scissors. Make 24 strips 10 in.
lomg and 16 -~1'.'i'|'|-c 15 in. long for a purse
454 by fin,in size. Lareer or smaller sizes
are macde by omitting
strips. The short and long strips may he
ol different colors to produce a checkered
effect or a solid color mav be used, An-
other attractive variation i3 to make half
{r]

is easily woven into at-

2-im,

stiips

gsimply adding or

cach zize of one color and the other
hali of another. The cellophane sirips are
tolded as shown in Fig, 1. After making
the center fold as in detail A, the piece is
unfolded and the two edges are folded to
this line as at B, Ee-folding along the cen-
ter line completes the strip as at C. The
long strips are fastened edge to edge on a
bhoard by placing a thumbtack in the end
of each, taking care that the folds are all
on the same side, Starting at the tacked
end, weave in the short strips, using
thumbtacks at the starting ends as before
to haold the strip in place while weaving.

The folds of these strips should all be on
the same side also. Weave by running the
short strips over and wnder the adjacent
long strips ina “May-basket” fashion. The
second short strip alternates with the first,
that is, where the first goes over, the sec-
ond goes under the long strips and viee
versa, 45 shown in Fig. 2. Be sure to keep
the weaving close and straizght across, As
cach strip i5s woven, the end is fastened
down with a thumhtack; when complete
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the three sides will be fastened to
the board with tacks., The ends of
the weave must be cemented to

prevent fraying. Ordinary muci- | 'm

lage (not paste) is suitable for
this purpose. 5Starting with the
loose side, lift the ends of alter-
nate long strips and apply a small
quantity of mucilage with a tooth-
pick, and then press down firmly
with the fingers. Now remove the
thumbtacks from one of the sides
at a time and continue cementing

the ends in a similar manner.
When fastened all around, reverse
the work and cement the loose
ends on thiz side also. Trim the
edges evenly, with a scissors,
next to the edge of the first strip.
The edges are bound by folding in the
width of two strips on each edge, starting
with the sides and having the end folds
over them as shown in Fig. 3. The woven
cover is now the actual size to which the
lining 15 to be fitted. Now fold at the cen-
ter of the eighth square, counting from
the folded edge, to form the pocket and at
the center of the sixth square from the op-
posite end for the flap. The lining is buck-
ram or tough cardboard covered on both
sides with white rayon or silk. Because of
the fold it should be cut about 34
shorter than the cover, A white finishing
braid may be sewed around the edge of
the lining if desired, to give a nicer finish.
The pocket is made in the lining before
fastening to the cellophane cover. When
sewing the lining to the cover, run the
stitches between the folds where possible,
rather than through the material. Place
the purse under a heavy hook for an hour
or two to flatten it down, then sew on a
glass button and loop, or a metal clasp.

Visual Focusing Attachment on Camera

Here 1s an attachment for your camera
which will take all the guesswork out of
photographing fast-moving objects, such
as football players and the like. It con-
sists of a heavy paper tube, painted and
varnished to withstand the weather. At
one end is installed a lens that matches in
characteristics and focal length the lens
on the camera, A small piece of ground
glass fitted in a section of tubing is in-

Visnal Focusing Attachment Helps
in Photographing Fast-Maoving Ob-
ooty Such as Football Players

stalled at the other end, in a position di-
rectly above the camera film or plate. The
lens is mounted so that it ean be slid back
anid forth in the tube and the mounting is
then fastened directly above the lens hold-
er of the camera so that when focusing,
hoth lenses will be moved simultancously.
In use, a photographer keeps the object in
foeus on the ground glass of the tube,
which automatically brings the camcra
lens in focus at the same time,

Cheesecloth Prevents Glare from Broken
Auto-Headlight Lens

[f vou break one of the lenses of your
car headlights, it is a good idea to tie a
piece of cheesecloth over the lamp until a
new glass can be obtained. The cloth will
diffuse the light and prevent a glare from
blinding other drivers.—George E, Kil-
patrick, Drexel Hill, Pa.

CHEESECLOTH.
e e

Cloth Tied over Huadh;ht with Broken Lens Prevents
Glare and Helps Keep QOut Water
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brilliantly when brought near the
apparatus.

The coils are made in two units
so that they may be quickly sepa-
rated for experiments requiring
only the large coil. The larger, or
primary, coil is made by winding
ten turns of copper tubing or
No. 8 bare copper wire into the
notches of a form assembled from
two rings and twelve spreaders of
bakelite, fiber or preszed wood.
\ The details and dimensions for
\ this form are shown in Figs, 1 to

3 inclusive. The notches into

HOLLE CRILLED
FOR START OF COL M & .~

12 SPRLADLCAS OF _ ="
PMLESLE wodh R -
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*._11"{ YONE can construct this simple but
- powerful high-voltage, high-frequen-
cv outht from copper wire, scraps of bake-
lite, fiber or prezied wood and a few other
items, With the completed outfit vou can
produce the same forms of electricity
which physicians use to cure many dis-
eases. High-frequency currents are also
used to operate the bloodless surgical
knife. Geissler tubes and small neon and
other colored gazeons-tube signs light up

Bl

which the tubing or wire is wound
will have to be staggered slightly

- s0 that the coil may be wound
f spirally, The notches should bhe
just wide enough for a tight fit.
A jig as is shown in Fig. 3 makes
it easy to saw or file the slots in
the proper places. Mo nails or
other mieial fasteners showld he
used in the construction of the
coils if the best results are to be
had. If the ends of the winding
are threaded, brass nuts may be used to
secure them in place. Should fiber, pressed
wood or another material that is likely to
absorh moisture from the air be used for
the. form, the assembly should be thor-
oughly dried in an oven and given a coat
of varnish or clear lacquer while still hot,
This will seal the surface and make the
coil much more efficient, Four end blocks
are glued to the outside of the rings in the
locations shown by the dotted lines in
Fig. 2. Fiber or bakelite tubes, or rods
mounted in holes in these blocks, make an
ideal insulating friction grip to hold the
secondary rigidly in place. Fig. 6 chows




D\SDLAYS
FREQU

—B By C. A. Cmu-Ie:;

the dimensions of the two sgplit hard-
waood rings used to grip the coil. These
rings are held r:g:dlj, between the eross
rods as illustrated in Fig. 7.

The secondary or high-voltage coil is
wound on a fiber, bakelite or mica tuhe
134 in, in diameter and 3 it. long, Sec
Fig. 5. 1f a tube of this size is not handy
it may he made by rolling cemented
sheet mica to the required diameter, This
tube iz wound full of No. 36 ar 40 enam-
cled magnet wire, Tf another small
size of wire is handy it may be
substituted, The smaller the wire
the greater the number of turns
and the longer the spark you will
get. The fine wire from a number
of old Ford spark coils may be
nsed, When the winding has been
completed, the coil may be fitted
with a pair of dry hardwood end-
picces as shown in Fig. 5. These
pieces should he varnished and
pressed into place while the var-
nish is soft. Before mounting the
endpieces, insert the brass screws
and pull a short length of heavy
copper wire through the small
holes and solder to the heads of
the screws. The other ends of these wires
are to be soldered to the ends of the caoil
after the endpieces have heen pressed into
place. The completed coil should be given
a gond coat of varnish or shellac. When
this 15 dry 1t is a good plan to wrap on a
sheet of cemented mica over a second coat
of tacky varnish, using generous quanti-
ties of varnish or shellac az a binder to
hold the mica in place. Bind the mica
tightly in place with tape and allow it to
dry thoroughly, Qne or two additional
coats of shellae or varnish will increase
the value of the insulation. After the final
coat has get, dry ount the coil for several

hours by baking it in an oven at a low
temperature,

The discharge balls used in the illus-
tration were made from the ornamental
knobs of an obsolete brass bed. In the
event this source of supply i3 not at hand
spherical floats may be had from a local
plumbing shop. With the secondary coil
mounted inside the primary coil, the out-
fit may be set ona table with the second-

585
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ary extending up and a discharge ball
mottnted on top as in-Fig. 1, or, for the
other experiments the unit may be sus-
pended from the ceiling with dry cord or
it may be rested on a table as in Fig. &
The design of the apparatus is so univer-
sal that 1t may be used in any conceivable
manner to fit the experiments you wish to
periorm. Fig. 9 shows how the supports
of the discharge ball are attached to the
ends of the secondary,

The zimplest method of exciting the
high-frequency coil is with a spark coil
Although small spark coils will not give
the tremendonus sparks of a large trans-
former, they are satisfactory for many
very interesting and entertaining experi-
ments, Fig, 10 shows the connections for

L SRARK GAP
§#3
.E"# -!-:f::-__'_'_.,-'_-"_"f_,_,_,--"

a Ford coil, Fig. 12 shows
details for building a good
spark gap. The methods of
piling picces of glass and
sheets of heavy lead or tin
foil to build a condenser is shown in Fig.
11, using 21 sheets of glass, about 6 by 8
in. in size, and 20, 4 by 10-in. sheets of
metal foil.. After the assembly is taped,
the pieces of foil extending from each end
should be wrapped around two pieces of
wire. The completed condenser may be
mounted in a glued up wooden case and
sealed permanently by filling the box with
paraffin. When all the parts are complet-
ed, connect them as shown in the wiring
diagram, Fig. 10. To operate the appa-
ratis connect it as shown and set the
spark gap to about 14 in. Move the clips
on the primary coil until the spark is the
longest. Always make adjustments with
power off and be careful to keep away
from the dangerous voltage of the trans-
former, spark gap and condenser. The
long discharge from the high-frequency
coil is harmless. In handling it, however,
do not allow the sparks to jump around
the eyes as the burn from a spark would
be dangerous to these sensitive organs.
Figs. 1, 4 and 13 show a few experiments,
In the first, a match is first ignited by a
spark, an electric lamp held near the dis-
charge ball is made to glow, and a piece
of wire held firmly between the teeth is
brought within jumping distance of a
spark, which looks quite spectacular, but
is entirely harmless. In Fig. 4, a person
standing on an insulated platiorm, holds a
wire ring above someone's head with one

hand, while holding the discharge ball
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with the other hand. A corona
effect will then be seen under
the ring. The words “high fre-
quency” on the board will also
glow, the letters consisting of
nails wired together, In Fig. 13,
the performer, standing on an insulated
platform draws a spark from the discharge

ball to a metal rod while a helper draws —__

a second spark from the performer, pliers
being uzed in the latter instance as shown
to avoid minor burns that would resale if
the sparks were drawn from the flezh, Be-
sides these simple tricks, there are many
other experiments that you can periorm,
and it is probably a good idea to get a
hook in which the subject is treated at
consigerab ngrth,

ethod of Mitering Corners
of Screen Beading

Much time and trouble can be saved
when mitering screen beading by letting
the ends of two adjacent pieces overlap an
inch or two, and nailing them down in the
usual way, being careful not to drive the
nails closer than 6 or 7 in. to the overlap-

Quic
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Cueting Owerlapping Ends of Screen Beading Makes a
nug Mivered Corner Jolne

ping corner. A piece
of thin wood, such as
a cigar-box lid or a
piece of sheet lead,
15 then inserted un-
der the joint to be

cut, after which vou can take a miter saw
and carefully cut through both pieces.
When the joints are sawed in this way
they will fit enugly and the rest of the
nailing can then be done,

Vinegar Used as a Cleaning Agent

A clean cloth moistened with vinegar
will clean glass and enameled table tops
without leaving any streaks. Vinegar also
cleans woodwork and  bathtubs  when
mixed with an equal amount of kerosene.
A vinegar-and-salt zolution is handv for
cleaning brass or copper, and aids in re-
moving stains from glass Aower vases, A
amall amount of vinegar splashed over the
inside of a teakettle is helpful in softening
lime scale so that it can be scraped loose
and washed out. It is also good for soft-
ening liguid glue that has hardened in the
bottle. Soaking in hot vinepar will usu-
ally soften a hardened paintbrush with-
out destroying the bristles,
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Auto Monograms and Splash Guards
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Momogram and
Gplash Guards for
Your Auto

Highly polished aluminum monograms
and front splash guards for vour car are
casy to make with ordinary tools. The
monogram, eut in a strip of the metal, 1s
wired to the core or grill of the radiator.
In ecutting out the letters of the mono-
gram, they should be so arranged that ties
are provided to hold the central parts of
the letters together. Heavy sheet-metal
brackets are used to attach the splash
Fuards to the ends of the front bumper,
where they prevent mud and water from
being thrown ahead of the car, where it
iz picked up by the wind and blown back
against the body,

Portable Camp Stove Improvised
from Tin Can

By removing
the top from a tin
can and putting
scallops in the
edge, vou can
make a camp
stove for light
cooking. The can
is fAlled with cot-
ton waste to abodt
even with the bot-
tom of the scal-

-
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lops, after which a little alcohol is poured
over it and lighted. One or two table-
spoonfuls of aleohol are sufficient to fry
eggs or a piece of beefsteak,

Simple Repairs for Cracked Pipes

A temporary repair for a broken or
cracked water pipe that is not under much
pressure can be made by forcing stiff
roofing tar into the crack and then wrap-
ping several layers of adhesive tape around
the pipe over the tar, If the pipe carries
gasoline, shellac should be wsed instead
of tar. For pipes that carry considerable
pressure, brighten the metal around the
crack with sandpaper, wrap a clean wire
clozely around the pipe over the erack and
then flow solder over the wire. If prop-
erly done, this repair should last as long
as the pipe.

Open Basement Window Locked Securely

When it is desired to keep a bazsement
window partly open and still have it

With This Simple Lock Yoo Can Keep Your Base-
ment Window Open without Danger from Intruders

locked zo that mo one can enter, the ar-
rangement shown in the illustration will
be of service. A length of bar iron is piv-
oted to the lower edge of the window at
the center, and also to a collar. The latter
slides on another bar screwed to the ceil-
ing in the position indicated and is ftted
with a locking screw., When the screw is
loosened the window can be opened and
closed, and it can be held open by tighten-
ing the screw, which should be located so
that no one on the cutside can reach it
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Make Your Own Calcimine

Good ealcimine can be made in any col-
or by mixing powdered white glue, 1 Ib,,
zine white, 18 1h., and paris white, 3 b,
with sufficient water to produce a good
painting consistency. To color the calei-
mine add, in small quantities, a paste made
by rublbing dry painters’ color with water
to produce a suitable tint. Water-soluble
aniline dyes may also be used if they are
added in small quantities and thoroughly
mixed by stirring. Before applying the
calcimine, the wall should be cleaned and
then sized by painting it with a solution
made by disselving glue, 12 lb., and alum,
34 Th., in water, 2 gal. The size is applied
with a whitewash brush.

Football Shoulder Pads Improvised
from Old Shoes

Shoulder pads for foothall players can
be made from a pair of old shoes, The
heels are removed, and the toes are cut
ot to fit the contour of the neck. Part of
the uppers are cut away, as shown, leav-
ing two or three
lace evelets so that
when the two sec-
tions are fitted
over the shoulders
thev can be laced
together at the
front and back.—
Fred W. Schnei-
der, Towaco, New
JTersev,

MNeat Splice for Furnace Chain

A neat job of splicing furnace chain or
fastening the end to a screweye can he
done by removing
the end link, re-
versing itand then
keyving it to the
flat side of the next
link az shown, A
ool kev for hold-
ing the links to-
gether is made
from a link having
one end cut ofl.—
Frank W, Bent-
ley, Jr., Missouri

Vallew, Ia.
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Beale Used as Counting Machine

A portable platform scale can be used
for quickly counting small parts of equal
weight. The weights at the tip of the scale
beam are marked 1 Ih, equals 100, which
means that 1 1b, at this point balances 100
Ib. on the platiorm, or that one of any ar-
ticle will balapnce 100 similar articles on
the platiorm. Place a container on the
platform and move the poise along on the
beam until it balances. Put one sample
part on the counterpoise and encugh sim-
ilar parts in the box to balance the scale,
There will he exactly 10{. To count in
other ratios, as dozens or gross, remove
the beam and measure the distance from
the tip knife edge to the middle or fulcrum
knife edge. Then divide this distance into
100 equal parts, making the graduations
on the beam and place it back in position.
If it 15 desired to count in dozens, hang
one sample article by a thread looped
over the beam at 12 on the new gradua-
tions and it will balance one dozen on the
platfiorm. To count by the gross, hang
one sample on the counterpoise at 100 and
hang another sample on the beam at 44,
the total being 144, This will balance one
gross of parts on the platform of the scale.
—W. H. Sargent, Rutland, Vt.

A sewing-machine needle can be ad-
justed quickly with the aid of a small mir-
ror; place it under the shaft and you can
casily see where to put the needle.



Fingers on This Calipering Device Drop When Parts
of Work Are Tu:rne; te Diegired Diametess

Automatic Calipers for Wood Turning

Much time can be saved in calipering
work on a lathe when turning spindles,
furniture legs, etc, by using this auto-
matic calipering device, A slotted wood
bar 15 mounted on the rear side of the
lathe by means of brackets, and carries
several slotted blocks attached to it with
boles and wingnuts, Each block has a fin-
ger pivoted at one end, which rests on the
work., In wvsze, the blocks are set so that
the fingers will drop when the work has
been turned to the various diameters de-
sired.—John Jansma, Grand Rapids, Mich.

Pot Lifter Made from Table Fork

A lifter for handling hot pots and pans
is easily made from a table fork. The end
af the center tine
iz bent up at right
angles, while the
outside tines are
bent down as
shown, In vse, the
center tine i3 in-
serted through the
hale in the rim by
which the pan is
hung up, and the
other tines rest
against the side ot the pan. If there are
no holes in the rims of the pans, they can
be quickly punched or drilled—A. H.
Waychoff, Phoenix, Ariz,

e
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Water-Heater Coil Installed in Flue

Waste heat that escapes from your fur-
nace or stove through the smoke flue and
chimney, ean be utilized to provide hot
water by installing a heater unit in the
flue. It is important that this unit be lo-
cated as close to the furnace or stove as
possible in order to get the maximum
heat. Several installations are shown on
the opposite page so that you will un-
doubtedly find one that fits your partic-
ular conditions. The unit is made up of
rather heavy galvanized sheet iron, In
most cases the inlet and outlet are ar-
ranged horizontally although these may
be set vertically as shown in the lower left-
hand detail. The idea is to pass the hot
smoke through the box, in the center of
which a copper water-heating coil iz ar-
ranged. Such a eoil can be obtained at
almost any hardware store, If desired, vou
can also install a gas burner 134 in, under-
neath the coil for use during the summer
months. In this case, a slide is provided
to close the opening over the burner while
the furnace is on. Methods of piping the
water from the heater to a near-by hot-
water tank are also shown. If there is
enough space, vou may hang the water
tank in a horizontal position from the
Joists, over the furnace, so0 that it will not
occipy any space that might be needed
for other purposes. Also, this arrange-
ment cuts piping costs and the tank, being
located just above the furnace, will also
be partly heated by the warm air arising
from the furnace, The lower right-hand
detail shows how a tank may be placed in
an adjacent room, where the heater itself
i5 installed in the smoke flue of a living-
room range. This method of heating wa-
ter has been found superior to a water
back inside a furpace, The heater is, of
course, provided with a clean-out door
and you may alse find it helpiul to have
a draft check in the unit as shown.

Staining Window-Screen Frames

It is a good idea to stain and varnish
window-screen frames that are to be cov-
ered with copper wire mesh instead of
painting them. Most paints contain zinc,
which acts on the copper and often causes
it to deteriorate and after a time to break
away from the frame.
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A Dil.'\ﬂ:tl Hit an the Bull's-Ewye Cloass the Electric
Cirguit in This Target and Rings a Bell

Electric Air-Rifle Target Made
from Mouse Trap

Oiperated on a dry cell, this air-rifle tar-
get rings a bell when the bull’s-eye is hit.
An electrie bell and a dry cell are mounted
on one side of a wood block, and a mouse
trap is on the other side. A metal bull’s-
eye is soldered to the bait holder and the
front end is cut off to permit a metal plate
to be serewed to the block for the trap
jaw to strike. A wire is run from the plate
to the bell, which is in turn wired to one
dry-cell terminal. A second wire is run
from the trap jaw to the other terminal of
the dry cell. When the trap is set, a direct
hit on the bull’s-eve springs it and the jaw
strikes the metal plate and closes the cir-
cuit to ring the bell,

Flushing Auto Cooling Systems

Much radiator trouble can be prevented
and better car operation assured by fAush-
ing out the cooling syztem twice a year.
This should be done just before filling the
radiator with anti-ireeze solution, and
again after taking it out. As the circula-
tion of water in the cooling system cat-
ries sediment, which often clogs some of
the amall passages, it is evident that the
maost effective Aushing is done with water
Howing opposite to the normal flow of the
water in the svstem. The engine water
jackets should be flushed from the top,
while the radiator should be flushed from
the bottom. DBefore attempting to fush,
be sure to remove any thermostats that

POPULAR MECHANICS

may be in the top tank of the radiator, in
the cylinder head or hose connections.
Mast effective fushing is done by con-
necting a hose to the top of the engine, or
to the bottom of the radiator and letting
the water run until it comes out clear,
The flushing connection should be pro-
vided with a tire valve so that compressed
air can be admitted into the system in
shart spurts. This causes fine bubbles,
which help to loosen sediment.

An Improved Stocking Darner

Wood stocking darners can be greatly
improved with this combination handle
and holder. The handle is cut off and the
darner is drilled to take one end of the
holder. This is a length of spring wire
having a loop the gshape of the darner at
one end and a eoil
formed in the cen-
ter, In use the
worlk is placed
over the darner
and the wire loap
is pressed down
where it is held by
a wire ring slipped
over the handle as
shown.,

Tone Control for Doorbell

If vour doorbell i3 too loud, you can
easily soften it by means of 3 machine
gcrew and a locknut. Simply drill and tap
the bell near the
edge to take the
sCrew, arranging
the hole so that the
clapper will strike
the end of the
screw instead of
the bell, After the
desired tone has
been obtained by
driving the screw
into the bell, turn
down the lacknut
so that it will hold
the adjustment.

————

fiIf the heads of clothespins are dipped
in white paint, they will be easier to find
in caze they are dropped in the grass.
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" signed in the ecolonizl period, this
piece, known at that time as a “chest-on-
chest of drawers,” offers the utmost in
storage space, in economy and ease of
constructiod, atd in appearance. It can
be built almost entively of plywood. The
drawings show two types of base aszem-
bly, either of which may be used. The
chest may be made of walnut or mahog-
any ;J}'uun(c]_ or may be fnished appro-
priately inurly birch stained lightly and
rubbed ddwn to bring out the grain of
the wouod.

The fregular base, which consists of a
scrolled apron or sail and cabriole leg,
ghould he made of hardwood, the front
f:me):'f the apron being curved to fit the
kned portion of the leg, First, the legs are
banflzawed and Gnished as shown, and the
aprpns are formed slightly oversize. Then
the parts are doweled and gloed, and are
drawn tight with bar clamps. When dry,
aprons are sanded to contour and
flgsh with the leg. The bhack rail is sim-
a straight piece of Me-in. hardwood.
xt, & frame of hardwood is tongued and

of DRAWERS
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grooved topether and is cut to 6t over the
first assembly, The best construction re-
quires a pancl set into the four pieces of
this frame, which forms a dustproof bot-
tom. The frame iz then screwed to the
base, the screws heing driven up through
holes drilled in the apron picce and into
the leg at the corners. The three exposed
edges of the ifgme may hermcr]d;ed or may
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be simply rounded over with a hand plane
.. and sandpaper. The back edge is rabbeted

Next, four pieces are cut from “Hg-in.
plywood, two of which form the lower
side panels. The front edges of these are
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taced with strips of solid stock, fluted as
indicated and edge-glued to the panel. The
top panels are made in the same way save
that the facing strip is the same width as
the thickness of the plywood stock, Care
must be taken when gluing the strips to
position that the outer edges are flush, as
little sanding can be done to finish due to
the thinness of the veneer. The panels are
screwed to the base and care must be
taken to get the inside measurement be-
tween the parts the same as given in the
drawing. This done, the top edges of the
side panels are joined by a second frame
made in the same way as the first., All
joining surfaces are glued and screws are
driven through the top of the frame into
the panels. The edges of the frame may
be molded as shown or they may be sim-
ply rounded. The back edge must be rab-
beted on both corners,

The upper side panels are rabbeted as
were the lower ones, and they are gloed
and screwed to the frame, the offset al-
lowing the screws to be driven in from
the underside. The top is made from a
single piece of YHe-in, plywood cut 1 in
less in length and %4 in, less in width than
the size piven. The piece is then faced on
the front and ends with strips cut from
the solid wood, The back edge must be
rabbeted on the lower corner. Next, two
frames are made from a-in. solid stock,
the front piece or rail being cot from thF
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same wood as the exposed parts of the
cabinet. Both frames are planed to exact-
ly the same size, a Y¥-in, allowance being
made on both for the back panel, These
are then glued and screwed to the upper
side panels and the top is serewed to the
top frame,

To bring the middle drawer above the
edge of the molding, it is necessary to put
in a riser 2§ in. wide and Mg in. thick.
Narrow strips ripped from YHa-in. stock
are glued to the frames at the top and bot-
tom of the lower-drawer compartment.
Strips of the same thickness are bradded
in place in the first and second-drawer
compartments to form the runners, The
runner strip in the lower compartment
must he wide enough to support the
drawer, and, due to the offset of the fac-
ing, it is necessary to fit a guide, the width
of which is equal to the offset of the frame,
Back panels are eut from -in. plywood
and screwed in place to finizsh. If desired,
these panels may be purchased with one
side faced with a veneer of aromatic red
cedar and a backing of birch. The waist
molding should be of the plain cove form
as indicated, and this may be run on the
machine or, not having this, it may he
made by hand.

The drawer fronts are cut from ¥Hg-in.
plywood and the stock may be obtained
faced on the back with red-cedar veneers

and on the front with figured walnut, This
may be cut so that the grain runs the
short way, When made in thizs way from
this particular wood, the drawer fronts
may be decorated to good effect with a
narrow-band inlay not more than 4 in.
wide, and of colors that contrast with the
darker wood. Shallow grooves for the in-
lay strips may be cut on a circular saw as
follows: Two marks are made on the rip-
ping fence with the saw table raised zo
that the dado head will cut the proper
depth. A rule iz laid along the fence in
the manner shown, the measurement be-
mg taken from the point where the cutter
comes through the table at both the front
and back of the table. This distance should
equal the space between the center of the
inlay groove and the edge of the drawer
front. If the band inlay is 3 in. wide this
distance should be 114 in. In cutting, the
etock 15 laid along the fence, the end even
with the mark on the ripping fence at the
rear of the dado bhead, With the stock
raized to clear the cutters, the machine is
started and the work iz lowered slowly
onto the cutters, The work 1s moved along
the fence until the trailing end is brought
even with the mark in the fence in front
of the head., The grooves are run across
the ends and back on the other edge in
the same way. This stops the grooves ac-
curately, and the remainder of the waste
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the exposed surfaces a
coat of raw linseed oil
and tub thiz in with a
clean cloth to bring out
the prain, Then sand

in the corners can he pared out with a
chisel. It is best to first run trial grooves
on a piece of waste stock to get the proper
setting of the dado head. If the cut 15
slightly lacking in width, the two outzide
cutters of the head may be shimmed out
with thin paper disks until thevy cut a
groove of the proper width to take the
inlay bamd snugly. The inlay prooves may
alzo be aceurately cuat on a drillpress, us-
ing ordinary router hits in the chuck and
fitting a special fence to locate the cut on
the work. Using the same tool and a spe-
cizl adjustable fence, the dovetall sockets
mav be cut in the ends of the drawer
fronts. If the drillpress is not available, a
rabbeted corner joint is a good substitute
for the dovetailed corner, In cutting the
etock for the drawer fronts it 15 well to
allow Y1a in. at the top and across the ends
of cach piece. This will insure that, when
finished, the drawer will be an easy bt 1n
its compartment and the allowanee will
compengate for any swelling of the wood,

In finishing the walnut chest, first give

lightly and coat the
wood with a suitable filler, rubbing this in
and wiping off any excess. When dry,
sand lightly with No, 40 paper and dust
off clean, (Give all surfaces two thin coats
of white shellac and rub down the last
coat with Nao, 00 steel wool. Then finish
with two coats of furniture wax rubbed
down and polished with a soft dry cloth.
The same procedure is used in finishing
mahogany save that the linseed o1l is omit-
ted and a brown mahopgany stain 15 used
in its place. If the chest iz made of curly
birch the surface is stained with a golden-
oak oil stain which is rubbed off quickly
after applying. This brings out all the
beauty of the grain and leaves a soft
brown color which iz most appropriate for
work of this period design. Then the sur-
faces are shellacked and waxed in the reg=-
ular way. All surfaces veneered with red
cedar are left unfinished. Each drawer is
fitted with two antique bronze pulls.

{[A spool cut in two at the middle pro-
vides two useful knobs,
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This Bridge Lamp Clamps to the Table Leg

Here is an extremely simple and effoe-

tive design for a bridge lamp, which can-
not be tipped over. It clamps directly to
the table leg and can be raised or lowered

to suit the players simply
by adjusting the clamp
higher or lower on the ta-
ble leg, It will fit any roufid
or square leg and supplies
illumination where it is
wanted, directly over the g7
middle of the table. As can ’7"
be seen from the drawings, |
the entire job is done in

the home workshop, Brief-

Iy, a 5-it, length of capper

tubing is bent to a grace-

ful curve; the upper end

is threaded for a chain-pull light
socket, and a brass clamp, provided
with a wingnut and bolt, is brazed
to the other. Use copper tubing
Tg-in. outzide diameter, and cut
wooden form of 3-in. boards
nailed to the workbench. The
squared detail gives the shape
which was found satisfactory. De-
fore bending the tubing, run the
lampcord or a guide string through
it, then bend slowly to the required
curve. For the clamp use heavy-
gaunge sheet brasge, 3 in, wide and
about 5i% in. long. It may be varied one
way or another if there 15 much variation
from the standard l-in. table leg. It will
he well to first make a pattern of paste-
board and fit it arownd tube and table leg
to get the exact size of the brass sheet re-
quired. On one end et a notch Lo receive
the pivoted end of the bolt, and bend the
edge around a hinge pin, as shown, Use
a M-in, brass bolt if available, and wing-
nut to fit. The clamp can be bent in a
vise, except the portion that fits over the
tube, and this can be bent around the tube
itself or a bar of that size. The clamp 1=
then brazed to the lower end of the tube
and the job is complete, You can buff the
metal to a bright finish and then give it a
coat of transparent metal lacquer to pre-
vent tarnishing, or you can apply paint to
match the card table. In use, the clamp is
slipped over the leg and the screw is
turned around to engage the slot, after

COPPER TUBE
EDU‘-‘SIDE DIA-
Eul:l".l.'fIHG

= SHADE FRAME

TUBE BRAIED
T0 CLAME
1 THICKMESE: QF
TABLE LEGC

INSERT LIGHT CoRD
B-I'F-I'.'IHEJE-'E DING TURE

which the thumbserew is tightened to
hold the ¢lamp in place.

f[ Always joint a saw to insure a straight
cutting edge before filing the teeth.



03 POPULAR

I
/
&
LR

HARMDLES
SLIDE N
HERE

Carrying a Filled 0Qil-3tove Tank Becomes an Easy
Task with This Wire Handle

Wire Handle Carries Oil-Stove Tank

Ag there were thousands of oil stoves
sold having this type of tank, there are no
dounbt many persons who would welcome
a wire handle for carryving the tank when
it iz to be refilled. Take a 30-in. length of
He-in. wire, slip a 4-in. wooden handle
over it and then bend the wire to the
shape shown in the detail. In use, the two
parallel ends of the wire are =lid into
grooves already provided at the bottom ot
the tank, in which position it is readily
carried about.—E. L. Bray, Springficld,

Massachusetts,

Hinges Made from Sheet Metal
and Brass Tubing

Decorative hinges to suit almost any re-
quircment may be made of brass tubing
and heavy sheet metall The sides of the
hinge are cut from the sheet metal to the
required shape and are beveled slightly on
the sides at the joint. A piece of tubing is
next fitted with a metal rod long enough
to serve a3 a hinge pin. With the rod re-
moved, the tubing 15 sawed into three
equal pieces, which are slipped over the
pin and placed in the groove, The two
outside sections of tubing are soldered to
one of the side pieces and the center sec-
tion is soldered to the other piece. This

MECHANICS

method will be found particularly handy
when making ornamental strap hinges on
old furniture.

Repairing Crankecage Drain Holes

In model-A Ford cars, the crankcase
oil drain is not integral with the crankcase
and trouble is sometimes expertenced by
having the drain loosen because the plug
has been turned in too tight. This usually
causes no leakage, but it will be almost
impossible to get the plug out when
changing oil the next time. If this hap-
pens and there is no leak, the drain can be
made firm by having the projecting metal
electrically welded to the crankease at
two or three spots to keep the drain from
turning when the plug is unscreved. With
electric welding the oil need not be re-
moved, but care should be taken to avoid
burning a hole through the relatively thin
metal forming the lower half of the crank-
case.—R. B. Mitchell, Mt. Vernon, N. ¥.

“Word Builder” Helps Win Contests

Here 15 a “word builder” that will help
in making . three and four-letter words
from the letters in a sentence furnished
by some advertisers. It consists of two
pieces of cardboard stapled together at
the ends between which a number of disks
are pivoted, all of the letters to be nsed in
the contest being printed on each disk. In
use, one disk iz turned at a time and as
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Three ar FoursLetter Words Are Quickly Listed for
Contests with This *Weord Builder™

new words are brought into sight, they
are listed on a sheet of paper~—Flovd Mix,
Chicago, IIL
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Improvised Four-Jaw Drill Chuck

As most small drill chucks are of the
three-jaw type, trouble is often experi-
enced in trying to hold square stock with
them., Being unable to purchase a four-
jaw drill chuck for use in small model
work, I made one from a tap wrench. To
do this, either turn down the end of the
shank to fit a three-jaw chuck or drill the
end to take a short piece of round stock
which can be clamped snugly in the drill
chuck—L. H, DeWitt, Canton, Ohio,

Toy Pulleys and Wheels Made
of Paper and Cardboard

Wheels, pullevs and small rotary parts
for toys are easily made from gummed pa-
per and cardboard. To make a flanged
wheel begin as shown in detail A, 5lip a
cardboard disk over a dowel of the same
size as the axle on which the wheel is to

Capdboard and Guoummed Paper Used 1o BMake Ratary
Parts for Toys and Small Working Models

be uszed and wind on pommed paper to
make the core of the wheel. Then another
disk is added as in B, and the assembly 1z
glued together. It iz a good idea to grease
the dowel to prevent the glue from stick-
ing to it. If the palley 15 to turn on its
shaft, collars of rolled gummed paper
should be keved to the shaft on both sules
of the pulley to hold it in place. Cams can
be made by inserting a small block as
shown at C, while a crank is made by roll-
ing gummed paper on one end of a dowel,
as illystrated m detail D,

Buhlwark Imitated by Poworing Celored Concrete into
Maolds Ceontaining Patterns of Wood ar Metal

Buhlwark with Colored Concrete

Buhlwork is easily made with colored
concrete, A wood pattern is cut out on a
scrollsaw and 15 tacked to a back to form
a mold, after which the concrete is poured
into the cut-out part of the pattern. An-
other method is to arrange pieces of heavy
cardboard 1n a mold and A1 it with con-
crete.  After the concrete has set for a
day or two, the cardboard is removed and
the resulting depressions are filled with
colored concrete. If desired, the patterns
may be made of colored woods or polished
brass and left in the work. A third meth-
od of imitating buhlwork is to stamp the
pattern, In this case, the concrete is
poured into the mold, and the patterns are
preszed into the soft concrete,

Lens Cap Aids in Focusing Camera

A camera-lens cap, made by cutting out
one end of a pill box to let light enter at
two sides but not through the central half
of the lens, will aid greatly in obtaining a
sharp focus. When the camera is out of
focus a line in the image appears as two
lines, which rapid-
ly merge as a
sharp focus is ap-
proached. The
same effect may be
ohtained when fo-
Ccusing a4 camera
that has the lens
wide open.
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COLORIMG ELECTRIC
LAMPES By DIPPING

By D. M. CAMPANA

WIT” a kit of specially made col-

ors that are transparent, water-
proof, and will not fade, artistic work
can he done on glass, china, pottervy,
wory, leather, wood or metal, There 15
practically no limit to the field and von
can build up a substantial business in
window decoration for churches,
homes, hotels and restaurants.

While this kind of work does
not differ greatly from ather styles
of painting, it does require pa-
tience and attention, the technigue
involved heing slightly different.
As the decoration 15 more or less
transparent, depending on the
amount of color applied, tmper-
fection in the application can
readily be noticed, These colors
are slow dryving, about twelve
hours being required. 1t is not ad-
visahle to add any drier to them
as 1t will not help muoch, and besides, the
addition of drier will affect the adhering
property of the colors, It is of great im-
portance that vou clean the turface thor-
ourhly before applving the colors, Glass
should be cleaned with soap, alecohol or
ammotnia, and must be drv. To avoid lint
or duast, nse a pece of chamaois skin -
stead of a cloth,

Paper patterns in great variety can he
ohtaincd for decorating windows, These
have designs printed on them and the va-
rious parts of the design are numbered to
indicate exactly what color 12 to he uzed.
However, you can also draw your own
designs or thev may be pictures clipped
from magazines, It is best to have the




design on a piece of tissue paper
so that you can easily judge the
distribution of the color owing
to the penetration of light
through both the paper and
rlazs, For this reason vou should
work with the glass between
yvourself and the illumination.
The pattern i1z fastened to the \d
reverse side of the glass with ]
pieces of adhesive tape at the :
corners, so0 that vou look through the
glass at the design,

Now start teacing the lines of the de-
sigm on the glass with black, Thiz is done
by means of a lining brush or an ordinary
pen, the brush bemmg used for the lieavy
outlining and the pen for the finer lines.
The outline is to keep the colors
separate, to accentuate the work,
and to make realistic stained-
glass effects, When lining on
windows, it is a good idea to
make wse of a stick as an arm
rest. As soon as the outline is
thoronghly dry, the pattern can lbe
removed, and the colors applied,
being sure to dust the glass with a
dry chamois firet. As the colors are
semti-liquid, they can bhe used di-
rectly from the bottle. Always stir
the color well so that the pigment is
thoroughly mixed in the solvent. Keep
the bottles tightly corked when not in
use, Do not load your brush heavily
with color as it may drop off onto the

611
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THE PATTERH 15
FASTEMED T THE
BACK DF THE GLASS
WITH ADHESI'WE TAPE

\

| work where 1f 15 not wanlted or it
BLACK CUTLIM I MG
1% DOHE Wiy &

SIRIPING BH1SH

mav ren dewn over the owutline
aiter being brushed on, Generally
the background or broad tints are
first and the finer detailed work
later. Use n large flat hrush for the
background and start at the upper
part of the glazs, gradually working
down until the space is flled. Try
to streteh the color with the brush
rather than to apply the color in
gquantity, The shade may not be as
decp as desired at first, but vou can
deepen it by giving it a second enat
the next day, after the first eoat
has become dry. Stippling and pad-
ding ean be done within two hours
to smooth out uneven spots in col-

A PLH May BE USED TO
CUTLINE HARRIW LIHES
ELDVY . FLIWER TESIGH
UM SUNPORTH DOOR

b i |

[} -I.I.I' :".‘I':I'- afre |||.|':II.' I||- _r-'lr'!{' :-III-;
of cotton cloth, the lint having
been burned off They are moistened with

some ol the color so that they will not re
move too much of it from the plass, If
the pad becomes loaded with color, rub i
occasionally on a piece of clean paper and
proceed as hefore. The work of stippling
and padding 15 hest done after the coloi
has set, a3 when iresh, it will come off tono
casilv, After the lirgt color has been ap-
plied, start on ancther; not close to {he
firat one, to prevent the colors from ron-
ning together. In this way the entire de-
gign 38 carefully Alled in, The next dav
vou can repeat the coloring to get various
shades and it mav he necessary to apply
three or four coeats for the darker por-
tions of the picture.

Removing these colors i3 rather difficult
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as they become very hard. But if this is
necessary for any reason, they should be
modstened with turpentine for 24 hours.
If the decoration to be removed is on a
standing window or panel, vou may cover
it with a rag soaked in turpentine, After
this period of soaking, the color will he
sufficiently soft to permit scraping it off
with a safety-razor blade, Of courze, the
color can easily be removed while fresh: a
rag moistened with turpentine will clean
it off thoroughly.

Practically the same methods may he
followed for coloring china, pottery, met-
al and wood, These colors can also be
spraved with an air gun on production
work in manufacturing plants, In this

ET

case considerable air force should he used
and a heavy coat should not be attempted
in one spraying, For coloring electric
lamps by the dipping methaod, put some of
the color in a can which iz just a little
larger than the lamp, as shown in one of
the details. For making lamp shades, non-
burn celluloid is available. This is easy to
cut to the shape required after which it
may be colored in anv way to suit yvour
taste, and can then be laced to & wire
frame. Another interesting and profitable
application of these glass colors is the
making of clectric signs, which consist of
wood or metal boxes with colored glass
fronts and are equipped with electric
lamps for illumination,

Dead Ducks Used as Decoys

When mallard, teal or pintail ducks are
flving rather low, a few dead ducks of any
of the above species placed in a life-like
position about 20 vards from the shore
will gerve as decovs to atteact the Aving
locks, The decovs should be placed in
shallow water where arnuatic weeds grow
to the surface. To set the decovs, make
several piles of weeds to within about 2 in.
of the surface of the water, locating the
piles =0 that when the decovs are placed
on them, they will have the appearance
of feeding., Next set a dead duck on top
of each pile and push a forked stick into
the weeils to support the ducks’ necks in
a natural position., Now return to your
blind and await results. If yon have a

caller, uze it when a flock appears, repeat-
ing the call at intervals as the ducks cir-
cle above, I a caller is not at hand, a
drake’s call can be imitated by closing
vour nose with the fingers and quacking
like a duck. A little practice will enable
vou to imitate the calls of the various
species of ducks. Many sportsmen use
only this means of calling ducks. As other
ducks are Killed they can be added to your
flock of decovs. Thizs method will be found
very effective on days when there is hittle
wind or only a light riffle on the surface
of the water,

@[ The surface of metal to be electroplated
should be free from scratches or imper-
fections, as they will still be noticeable
after the plating is finizshed.
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Modernistic Table and Lamp
for Your Den
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Monel-Metal Top Adds to the Appearance of This
Modernistic Table

Monel metal is used as a covering for
the top of this table, which has a lamp to
match. The table is made of wood with
the exception of the hase, which is cast
from plaster of paris. Long woodscrews
driven through the rear supports into the
baseboard haold the table in a vertical posi-
tion. The lamp socket is supported by a
length of nickel-plated brass tubing, the
lower end being flared to keep it from pull-
ing out of the base, which is also cast
from plaster of paris,

String Raizes Contents of Tobacco Tin
to Convenient Level

The contents of a tobaceo tin may be
raised to a convenient level with a string.
Cut a picce about 30 in. long, double it
and tie the
ends topether,
Remove the
paper package
froma new
tin, place the
looped string
over the lid
hinge and
drop the slack
into the tin.
Then replace
the package,
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leaving the knotted end of the string owut-
side which is pulled in order to raise the
paper container,

Clogged Drain Scuppers on Boat Cleaned
with Bilge Pump

To clean clogged drain scuppers under
the deck of a cruiser, use of a bilge punmp
is effective. Tmmerse the suction end of
the pump into a pail of water and insert
the hose on the discharge end into the
scupper to be cleared. Usually, a few good
strokes of the pump will blow out the
small particles of dirt and paper lodged in
the pipe, In stubborn cases it may be nec-
essary to soak the clogged scupper over-
night with some drain-cleaning solution
and then apply the pump.—K, F. Keith,
at. Petersburg, Fla,

Window Stop from Wood Block

Handy window stops for holding apen
windows can be made by pivoting a wood
block to the casing. The block iz sawed
to the shape shown, after which a short
section of the molding forming one side
of the window
slide ig cut
out to accom-
modateit. A
twist of the
stop allows
the window to
paszs, while a
turn inthe op-
posite direc-
tion stops it,
—B. Ruthen-
berg, Chicago,

Making Chains from Wire

Chains of almost any length or weight
can be made by wrapping copper, brass,
silver or other metal wire around a hard-
womd form having a cross-sectional shape
that corresponds to the desired shape of
the links. First wrap the form with a strip
of paper about 1 in. wide =20 that each tirn
overlaps one hali of the preceding turn.
Wrap the wire over the paper in tight even
turns, making as many turns as there are
to be links in the chain. Then tack the
ends of the wire to the form and hold it
over an open flame. The heat will anneal
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the wire so that it will hold its shape, and
at the same time burn away the paper 20
that the form can be pulled out of the
wire coil. The turns of wire are now cut
apart with a pair of side cutters and are
soldered or brazed together to form the
links of the chain. The brazing may be
done with a mouth blowpipe and an alco-
hol burner with the links resting on a
charcoal block. A spelter, having a lower
melting point than the material from
which the chain is made, should be used
for this purpose, Brass turnings may he
used as spelter if they are mixed with
granulated zinc and melted in small quan-
tities. The more zinc wsed, the lower will
be the melting point of the spelter. Silver
solder of suitable hardmess may also he
applied by the same method.

Float Aids in Siphoning Beverages
into Bottles

When siphoning beverages into bottles,
a float to carry the end of the siphon hose
will help prevent the sediment in the hot-
tom of the container from being disturbed,
The float is a wood
block drilled in
the center to take
the end of the
hose. Nails pro-
jecting from the
underside corners
of the block, sup-
port the float when
it gets near the
bottom of the con-
tatner and pre-
vent sediment
from entering the
bottles,

Hacksaw Used as Straightedge
in Seribing Lines

When marking planking lines on modcl-
boat decks, or other lay-out lines on
smoath steel or iron, the trouble often ex-
perienced by having the straightedge slip
as the geriber i pulled along against its
edge,can be eliminated by using a straight-
backed hacksaw hlade for a straightedge,
The set in the teeth of the saw is sufficient
to grip the surface and hold the straight-
edge in position,

615

Camera Holder Made from C-Clamp

Attach Your Camera to
Chairs, Tables and Qth-
er Objects
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IFor indoor photography or for long
hikes, this camera holder will be found a
greater conventence than a tripod, as vouo
can support the camera on anything with-
in the limits of the clamp jaws. The hold-
er consists of a C-clamp and a pipe nipple.
The latter 15 slatted lenpthwise at one end
to fit over the clamp, and is drilled for a
bolt and thumbnut. A short picce of brass
rod, turned down and threaded to screw
into the bottom of the camera, is fitted
into the other end of the nipple where it
ig held by a U-shaped pin. The angle of
the camera can readily be adjusted by tilt-
ing either the C-clamp or the pipe nipple.

Door Locked Effectively with Chain

Effective night locks for doors from the
inside may be made from a short length
of chamm amnd a large metal drawer pull.
The chain i5 looped around the door knob
and the drawer
pull is run through
the end links and I!
is screwed to the  §K
door casing as |
shown, allowing '
enough slack in Al
the chain to slip it ;
on and off the
knaolh when the
door is closed.
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for Short-Wawve
Battery Receiver

k.l JTHOUGH designed for use with the

twa-tubhe short=wave set describeid in
the Heptember isspe, this simple audio
stage may be added to any small 2-yolt
hattery-operated receiver in the same
manner. Exceptional volume is obtained
v the use of a tvpe "33 pentode amplifier
fube 1n this separate stage,

The same dry-cell A-battery mav he
employed,. However, as this tube places
a greater drain on the dry cells, it i5 hest
to use a bank of these connected in series-
parallel, as shown at lower left in Fig. 1A,
The builder may prefer to use a Z-vaole
stovage cell; m this case the tubes in the
<o are copnnected m parallel, instead of
series, and oo hlament resistors are re-

guired in either unit,

The added resistapce-coppled andio
stage 13 shown in the schematic diagram,
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Fig. 1A, and indicated by the black-line
portion of the simplified wiring diagram,
Fig., 2A. The 13Vi-volt C-battery and the
additional 45-volt B-battery are connected
without disturbing anvy of the original
battery connections, The phones, or speak-
er, are plugged into the cord-tip jacks
mounted on the side of the amplifier unit.
Two flexible leads are then run from the
phone posts of the set to the input posts
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on the amplifier. Posts marked P and
positive ™ on each unit are connected just
as shown,

The metal base for the added ﬁmpﬁﬁr:r
unit is 4 in. wide, 234 in, high and 10 in.
long. Holes for the wafer-type socket and
the combination S-ohm rheostat and hla-
ment switch are drilled 23 in. from each
end. The hole for the tube socket should

fCantimeed o page 11640
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Easy Solutions fnr Everyday Radio Problems
\
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Compact DX ANTENNA

Works Thmugh Local Interference

N ecrowded localities

where man-made stat-
ie is troublesome and lim-
ited roof space does not
permit the erection of a
doublet receiving anten-
na, this compact installation will give
excellent results any tvpe of
ceiver. The signal pick-up portion of the
antenna svatem is raised 18 it above the
pooi, well away from sources of inter-
ference, by means of several sections of
galvanized-iron pipe,

A pair of homemade transformers are
wscd to transier the
the antenna through a shickied léad-n
to the recciver. This Aexible msulated
lead-in wire has a covering of metallic
hraid. The metal beaid acts as o shield
and should be protecied with a covering
of friction tape where the wire 13 sup-
ported with stand-off insalators on its
way to the zet, This metal shield is
grounded at several
points as indicated.,

A 4-in, foor Aange is
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Remote-Contral Units for Operating Hadio Be-
ceivies from Adjoining Rooms, as Shown Below

A |:l|.|'r|_

! Automatic Remote Control for Six

|I Different Stations

_-I When coupled to the tuning condenser
ghait of any single-dial receiver, this in-
prpenszive full-automatic remote-control
assembly turns the radio on and off, ae-
1.'1:|:r:.|!1.-'|_1' hl,'h_'l:t.‘\- r-.'i.*{ |[iﬁ-|.'1'{':|'|l: h[:llil.‘.ll't:-'- ."I.I'u:i
adjusts the volume control to swit the op-
erator. Manual tuning other than that
necessary for the original settings of the
selector Dbuttons, ig8 entirely eliminated.
The motor operates from the 110-volt a.c.
house line, and the push-button control
box mav be placed at any point within
73 ft. of the receiver,

Two-Tube Amplifier for Any A.C,
Television Receiver
This resistance-capacity coupled ampli-
fier, shown in the simplified wiring dia-
gram, may be assembled in breadboard

Jl{_:ﬂ “‘II_ LC‘E}-@-L_ A E"’

ru. }qu

i
fashion and~TConnec ﬁ Lo the Hetm‘tnr

output of any tunef that will cover the
televigion band. It has been foungl very
efficient for extending the high and, low-
frequency ranges, |'-.I' r{_

alr Yy I,;Er
Miniature Tubes ipr hort Waves

Only slightly larger than a shoe button,
these little tubes, deseribed at the recent
convention of the Institute of Radio Engi-
neers, may be used in standard ultra short-
wave circuits. Compared with their big
brother at the right, a modern tube of
nsnal size, they are truly the midgets of
the tube family. They have been worked
successfully in tuned r.f. amplification at
around 6 meters where only very special
experimental tubes have been effective be-
fore. Inm a standard circuit, the screcn-
grid tyvpe, at center, provides satisfactory
amplification at 6l centimeters, or a wave-

et

Special Shar-Wave Tubsa as Compared with the Usual
Receiving Type

length of about 23.6 inches. The gain per
stage at 100 centimeters in a tuned r.i.
circuit would be around 4, At this fre-
quency perhaps only one r.f, stape would
be practical, However, at 6 meters two or
more stages could be used. This tube s
also emploved as a detector. The triode
tvpe at the left 15 wsed as an oscillator.
@[ Blueprints covering radio construction
articles in past issues 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.



l_""['J"I'EiJ with an electric-heater fan of

the type shown in the circnlar detail,
this miniatore “wind tunnel™ quickly dries
negatives, which are suspended from
crosspicces at the top. The interior 14 eaz-
ilv accessible as the front consists of twno
sliding plate-glass panele.

Material needed to build this dryving
cabinet are two 3-ply, 5§ by 30 hy 72-in,,
pieces of fir plywood. The panel that forms
the top is ripped 1374 in. wide and is cut
Bl in, long as in Fig. 5, The bottom piece
iz ripped to the same width bat is cut 69
in. long, allowing a 9-in. projection for
mounting the tan. The back picce is cut
134 in wide and 391 in. long. and the
ends each 1314 by 1334 in. These dimen-
sions allow for cutting rabbets on the top,
hottom and end pieces, If no power saw
is available for cutting the rabbets, then
the parts may be joined with plain butt

—

Joints and the dimensions must be altered
accordingly.

The back edge of both end pieees i rah-
heted 996 by 54 in., which size rabhet is
run across both endz: of the top and down

6]
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Cut a circalar opening for the
air intake and another one of the
same size lor the air exhaust, the
latter |l|.'i:|:.‘_'_-' l.'l-'.'l'l'*._'-_'lI il: vou :||_';.i_1'|_',
with copper screen. Assemble the
parts | SCrew the back
picce to the hottom with Na, ©
rowmnd-head

ke f el
. {r
1% s 1T1E

brass screws 174 im.
long, Waterproof casein plue
should be usced at the joints
Screw one endpiece in position
permanently, set the center up=
right in the mortises and tack the
other end in place temporarily.
BOTTOM MICUTETS

TO o Bail
FCs Fanl

CORMER DLTAIL

@

To form & tray in the

5

Lattom of the drier, strips

TABLE, Tre® O SHELF—T

@

AFEBEH TUEE
LEARE TO DRAIN

WHEN N
EHCTH

1

LAEI-'I'.‘E"M!EEIE"'ILTEE-J.S 1 in. wide are ripped from

-1n, stock with the

o

=

the back edge. The same is true of the
hottom, save on the one end on which the
fan is mounted. The rabbet on the back
pdlre of the bottom piece is stopped and a
Mo by 54-in. groove is run at right angles
across the face as shown in Fig, 2. Fig. 3
shows the location of the ¥ by I4-in.
grooves which take the sliding glass doors.
These grooves are run the same on the
top, ends and bottom. Cut a ¥4 by 34 by
3-in, maortlse at the center of the bottom
and top picces to take the wpright. This
is eut from Ig-in, plywood and when in
place supports the top and also acts as a
meeting rail between the sliding glass
panels,

edges beveled 45° and
tacked to the bottom as in Figs. 1 and 2,
Crosspieces are fitted with the ends mi-
tered to 457 as shown, and a hole is bored
through the bottom to take a 1Wi-in.
length of 34-in. brass tubing, which is
deiven in until the end is flush with the
suriace. Fitted with a piece of rubber tub-
ing this forms a suitable drain as shown
in Fig. 4.

The racks supporting the negative hang-
ers are made as in Fig. 1 which gives the
dimensions for an 8 by 10-in. hanger. The
racks may he made for any size hangers
anid are simply screwed to the back of the
drier in a convenient position. The top
face of the horizontal piece is grooved ¥
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by T4 in. as indicated, the grooves spaced
34 in. apart center to center, which will
allow plenty of space for twelve holders
on each rack,

This done, all surfaces of the drier, in-
side and out, are coated with hot paraffin
melted over a bunsen burner or anyv other
suitable source of heat, The melted par-
athn is applied to the surfaces with a small
brush, care being taken to work it into
the corners and particularly the grooves
which take the sliding doors, One coating
is sufficient to waterproof the wood and
any excess may be scraped off after the
paraffin has hardened. Another water-
proofing preparation that can be used con-

623

sists of parafin dizssolved in ordinary
cleaners’ naphtha. This 15 easy to apply
with a brush and leaves a uniformly coat-
ed surface. When finished, clean the brush
mn gasaline or naphtha. The racks may be
coated also on all surfaces and edges. Slide
the glags doors in place in the grooves and
fasten the looze end of the drier perma-
nently with screws, Aount the box on
two crosspieces ripped from 1%-in. stock,
one piece 134 in. wide, the other 134 in,
Screw the narrow piece to the bottom at
the end opposite the fan. Holes may be
drilled through the base of the fan to take
small screws or bolts to hold it perma-
nently in position,

Non-8lip Chock for Airplanes

This airplane-wheel choek will not slip
as the gpreater the pressure against it, the
deeper it digs into the ground, It is made
of 2 by 8-in. stock. After nailing the chock
torether, drill
small holes in
a couple strips
of flat iron and
nail them to
the sides as
shown A
wood rasp is
i used to curve
Lar the upper part

of the chock
to fit the tire,
after which a hole is drilled through the
chock for a rope with which it is pulled

away from the wheel when the plane is
started.—C, Sezsions, Wavneaville, I1L.

Neat Paper Weights from Tobacco Sacks

News stand operators, drug stores sell-
ing magazines, and other vendors of news-
papers and magazines should be interest-
ed in how a dealer in Tampa, Fla., solved
the problem of weighting his wares. He
merely secured a number of small tobacco
sacks and filled them with sand. The draw
string is pulled tight, tied, and the resalt 15
a neat weight, which does not tear the pa-
pers when they are jerked from the pile,

e ——

[ Caliper a bored hole at several points
along its length, as the size at the opening
may be misleading.
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Mounted on Old Auto Chassis, This Feed Grinder Is Powered by the Auto
Engine and Can Be Towed

Portable Feed Grinder Powered with Old
Auto Engine

A Texas farmer mounted a large feed
prinder on an old auto chassis and towed
it around to his neighbors to do ther
rrinding work. Power for the machine is
taken from the old auto engine through
the transmission to a pulley on the drive-
chaft, the pinion having been removed
from the end of the shaft inside the dif-
ferential, Folding platforms on cach side
afford facilities for feeding the grain and
loading the ground feed, and are hinged
so that they may be raised and fastened
againzt the side of the grinder when not
in use.—ordon Holiord, Garland, Tex.

Adjustable Hand Clamping Screw
for Machine and Fixture Work

Alany cases oc=
cur on machine
and fixture work
where a hand
clamping screw
must have a cer-
tain amount of ad-
justment to make
carrcction for the
wear of constant
use, Several types
of adjustable

S B RS
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screws are in use by
manufacturers but the
one shown in the draw-
img will interest the small
gshop man becauvse it can
be made up from parts
easily produced, The
screw 15 a headless one
with a flat cut on one
side about half the length,
A collar or sleeve is made
with a plain hole fitting
over the serew and a
tapped hole in the side to
take a handle. Two lock-
nuts complete the device,
In the illustration the
screw is shown in use on
a double angle plate, The
screw turns in a tapped
hole in the machine table
and the angle plate is
turned and tightened in
various positions to suit the work, This
constant adjustment canses the handle to
hit one side of the plate in time, and when
this occurs the locknuts are loosened and
the bottom one turned until the screw
tightens up in the proper position, after
which the top one is tightened to lock the
setting. When the screw is in use there is
no tendency to unlock the nuts as the han-
dle bearing on the flat takes the strain of
the loosening and tightening movements.

Cutting Uniform Grooves in Wood

To cut uniform
ETOOVES In a wood
surface without
splintering the
wood, brad two
brass strips to the
work to serve as
a guide for the
pouge, Ifthe
brass is thick, the
inside cdpes
should be beveled.
Use an outside
ground gouge a
little wider than the groove.
gent, Rutland, Vi,

W, H. Sar-

[ Use a fine feed on milling-machine work
that 15 likely to be easily sprung,
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Air-Cooling Device for Linotype Machine

Linotvpe machines casting large slugs
or locked for recasting, frequently develop
trouble from overheated molds, which re-
sults in backsquirts and other metal trou-
hles when not equipped with water-cooled
maolds, To eliminate this trouble and as-
giire uniform sligs on long runs, the ma-
chinists in charge of a battery of linotype
machines in a large composition plant
made a compressed-air blower that proved
very practical. It is made of pipe fittings
and 15 attached to the knife-block locking
studls. A pipe 15 run from the compressed-
air line to the machine and is connected
with the blower by means of a hose. A
valve repulates the amount of air used on
each machine and temperature can be
very closely regulated for each individual
machine to suit the job at hand. The pho-
to shows the construction of the blower

Made of Pipe asd Fitiings, Thia H1-}um Cacla Lina-
iype Machines While Casiing Large Slugs

and the method of attachment. In plants
not equipped with compressed air, or for
a single machine, a small air compressaor,
siich as the tvpe uzed on automobiles,
hooked up to run off the motor, will give
equally satisfactory results,

Sliding Rods Hold Sheet-Metal Stock
Along Wall

To elimmate lifting heavy pieces of
sheet metal from bins, a tinsmith stacked
his stock on edge along one wall of the
building and supperted it by means of
I4=in. iron rods. Wood blocks nailed to

MECHANICS

T SHEET WETAL

SBrocks of Sheet Metal Stacked on Edge Along Wall
and Held by Shding Eoda

the wall were fitted with large screweyes
through which the rods were dropped as
indicated. To remove a picce of the metal
from either end, it was only necessary to
lift one rod and pull the sheets forward to
select one of the desired gauge.

Preventing Double Exposure of Films

After spoiling several films through dou-
ble exposure because [ had forgotten
which plate in the holder had been used,
T put little paper stickers over the holder
g0 that they are torn in pulling out the
dark slide. Im this way, I can tell at a
plance which plate has been exposed.—E.
W, Ross, Athens, Ohio.

Keeping Pump Cylinders from Freezing

Where a pump cvlinder is so0 located
that it may freeze, much trouble can be
avoided by drilling and threading a hole
in the pipe just below the cylinder, and
serewing in a brass
tap. When the tap 15
opened, air rushes
and drives the water
back into the well, and
a few strokes of the
handle will empty the
cylinder, In use, the
tap 1s closed and the
pump must be primed. Team W
—yeorge Smith, Sim- m&mmt’ )
coe, Ont., Canada.
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ting No. 1 pointer at the extrem-
ity and matching the other blade
with it. A straightedge, laid from
this point through the center of
the mandrel, should cut the same
point on the other blade of a two-
blade propeller, while a three-
blade wheel should have each
center line at an angle of 120°. A
propeller should balance when
rolled on parallels with the man-
drel inserted—William B, Park
Evanston, I,

Antique Green-Bronze Finish

T FIT
PROR®

£
a

(@1
l_l,-—{\' ~F | MANDREL

Those Who Frequently
Uaeful fnﬂ

Jig to Test Pitch and Radius
of Boat Propellers

Pitch and radius of a propeller blade
up to the 12-in. size, can be accurately
checked by means of this simple jig which
ia built up of standard pipe fittings and
somée steel rod. The vertical piece, 76 by
13 in., i threaded into a pipe Hange
mounted on a wooden base. Two tees
with setscrews are next slipped on, the
lower one being ftted to hold the pro-
peller and the upper one the pointer as-
sembly, which can be adjusted to the cor-
rect shape of the propeller. The utility of
this jig lies in the ease of determining
whether all of the blades are matched.
Place the. best blade up and adjust the
pointers against its surface; then rotate
it & that the next blade comes in thig po-
sition, and the difference, if any, is quickly
scen. The propeller is then placed in a
vige and the blade that is out of true can
be brought back to shape with a lead ham-
mer. On most propellers this need only
Le done at the greatest width of the blade,
but large propellers may be trued at sev-
eral radii, The extreme tips of the blades
should all he the same distance from the
center, which can be ascertained by set-

* DIAMETER/

DETAIL &F

ir Boat Propellers Will Find This Jig
hecking for Unifarmity of Blade Curvature

on Copper and Brass

Antique green finish may he
produced on copper or brass by
coating the work with an oxidiz-
ing solution, which consists of
ferric chloride, 3 oz, sal ammo-
niac, 16 oz., verdigris powder, 8
oz., common table salt, 10 oz, and
cream of tartar, 4 oz., dizzolved in
water, 1 gal. The work should
first be cleaned thoroughly, after which
the solution can be brushed on the work,
or it can be dipped into it. After the solu-
tion has been applied, it may be stippled
by working the surface with a soft, round
brush. Good imitations of naturally aged
bronze may be produced with a little care
and practice. The solution may be used at
room temperature. Items made from iron
or steel may be finished by this method if
they are first copperplated.

Electric-Wire Conduit from Umbrellas

Umbrella ribs
make good con-
duit for protecting
small electric
wires such as are
used for bells and
buzzers. To install
the conduit, lay
the wire inside the
rib, place the lat-
ter with its open
edge against the
wall or floor and
then fasten it in
position with small staples.—Frank W.
Bentley, Jr., Missouri Valley, Ia.
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Increasing Life of Bandsaw Blades

Breakage of bandsaw blades can be re-
duced to a minimum by taking a few pre-
cautions, When the break is in the weld
there 15 little that can be done to eliminate
it as it is caused from not being properly
welded or the metal not being annealed to
the proper degree of density. Care should
be taken to see that the metal has been
fused together before the fin is filed to the
thickness of the rest of the blade. Break-
agre or cracks in the metal are usually due
to the metal becoming hardened from the
friction of the blade against the bits or
puide rollers, The blade can be annealed
by holding a piece of soft-grained emery
stone against the side and back of the
blade as it turns. This will remedy the
trouble temporarily, but constant use will
soon harden the blade again and the above
operation will have to be repeated. Bits
aiid rollers of hard fiber substituted for
the steel ones will usoally prevent many
eracks in the blade and be less trouble-
some.—Emery F. Bull, Chicago.

Spring Clamp Holds Sheet Metal
for Pattern Work

RIVETED

ETRONG
S G

|
-

EET

STEEL 7.

Sheet=Idetal Held in Place for Cotting by E-pri.u:' Clamgs
Screwed to Bench Top

A spring clamp to hold sheet metal
while punching out designs may be con-
structed from a strong coil spring and
three picces of steel, two of which are bent
to a V-shape as shown, and are held to-
gether by a crosspiece. The spring is fas-
tened to the latter and to a metal plate,
which is screwed to the bench top for
protection against the cutting tool.
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Large Charts in Shop Wound en Rod Inside Mailing
Tube Protected from Being Sciled

Chart Case from Mailing Tube

Made from a cardboard mailing tube,
this case is handy for protecting a large
chart or drawing m the shop against dirt
and grease. The tube is glotted as shown,
and the ends are plugged with wood disks,
which are drilled to take a length of dowel
rod having a small crank keyed to one
end. The upper edge of the chart is glued
to the rod and is then wound on it, after
which the case 15 assembled 2o that the
free end of the chart projects through the
cslot of the tube. If a wood strip 15 tacked
to the lower edge of the chart, there will
then he no inconvenience caused by get-
ting the entire chart inzide the case, zo
that it cannot be pulled out when it is to
be used agan.

Protecting Ends of Armature Shafts
" from Gear Pullers

When an armature 15 removed with a
gear puller, 1t 15 a good idea to protect the
ends of the shaft, especially if the arma-
ture ig to be placed between lathe centers.
The fitting shown in the detail is handy
for this purpose.
It 15 made from a
short piece of
round steel stock
and iz placed be-
tween the ends of
the armature shaft
and the screw of
the puller—]J. P.
Kincaid, Colorado,
Texas.




BEST QUALITY
PAINTS LAST
¥ LONGEST

W.CLYDE LAMMEY

Im OME owners who do their own ex-

terior painting will not only effect a
material saving in initial cost, but will
also have apportunity to give attention to
those small details which mean added per-
manence to the job. The late summer is
the best time to paint a house, At this
season the weather is more setiled. Damp-
ness in the wood when applying paint is
certain to cause more or less trouble. Also,
the painting should be done before frost
cOmmences,

For average work yvou will need a 5-in.
brush for the large surfaces, a 3-in. brush
for reaching those places inaccessible with
a larger brush and a l-in. brush for the

G623

BURNING OFF OLD
PAINT WITH
BLOWTORCH

LOOSE, PEELING
FAINT REMOVED
WITH WIRE BRUSH

close work on window sash
and doors., The split or flag
ends of the bristles of a good
brush eateh and hold the paint,
draw it out in an even fAlm
when making the stroke and
prevent excessive dripping, Be-
canse of the superior work one
can do with them, the most ex-
pensive brushes are really the
cheapest. Quality brushes
should be kept scrupulously
clean, they should always be
suspended in linseed oil after
cleaning, and when in use, the
brush should never be presszed
into a corner to bend or spread
the bristles. Rough handling
will ruin any good brush. New
brushes should be suspended
with the bristles immersed in a
halt-and-half solution of tur-
pentine and raw-linseed oil for some time
before wsing. The brush should never
gtand on end in a paint pail with the bris-
tles supporting its welght In addition to
the three brush sizes gpiven you will also
need a dusting brush for eleaning the sid-
ing, window and door sills, basement win-
dows and other places which catch dust.
A putty knife having a stiff blade, a flat
scraper and a steel scratch brush are also
necessary when painting old worl,

It iz impossible to give a hard-and-fast
rule for determining the exact amount of
paint required to cover a building with
two coats as the accuracy of the caleula-
tion partly depends on the condition ot



BRUSHING DIRT
QUT OF CORNERS
BEFORE PAINTING

the surface and the
with wihich the paint s
applied. A reasonably ac-
curate Aprure can be ar-
rived at by measuring all
surfaces individually and
calculating the number of
square feet in each, making no al-
lowances for doors and windows
and counting the gables as squares
or rectangles as the case may be,
The total in square feet is then
divided by 350, which hgure is the
average in square feet that a gal-
lon of paint, properly mixed, will
cover an two coats, On work in
bad condition the coverage per eallon will
be l."-l'l1'|5'-ie|-.':i|5'-|:l.' lesa,

MNext, the surface to be painted must be
cleaned of all dust, soot and the dirt which
has collected near the foundations, New
work can be cleaned sufficiently with the
dusting brush alone. Any knots oozing
pitch shonld be thoroughly scraped and
sealed with two coats of orange shellae,
However, on new work the principal
source of trouble i3 dampness present in
the wood when the primer is applied. Old
work in good condition should be given a
thorough scrubbing with the steel scratch
brush and a careful dusting, Care should
be taken to cover every part of the sur-

Carc

M1 ALL THAT

FIGMENT AT
THE BOTTOM

face to remove all loose particles of old
paint. Blisters and areas which are peeled
bhadly can generally be cleaned off with
a scraper and coarse sandpaper., Leaky
downzpouts and gutters sometimes cause
trouble by keeping adjacent areas damp,
which in time causes the paint to chalk or
flake excessively even though the moisture
does not get under the film or was not
present at the time of application. Such
conditiong must be remedied, On old work

G20
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HOW T TAKE |
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COMPUTIKG AREA TD ’ 5
DETERMINE THE ARSUNT 1
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operator exercises extreme care. First,
obtain a permit from your fire-insurance
company as some policies are invalidated
if a torch is used without special permis-
sion, Make sure that the siding is nailed
tight enough so that the flame does
not get under it. Clear away all in-
flammable material and as an added
precaution, have a fire extinguisher
close at hand, or lacking this, a
large wet cloth. The torch can be
kept moving rapidly over the sur-
face with the flame directed against
the paint at an angle, which offsets
any tendency to set fire to the sid-
ing. Follow the torch immediately
with the scraper to remove the
softened paint,

All loose putty should be scraped
ifrom the windows but sash should
never be re-glazed or any holez or
cracks filled until the first coat of
paint is on and thoroughly dry.

the most difficult condition of all to deal
with is the “crackled-lacquer” effect cansed
by a much too heavy application of the
original paint, The surface is either rough-
ened by wrinkles in the film or is defaced
by wide irregular cracks. Usnally old paint
in this condition will defy all ordinary ef-
forte at removal. The steel scratch brush
or coarse sandpaper is of little avail if the
arca 14 large, and paint remover is useless,
Generally the one effective remedy is to
burn off the paint with a gasoline blow-
torch, This may be done with safety if the

This applies to window and door
sills also. Doors and entryways should he
given special attention as careful work
here adds much to the appearance and
permanence of the job, Oak doors ex-
posed to the weather turn dark after a
time even though finished in the natural
color of the wood. Take the door off the
hinges and remove the varnish with a pre-
pared remover. Clean up with a thorough
sanding, then lighten the wood to its orig-
inal color with an oxalic-acid bleach in the
proportions of 1 oz. of acid to 12 oz, of
water. Sand again to level the raised
grain, apply two coats of natural paste fill-
er and finish with two coats of spar var-
nish. Painted doors should be thoroughly
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cleaned and sanded before re-Onishing.
When painting or varnishing paneled
doors, finish the molded edges first, then
lay the finish on the panels with a hori-
zontal stroke using a medium-size brush.
Finish with long, sweeping vertical strokes,
Then lay the finish on the rails with
strokes parallel to the grain and lastly,
finish off the stiles. Be partlcular with the
back edge of the stile which i3 exposed to
view if the door opens inward, and do not
forget the bottom edge of the lower rail.
Either clean and finish the doors hrst or
leave them antouched until the last. They
should not be cleaned and then left while
the rest of the building is painted as un-
protected doors gather moisture quickly
and retain it

Considerable saving can be made by
purchasing ready-mixed house paint in 5
and 10-gal, drums. Many prefer this be-
cause of uniformity of color. When pur-
chased either in gpallon pails or in droms,
open the container and pour off the oil
into a clean can, Then make a stout pad-
dle of hardwood and bore several holes
through the wide end. The handle should

be long enough to be held in both hands.”

Add a very small quantity of pure turpen-
tine to the pigment in the bottom of the
pail or container and stir until the aceu-
mulation is broken up to a stiff pouring
consisteney. Empty this into a large clean
container. Stir thoroughly, adding the oil
gradually, and, if necessary, also small
guantities of turpentine until the so-

lution is brought to an easy brushing L
In stirring ready-mixed .l'l

consistency.
paint it should be remembered that all
the necessary ingredients are already in
the original solution, the amounts fixed by
tried formulas, and that the addition of
turpentine is not a matter of proportion
but iz only necessary to reduce the mix-
ture so that it may be brushed properly.
Priming coat: on new work require a
somewhat larger proportion of linseed wil
and turpentine. Ready-mixed paint of re-
liable manufacture is always to be recom-
mended in place of the lead-and-oil paint
mixed as needed from separate materials.

When painting the average house it is
hest to begin at the highest points and
bring the trim down as vou do the siding.
Before you set up the extension ladder,
zee that it i3 in good condition, One man
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should not attempt to raise the ladder ful-
Iy extended ; rather the top scetion should
be extended only about half way or less
and the ladder raised until it stands ver-
tically against the building, after which it
may be easily placed in the desired posi-

tion. When fully extended a 30-ft. ladder
should not stand at an angle greater than
25" with the building. Make sure that hoth
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RECE OF SHEET METAL
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bright sunshine after a
heavy rain. In painting sid-
ing, coat the lower edges
first with the loaded brush
held edgewise to the direc-
tion of the stroke, then lay
the paint on the flat faces
and draw it out to a thin film
with long, regular strokes.
Acquire the habit of dipping
the brush half the bristle
length in the paint and slap-
ping it gently against the
side of the pail each time it
i8 dipped. This will knock

==
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ESREAD THE PAINT
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e .: —
{_Lphrt |
A |
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legs of the lower section rest on solid
ground, so that the ladder cannot slip out-
ward or tip sideways,

Make hooks of heavy wire to support
the paint pails on the ladder, =0 that both
trim and body color can be laid on at the
same time on the high gables. Strain the
paint throtugh coarse cloth or fine screen
and fill the pails only about two-thirds
full. Alwavs leave the shaded sides nntil
mid-afterncon. Allow at least one day of

o

pOOE 19 FiN guf_ﬂb‘%%\
, ==, AND STILES

BY PAINTING RAILS

off excess paint and prevent
dripping. Do a thorough job of
brushing out, particularly on the
first coat over either old or new
work., Insufficient brushing al-
; lows paint to pile up and will
then be apt to blister and pecl
upon drying. If the mixture
works heavy under the brush
cut 1t with a small quantity of
turpentine and stir thoroughly.
lLay¥ on and brush out the body
color first, taking care that it
does not get on the trim. Neat-
ness is evervthing in trim work.
Cut in the edges sharp and clean so that
there will be no irregular streaks. Be care-
ful not to cover so large an area at one
setting of the ladder that you cannot
bruzh back to the edge before the paint
which it will do in a very short time,
Ii wvou brush back to this edge the fresh
paint will ride over the first application
forming a lap that will show even under
the zecond coat. Take a few widths of
siding at a time and ron these clear across
a0 that you can brush back to a wet edge.
Alwavs paint the siding from the corners
of the building to a window casing or a
door irame without stopping,

When you come to the windows, drop
the wpper sash all the way and raise the
lower one to expose the meeting rail. This
takes the same color as the stiles and cross
rails, If the sash are to be painted dark
green or black only one coat is necessary
as heavy colors invariably cover well and
dry slowly. If either of these colors are to
be used, leave the sash until the last. First
apply paint only to those places where old
putty has been removed. Work paint well

SCES,
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BRLISHES SUSFENGED IN WATER
== OWERHIOHT T PREVENT ==
THEM FROM BRYING OUT =

into cracks in door or window zillz. Apply
the body color to the exposed ends and
Iower face of the sills, the outer edges of
the casings which meet the ends of the
siding, and the exposed ends and top face
of the drip or water cap. The remainder
of the'window frame takes the trim color.
The same is true of the door frames, The
dryving time between the first and second
coats may be utilized in re-glazing sash,
pamting window blinds, if any, flling
cracks or nail holes in siding, window s1lls
and door thresholds, As soon as the putty
glazing is dry the sash may be painted, If
the dark color is used then the sash should
be fnished between the first and second
trim coats. One new at the close waork of
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molsture, When vou finish painting for
the day, dip the brush in the paint the full

length of the bristles, knock off the excess +

against the zide of the pail and then sus-

pend it in a can of water. This saves wear .

and tear cawsed by continued cleaning
and keeps the brush in condition over-

night. If the brush is not to be used for 7.

some time, it should be thoroughly washed
in turpentine and then gasoline until all «
paint i3 removed. After a brush has been

L

in use for some time, even though it is & .
carefully cleaned regularly, the bristles " i

become loaded with paint which continu-

i

tracing =azh will find a tin guard of help
in cutting the edges clean, Carry a cloth
to wipe the straightedge of the guard and
also clean up any drops of paint that may
fall on the glass or sill,

At least two weeks time should be al-

ally works upward to the ferrule. A brush + &
. . g . g
in this condition should be first washed in - b

turpentine then laid on a flat board and ‘e
the bristles brushed lightly with a steel “a%
scratch brush, which will remove the paint Ef.;.

zoftened by the turpentine. After this the _. ™

lowed between the first and second coats,  brush should be washed in a medium so-  * ' )
more if possible. Laving on and brushing  luion of washing powder. o
out the second coat is much the same as

putting on the first, the same care must be . . s
taken to prevent forming laps on large Leather ".lulfashr.rs Iru:n:alse Life "ﬂ Pitman -
areas, and the trim must be very carefully Bearings on Combine Machine =
cut in with the bady color. When paint- In order to get longer service from the &
ing the north side of the house and the bearings where sickles connect to the pit- .:

underside of wide cornices you may add a
very small quantity of Japan drier to the
paint in the proportion of not more than
L4 pt. of drier to each gallon of paint. The
action of the drier tends to harden the
coat and render it more impervioos to

mang on combine and mowing machines,
place large leather washers on each side
of the bearings. This keeps out the dirt
and retains the o1l with the result that
the bearing is not worn out so quickly.—
Elton Ely, Mason City, I,
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Oiling Overhead Bearings from Floor

MIRROR

[
|| BDJUSTARELE JOINT
== 8" DOPPER TUBE

Overkead Bearings Oiled from 3hop Floor by Means
of Long-Spouted Oilean and Mirror

“-“ In a shop where there were several

5 bearings to oil, an oilean of the pump type
-yyas ftted with a long spout and a mirror,
:bich was attached by means of an ad-
}_s justable bracket as shown in the detail.
In this way, it was possible to stand on
.the floor and oil the bearings, locating the
oil hale in the top of the bearing by means
of reflection in the mirror.—T, E, McCal-
ester, Anderson, 5. C.

Smooth Surface Turned on Soft Metal
with Silicon-Carbide Crystal

You can turn mirror-like surfaces on
brass and other soft metals with a large
tilicon-carhide crystal, It is fitted and sol-
tnglered into a slot cut in the end of a piece of
braze stock. The
tool is used in the
SRIME MANNEr a5 1
ateel bat, except
that light cuts are
taken with the
work turning
slowlv, plenty of
cutting oil being
applied. The draw-
ing shows the
erystal mounted
in a gooseneck

{ M
L

e SOFT SOLDER
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holder, the cushioning effect of which
tends to prevent chattering.—W, E., Stew-
art, Sewaren, N. J.

Improving Old Compression Coil Springs

Compression coil springs, such as are
used on auto-engine valves, that have be-
come shorter from long usge and heat, are
easily restored to their original length by
holding the spring against a corner of the
engine or a vise and striking moderately
sharp blows on the coils. This spreads the
coils apart and lengthens the spring. With
a little practice vou will he able to stretch
the spring an inch or more and keep it
perfectly straight, Do not hammer exces-
sively as this will strain the temper of the
spring.—Don C, Higbee, Cantil, Calii.

stamping Metal in Milling-Machine Vise

In a small shop where a punch press
was not available, a number of stampings
were made from Mg-in, brass stock with a
milling-machine vise, A punch pad was

WILLIMNG=MACHIHE
VIBE

Milling-Machine Vise #Altered to Punch Stampings
from Thin Brass Stock

substituted for the removable jaws of the
vise and two blocks for the stationary one,
The punch and die is made in the same
wav as one used in a punch presz with the
exception that a chute is placed bhetween
the two blocks under the die to provide an
outlet for the stampings.

@[ Graphite and oil will arrest cutting in
bronze when o1l alone proves ineffective,
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Making Uniform Parallel Lines on Wood

Parallel lines may be made by pressing
on an ordinary tap as it is slid across the
work, The pitch of the threads deter-
mines the width of the spacing. A tap
with eight threads per inch will space lines
1§ in, apart, Spiral or diagonal lines on
flat or round stock can be rolled into
soft wood with the threaded portions of
bolts and machine serews, the number of
threads per inch determining the spacing
of the lines. The above methods have
been found satisfactory where they could
be wsed instead of a jewelers” saw or vein-
ing tool.—L. H. DeWitt, Canton, Ohio,

Improvised Tool Centers Round Stock

For centering round stock a tool i3 eas-
ilv made from a square piece of sheet met-
al, A small hole is drilled through the
center of the metal and several circles,
concentric with the hole, are scribed on
the surface, after which each side is slot-
ted toward the center s shown, In use,
the tool is placed on the end of the work
and is moved about until an equal amount
of the stock
can be seen
through each
slot, using the
seribed circles
as a guide. An
awl or punch
inserted
through the
hole in the
tool is used
to mark the
center—L, P.
Young, Cul-
ver, Ind.

Novel Fence-Wire Stringer and Stretcher

This fence-wire stringer and stretcher
may be made from scrap material. The
handle is from an old lawnmower, and has
an iron rod inserted through a hole at one
end, the rod being bent to engage the huhb
of a spool of wire so that it may be rolled
along the fence row. When the wire has
heen strung, a hook attached to the han-
dle 15 driven mmto the wire on the spoal to
prevent it from turning while the opera-
tor pulls on the device to stretch the wire,

Fence Wire Can Be Strung and Stretched for Staplig
to Posts with This Homimade Davice

To hold the wire taut for stapling, the
handle is pressed down, and an anchor
hook, which is attached to the handle, is
forced into the ground.—G, E. Hendrick-
son, Argyle, Wis,

Floating Buoy Supports Lantern

Asked to construct a number of buoys
to carry lanterns for marking floating nets,
I made them in the shape of a triangle
from 2 by 4-in. stock as shown, The sides
of the triangle arc 30 in. long and carry a
deck, which supportz the lantern. Two
cleats nailed to the deck are beveled on
the inner sides so that the sloping edge of
the lantern base
can be slipped un-
der them while a
wood plug driven
into a hole in the
deck prevents the
lantern from slid-
ing forward from
under the cleats.—
= H, Cooke, Van-
couver, B. C,
Canada. -
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Lighted Box Has Many Shop Uses

S-GROUND |

Thiz Lighted Box Is Handy for Marching Surfaces of
achined Parts and for Tracing Drawings

Lighted by a 15-watt electric lamp, this
box is handy for testing the surfaces of
machined parts for high spots, making
tracings from drawings and for illuminat-
ing small parts in masses to inspect them
for imperfections. The box is covered
with a ground glass, which rests on cleats
nailed around the inside edge near the top.
If a ground glass is not available, good
results can be had by substituting two
pieces of clear glass with a piece of white
hond paper sandwiched between them.
The box can be made any size, but if larger
than 8-in. square, more than one lamp
should be used. ’

Improvised Cord Cutter Worn on Hand

In a factory where cartons and raw ma-
terial came in bundles tied with heavy
cord, considerable
time was lost 1n
cutting the cords
as the bundles
were used. To
eliminate this
waste, the foreman
made cord eutters
from pieces of
hacksaw blades,
The hlade was riv-
cted between two
pieces of light an-

MECHANICS

gle iron, the iree edges of which were
drilled and a zection of inner tube laced
to them, After cutting a hole in the rub-
ber for the thumb, it was worn on the
hand as shown. This permitied the cords
to be cut quickly and did not interfere
with the use of the hand for other work.

How to Make Sweeping Compound

Sweeping compound for use on shop
floors can be made by mixing melted par-
affin, 2 oz, with yellow paraffin oil, ¥4 pt,
and adding clean, dry sawdust, 10 Ib.,
coarse salt, ¥4 lb, and fine sand, 4 1bh, A
pleasant odor 15 imparted to this com-
pound by adding eucalyptus oil, 2 oz. Ii
the compound is made for sale, the par-
affin oil should be colored with a suitable
oil-soluble aniline dyve before the other in-
predients are added,

Gauge for Measuring Irregular Work

Plumbers will find this gavge wseful for
measuring bent pipe and tubing. It con-
sistz of two metal disks, riveted together
with '-in. spacers between them, and

HEANY SBACER

Lengih of Crooked Pipe or Tubin
ured with This Disk

Iz Esasily Meas-
AVRE

pivoted to a handle. One disk is painted
white and is marked off in inches, One of
the spacers is heavier than the others, and
iz located centrally on the zero mark.
When the gauge is held free, this point
swings down and will thus automatically
start measuring at zero. The revolutions
made by the gauge are counted and the
length of the pipe is computed.
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The Trick of Coiling Your Bandsaw Blades
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Like many knackz of doing things, it's
easy to coil a bandsaw blade if you once
know how, Just grasp the blade with both
hands near the center of the loop. The
thumh of the left hand should point down
and should be placed on the edge of the
blade, say on the teeth, while the thumhb
of the right hand, pointing upward, should
be on the opposite edge of the blade, as
shown in the first position, which shows
the blade properly held to start ceiling.
It iz eszential that in this position the
thumbs should not be placed on the flat

L

sides of the blade, but on opposite edges,
The second move is to bring the wrist of
the left hand dewn and the wrist of the
right hand up to bend the blade to the
shape indicated in the second position,
forming two loops, A and B. The first
loop is then carefully swung over the sec-
ond as shown by the dotted lines, with the
result that the blade will assume the third
position, after which the movement is
continued in the direction indicated by
the arrows, bringing the blade in a com-
pletely coiled position,

Tool for Driving Small Brads

It take: only a few minutes to make
this tool, which can be used to drive small
brads without bending them. From an old
auto, obtain a piecce of steel choke wire
and the tube which
it runs through at
the dash. One end
of the tube is ta-
pered, and the
balance may be
knurled if desired.
The wire 15 cut to
the length of the
tube and one end
magnetized by
rubbing it over a
strofg magnet,

Brads are mnserted head first into the end
of the tube, after which the plunger 1s
driven down flush with the tobe. In this
way the brads are supported by the sides
of the tube, which keep them from bend-
ing, or angling from position.

———

Screweye Improves Clothesline Prop

Instead of cutting a hotch in the top
end of a clothesline prop to engage the
line, drive a screweye into the end. Then
spread the eye and hook it over the line.
This will prevent the prop from falling
down and letting the clothes touch the
ground when the wind blows. The screw-
eve also provides a means of hanging the
prop on a nail when not in use.
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Attachient Enables Valve Springs to Be Quickly Com-
pressed and Removed on ress

Drillpress Compresses Valve Springs

Valve springs on a valve-in-head motor
can be compressed in a drillpress with the
use of the illustrated tool. It consists of
a pipe sleeve, which has a rod fitted in one
end and a U-piece, to straddle the valve
stem, welded to the other end, A setscrew
in the sleeve allows adjustment of the rod
for various motor heads when placed on
the drillpress table,

Improving Work Done on Shaper

When taking side cuts with a shaper,
irregular or ragged work usvally results
unless the precaution shown in the upper
detail is taken, Tilt the tool block to one
side so that it swings iree of the work on
the back stroke,
It is, of course,
necessary to tilt
the tool at oppo-
site angles for op-
posite sides of the
work, If the front
edge of the work
is beveled slightly
before taking a
ronghing cut, a
chipped or broken
edge will be pre-
vented where the
tool leaves the
edge of the work,
These precautions
are highly impor-
tant when it is
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necessary to turn out a job iree of pouge
marks and other surface imperfections
that may render it unsuitable for use.

Safety Practices for Gauge Glasses

Gauge glasses operating under pressure
should be inclozed with heavy mesh wire
to prevent pieces from flying about in case
the glass breaks, The wire mav be fas-
tened securely to the gauge cocks by
means of galvanized wire loops. Aunto-
matic gauge cocks, while costing more
than the ordinary kind, are preferable as
they cnable the operator to close the cocks
without danger of being burned. When
used on inflammable liguids, an automatic
cock will shut off promptly, thus reducing
the fire hazard as very little liquid escapes.
When admitting steam into a gauge glass
that has been allowed to cool, the cocks
should be opened slowly to allow the glass
to heat up gradually.—L. H. LaMontagne,
Los Gatos, Calif,

Locking a Shipper Rod

Any machine equipped with an ordinary
shipper handle az a meang for stopping
and starting it,
can be effectively
locked by the de-
vice shown, which-
is a valuable safe-
guard to a work-
man doing minor
repairs. Fastena
piece of wood to
the back of ship-
per handle by
means of a nut
and bolt, the wood
being longer at
one side of the
bolt hole than the
other, so that when the long end is turned
upward and the nut tightened, it binds
against the shipper rod if any attempt 18
made to push it one way or the other.
Turned round the other way, there is am-
ple room for the full movement of the
shipper handle,

d[When figuring the number of young
turkeys that a brooder housze will aceom-
modate, allow one square foot of floor
space for each poult,
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Self-Locking Stanchions fur the Dalr? Barn

Speaking of cow stan-
chiong and labor-saving
devices, here’s one that
can be made at a very

- WOOh FivoT

Seli-Lockimg Sians
chions for the Dairy
Barm Hold the Cows
Eafely and Comfort.

small cost, is simple to
make and operate and
nothing to get out of or-
der. Ordinary Z by 4-ir.

abhly Uatl They Ara
Kl gagard

lumber is used, prefer-
ably maple or similar
hardwood, which is not
casy to splinter, and is
caty to keep sanitary.
Care should be taken to
leave a space of at least 1
in. at the bottom of each
stanchion and the foot
piece, and about 2 in. at
the top to enable the
stanchion to turn on the
wooden pivot, The spring
may be any compression
coil spring about 1 in, in
diameter and not longer
than 3 in. It should be
supported at the bottom
onasmall bolt. The tight-
ness of all bolts may best
be roverned by the ac-
tion of the movahle
parts. All holts should be
L4 by 3 in. in size, except
the bolt that supports the spring and the
one that holds the latch. The latter may
be smaller. The wooden plug that holds
the trigger in place when the stanchions
are set, should be about 1 in. in diameter
and should project out sufficiently to fit
the notch in the trigger. When made as
shown in the drawing all that is necessary

SPACLAH

| STEEL
PLATE

COMPRESSEIN SPRING -

15 to sct the stanchion open and place the
feed in the manger or trough. As the cow
puts her head through the stanchion and
reaches down in the trough for fecd, she
will push down the triggrer with the result
that the spring will close the stanchion,
and at the same time the latch will drop
inta place holding the cow until released.

Compass Set Quickly with Aid of Rule

Here is a good
way to adjust &

" compass guickly.
A small square of
tim and a celluloid
rule are nailed to
a piece of board as
indicated mn the
photo, and a punch
mark iz made in

the tin at the end of the rule. One leg of
the compass is placed in the hole and the
other extended along the rule until it
reaches the required dimension,

Tool Bits Used for Broaching

Machinizts’ gquare tool bits make pood
broaches for finishing sgquare holes in
wood. With them gun ports in ship mod-
els can be made and she covers fitted very
fquickly. The hits can also be used for
broaching out small elongated haoles,
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Waterproof Cover for Workbench
Made of Oilcloth

Wl O SHADE .- st
ACLLERS

Tep of Warkbhench Protected by Oilclath Cover That
Eells Up When Mot in WUee

Chemists and shopmen can make covers
for protecting articles kept on their work-
benches by tacking oilcloth to windows
shade rollers, and mounting them on the
wall above the bench, The covers are
quickly pulled over the bench, or rolled up
when not in use,

Making Plaster-of-Paris Molds
for Small Castings

Small molds for casting metal objects
with lead or soft allovs are easily made
irom plaster of paris and powdered as-
bestos. Pour the plaster into an equal
volume of water and stir in a teaspoonful
of ligquid glue to each ¥4 gal. of mixed
plaster, after which powdered ashestos,
equal to the amount of dry plaster, is add-
ed. The glue slows the setting and gives
vou time to prepare the mold. In making
molds, pour the plaster around a section
of the pattern so that it may be readily
removed when the plaster has set. When
the first section has hardened, carefully
remove the pattern and paint its entire
surface with shellac, melted paraffin or
heavy oil, The next step is to pour on
more plaster at such a position that the
new section may be removed from the first
section and the pattern without sticking.
When hard, this section 15 removed and
treated with shellac or wax as before, and
the process is continued until the entire

POPULAR MECHANICS

pattern 15 covercd with tightly fitting sec-
tions. After completing the casts, the mold
15 set in position for pouring the metal,
small holes being drilled at all places
where gas may collect, The holes should
be arranged so the metal, which runs into
them, will not break the mold when the
casting is removed. A pouring hole showld
also be made so that the molten metal can
reach all parts of the mold. The mold
should be bound together and thoroughly
dried in an oven, hefore using it. Castings
may be made from pewter, lead, solder or
type metal. Linotype metal is inexpen-
sive, readily available and has the desir-
able quality of expanding slightly when it
sets. Patterns for castings may be made
from wood, modeling clay, soap or par-
affin. If only one casting is wanted, a solid
mold can be built around a paratin pat-
tern which i3 melted out by heating,
breaking the mold away from the casting
after pouring.

Extra Pulley Attached to Short End
of Shaft

If you desire to attach a second pulley
to a shaft aleeady carrying a pulley, and
the end seems too short, it can be done as
llustrated in the drawing, Replace the key

’

Two Pulleys Attached to Short End of Shaft by Bcolwm,
Long Key, and Two Metal Rings

with a longer one to engage the second
pulley., Then with two metal rings placed
on the outside of the spokes of each pul-
lev, fasten them together with bolts by
drilling holes through the rings and the
spokes as shown.
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T s ]
_had a TE

So has 'I'he

1934
I'IARLEY-DAVIDSON

L |

Lt e
il A L

i
-] H
SRS NI S, SN B e bR L

Eallt e

IGHTING BOB" was famous for his punrh s
So is the 1934 Hatley-Davidson, Its FIGHTING HEART, hlu':all dumpmns-havc.

:I'I.I.'i'l"“,..T.[‘.""r]:“| motor dﬁ]l?:.ﬁ- 35 I:I.CIH:FD'WCI.'I FM, mf—m fﬂamm a“d -SW"H'PIDE .ﬁilt" "

Talk about speed and gerawap! Whait ill Flo lines all live up to the marvelous motor.
}ulFEeIl:h:" of this 74 Twin, Its What a mot !

power is 50 e d'm: hills and miles  Ask your nearby Dealer about his Easy-Pay
Just melt away as you twist the throttle.  Plans, Send the Coupon for free licerature.

Fitz never knew what quitting meane , , . e e e e

MNeither does this THTqmn:umE It's a true Il nmﬁw ﬁﬁfﬁ‘i;%.?ﬁ}“ﬂﬂf“ :

| |

T I

MAIL THIE CDU PGH Il My pas Is th_llﬁﬂlTrH 11 30-00 yemre, I'Ivl.'lrﬂ.'r;l.ﬂi_w,_.__l

When wrifing fo adeerlivers please mention Populor Mechonics
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YOU Can De
This EASILY

i
E ]
4 You can't fmagine the joy vosr sl
'1 g ol of playing & P-ﬁ'_.f?ﬂl:?‘!{fﬁ’l-lﬁ
nmlpl' el you'll master it casil'y oo
| ogurekly, From the very stzer you'll
aitract that warm admrraiion you so
much desire, and with your rapid
progress will come & finc easy job;
i D social posttion J'hr i taltd
0 .r.:'-:ndm-dn'p?nrffuhmk e, heams
s tlﬂ“?iﬂuurnﬁ:dﬁﬂ’-ﬁ.iﬂﬂqmu.
Mo obligaton, Mederare price amad
iy fewms. En:mi postal SILCE,

{ PAN-AMERICAN

CASE CO., 1003 P-A Pidg., Elkhart, Ind. 1082
Price

oxrentes AIR PUMPS

ROTARY Gaz Pumps, Air Motors
TAKE UF THEIR OWHN WEAR
NOISELESS used for FTL' fesder, gos ma-
POWERFUL {ojur. ol iemers, ol ks
EFFICIENT lﬂlﬁlllllll;l]ﬂdﬂpbﬂl.l‘}l!llﬂ?‘luﬂ.

MANY SIZES—VACUUM-PRESSURE
1 e ¥ - LEIm“" Br“- H;iwlcnh“r:“-t':h
"Some thot! He folded like & tent, and there wasn't MASTER

a kick after be hit the water, There's nur.&iﬂiﬁi.f.&e i FTSMAN
these Nitro Exprest Shells 1o veach ont and grab ‘em | Ly T g
when they're streabin® out of range.” | Eﬁ%ﬁ?r@%uﬁ ol -y :

ND don't the shooters know it! The old ey o T b R i
timers in the duck blinds were the first | b5ty oo mirmse FEEE CUTLIOE wm low prices. e Tk sboct
to get wise, bur soon shooters cverywhere | HESTON & ANDERSON, 610 High Street, Fairficld, lowa
learned that Kleanbore Mitro Express are the
strongest, hardest-hitting, longest-range shells
on the marker.

All Nitro Express Shells are Kleanbore, but
all Kleanbore loads are not Nitro Express, |

T il morw befors pries ga wp, Ka, 3 Tench Taike flostrabed. 1lnsdies bes
:‘*l:—.ilrl ‘aimedutiely pals, Tluugs by iearess bt semhet, Atcucsin, 'pl.r:llrl'd,
Ly -

! :h

AVE L;.deturrwmgpiem s
Saw:'rurrnnﬂ The BHAW INT=

ALL “Iracicr is m real pewr-‘rocnd Eweecrs
Siaked {of farina Biuch paidens, BLOwr e, bl
'lws. el sult|vwiss mows rokss ol

LUse Kleanbore Game Loads or Kleanbore Shur E_iﬁ'.‘:“'ﬂ::';% "e.'Tl_f.:r. Jiﬂﬁﬁﬁ ok Gt
g s, Lo agm ri or TLIL] -
Shot for average range shooting, A e gy Bl B rd o, | Wi,

Kleanbore shells are green and are
packed in green boxes . e F i
The Kleanbore formula is patented, and the AEKOGRA ' .

name is copyrighted. No ammunition is | e ik Sicori e L L et

Kleanbore unless it is made by Remington, T A Sl A -
Your dealer has Kleanbore. : o f'..:".;:*.:*ﬂ.%.‘?.f'ﬁ;ﬁ %

. ; _ r = ranied.
Write for a descriptive folder. REMINGTON FINEE. TS, Bark B, ol v,

kMs Company, INC., B : A —_— -
AL RIDGEPORT, CONN TOOL CHESTS )

Originators of Kleanbore Ammunition, WELL WA — (MR PENSIVE

FREE CAT.
GERSTHER TOOL CHESETS
427 Colambdla $t. Dayiarn, Dhls

emingion, ' COMPLETE ELECTRIC PLANT
| EANBORL [l o B
N LIGHTS Operates alectrical appliances Y
ANY WHERE Bkt o

SHOT SHELLS Abse complete fine A. G. FLANTS, 300 to
10,000 warts. Fosy to inetall Write—

“W— D. W, ONAN & SONS
| gos Royolston Ave., Minoeapolis, 3Minn,

When wriling fo advertisers pleass meenifon Porelar Meckanics

ALWAYS SHOOT
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Wao doesn't like to take his tools and
out of common every-day materials con-
gtruct ueseful articles for the home, fasci-
nating tove? Now you can get real
professional blue-prints prepared by
Pﬂpu.lh:r Mechanics JHf:gq;ine —free.

Simply buy a package of Kellogg's
WHOLE WHEAT Biscuit. Tear off the top
and send it to Dept. P, Kellogg Com-
pany, Battle Creek, Mich., together with
vour name and address, and mention
choice of blue-prints, Four different

subjects in all. *Toy racing wvacht.”
“Aeroplane.” “Swimming Johnny and
Climbing Monkev.” *Bird-house.”

All the family will enjoy Kellogg's,
the delicions whole wheat biscuits that
are toasted on both sides and that come
15 biscuitz to the package.

TatrorTanT. IF vou are unable to get Kellogg®s
WHOLE WHEAT Biscuit [rom vour grocer, von
cun send the top of any other Kellogg packoge
te us and we will send vou a bluoe-print free.
Print vour name and address, give your choice

of bluesprint, and mention groeer’s nome,
Kellogg Company, Battle Creck, Michigan.

Whit writing o adverdisers pledse montice Populor Wechanios

1154
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THE BEST

SMOKING

PIPE

IN THE WORLD
D

Drinkless
KAYWOODIE

o, 7793 =Tke Presideme Modrl

PURER SMOKE BETTER TASTE

Prominent University scientists prove
it after testing all the world's best
known pipes

on the absolutely
aceurate Jansan
Smoke tester®

® The best smok-
ing pipe in the
world — that's the
startling result of
over 410 tests of all the world's besi-known pipes
—scientific proof why 30 many more men are
smoking New Drinkless Kaywoodie. By actual
measurement 57% purer smoke — 515 better tasfe
from your tobacco—the coolest, purest pipe-
smoke in the world. Let this great pipe show you
how good pipe-smoking can really be.

= Proaf sufsh led oit regaess
Send for booklet of these in-
tefesting pipe tests and the
world™s most beauwtiful cata-
log of pipes in full colors.
Eaclose 10c for mailing.
Dhefrr, M-2
Kasfmann Bros & Bemads, Tae,
Erepire Stzte Blde., N. Y. City
Extakliched 185]

PENTODE AMPLIFIER FOR 5.-W.
BATTERY RECEIVER

Eik &

be 114 in. in diameter. The cord-tip jacks
and the input binding posts are insulated
from the metal base,

A speaker of the permanent-magnet
type shown in the photo is suitable for
use with this battery-operated short-wave
receiver. A large blueprint of all diagrams
for the complete 3-tube set is available,

The homemade coil for the 75-meter
band was detailed in the September arti-
¢le. The built-up plug-in coil form used is

shown in the photo on page 616. The an-
tenna coils are 8 turns each for all bands,
For the 40-meter coil yuse No, 22 deec
wire, secondary 16 turns and regeneration
15 turns; space these coils 1% in. apart.
For 160-meter coil uze No. 26 d.c.c. wire,
secondary 70 turns and regencration Z0
turns; space these coil: about ¥4 in, apart.

To operate the set, ad_iust regeneration
cnntrnl until a hiss is heard in the phones,
blunl} rotate the tumng dial until a whis-
tle indicates a station, then back off the
regeneration control to bring signals in
clearlv. Best setting for the antenna-tun-
ing condenser is found by trial. The dou-
blet antenna is merely two 33-ft. antennas
connected together with an insulator. The
feeders or lead-in wires are croszsed over
Lynchite transposition insulators spaced
about 2 ft. apart,
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Seldom will you find Chality and Economy so well
wnited in any one product as in the popular AC
epark plug.

AC is go truly the quality spark plug that more ACs
are used by car builders than all other makes of
pluga combined. And yet ACs are very econamical.
In fact, they are now offered at the lowest price of
I.I.II}' [ﬂﬂlﬂf}"ﬂl’l]!ﬂ}\'ﬂ.‘\l] !FII'E’,

ACs are better spark plugs because of these five
patented features: (1] one-picce heat-sealed con-
struction; (1) exclusive AC insalator combining great
heat-resisting qualities with mechanical strength;
(3) welded side-electrode; (4) unglazed insulator tipg
(3} Isovolt electrodes. These are technical features,

INSIST ON AC

W ALWAYS THE QUALITY SPARK PLUG
DFFERED AT 7HE LGWEST PRICE
OF ANY FAGTORY-APPROVED PLUG

11TA

QUALITY SPARK PLUG

of course—=but extremely important. Your dealer
will gladly explain how much they contribute to

finer engine performance.

When the time comes to replace worn plugs—and

the proper time is every 10,00 miles—do as so

many motor car builders have doope after thorough

teste: Insist on AC, the quality spark plug, and the

economicnl sperk plug,toe, 00c each (75¢ in Canada).
It pays re instoll new spark plugs cvery T0L000 miles

—becae worn pluge waste one gallon of gasoline
in mrary don, and wosio poser end perfermence, fao.

AC SPARK PLUG CO.

FLIMT, MICHIGAHN = &T,CATHARINES, OHTARID

When writing to advertisers please menfion Pepuiar Wechanics
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HELPFUL HINTS

Yee Prizewinnerd

N o

FIRST

H.'l‘-l'-."'-'\c“ r""l".'a

Pirs—Ivan E. NoRDSTROM, Falconer, N, Y.
Secomd—P, L. Momcay, Lyochburg, Vi,
Third—J. Goanoy LAKE, E. Dearborn, Mich,

Amtmm.‘r among the winners in

the DeWitt Clinton Coach

Model Contest reveals that a ma-

jority of them use the Carborundum

Brand Sharpening Stone to keep keen

edges on their tools.

| They say they have found that

these practical, useful, sharpening

stones do the job better and quicker.

This word comes not only from the

winners of the first three prizes,

but from many who received lesser
honors.

Every stone guaranteed uniform
in grit and grade. Does not readily
fill nor glaze over. Wears evenly.
Lasts a lifetime.

CARBERZNDUM

AEGQ, @, B, P55, OFF,

COMBINATION STONE

THE CARBORUNDUM COMPANY

Nagara Talls, NY
CANADIAN CARBORUNDUM CO. Lid
oMagara Falls, Ont,

Tun Canbomtrxpus CoMPANY
Miagana Faris, M. Y,

Pletein soed o [ oo vene 4B -[uli;' Baolk=
Ir:bc-n'l:H-:-w Lo Bharpen Wood-Working
et Toals,” with abaclutely no chligation
to e
B ETIE o veesees s rees s e s s 3o et 0 et 8 St St £ 5ot £ St Seet 8 $ 8ot 88 $t s et Bt
Addwoss . e acs s
Townmnd Btabe... ..o e e e S

[L.*M*uu: G il A BEGIETONDS TREAGE HANE 5F THIT CANBSALMEUS :uumnr}
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COMPACT DX ANTENNA

{Contimeed from page &19)

mounted on a weatherproofed hardwood
base, 2 by 12 by 18 in, to support the
mast. The upright section is made of two
8-ft. lengths of pipe threaded at the ends
and joined together with a coupling. The
supporting bracket at the top consists of
four 2-ft, lengths of pipe, threaded at the
ends and joined with a T-coupling and
two clbows as shown in the photos. Twao,
& by Z-in, weatherproofed hard-maple
spreaders, each 4 it. long, are mounted on
J-in, floor flanges serewed to the ends of
the bracket. Starting 2 in. from the end of
each spreader, eight small holes, spaced
514 in. apart, are drilled to take the an-
tenna wire. About 36 ft. of flexible rub-
ber-covered wire, of the heavy-duty type
commonly uged for radio power units, is
suitable for the purpose. It is threaded in
and out through the holes and anchored
at each end. Guy wires, with insulators in
series, should be fastened to the elbows
and at several points on the mast.

Tin or copper containers for the trans-
formers are casily made, or any can of
suitable size may be emploved. The spool
and coil data arc given in Fig. 1. Both
transformers are identical and the tap is
taken from the 18th turn. The lower photo
shows how a strip of fiber is fastened to
the spool for anchoring the tap and one
end of the coil, the other end being
grounded. The iron bolt serves for the in-
ner connection of the coil as well as the
rround contact for each container and the
lead-in shield,

The containers are filled with parafin
after the transformer coils are in position.
Transformer A is fastencd directly to the
antenna spreader by means of the bolt.
Transformer B mav be mounted at any
convenient point in, of fnear the set. sim-
ilar ready-made transformers are available
for those who prefer to buy them. Coim-
plete circuit detailz are shown in Fig. 2

Checking Experimental Circuits

When using 2 meter to check over a
temporary hook-up, it 15 always well to
make sure that the voltage or current 1s
not too great for the range of the meter
before connecting it in the circoit, A small
flashlamp in series with a dry cell is best
for simple continuity tests.



POPULAR MECHANICS ADVERTISING SECTION 1194

HOWTO RESTORE THE

LOST BEAUTY OF YOUR GAR..... o

that beauty against
sun, weather, road dirt.

B T

New wax method so

easy you will gladly
do the werk yourself.

s ® Try this amazing new
- _ | Johnson Wax method on your
-Hz_"-—-._ car. See how easy it has been
i v made for vou to do the work
e ¥
Before using't .:u: nzw wax method, Apply the peor Tohesons Auate Cleanesand }"GU['SE;].F with a minimum of time
wash cat and let it dry Yeu have ta be ready fot a pleasant shack !Cleanerwarks | and effort, Your dealer has a spe-
da this arashing an '-'-'.u-:-'. W hin ot an a new principle—dr 28 £ white paw de T, 'L‘-'IE-I ﬁ'ltl:'ﬂdllctﬂl.‘}" EIEE'I;' blﬂth
eaf i mamstained the pew wax WiF, Ry remenend Wit h st by ks .‘.\_ rtanddy i
\.l.l.'l.L."lﬂ.l weill B cur dn Balf, nesd wich L, feeallng Youur cat “w o bk |I:.| EIEEIEE -:ll'td Wik fCﬂ' EI IO wjth-
e = R » bolt of pelishing cloth FREE.
Wax is 35¢ a can, enough for 4 or
5 Waxings.

Thenew Johnsom's Auto Cleaner
works on an entirely new princi-
ple. It restores lost beauty without
scratching the surface. Be ready
for a surprise when you use it.

The new Johnson's Auto Wax
is soft in the can for easy applica-
tion . . . but gives the hardest wax
coat for maximum protection.
Takes 14 usual waxing time . . .
greatly reduces washings. . adds
$s0 to $:~.m to trade-in values.

You can't believe how success-

oo yous procect that beauty againat ok Haln and dict alide "E the Bard was

wiclct rava, weather and dict with 2 coat of face. fin occasional nebbing with ; a '
the new Jobsan's Auto W, Only genue T b pe the finish gleaming — ful this new wax method is until
ine wax ghves thas long <lasting protecticn the war-srobeceinn remadna. Touch 1 EﬁlE

Eaay b0 apply = bkea M I.FJ-'|| b 5|'r_hr.a'.".'r:..I:-;r.lsll-_.:H.-s..,r:,l_ :Illw tf?' it. GD o ?Dm d sk

or mail in coupon,

150 N S WAX METHOD

5.0, Johmson & Som, Ine,, Depe, -1 Bacine, Wis, Pleass sl me a geoweroua
triad =n of boesk 1% new Joboson's Awobo Cleanct &fied Juhl‘lluu"i At War, I

tmelose 302 o cover postage far both,

Hame
Aldren _rul:_
Plegder™y MNeme

Gt atrialcanofaach
at nearesst tem cant
store. Ifnotinstock,

mail this oiipan.
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Your FLYING CAREER
will depend or

TRAINING

HE facts lown out of 55 million miles of

mail-and-passenger transportation — an
affilintion with the world’s leading group of
aviation industries —and a location on the
Daklond Airpoet, a keyterminal of United
Air Lines, are some of the training advan-
tagez offcred by Boeing School. Ordinary
flving training no longer meets the needs
of commercial aviation!

el Free Bulletin

Make your own comparison etween the
Bowsing School and asny oiber. An e
traded d-bl:l'l.].ﬂilru Bulletin giviag enroll-
mveal Fegquiroments, coarses, costs, v
coaditions on (lakland Alrpart, sbo., ﬂ-ﬁ
be sent you for the eoapon below, Fill in
nmd msail it peday.

Naxt Frrollmant, Octobar 3, 1983

LT R R e P T R T R e T L L L L]

BOEING SCHOOL OF AERONAUTICS,

Hoom 3-10, Afrport, Uakland, Californin.
frenilemen Tam interested in yowr O Fiving [ Greund coursar
(chack which), Flease sead ma the fres deseriprice baokler

LD L LRl R L] ]

Boys here's fun with
Chemistry/

0 Grt CHEMOCRAFT Junioe and
_ surprsss your [rends with magin

chemuoel stunis; make |nk, dye
choidi, pour eolored Bauids Irom
Rlinas wdner. "I'.:-u. ann d-n
ill those nrl meny mmore weomde
ful axperimencs with (ks d-ml
Jusied chomisiry oudfi. Ti's |
ol [un, a=d shows yom nselul incts
about Clamianl Hebsnos, Bead 10
centd mod gel Fours right meay;
i will intresdoen 3om i tha Tum o
maz heve with s large CHEM-
CHAFT Cutfin
Circilor sa CHEADE,
FaEaC ."T ierwrypast

THE PORTER CHEMICAL 'ECIE'IF..LHY
2410 Washington 5t.. Hegeretown, Marylsnd

]‘I.'pl'l.ll:"l:ll!l[E'-l:"lﬁ:l'l"flj
I::II.:I=Ir\-ﬂl_|=lr\-"=h-ll B.-I.a;n u:ru T.:'!‘.‘-t.'ﬁ'
A #urida wh A kry

wid dar; carm Iglﬂﬁ- l--l,iu.l‘;:r.. 1“-"”""-"- -.:l

L {Bpaidi. g

T mapa blr wmrylng_ poes s an ewliah bebien F l- b
ghing arly HL '.I-.ll|rI-.I-‘. g A0 ar IROL. Ii'l'

1500 WL F L J
w HAXIAEE roplices hardwark with mechanices 1 #E- i
SRrr and mnver e Wi rJn-é waeld ks baers Uileds

wamks dhak can™h b bo s besd sl Il"
Boney-back guarantes. S-day irlal, Three |
witiad! dMapad included frae, Order today.

CHICAGD WHEEL & MFG, CO.
133 %, Aburdesn St,, Chizage, 1.

In.n SHAPES .ﬂ.'l-".ﬂ.l'I..lELE

A rareivg Wb
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“TRACK-WALKERS"” OF THE AIR

C U

zens who disposed of the matter in their
own way after failing to adjust the light
g0 that it would not annoy them. The air-
ways division moved the beacon at once.

In the southwest are several code bea-
conts to mark mountain peaks. Smaller
than the rotating lights, these beacons
may be seen from any direction and alse
from above. One night, the patrol pilot
was unable to sight one of these beacons
and he dispatched a warning, knowing
that pilots of other crait scheduled to pass
along the same route that night would be
watching for this light in order to keep at
a safe distance from the peak. The trou-
ble was quickly adjusted, for a delay might
have resulted in a serious accident,

Failures of electric bulbs in the bound-
ary lighting systems of intermediate fields
gometimes are discovered, A message to
the airwayvs keeper guch as, “"Fourth light
from the north on the west boundary of
vour field is out,” sends the ground man
out with a “spare.”

At isolated intermediate landing felds,
the periodic visits of the patrol pilot fur-
nish the chief contact with the outside
world, besides the radio or telephone. On
one occasion, a patrol. pilot received a
message from an airwavs keeper saving
that his assistant was seriously ill. Flyving
to the field, the pilot carried the sick man
to a hospital in the nearest city, for an
emergency operation that probably saved
his life.

As a rule, a patrol flight 15 uneventful,
The air navigation aids are expected to
operate efficiently at all times, some of
them are entirely automatic and as a gen-
eral thing they function according to
standard. The track-walker of the air en-
deavors to recognize difficulties in the
making and to correct them before they
are apparent to any other pilot flving that
rodite. “Trouble-shooting™ 1= a task he
can handle, but his usual objective is to
make certain that there will be no trouble

to “shoot.”

{Continued from page 5650

[ Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages,
but this information will be furnished by
our Burean of Information upon request,
accompanied by return postage.
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THE
MODERW
MACH

Great seientifie invontion ellminates ordinprs
maiches and lighters. Bmall, cleam, safe. Not
alected mpature. 1M lights guarnmteed, Sells
for 100, Exclumive territory. HBig profit.  Giood
pepeabar. M ocninpatition, El'ﬁlll.-u:l.lﬂm.]ﬂlm]ﬂ.ﬂth.
demaonsirotion mesns noeole,

AGENTS—
DISTRIBUTORS
THY OUT METLMACH.
Band $1.06) for 15 1m e
ter dlgplay. & pakl.
Bample 100 plus Sn post-
age,  Dmler todny and et oUr oy -making proposicion,

ﬂl.lllﬂ‘ﬂ:ll CORP., 115 Water 5t. Warsaw, I11.

A BIG NEWWOOD LATHE

AT A SENSATIONAL LOW PRICE

Twrng B¥ Dlametar
36" Betwaen Cenbers

reagine ik W srirn bewry wood
S @ .5 T
— In'r_|':n1 Frkan ey que HI::I ::uﬂmmnr::r i
E H '
:'Ilhﬂ!up-w'l-r pralley for Wabait, Tatrm {f teadlin._ Mpuer sl e

jr mirs omba 8 . Trisicck soia.

LB wad RmmE . Arpesandles lislicla O fiep coee
wrabo palley. Ehﬁ..= ol il & larelog ahisls  Keg wwirhl L‘_I'_"'l- Shigping weirke
o5 ke, Fend aew fef PREE Iefawailon.  Anagier e pi Wt weldl shrrsigh
EgEaLs of hadn satee. BT THE, 681 Man B4, FAIRFIELD, [FTA.

12 and 15 in.
FLYING e
SCALE MODELS Qoo

uarsfiteed o Ay, Fach AMNY § FOR

N fuselags Blodek,
E:‘:‘mphlg in i.".nnnl:m:'tlrm‘:B:ll. with all pars, mate-
rials and Flans s Iastrustbans, 50:

MO DCDUPE BREW Hdwe PLIEE. MOTH
FOLISH llﬂ-l'll'ﬁ"u WER b= WFI_'I;_I:IHMI:
HEATH PARAEOL H"Im HH &, E & Plus Sz Poalsgs

Ideal Arroplane & Supply Ca,, Ine,, 26 'West 191h Sest, Mew Yok
pfesston of your own,

with all the trade youw can

gitend tol Then econye

in = few wesks earn big iocome in service fess,—not medicnl
mne chiropody—easy tecme for home trainine, =0 forther eapitsl
meeded, o gosds to buy, oo ngency, Establiahed 1864, Addreas

WANT n new business
DO YOU w foot eorrectioniat, sl
Stephenson Laboratory, 1 Back Bay, Boston, Mass,

i ratinea,

cte rewinding o origlnel fastory 8
himar werv-

All wark usesnilitlenelly guarmntesd, 2
ice. Howarnd ssmaterss ine sssbsngel for say maks
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adleanars— I[aa5ed, Traralar—Ivaplag, Wopsl. Eissls,
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A MIDGET PLOW”

Tke fine skite diagewal fne in ohe hailfs
rane gbied el made wailh phir praver

1'1\'[ finishing halfrone engravings rows of dots
are often run through by a special tool under
o magnifying glass to lighten pars of the pic-
tures. This 15 Euzmi: with a sharp graver touched
up on an silsfene 5o thae it will shave copper daots
to a thousandth of an inch cleanly and easily.

Every expert craftsman and operator of ma-
chine cutting tools knows thar a Norwon Pike
ailstone will speed up his work, and help him
do finer work. He keeps his India or A:Eﬁnsns
oflstone handy.

You will find a score of valuable suggestions
in our book, “How to Sharpen.” Many an old
timer writes us that he did nor know about
some of the tricks of sharpening. Your copy is
waiting for you. Send for 1t today.

NORTON
Use

what Experts
“"l.r-

P;KE ‘Products

BEHR-MANNING CORP., L. 5 Safer Reprewmiairees
Dept. B, Trooy, M. Y.

Lend ma froe, Morton Pike Book, "How to Sharpen.'s
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BOYS~-Send
for Free Book

“How to Become a Chemist”

ISTEN to this, bajs.
Would yvou like to
know how 1o write

letters in secret code nk?
Would you like to mystify
your friends by turning
ik nto water—by mak-
ing a lump of sugar fAaat
in water —or lighting a
camddle without touching
the wick? Would you like
ta d;mm'r: how to make a dazzling chemical rain-
bomar

Yau can perform all these exciting experiments—
and hundreds more—when you become a Gilbert
Chemist. Right now——semd coupon for free illus-
trated booklst.

THE A. C. GILBERT COMPANY
351 Erector Squars, Mew Haven, Conn.

Please sersd free illustrate] boaklet, *How io Become &
Chesmiat."”

PFOPULAR MECHANICS

Y. v s v snianan C nO 00 00
1lniu Moececasins

Tlam TNugan's Mecasinkit o meks
reml Imdlan mioecxalm, Thicdk wales-

prief  wpecklle  aml leather Bangs,

iy §1.50 Full instrurfines, Desd by thissisls
a per, C0U of boye amd mese Semsd shoe xiza with
plns poaldgd. order {brown or black?), Fres folder,

The DUGAN MOCCASINKIT
i, H. DUGAN & C0k
157 Bammer Strect. Basion, Mags,

FREE FALL
CATALOG

Jusk off the press
Shiomwi H i 5h
Duck Hunting Boots,

Boota,
Eli-u ng Bags and ather

r and Canvea Spec=
h.ll:hl for hunters and
ﬁ-mm

L. L. BEAN, Mfr.

297 Main St.
- I' Fresport Maine

Dhe e, 510

4R praclaling P -~
I|.|. 1|| ||-|-I. delanre sloims gles
I ireaen by D inrlew eleap dml
I||'-|II|,¢ Aikainklie thread lng, COpsee
e wh

Im - ey mim QALY
...,:iﬂ"..:l .3

.F.I.H.l. Elﬂl..lﬂ'l" MFGQ. CD.

Dept. G-62, Beston, Mass.
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ADVERTISING SECTION

c "™

PLAYING SAFE AT 100 MILES
AN HOUR
. i*ﬂh

{Contlnsied from page 571
Obviously, they were not running at top
speed, since their qualifying pace was
much faster, but the drivers were obeying
orders to play safe,

Sponsored by the Studebaker Corpora-
tion of America, the five cars were eighty-
five per cent stock, very much like those
you would find on the dealer's floor. The
record at Indianapolis enables the manu-
facturer to show prospective purchasers
that the car is capable of far greater per-
formance and stamina than ever will be
required under the most severe “civilian™
driving conditions, From the factory's
standpoint, the whole race was a concise
engineering job. From the driver’s angle,
it was a matter of playing safe at 100 miles
per hour.

IGHTY MYSTERIES FOR MAN
Iqu {Continyed from page 5571

enable men to study another enigma, the
cosmic ray, which can penetrate thick
walls of lead. In the bowels of the earth
we have a place where we can find out
what happens when cosmic rays are not
present,

Lately it has become possible for men
to X-ray the earth by recording the ham-
mer blows of earthquake shocks. The ex-
pert now translates these contortions into
a language we can understand. By indue-
ing artificial quakes, however, he has «dis-
covered a new way of locating hidden oil
and ore bodies. Now we ask him to read,
if he can, nature’s signals which give
warning of those earth-shaking mowve-
ments which have cost so many lives,

We claim to know almost nothing about
the sea. Although soundings have proved
the ocean to have depths as great as
32,000 feet, not one of the ffty-zix known
“deeps” has ever been explored by man.
The ocean volume is eleven times the vol-
ume of all land above sea level! The sea
harbors many forme of life which man
has never seen. Once in a while, a denizen
bolts out of its zone and 15 literally ghot
to the surface, Oitherwise, we are in ahso=
lute ignorance of the life and events be-
low. There is no level in the profound
depths of the sea where life is not found.

(Continuwed to page 124040
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I"'OR TOUR CAR
DOORS

Eel-a!n Handy £l htlm:l[s in Eﬂ-ur toanl Kir hecause of

% leak- pmnf cap, ita h long spout, and be-

:111“ the ail 15 5o kn: it never gums and can"t hurg

2oy mechanism. Esso Handy il cleans, proteots,

enfs rust, takes the sgueaks out of everyihing.
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L 4 M &5 418

Broadway, N. ¥, Ciry, 2

Saw Filng PAYS! ¢ '@

Ko Hw‘rﬂf‘m With & '|"'|'-|| Lil hlmuhn

Baw Filer vouean file hand, tand andsirenlar 'E "3
gwe, eslly, quickly, accurntaly! Hmall

investment. Besd poatenrd for FAEE PLAN,
He obligation,

FOLEY MFG. CO., 1007-3 Feley Bldg..
11 Main 5t., N.E., hmﬂnm:'f:m#n_

30 DAYS' TRIAL—AT OUR RISK

AUTOMATIC 5100195150 20 MINUTE
AIRSERVICE Extra Profit Car Washer
""""'"'E’r‘.&.'u Each Month im Ly
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it =i Equlp ment.
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[ - Los Angeles. Calif.
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Mechanics Press, Chicago, 111
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South Bend Lathes

Back-CGeared, Screw Culting Precision Lathes

16" x &' Pulck Change Gear Lathe, Countershalt
Dieive, 8540, Trermes $105 dowen. £38 a rmontile
The 16° T—l-lheu ml:u-ml:l:lem:lud for the manufecturing plant,
toal room, mackine , o shap, snd automotive servics
shop. H-‘;thur _mmnn}l or E::;l.t-nnl I.l:ll:udldu“rhkﬂhnm
wer and rigidity for hes g availshle in Quic An
r mnne El‘:ﬂdl:i Cham I'--’.1!_1.:-:' 1 e -——in Eng 'nﬁﬂ
& to | —in eountershaft drive and individual motor drive
mosdels—$540 to S50, F.I.l:r Trrena,
Lsed by LI, 5. Gowernment, Fadio-Victor Corporation, '-‘:-nr
borundum Company, Weatern Electric pany, nmd in kine
dreds of America's finest industries,

Prices of Other Popular Sizes

SIZE OF LATHE Weight liu:h:i: Standard
Crated Change Chan
e 375 e e IIEB.E
oo H30 e,  F265.00
o 125 0ka.  340.00 Hlﬂ.m
GNP Ee, 403,00 I52.00
205 e, 50,00 520,08
2620 lba.  THSL.00 GR5.00

_k I = ’

G x ¥ “Toolmaker' Bonch Lathe Compl ete
an @ boowns, $1 100D
Torms 2500 choven, §7.08 ¢ menth
The ¥ Swing " Toolmaker'™ is a back-gearsd screw cutt

|:||.'l|:|l|r|:| thh-n far tl‘ht lﬂlﬂq!“ﬁ]Tm“‘ll]ﬂl‘.lﬁ: and t'll'.:llﬁ
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bench or ﬂmm-g-—-munmhﬂt and motor drive.

Send for Complete Catalog
Write for General Cainlog Mo, 93 dﬂcribunrlifll !II‘-I!

und types af lat except & o ==
Also Circular 905 showing 9 South Ih:mi “Toal-
mnker Lat 110 WmEEninm Ey l.l:lr.l -ﬂrrn:l

Sant frea postpaid, on request. Use coupan

bl e,

South Bend Lathe Works J.-""’

022 Enst Madison St, L oY

South Bead, Ind, U.S. A, o7 | W 0 o v
Lathe Builders P o o & o
for IT Yoors 1_..';_ I S T A

A,y - ¥ Ty
" ﬁﬁew & fzﬁ"_’ .
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COMPLETE MICROSCOPE OUTFIT
Greatest VALUE Ever Offered

CONTENTS

Dlissecting Beissons
Liissecbing Blade
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MIGHTY MYSTERIES FOR MAN
{Continoed from page 122A)

A pressure of a million pounds per aquare
inch is as nothing to creatures whose tis-
sues are largely water,

And what of the mineral wealth of the
sea? Can we recover that? The sea con-
tains a rich abundance of food for man.
Fishing i3 a $100,000,000 industry in Amer-
ica. Can we increase its productivity by
fish “farming”? We have reason to be-
lieve that Africa and Europe were once
joined to the western hemisphere and
have since drifted apart. How did the At-
lantic come between ws? Our gap in
knowledge is almost as wide as the ocean
which separates us,

The cosmaos, ton, is a great theater for
many dramatic events. The invisible things
in the universe, such as the bending of
light rays, the curvatures of space, and
the nature of cosmic rays are now causing
many men sleepless nights. From the great
depths of the cosmos can we find some
afhnity between our planet and the sun?
If cosmic ravs are able to penetrate all
things on the surface of the earth, are
they absolutely essential to our lives? Do
these cosmic rays represent the birth cries
or the death rattles of matter? Can we
tap the terrific power locked up in them?

As to the cosmos proper there are nu-
merons other myvsteries. Men are now at-
tempting to dizcover fresh signs of plan-
etary life, and also a way of communicat=
ing with that life. The most daring adven-
ture yet conceived by man is a journey
into space. Some sane-minded individuals
are seriously studying the possibilities of
rocket flight. We have not yet heard a
satisfactory explanation of light. Is light
a form of matter? All these things were
formerly resolved into simple statements,
but now they loom as colossal mysteries,

In considering great mysteries, we can-
not completely neglect the all-absorbing
subject of life, Man has hammered and
dynamited the lock to this treasure, but
so far has blasted only a tiny peephaole.
All life hangs on a frail but enduring
thread of substance called protoplasm. In
the simplest form of protoplasm we have
about 10000 single-celled animals. But
life, considered by itseli, is an immortal
process. Its spark is transmitted from one
peneration to another. The latest research

[Continued te page 12647
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QUICKLY KILLS

MANGE

MITES
ON AHEMHLS

Soothes, Heals [niinled Slunl

Barcoptic Mange on animals is caused lm.:.rmutu
which burrow into the akin,
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To STOP LEAKS of water,

steam, gas or oil from

PIPES, BOILERS, TANKS

Smooth-On No. 1 judiciously
applied at ecracks, leaky
seams, pipe threads and
flanges, seals steam, water,
gas, oil, or amoke leaks
quickly and permanently.

Householders find hundreds of
uses, such as making :ilt-riii]}c!fl

srrew bolt and nut threads hold
tightening loose hooks, Iunka,

hinges, bath room ['mmre_m, han- E= e
dles, casters, mending leaky 5)-(1l-3-, Boiler Lﬂh
imns, stove ovens, efo. Exeellent I

or stopping lenks in auto radia- H

tors, eracked water jackets, leaky |11 ; !

seama in pgaa tanks, tightening

loose hub eaps, exhaust pipe snd

heater connections, lamp and tire Ridmtﬂrh&h
broces, eto. A Smooth-On repaic

holids on any metal and is proaf

against pressure, heat and vibra-

ELom.

Keep Smooth-On handy and fol-
low the directions in our free book.
Expansion of
the Srnooth-Dn
in hardening |__
will dor the rest.
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SMOOTH-0M MPG. G0, Dept. 37,
574 Communipaw Ave., Jersey City, N. J.
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MIGHTY MYSTERIES FOR MAN
{Continued from page 1344)

indicates that not only life, but the cell
tissues might also be immaortal,

Dr. Alexis Carrel, of Rockefeller Insti-
tute, has kept alive some cells of a chicken
embryo for more than twenty vears, al-
though the life of a chicken does not ex-
ceed five yvears, If detached cells can be
made to live indefinitely, why not the hu-
man body ? Dr. George Crile’s studies sug-
gest that each living cell is a miniature
electric battery. The loss of electrical en-
ergy through poisons, injury, or wearing
out results in death. Can we enable the
body to throw off itz poizons so that one
life can go on like the immortal man in
fairv lore?

When we remember that there are 10,-
000,000 square milezs of unexplored area
on the globe, we begin to appreciate the
probable extent of man’s kingdom on
earth, Manv strong nations have been
swept off the map. Vanished peoples and
civilizations are buried beneath piles of
debriz which no recent generation has
serateched. ITnm the most obscure corners of
the globe, man finds evidence of former
glorious civilizations, Who are the de-
scendants of these people? Why are civ-
ilizations so ruthlessly exterminated ?

Of all the riddles named, man himself is
the uutﬁmndlng riddle; and of all the
mysteries about man, the greatest 15 the
human mind. This mind iz the “most mar-
velous and mysterions thing in the uni-
verse,” No other ereature has man's intel-
ligence, his reason, his insight, his power
to discover, invent, and conquer. How did
this mind develop and how long did it
take? Considering the power of the brain,
its complexity and degree of perfection,
no geological period seems long enough
for its development. Just fifty ounces of
brain but it controls everything we do and
feel, The brain receives and records mil-
liofiz of sensations, Some are CoOnsScious,
others wnconscions. A large part of our
brain concerns itself with the unconscious,
where dreams, hopes, desires and ideas
originate ? What makes us unhappy ? Why
do we form habits? What makes a genius?
Can we overcome fear? Countless riddles
arising out of a study of man's brain and
hiz econduct are now confronting those
whose business is to find the truth by pa-

tient research and experiment,
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POPULAR MECHANICS ADVERTISING SECTION

c.I% | you MAKE YOUR cAR

(Continwed from page 30%]

may make a difference 1in the way a car
functions.

Of more importance than adjostments
are conditions that develop from the way
a car is lubricated, fed and pampered. Not
until the histery of motoring is carefully
recorded will posterity appreciate how
much front-wheel shimmy n our day was
due to the habit of over-lubricating the
front springs. Fortunate is the owner who
equipped his car with front-spring covers
and who told every mechanic not to both-
er with the front springs as “they were
packed in grease.” That is one way of en-
couraging service men to help the owner
aveid teo limber spring action.

Probably nothing helps a car develop
desirable characteristics more than mile-
age, One used-car man wrges all custom-
ers to take out his products for a trial
epin. He says it improves his stock, as
every car in the establishment ought to be
run a while every day. It is not unusual
for new cars that have stood in storage
for a few weeks to have such badly stuck
valves that the head of the motor must
be removed.

Of course, mileage cannot be fed to a
car without a suitable amount of lubrica-
tion, inspection and tuning up to go with
it, and it 15 because so many people over-
look this fact that we have such a wide as-
sortment of kinds of cars. There are cases
where the accumulation of rust and scale
in the cooling system has raised the aver-
age temperature of the motor, thereby im-
proving its periormance and increasing its
cfhiciency.

If you “baby"” the car in certain ways
vou can make it do some unusual stonts
by way of compensation. You might swat
out home runs or play holes in one pro-
vided you would go into training. Your
car might be able to distinguish itself with
certain compensations. But it can’t be a
midnight butterfly and a hill breaker at
the same time,

Cars respond to special diets just as do
the people who drive them. Often this is
purely accidental. In certain scctions of
the country, for instance, there are more
deposits in the water used for the cooling
system. In these sections a car might cas-
ily develop a tendency toward overheat-

{ Contineed to page 130A)
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Em% ‘\'Ynu MAKE YOUR CAR
{ Continuwsd from page 1232A)

ing, other things being equal, and reveal
some change in its performance charac-
teristic as a direct result,

This, too, is largely a matter within the
owner's contral. Many motorists use en-
tirely too much water, They allow the
pump to leak. They go through the mo-
tions of flushing out the cooling system
but never take the trouble to remove the
lower water-hose connection so rust and
sediment can escape. An effort to be kind
to the car becomes a means of loading up
the cooling syvstem with more sediment.
By not keeping the spark timing set at
notimal other owners invite overheating, a
situation that invariably necessitates add-
ing more water,

One owner not only found his car slow
on the level but inclined to suffer motor
fever on long hills, A friend's car of the
same make and year revealed no such dif-
ficulties. Timing was checked and found
to be correct, but the mechanic overlooked
the fly-weights of the antomatic apark ad-
vance, These weights were sticking. A
few drops of penetrating oil would have
changed the characteristics of the car =o
that the motorist would hardly have ree-
opnized it,

Special oils and carbon-gum solvents
help to change the behavior of cars. The
difference between the steering of two cars
that came off the assembly line apparently
alike as two peas in a pod was found to
be the result of a difference in the lubri-
cant used in the gear housing. After long
periods of operation under one particular
set of circumstances a car is apt to be-
come “slanted” some unusual way. You
can wear grooves in its behavior just as
surely as you can slant your own actions
to follow good or bad habits in your driv-
ing. In time the car has a tendency to be-
come a reflection of vour own ideas, your
pecabarities and customs,

No car reaches full maturity until it has
been shaped by the man and woman at its
wheel. Perhaps some day we'll transfer
the owner's initials from the tonneau door
to the radiator nameplate. Not just a mat-
ter of giving credit where credit is due
but largely to emphasize the fact that no
car is really complete until it has had a
chance to be owned and driven and as-

sume its own individual characteristics,
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INVE
P A YOUR IDEAS

Wrlta teday fer FREE BOOK, HOW TO
DETAIN A PATENT and RECORD OF INVEM-
TIOH—or sand Drawing or Model of your Inven-
tisn for Examination.

FROMPTHNESS ASSURED WITH EBEST RESULTS

MILLER & MILLER
REGISTERED PATENT ATTORNEYS

1638 Woslworth Eldg., Depi. A Mew York Clty
208 EARLE BLDG. WatHiNGTOMN, D, €.
d I:-nlc_llll'::ux Frow Book, ™ Hew ba Obtais s Patest ™ and yoar = Beserd

I.ud You To It |
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LACET & LACEY. {15 F Sweet H 'I'_D-r!.l'uhﬂrub Eafal. 1563,
PATENTS—TRADE MAHHE
All casra mabenitted g iald
| aitention ’;r n:::zmbmqf'm 'EE
] .F'm * Bridence off Conceplion™ and J"narrun:mm-
Y gar by Eetabiish Your Bighty''=—FREE
| LANCASTER, ALLWINE & ROMMEL
.l'.l-l'qmt Law Offfces

412 Bowen Building Washington; D. .

PATENTS —TRADE-MARKS

Terms reasonable. Personal attention.

Send mode] of drawing [of FREE advice.

Book “HOW TOGET YOUR FATENT" scnt on request,
L.F.RANDOLPH, formerly RAMDOLPH & CO.
HOSJHM Patent La
303 Victor Building H'ﬁlT-l’l'.'HrﬂTﬂH, B, C.

PATENT

Booklet Free Highest References
Prompiness Assured Best Results
Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-MecNally Directory of Bankersand

Bank-Recommended Attorneys, qulq:.h:d by Rand-McMally & E‘.'n-, Chicago, Ill.; The

Baggott & H:,rm Diisgctory of Guarpnteed A

fcan Iﬂm “Anmual, published in Cleveland,

Banker e T, Klaas,:
Directory, Omaha,

REGISTERED PATENT LAWYER

published
Directory Publ

Boston, BMnss.: Flugel"s Law List, puhl.nhtﬂ h!.! ml
o3 'E-ufl'hrﬂ Service Legal Dhrectary,
Evre's Law I.J:L. @ Park Ploce, Mew York City;
Mebraskn, and the National Diirectory of ﬁl:r.l:lrntrl. Baltimane,

WATSON E. COLEMAN,

al DMrectory Corporat
ing Cn St. Louis, Mo .ﬁ&
uh!hhni by
nlte=rs Legnl
Mary land.,

Victor Bullding, 724 Ninth Strest, N. W.

WASHINGTON,D.C.
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CROSMAN SILENT .22

ACCURATE

NOISELESS

Mo Claaning R fred, Regall and
Bullet Splattér Abalwisly Eliminated.

Low Cort Ammurnition,

The Cremen Silent .22 Bingle Bkod and Ehs Croaman
Bileng EF II.-:LE-n.ltt \:-ntu.rnp.m rifles nre b dechied Imeprove
mank nvnr d-lashioned powlsr guns beosuss
of thelr absnluis -l-n:l wiling accurssy.

Wi will mad ie wou, absolutely :lra-e oy boaklet contnis-
ing Pl indormetion shauk inrgred wisd I'Hilluu shosting . . -
ali Croaman eatslog or mak your d

CROSMAN ARMS COMPANY
407 5t. Faul 5t Rochester, M. Y.
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FOR SOLDERING, BRAZING,
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Can alo be weed with
ey manislaetused gas.
TORIT MFG. OO, 177 Weas Third Seeet, Ssine Paul, Minnmors
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SiF W
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Catch Fish! &z
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In Imeid

'li'g"!'l?ﬂu foe cur FREE THAP OFFER und.l.llrn]l
Cutalog. %1 Bax of our Eamous Fish Balt FEE 10 Istrodnos OUF CEups.
WALTON SUPPLY ©D., 3502 JUNIATA AVE., 5T.LOUIS, MO,

WITTE Engines reflect the prog-
aiﬁ_{ui; the gd ntury,
liling & e
Timken Holler Ihunnis%ny Are
modern a8 a fine automaobile,

(rwm one and you own the finest engine .
bails. Buy YOUR better and bigger WI'TTF' HOW while

pcices are still bow,

ERWITTE ENGINES

i [ nvlm:aul
Wi LI|

Cash or Terms.
Huoy Direet From the Faclory
Write today for FREE Catalog

WITTE

psmenadedl £ NGINE WORKS

SELF DILING
EOLLER
iIF!'R.ﬁTE OM GASOLINE, IEH{IE ENE DISTILLATE WRTLA

1T4T Buwhiand A,
Hansas Tity, Mo,

DON'T LOSE TIME

Send for Big FREE BOOK
Littie Ideas May Have Big

Commercial Possibilities

Aol &b ONOE—am] peotect wour 1des. T Cheir hEnaefits of
our Invemtion, you oot l:-nir hava 1o Fh‘rLFlH il b
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FREE Book Today o
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in aEF opinion, ought o he done In
prder bo protect §L, pEal for which
servion there will be oo chanpe
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References
35 Years of

Proven Service
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i patenia
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oe we hove
runeeadplly
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ventor to employ 8 Weshs |
Ingtan altarsey & the 17, 8,

*rtent oflice bes no branched, |
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fertwl paymanta,
Recerd of Inven-
tion Blank FREE
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r HLT:I'W Lpaloil ]

:l‘ﬁrﬂ n :Hn:or:l ol Inweniion HI-rA
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VICTOR J. E\TANS & CO.

Esrablished 18698
REGISTERED PATENT ATTORNEYS

Fllﬂ. CAMces b-ﬂli. 'l'il;‘.-l.-l:ﬂ- Hlnlt..

Waahington, ¥, G.

Branch (F¥ices: 1640 Conway D, ﬂtll:n.ﬂ.u]l_lli'l' Woosnl-
worth Hldg., MNew York: 838 Fidelicy Fhila ruse Bhdg. .
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GAS SAV REALLY SAVES GAS

JUST INVENTED

Works only when your motor works, Baving up to 385, Can

pot stall mator. ice #1590 postpaid. Bend for literature,
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New Design Circular Saw

. . unusually Efficient and Convenient

EMBODIES EXCLUSIVE
PATENTED PRINCIPLES

The Mew 1034 “Delta" % aiy S

Circular Sow poasess- e =
= many features of T
great voloe to wood-
workers — featurea
found excloafvely In
“Iheltn®* Tools — thor-
vaghly protected by
7. 5. potents. For fall
details ses new 1034

“Delia™ Cotalog.

/ The lnst word in eir-

cular aawa [ Dealgmed
completely mew from
the ground up. Incor-
poerates avery Festure
thet wosdworkars
bave wanted for years
—yarl i3 g0 moderataly
prieed ns to be within
the reach of all.

New Developments in
Delta Motor-Driven Tools

Mew improvements nnd new
fontures make the complete
1334 line of "DELTA™ Motor-
Diriven Tools of unosunl intee-
il o all Woodworkers. Thae
“Delta™ line includes Jointers,
Cireular Saws, Band Saws,
Boroll Saws, Drill Preases,
Wosdtorning Lathes, Boring,
Routing, Sanding, and Mariis-
ing Attachments, and & com=
plote Bing of acceasories.

FREE NEW 1934

CATALOG

Every man who works with wood—in factory or home workshop—awill
wanpt to see this FREE 1934 “Delta" Catalog of Quality Wosdwarking
Toels. It shews the full line of latest “Delta™ Tools, It is packed with
interesting ilbustrations and descriptions. Tt deserilses the latest develop-
ments in motor<driven equipment at the astonlzhingly low “Delia™ price
levels, Be sure you get YOUR copy. Mail the coupon — TODAY!

1 0'“’3 TI'IH' m'ﬂ MFG. CO.. 3775 North Molion St

Al I:I-ESr W ke, W | sanln

Mew patentsd extensions provide all the ad-
vantigea of n table 4 feot square at o frection
af the coat of @ very large table—n wonder-
fully convenient festiture,

Front table extension gives ample room in
front of saw blade where it B most nesded.
Ancther convenient feature,

=P kooersie TH-
(B PRI N

Diwfaidil A
el Lt i Bk,
[ E—— L—-n. Plwbrian =

BRE 1Y R A S b

<A few more of the many convenient features
found in the Mew 1934 “Deltn” Circalar Baw,

The New

“DELTA"" Circular
Saw
can be secured mounted on
a convenienl, inexpensive
stand —and in numerous
combination wnits,

Easy Termsl

B " TFELTA" Toals dara
fmﬂa&:nt (1] :lr—:.ﬂala.l nnder

L e
arm nrn 4] 3
m 10-Imy al without the

skightest :I'Iﬂ: Hutsfaction &
puaranteml. For full details
of this liberal offer ulmy
of ennTenlent Easy 1"avment
Flans, seid coupon T b |
CDELTA MFa. CO.
ATTE Morih Holion Btrest
Dol ANDGE,  Milmivkes, Whigaraly

Ploxss place mp, without nhthnunu ]
mll]l:nn llll [T 'm-nlrn itha F: 15%4 “Dealin®

:L. Ity Wendworking Tools., Alsa
Itll.d EI.I.'I dAetails of yowr 10-Day Teial (Flar
uid Easy Faymsat
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“If that's c?a\t)ﬁp
I'm a“aterpillar!”

HE Colonel tried to be kittenish. . but the

result was catastrophe ] There is one tobacco
that domestic pets {from wives to kittens) run
towards, not away from ]

With Sir Walter Raleigh you are almost
guaranteed a perfect smoke. Why the “almost™?
Simply because wo tobacco can overcome the
handicap of a foul, unkept pipe. In a well-
preserved briar there is just nothing like the
satisfaction you get out of Sir Walter Raleigh’s
fragrant, mild mixture, kept fresh in gold foil.

Your nearest tobacconist has this orange and
black tin of rare Krnh.ﬂ:lry Eu:lr}rs. You'l aAgree
with thousands of particular smokers—it's the cat’s]

Brown & Williamson Tobacco Carparation
5 Loussville, Kentucky, Dept. P-310

i 7 7 Send for this
Bl s FREE
[ TakE Tang 9! BOOKLET

Ii’s 1 jf
—AND IT'S
MILDER

THIS CANNED WO0OD
MAKES HOME
REPAIRS EASY!

What have you got to fix?
If you have a broken chair, cracked floor board,
loose caster or drawer pull, or nail or screw holes
in wood or plaster—fix it yourself with this amaz-
ing new wood that handles like putty and hardens
into wood . , . called PLASTIC WOOD . . . easy to
use. Hardens into wood—better wood than natural
wood-—=wood that takes and holds nails and screws.
Makes repairs that are permanent. Tubes 25¢,
cana 35¢, at a paint or hardware store. Try it. You'll
be surprised at results,

PLASTIC WOOD
9" Metal-Wood Lathe—%6 a Month

Piarfect your home woodshop with ihis real 1033-desfen Taihe
Waork |n metal, or change o a JI8y to o wond worker, Pabented
V-t drive: hulli-in sonncershait, motof siand, swiboh: 40
of Eamak, Ewhon a4 atfang an oasl iron, 18 biohes bediween sencers.
Cuts 4 Lo T threads. Accurste to 1/ 14HH} Inoh. Friee 879 e phow
lisa metor; with motor, §80, 10 Thay
Trial, Mangy Back Guamunies, Try 1§
mnd ponvinos yourmlf, Write for new
Iren atalogue.

ATLAS PRESS COMPANY
1843 M. Plkehar S¢., Halamazos, Mich.

$300 to $400 Profit Monthly in
*SIMPLIFIED "Arc Welding

Let wour shap ceth in on the mew “Simplified™ Arcl
Weklng, & sears shewd of ol welisn. Caet iron, copger,
abed] canily welded. Mo pielealsg requined. Opeea op thou-
mrsda el dollars worth of pew and grofitable ropasr, IIl'
mairienises, dnd osirallsen pabe N

o [
[

E30 MOMTHLY |-
SAVE 550 TO %300 .

You ran hance & Holsar an your pah with presiienlly
no izvesimani. Ty fasily paye Teor wll.  Formoshed
in sleceric drive, geantne enging, portahie, Skatian-

#ry of belued. Wiite veday for Selaile Mo obligation.

Hobar Brothers  Bax M103, Troy, Ohis ™

30 DAYS TRIAL AT OUR RISK
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Fast Selling Popular Ne-
cessities Direct
to the Home

Let G. F. FOSTER Tell You

About This Sensational V.

“Nimble Quarter Deal 'x

Here is the deal of the century! The
most amazing, sensational and
unique direct selling deal and plan
ever offered! The most staggerin
values in popular household necessi-
ties ever presented to a bargain hun-
gry public! Amazes and confounds
all competition! Nothing like it ever
done before! Only G. F. Foster
with his immense buying power, his
direct from factory plan of selling,
and his tremendous sales volume
could offer such bargains and such
an astounding fast selling money
making plan.

BIG PROFITS  WRWE foR
FOR YOU

TERRITORY
A cut rate store business in a

Tid Depression, Debts, and Macowr-

Give Choice

£ poml-byet today. Write (G
basket paying you profits up to  PFp000 KU h;:u wani w get all
!E to %15 & E.}I'! Then with  ithe detalls of his unigue ami sensa- n' lmth“
=1 a WOorkKin r Liomal plan an W am 1Ty -
gales people king for you, tional pl i 1l HEINE THony
our -I-ﬂﬁt.s will be even mzking opuriunities of his “"Nimble T ——]
¥ P up '  Mimbl (puarter Theal.™ Fill sut the coupom and 1I°11 tell you by
reater. oster & IMDIE  puarn how Angle snd his organiza- returm mail how to get started making
arter Deal” line consists  (lon In one average compdnity rn:_"rjn mare meney than you evér made before.
only of the fastest sgelling, sobd thirty-flve thousand dellars worih === === === ======"========= “]
of Fuster's Froduets in one yedr, G. F. FOSTER PROODUCTS CO.
most commonly used house- . .70 wnaring and sensational 283 E. &th 5t Depl. P. 0. .32
hold necessities, each selling cormings with Foster Froducts In [ 5t Pasl, Misn.
for 25c and most of them actu- e wolon of the counry.  Leamn how

ally worth much more. For
every one you sell you give an-
other one—any one—FREE,
and still make huge profits.

G. F. FOSTER PRODUCTS CO.

5t. Paul, Minnesota

253 E. 4th St

nlp‘h Fl 'n'.. '3-:

voll, [0, call snare in ihe huge and sfeady
profis bedng aaale Ty 4L Fo Foster ieal-
4 omd sabes eople ewerywhers.  Learm
how vou can gulekly and surely baild e
epdmmas,  sbedy,  proditahile, and  iEddss
pemident tmsines= with the amalbed gGeesis

niemt ¥ e mdde imovour life.

. 1

lEnte Store in a Haskel with sour = Njmble

|
Tell me bW 1 fuf have a profitalils Cusg ;
Cpaarier Dheal”” |



. IT TAKES

EALTHY NERVES

TO FLY THE MAIL

AT NIGHT

L Al MOWILKINS has ﬂ:-wn |:|1:J I‘li:._‘,|1t alr
miil over 150,000 miles for T WAL It takes
healthy nerves to hang up arecord like ehat)

® RIGHT —Wilkins jl.1i.1'|.=- a fellow pi]v!.
W Miedernhoter, at Wewark Airport, fora
chat and a smoke. " Comels never ruffle or
janzle my nerves,"' Wilkins savs.

IT 1S MORE FUN TO KNOW

Camiels are made from finer,
MORE EXPFEMSIVE tohaccos

tham anv other popular Brand.

They are milder, richer in fin-

vor, They never tlee FASLT Lakle

OiF R OT YOLP heFves.

® JOURNEY'S END! Camels
MEVEr Do O YVOUF nerves ndo
matter how muoch you smoke,

- . 1 := - o

NEVER GET ON YOUR NERVES ~ &

STEADY SMOKERS

TURN TO CAMELS

A, M. WiLrms, air-mail ace,

says: " It's & steady prind,
all mght, living up to our
tradition that ke deail st
o through! That's why 1
smoke Camels. And | smoke
plenty ] Camels never rullfle
or jangle my nerves, and I
like their mild, rich Aavoe, ™

Camelsnevertire the taste
— never el on the nerves,
Your taste and your nerves
will confirm this, Start
gmoking Camels today and
prove it for yourself,

| . :
2= . i o -
" N il .-

NEVER TIRE YOUR TASTE S —




