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Straight steer ﬂ//«%/%'

WO amazing instruments — the gyro

horizon and the directional gyro —
help 1o give the American bombardier
his big moment. Both are designed by
Sperry Gyroscope, and built by Sperry
and Fisher Body.

In precision flying, these delicate indi-
cating instruments help a pilot to keep
on his designated target. In blind flying
or night flying they help him keep the

true course to his objective,

Precision beyond anything ever attempt-
ed by Fisher is a “must” in their manu-
facture. Rare and special skills are neces-
BaAry every slep of the wWay.

O F

G ENTERAL

The Armv.Nacy “E™ flies above three
Fisher planis for excellenee in aivcraft
production and from two others for tank
Ir.lr\u.:l!mr]'lr."l., while tha .'\'-ully "F.'," widh
three stars, is fown by still another Fisher
plant for its naval ordnance work.

Craftsmanship gave us the answer, just
as it gave us the answer to bomber, tank
and anti-aireraft gun problems.

Craftsmanship has never yet let us down.

And today you may bhe certain that as
long as there’s a micrometer and a micro-
scope left in the world, our men will do
their best to give their brothers in the air
a straight steer — by Fisher.

MOTORS




U.S.TANK IS BEST,
SAY NAZI EXPERTS

Germany Will Doubtless Copy Gyro- |\
scopic Feature of General Sherman

Tank, Berlin Radio Declares |

By The Associated Press

Here'’s one

Nazi Broadcast

that’s the |

Gospel Truth!

A gpecial new German Instiiute |
for testing capiured tanks has ndl-
Judged “J' American “Cromeral
Elerman' the best r:. e thee Alllcs

"Cienernl Bherman' tank @2 doubi=
lefs the Dt Ly e the allled srmas-
ment industry has yet produced,

YA gpeclal Innovation on thia

TAME MOVES FORWARD AT
FULL SPEED OVER ROUGH TERRAIN ]

have torned og
eald yestorday,

MNnzls "doubtless
ennstriictloi—

type tank, which by 4 gyrosedpld
i " | smystem prevents the gun from belog 3
wauld eopy lta aflected by the Jolting of the tank
: artleularly the E¥- | when travellng on rough grounds,
roacope pun-mount, which they greatly Inte e the (German ¢x-

gatislder (s outstanding featwre,

perts. They belbove this to be tho
frst afttempt s borrowlng froem
-
““Doubtless" Best Type | the constrictlon of warships for
|- “apeording bothe nmllnmm’t"m the consiructiion of armé [of war=

Institute,™ said the broadeast, reo- | fore on luod, o |.| doiililes I8 will
erded by the Associated Pross, “the | be copled soon.’

l CAMNMON 5TAYS
OMN TARGET

4

TANK BATTLES used to be stop-and-go
affairs, because a tank's heavy cannon
could be aimed accurately only when the
tank was at & complete standstill,

Some time ago the Army Ordnance De-
partment called for an improvement in tank
gun fire control. The men of Westinghouse
went into a huddle and came out with what
has been called one of the greatest military
developments of this War—a tank gun sta-
bilizer that permits fwcredibly accurate fire
while the tank is charging ahead at full speed
over rough ground!

American tanks are now more than 5005

=2

deadlier and this gun stabilizer has revolu-
tionized the whole combat technique of
tank fighting!

And the Westinghouse Research Labora-
tories, which developed the device—the
Westinghouse engineers, who perfected it
—and the men and women of Westing-
house who make it in great numbers—are
proud as Punch.

Westinghouse Electric & Manufacturing
Company, Pittsburgh, Pennsylvania,

Westmghouse

PLANTS IN 25 CITIES OFFICES EVERYWHERE

This one

OCTOBER, 1943 1A
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If you hear the operator say that, it means that the line you want
is crowded and other calls are waiting. . . . We're sure you'll
understand and co-operate cheerfully —in the interests of better

wartime telephone service for everybody. ¢7Z™, BELL TELEPHONE SYSTEM
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Next Month

VERY man who ventures forth

on or above the sea today is a
hunted ereature. Deadly mines,
torpedoes, bombs and antiaircraft
hold a constant menace., But Yan-
kee ingenuity has been at work to
reduce the wartime perils at sea
and save thousands of those forced
to abandon ship or plane. New
safety devices include an inflat-
able rubber belt that is worn by
zeamen as they go about their
shipboard duties, a collapsible raft
witi waterproof signal lights, sail,
medieal kit, and food supplies,
There are even flotation bags that
keep land planes afloat for hours.
A November article on “Cheating
Death at Sea” tells how we are
winning an epic struggle.

Mining in thé Clouds

OU‘I‘ on the Beartooth range in
Montana, a hardy company of
miners is fighting blizzards at alti-
tudes of 8,000 feet to provide chro-
mium for our war machines. The
shining metal that is also a wvital
hardening agent has a fondness for
lofty and hard-to-get-at places,
How “The ‘Forty-Niners' of "43"
met this challenge and are mining
precious chromite above the elouds
is told in an article next month,

It's in Your Bones

NE of the most surprising ele-

ments—phosphorus—has an
evil side to its nature that is help-
ing fight the Axis. This obliging
partner of industry and agricul-
ture in peace, is used to make
smoke sereens and incendiary
bombs. It also builds bones, Don't
miss “Industry’s Dr. Jekyll and
Mr. Hyde" next month.

—=
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“"Wild Horses of the Sky”

ILOTS call it the hottest thing with wings. Aviation

experts dub it “the outstanding fighter of "43." And
what Hitler and Goering call it probably could not be
printed. It's the North American P-51, or Mustang, that
flew out of the West to pounce on Nazi Europe. Clipping
treetops, this long-range fighter has played havoe with
German supply lines, Mustang pilots knocked over 19
locomotives in a single week. An authoritative Novem-
ber article traces this “wild horse™ from the drawing
board to combat.

"Casey Jones in Khaki”

MAYEE you never thought of it, but knowing how to
operate a railroad can be as important to the Army
as the ability to shoot straight. That's why the Trans-
portation Corps of the Army Service Forces now includes
railroad battalions trained to do everything from laying
rails to dispatching trains. Recenily an Army crew de-
livered a freight train to the Russians at Teheran, Iran,
after a 650-mile run from a port on the Persian Gulf. An
article next month tells of the Army railroaders.
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NO DANGER AHEAD

THE F‘ﬂtﬂll. CLEANED OUT AND PROTECTED
EMGINE CAMN "TAKE IT" UNTIL VICTORY ...

Right on through the seasons, the Pyroil
cleaned-out-and-protected engine runs safely.
From hot weather into eool. Running excesaively hot. Or,
starting and stopping frequently with engine chilled.

These conditions ean be most harmful to the engine not
sufficiently protected. Fyroil is its safegusrd, Pyroil gives
your engine double protection. It cleans out harmful eon-
taminators like sludge, gum, “varnish," corrosive agents
and keeps these cleaned out. And it sheathes internal parta
with Pyroil's own super-film of safety. This Pyroil film
ia unlike that of your regular lubricant.

Uge Pyroil mow, whils sepsons change. [Us no trooble. Mersly
poor & pint s the crankcase, o few ounces in the gasoline tank.

Thl:‘l'l u.r car will he far better abla

VICTORY fo''la ‘and give you good serv-
SIZE ice, |.|th|. Ji."lrmr:.r. Got some Pyrodl
3 OUNCES today at your [avorite spervioce sta-
tion or other dealer. Mail coupon.
Manufaotured and Guaranteed by Prroil
(‘mm;;un{. W. V. Kldder, Founder, 610
Pyroil Bldg., LaCrosse, Wisconsin, I.I 5 A
WIDELY USED IN THE IHMDUS-

TRIAL FIELD AND ON THE FARM.

12 YEARS" accepramce
BY FOREMOST AUTHORITIES
=— ACE DRIVERS — EX-
PLORERS o INGINEE RS

OUR GUARAMNTEE

Buy Another
War Bond
Today

DISTRIBUTORS:
TH AHD MAIL
C FoR
CHISE FACTS.
——————————————————————————————— [
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510 Pyroli Bidg, LaCrosse, Wisconsin  MAIL THIS COUPON
Please send me F‘Nm- facis of oll the good-clesning out and |
protecling my ear's engine—ihat Fyroll will do to help my |
Spgke 117 untll Vietory.

[l Send detalis of your Plan for Distributors
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e ————————
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1. "Jerry had been giv-
img it to us in fine style
that night, We were
out on our usual 4 AM,
patrol, picking our way
berween craters and
smoking piles of rub-
bish, when we passed
the ruins of a small
house that had received
a direcy hit . . .

This true story of the blitz was rold
to a war correspondent by Michael
Davies, Chief Shelter Marshal,
London Ares. Mr. Davies is fa-
mous as the smallest Air Marshal
in England: his heighe is 3 fi. 6 in.
Mr. Davies was a practicing op-
tometrist before the war, was ac-
tive in organizing youth camps, is
now in charge of one of the larg-
est mir shelters in England, The

shelter extends 4 acres and in- i 2."One of my party called our: “There's a
cludes 4 miles of underground R light there—somebody must be alive!' And
corridors. Complete with interior there was, right enough . . . a bright lictle
;.dl? Eﬂl‘l‘l:‘l]Lll'l_ll:i[It:llﬂ ;'nd bl sliver of light coming our from berween
m'jb“hm“?ﬁﬂgw“;é;rﬂ?:: 3 the stones. Guided by that, we gor on with

pinch, 14,000, Over one and a half 8 the rescue work as gquickly as we could . .,
million bricks were used co build |
the blast wall.

3.%. .. and found our man,
half dead from injuries
and bomb shock. his hand
still gripping his flash-
light like a vise. Seems he'd
grabbed his flashlight to
show others o the base-
ment when the bomb fell.
And that—plus having
fresh barteries—was what
saved his own life!”

PLEASE MOTE: Don't blame your dealer if he's

our of “Eveready” flashlight batteries. The Armed HATIONAL CARBON COMPANY, INC.
Forces are taking eoormous quantities, and the 30 Eost 42nd Street, New York

war industries with the highest prioricy ratings 5 ; X f
sk tuking the Tt Unit of Union Carbide and Carbon Corporation
WRITE FOR YOUR FREE COPY of "You and the m

War,' the new 0.C.D. guidebook which tells you The word “"Eversadr’’ is » registared trado-mark
bhow you can train and what you can do to help «f Maitonal Curbon Comgmny, Ing.

win the war, There's a job, and an important
one, for every man, woman and child in America!
Address Narional Carbon Company, Dept. B.R.
30 East 42nd St, New York 17, M. Y.
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IMPORTANT NOTICE

It is the intention of this magnzine to provide iks readers with
information regurding the latest developments in the mechanical
arta. We take no rﬂpunnlmlllr as to whether the disclosures con-
tained in our articles are covered patents and advise rew
to Inmllﬂre this subject before making, using, or selling any of
[ P roducts, machines, or processes descri in order to avold
passible liability for paient Infringement.
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"Yes, | know,George
— you've been with
us twelve years—
/ but it takes more than
ngth of service fo

Can this happen to YOU ?

It was the President talking—telling George that
while he would like to give him the job—to
promote him to an executive position, it was im-
possible to do so.

This was a bitter blow to George—he had known
for some time there would be a vacancy in his
department—the department manager was mnvghg
up—a new d ment head would be appointed.
By seniority George was entitled to the job, had
been counting on it.

It would mean more money—those unpaid bills
would be taken eare of—the children would have
maore advantages—there would be travel, recreation,
social activities.

George had been a fine, loval employee for twelve
rears—doing his assigned tasks well—hoping by
aithful service to win some day an executive posi-

tion with his company.

Now all of these hopes were being swept away—
as in a dream he heard his chiel continue—"You
see, George, in these days it is ability to produce
that counts. You're not ready to take on the bigger
job—you have made no preparations which would
enable you to fill it properly. The man who is going
to get that job is Martin. He has been with us only
four years, but during that time he has not only
been studying the relationship of his department to

L b L

LaSalle Extension University

A CORRESPONDENCE INSTITUTION
Dept. 1064-R

possibilities of home study for me. Send me FR
motion in One™ and your
have checked below.

a A.nnnuntlnﬁ E Foremanship [ Industrial Management

[ Ezscutive Management Law O Business Law

0O Traffic Management O Salesmanship O Boslness Correspond-
coce

DI o o G B R S R S {1 S
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the business as a whole, but he has been studyving
and preparing himself at home."

Poor George—no one to blame but himself. Busi-
ness is full of "Georges”"—men who do not realize
the importance of preparing definitely for promo-
tion. They forget that long experience on one job
does not necessarily prepare them for the job above.
And almost never do they reach the executive job
and the bigger money._ ]

Fortunately, there is a wa:ly-—simple, practical,
thoroughly proved by thousands—{for the “Georges”
to make sure of promotion. Modern home study—
the LaSalle way—gives them rather quickly the
knowledge and ability to handle the job ahead. It
does not interfere with their present job—instead it
helps. It is moderate in cost and intensely interesting.

In fairness to yourself—
If you are one of the men in business doing routine work
—going along in a low pay job, there iz one thing, in
fairness to f',rau.rgdl‘ ghould do right away—and
that is—FILL IN D MAIL THE %OUPC‘{ BE-
LOW AT ONCE. It can be the tumingré)mnt in your
business eareer toward the bigger rewards business iz
willing tu‘Pa}equ the man who is trained. Our FREE
booklet “TEN YEARS PROMOTION IN ONE™ is
most inspiring. Don't let a postage stamp and one
minute stand between you and full details regarding our
training and opportunities to which such training leads,

TA
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w MANUAL 52415 HiEF

500 Shop Prints Cover Every
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IF you want real trouble-shoot- m Y I
ing "kpow-how', this is itl Brand new

FREE—1 Yr.Technical

Service, Any Problem

Act now and I'1 inclode 1
year of Personal Counss| [rom
the Coryne staf — technical
advlm— mail on any Elecs
trical or .afl.ﬂ.m problem. Thia
pervice alope may be warth
bhundreds of dollars o youl

SEND NO MONEY

prun bnnsn thia big 853 x11
Ench, mely bound book -
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R
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1

500 5. Paulina St., t. 73-3, Chicago 12, lilinois :

Send the new COYNE EL '['.'CIRIK_AI ANT RADIO ¥
TROLU lli!.!? SHOOTING MANUAL, poatpaid, Within 5 daya

after it comes 111 gither n:ium itor send you $1.95, and then 8

£3 u month until total of $7.95 is paid. We pay postage 0§

1

& [ |

TR . o o A TR B 1

LB | R R O S S P TR ol - ] SRt SRR

Orecupation. - ... .. :

]

L]

Say you saw it in Populer Mechanica!

BA

AVIATION

FOR YOUR CAREER
PLUS WAR SERVICE

AT THE SAME TIME

Belore you are 18, MAKE YOURSELF THE KIND
OF MAN THE AVIATION INDUSTRY OR THE
AIR SERVICES WANT . . . THE KIND THEY
CANNOT DO WITHOUT . . . so you can AD-
VANCE RAPIDLY. Bince 1929, Cortiss-Wright
Tach has bosn specialising in modern and pro-
gresaive Inining for Asromautical Enginesrs and
Master Aviation Mechanice (No lying involwed.)
Write for full information. Include name, addrees
and date of bisth. Dept. Pm-10
[

CURTISS WRIGHT
TECHMICAL Y, INITITUTE

GRAND CENTRAL AIR TERMINAL
Glandals (Las Angelea Co.) California

WEULENLD SCNROL OF AFROWLDT

AVILEIQN'S EMOST DIST

THIZ TOWER AyEiL

Do You Make
Mistakes in English?

l'l ERY time you speak or write you show just whal you are, Miss
takes in English reveal you x5 8 person who Ineks edwestion and

reflnemient. Lack of language powsr provenls  yog

from preseniing your thoughis in Lhe strongest possis

Lle way, Mo matier what you do. real uml:.mu:u: af

Engllsh wi]ll help so@a o vour gosl, Hiop making

mistakes i spolling puncluation, pronuscistion.  In-

crease your vocabulary.

WONDERFUL INVENTION

Only 15 minutes a day with Sherwin Cody's new in-
vention—and you can netuslly SEE your English ims
Elﬂ'\l'l-t‘ It Leaches by WARIT—mankes IL essler to do the
LIGHT way. Wamberful sell-correeting ledsons includa
spelling, punciuation, gramsnar and eNpreRalon,

FREE BOOK ON ENGLISH ok of laguage

costiing ¥ou thoussnds of dollars eve

Mr. Cody oanm do fof veu; (E costs nothing e o n.m_*-;:q'sf?m.m|

an‘l nhfnmlilﬁf Ill:l-"':'t;‘;r minute E\-ﬁr !'h.'ul i, “How Yoii Can Master
ol I :mu;m @A s B

you. WRITE MOW, s ¥ will prove o revelation to

Sherwin Cody School u-'l' I:nnll:h. 510 Searle Bldg., Rechegter 4, N,
————— e T TOETIEEIER R, WL V.

Be An ARTIST!

PREPARE TODAY FOR THE
FUTURE THAT LIES AHEAD

Trained Artists Are Capable of Earming
$30-$50-$75 A WEEK

Use your spare time fo pre for a prefit-
able Art career! Start training at heme, now!

Il 1 nl-nmulr- and interestine to mmh Art I:hu
. J.jn COMMERGIA

SIGHIHG. CARTODNING—all in ONE u-m-
plele course. Mo Drevious AT experience necess
Bary=—we teach vou alep- by-step by our practies]
home  siady methasl woll-known since 18
Wrile podap for infarmation in ¥ EER DOOK, A fiar
Fleasure & ProfL —tolis sll aboul our course,
ihe art maierinl furnlsiced, service—and come
mercial opportunitles for youa in Arl. State age.

WASHINGTON SCHOOL OF ART
Studio LI09F, 1115-15th 5L, M. W., Washisgien 5, D.C.
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ON'E great American army is still open
for enlistments! It's the all-important
army of trained men — whose specialized
knowledge and skill are helping to win
the war today, and will play a vital role
in the victory world of tomorrow!

Youstill have time to join these “indus-
trial rangers.” Even if you're over 38 —
or over 50! — training will make you a
better fighter on the production front,
and will fit you for a better job when
peace comes.

You can get your training as thousands
of business and industrial leaders got
theirs — by studying a low-cost I.C.S,
Course in your spare time, at home! 400
business and technical subjects to choose
from — one, or a combination of several,
will fit you for greater success.

Mail this coupon for complete infor-
mation on I.C.S. textbooks, teaching
methods and personalized instruction.

I Mall couvpon and we will
send youw free sample
® Jesson In Shop Practice.

SPECIAL

INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES

HELPING TO TRAIN AMERICANS FOR VICTORY PO STTRNERS

BOX 5673-J, SCRANTOM, PEMMA.
Without cost or obligation, please send me booklet and full particulars about
the course before which I have marked X:
TEGHNICAL AND INDUSTRIAL COURSES

0 Akr Braks O Contracting and Building [0 Management of lavantions [ Banitary Enginsaring
0 Air Comedstioning 0 Cotton Manulsoturing [ Marins Engines [ Bhieet hintal Work
(mNE 6 Liralting O Iiewel Enginiea O Alechpnioal D'ealiing L] Ship Dradving
O Architoctural Dirnfting [ Eleatrical Dirnfting [J Mechnniosl Enginesring [ Shiphitiing l_:|--"1|v"|1 Praction
[l Arehdteciars O Electrieal Enginessing O Mine Fareman [l Bienm Eleotria O Bteam Engines
O Auto Engines Tuns-up 0 Flsatrician O Navigation [ Patternmaking L] Btesen Fitting
[} Auto Techniciam [ Eleetrical Malntenanes [ Plastics 0 Flumbing [ Btructaral Drafting
L[] Avlatbon 2 Avistion Mechanke [ Foundryiman [ Heating 0] Pablic Waorks Eaginner ng L Seruetara] Knginessing
[ Blusprint Heading [ Heni Treatmeniof Metsla [ Pulp and Paper Making [ Barveying and Mapping
O Bollermnkinsg [0 Highwny Engineering [ BEndio, Genersl O Telmgraphy O Talephong
O Briilgs Enelnsering [ Haoisse Flannliag O Hailss Operaling O Textils |-|‘W|I¢MI|IIL
[ Chambstry [ Coal Mining O Industrisl Metallurey O Rndio Bervining 0 Toolmaking [0 Teol Design
O Civil Engineering [] Losamntive Enginser O H. K. Sectian Forempan [0 Welding., Gas nnal 1sokric
[ Concrete Englusering O Machinist [ Imspeotar O K. R Bigoslman O Hoelrigeration [ Woolen Manufseturing

- . BUSINESE COURSES E
0O Acoounting O Adverising [ Callage Preparatory [T First Year College O Railway FPostal Clerk
0O Bookkenpmag O Commereial O Foremanahip O French [ Salesmanaki :
[ Business Correspondsnce L Comisnrois] THustrating 2 Gocel Frglish [ Becretarial [ Bpnniak
] Buminess Maangemant O Co=t Accounting [ High School L Bhowesrd anid Sign Letiering
O Cartopndng [ Civil Bervice O G I Aseointing O Managing Men at Work O Traffis Manageanent

HOME ECONOMICS COURSES

O Advanesd Dressenaking O Homa DNressmaking O Ten Honen andd Caleteria

O Fouods mmd Cookery O Prod 1 Iy ke and Desd Manngement, Crtering
B TP T RPN TR Y. | Addres
DT e L ssseasnass s PREEE PO s i rersies st s Hes

Comddian residents send coupom o Jmiermaiional Correspendescy Sehools Comodian, Fdmifed, Momfreol, Canadg

Briviah regidenis aend cowpom e I C, B, 71 Kingiway, Londor, W. 0. 2, Eaglomd
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MENTAL CREATING

IF you just like to dream, read no further. Therd

comes a time when your fancies must be brought
into light—and stand the test of every-day, hard
realities. Are you one of the thousands—perhaps
millions—whose thoughts never get beyond the
stage of wistful wishing? Do you often come to
from a daydream with the sigh, “If only I could
bring it about—make it real?”

All things begin with thought—it is what fol-
lows that may take your life out of the class of
those who hope and dream. Thought energy, like
anything else, can be dissipated—or it can be made
to produce actual effects. If you know how to place
your thoughis you can stimulate the creative proe-
esses within your mind—through them you can
assemble things and conditions of your world into
a happy life of accomplishment. Mental creating
does not depend upon a magical process. It con-
sists of knowing how to marshal your thoughts into
a power that draws, compels and organizes your
experiences into a worth-while design of living.

ACCEPT THIS %2ee BOOK

Let the Rosicrucians tell you how you may ae-
complish these things. The Rosicrucians (not a
religious urg:n'utiou), a world-wide philosophical
fraternity, have preserved for centuries the an-
cients’ masterful knowledge of the functioning of
the inner mind of man., They have taught men
and women how to use this knowledge to recredte
their lives. They offer you a free copy of the fas-
cinating book, “The Mastery of Life.” It tells
how you may receive this information for study
and use, Use coupon opposite,

J4he ROSICRUCIANS
(AMORC)
SAN JOSE CALIFORNIA
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AUDELS AIRCRAFT WORKER.... .51

Angwera Youor Guestlons on I—>Alreralt Materials, Terms, Paria,
Bl lisepriols, “he::.s ilrl.tl'r_il: J—Blnthematlcd, How to Fig-
ore. 4—Layout ing, Tools & Machines. G=—FHiveting.
Bpot Welding & Hinls. T—Fabrication, Angles, ele. EB——Agpem-
hly, l‘uu]au, W |.n|: & Final—How to Use Tools. §—Tables &
I.uu Hymbaols, Army & Novy Specifications, ote. 240 Pages Illos,

AUDELS SHEETMETAL
I'ATTEI!H LAYOUTS............54

Dieveloped Experis for Sheet Metal Workern, Layoat Men &

Hum.nl.u.hl FPractieal Hnr!clwvlll in 10 Hactions, size T x 10

x =11 Pagea—350 Layouts—1000 lllultnilnnl 1001 Eey

Faeta. m]{Jnuu:m for mnd;r reference In anawering your layout

Eruhluml ors all phases of gheet metal 'n'm'k incl-udm: Patiern
utiing, Fattern Development

AUDELS SHEETMETAL WORKERS
HANDY BOOK. .................$

Practical inslde Infermation. Fundsmentals of Bheet Metal Warlk
I8E pages l11lu!rl1=d. 11 mections. Claarly written. Essentlal &
lmpartant facts, 1 pointers In éveryday language Hel, Index,

AUDELS WELDERS GUIDE. ix wxvias s

n. conclise, practical text on |.tln|1 & malntenance of all weldin
chines for sll mechanics. ges, Illutrlhd- LCovars &
Im-l.hnd.l of electric and acelyleme 'le including alrplane worlk.

AUDELS ANSWERS ON
BLUE PRINT READING. . Lot 52
Por achunies & Bullder. Corers Al rpes of blue print resdior AN AUDEL GUIDE IS A Gﬂon FRIEND!
AUDELS NEW MACHINIST .& Use the brains and experience of others in thess Guides of the
TOOLMAKERS HANDY BOOK...%4 Trades. Save time and money with right methods, shart cuts,

Covers modern machine shop practiee in all its branches. 5 jrac- lobar saving ideas. CHECK NOWI You con leck over any Avdal

L)

N

WG
|"H|HIH G

DRAWING

tiral books in 1. New from eover fo Tells how to set Gip & .

operate inthes. screw ',,",‘,E‘“!‘E_"E‘ mf,‘ﬁ::?hi ﬂ“ resses Guide in your home. Start the Easy Payments if sofisfied.

and xll other machine [ pages,. ful il hl.trl z

z 1. Indezed. G sectlons, 1=——Modorn Machine Shop Pracdies, S—— - N = . - c UT H E HE- LB _ N B 0§ |

Hiwe Print Reading & How to Draw, S—Caleulations & Mathe-

B e L S A T | IMAIL ORDER
MIDELS MATHEMATICS &
CALCULATIONS FOR MECHANICS S2 | THE'I:II AUDFL & CO.,49 West 23rd St., Na:w York

Mathematles for bome study or reference. 700 pages, G50 {llus. Please mail me for 7 days’ free Emmlna,tlnn tlEI.E
Fractical mathematles from beginning. Hew fa ﬂ.ﬂ.lru correcily. Ibuoi{s mﬂ,‘rl{ed tx} he]ﬂw, I agree to II‘IH.I] { i
a&l til

ﬂﬁﬁ'ﬁ”'ﬁi.ﬁi’ﬂ‘n‘,ﬁLé“ EIIIIBE& 1"‘“"5"‘3 J 7 days on each book or set ordered, and to fiie.
A practiesl qulek rendy referones book for auto mechanles, servies mail *1 a month on E:E.E:_h book or set order un
e, tperators & owners. Explaint theory. comtroction & servic- I1have paid purchase price.
Eines 048 Dapen ruly thraier B8 gﬂﬁnlip':m:ﬁd,“' ] If I am not satisfied with Guides I will return them.
standard book for mechanics, New fuid drive covered

O Audels AIRCRAFT WORKER . SL
AUDELS DIESEL ENGINE MANUAL . $2 [] Audels SHEET METAL PATTERN LAYOUTS . . 4
A prectical, conclee treatise with guestions and answers on tho [0 Audels SHEET METAL WORMKERS Handy ln-l: 1
'h"&?' .;zlrb:{: ﬂmflsmlenﬁ%iﬂrrngmn 1:n‘J.I:::I f:ﬁ:-“ﬁ::!f_ [ Audels WELDERS GUIDE ErRIAT R N i
E::lh.llll‘u binding, pocket iikwi!ll detalls plainly brought sul, Lh}.i E il-ldll: m%mﬁ?ﬁ:‘i“ﬂﬂm‘uzns Ha 'n'au d.
ook 5 of extreme valog to enginecrs, operators & students. O Audeis MATHEMATICS and CALCULATI 7.
AUDELS RADIOMANS GUIDE. .. .. $4 Ci Audsls AUTO GUIDE . : W i
A kry to the practics] inderstanding of radle lncludlng Frequency [l Audsls DIESEL “GIH‘ H.IHU.I.L g & & - B
boison, Ao S0 ety S Jrons Sl FE SR W O Audels SHIPFIVYERS Handy ook 1 1 1 L %
ong [ Audels RADIOMANS GUI e R S U
Disgrams. Pholos, m“’“ Questlans & Angwors, Rofersnes Indez.
Authentle, clear, e A P SACTIZAL ELECTRIGITY &
AUDELS HANDY BOOK OF Audets CARPENTERS and Builders Guides (4 vels.) 6.
PRACTICAL ELECTRICITY .....54 Audels and Steamfitters numu ( m- )18

PLUMBERS
M*IR!HG DM.GI!AM! s x o= s

ELECTR 5
Audesls MILLWRI l'-'ll-l'l'i and Mochanics Gnldi H
Mechanical DRAWING Course . . ;

TRONIC ““'Eﬁ;. yin e 1

Mechanical DRAWING and Dni:n ;

MACHINIST GUIDE . :

SONS and Builders Guides (4 -ulu.,;. :
El}?iﬂﬁi ;dngim-uu Guides

| (=25 . & .

n-n%‘rlcﬂcﬂ mmﬂ:ﬂluﬂ 5

s ELECTRICAL POWER CALCULATIONS .

Hewkins ELECTRICAL Gumu = 5L each

For malntenance ln!i!lﬂl‘h olectric’ans & &1l electrical workers.
1440 Pages, 2000 1llus. Covers important elecirical informition
in handy form=—iocluding Marine Wirlng, Radio Frinciples,
Walding. Indexed. A Koy 10 & practical understanding of aleciricity.

AUDELS CARPENTERS & BUILDERS
GUIDES—4 Vols, ...............3b

A practical illustraied Lrade assistant on modern condlructlon fof

carpeniers, jolners, bullders, mechanics and all woodworkers. 4

'nll: lﬂ-l}[l ml, ETUIII !Ell.llll'l.iinﬂ.l fexibls ecovers. Esch volums
sepEarats

AUDELS PLUMBERS & STEAMFITTERE
GUIDES—4 Vols. ...............$6

A Practical Trade Asslstant & Reference. Explaind Ia plain
langEage & by clear [llustrations, cdiagrams, charts, graphs, pic-
tures principles of modern plombing Erl.:l-bn.l Ineluding Maring
Plp-u Fitting and_Alr Conditloning, 4 Volo.—1670 Pages——1G42

Jum:. Each Vol. Pocket Birs Bald arutaly $1.50 a ‘lu"n]

DELS WIRING DIAGRAMS. ... ..

210 Pages. Illusteated. Gives practical facts on wirlng of !I.d—
trieal apparatize. 1t explning clearly In almple Inmgusge how to wirs
apparalus for practically all flelds of electricity, Esch disgram ls
mﬁ]u tn & ue .r-lI lamnt ory. Highly Endoreeld Pockel Companian

ELS E ECTRONIC DEVICES. . .52
Tells What You Want & ' Enew About Electric Eye. Easily Under-
gtood, Covers photo-oler ric oells & thelr applicatlons. Ampllﬂﬂn,
illumination, frequencics, voltage, photocell, tubes, Ohm's Law,
wirlng d“l‘l’llh! -] 0

AUDEL, PUBLISHERS, 49 W. 23 St., N.Y. semptoyed by .. P

i

Erigi""%' i
ol o o P;":.: FI’-!";"!"'I"FI"I"

:

NEWers on .
Hawkins .lllll to EHEINEE%EI!.HIHLTIEH N

oOR
Audels GARDENERS & GROWERS GUIDES $1.50a Vol.
Audels NEW ELECTRIC LIBRARY at 31.50 a Velume
Vols, I, 11, 118, IV, V, VI, VIL, VIIL, IX, X, X1, XI1.

O0oooa 000 O0O000000000000

|
i
[
I
]
1
1
i
I
I
1
I
i
I
I
I
I
I
I
I
I
i
]
]
i
]
]
]
]
i
1
i
1
i
1
i
i
i
I
I
I
]
]

OCTOBER, 1943 11A



VITAL JOBS LIKE THESE
GO TO MEN I TRAINED

4. E. SMITH
President
Hational Radio
Institute
Est. 28 Years

Chisl Dperatar
Broadcptting
Sitathaan

- Aadia Service
| Managar ol

4 &

]

L [T

oy, Fell Hives, &

| Train BEGINNERS at Home
for Good Spare Time and
Full Time Radio Jobs

Here's your chance to get a good job in a busy
wartime field with a bright peacetime future!
There iz a real shortage today of trained Radio

Technicians and Operators. So mail the Coupon for
n FREE eopy of my fd-papge, illusteated boak, “Win Fich Re-
wards in Radio.” 1t describes many foscinating types of Radio
Jobw ; tells how WL trains you at home in spare time: how
you get practical experience by building real Radio Cireuits
with EIX BIG KITS OF RADIO PARTS [ send!

There is a Shortage of Radio Technicians.
Many Good Jobs are Open!

There's a big shortage today of eapabile Radio Technlelana
and Operators. Fixing Hadios pays better now than ever before.
With new Rnr]l'nn_ vut of production, fixing old sets, which waore
formerly traded in, adds greatly to the normal number of serv-
cing joba.

_“l‘f-ﬂli'-'ﬂﬂﬂﬂn' Statlona, Avintion and Palice Radio, nnd other
Radio branches aro scrambling for Operators and Teehnicians,
Radio manufacturers, now working on Government ordera for
Eadio equipment, employ trained men. The Government, too,
nids illlﬂﬂl‘LHL:- of eompetent elvilian and enlisted Radio men
and women. You may never see o time agnin when it will be
Bo caisy Lo el slarted in this fascinating feold.

Ee Ready to Cash in on Jobs Coming in
Television, Electronics
Think of the NEW jobs that Television, Frequeney Modula-

tion, 1':=-'.":"ll‘1_.'llni!=ﬂ. and other Radio developments will open after
the warl You have o real opportunity. I will train you to be

You Build T

RNETERODYNE

Stmthons.
arta 1 sapply.
» fmscinating

m
what you learn from my =

MENT

!

8 Lip=

prove

hese Radio Circuits With Parts I Send!

MEASURING INSTRU-
L o Hudlk
: L it

A ra
ny neigh-
T . #arm EXTRA
MONEY while vou learnl

By the time you've con-
ducted 60 sets of Experi-
ments with Radio Parts |
supply—haove made hun-

A, M. BIGNAL GENERA- dreds of meosurements

TOBE (above). 'Builld it >
yoursell, It providea and adjustments—ryou'll
pmnplitede - modulated

have voluable PRACTI-

for iesting and
CAL experience.

{mental purpossm
1 benad all paris, ipstraes
tling, for bullding these
pad other Radio Unltst

POPULAR MECHANICS



ready to eash in when Victory releases the amazing wartime
Radio developments for peacetime uses )

/% Extra Pay in Army, Navy,Too (-

2 "] Men llkely to go Into military -=-r~:rtzc'|‘ B |]l\.||-r'r'|
'4’. mal] the Coupon Nowl /N

s Service men get exira
rank, exira prestige, epling dities, much higher pay.
Alao pirepares fof god Haille fobha sfter service ends. Uver
1.700 Barvice men now earolled.

Many Beginners Soon Make 55, 510
a Week EXTRA in Spare Time

Right now, probably in your neighborhood, there's room for
more gpare and foll time HEadio Technicians, Many N_R.1. Stu-
dents make §5, §10 a week EXTRA money fixing Radioa in
spare time while learning. 1 send EXTRA MONEY JOB
SHEETS that tell how to do jtl

My “50-50 Method"—half building and teating real Radlo
Cirenits, |'| il lenrning from enay-to-grasp, llustrated lessons—
is p tested, proved way to learn Hadio at home in spare time.
Think how much practical experience you'll get by building

the “Superhet” and Monsuring Instrument illustrated ot left Brondcasting Sta-
by condueting 60 scia of experiments on these and other Clireaits tions employ I‘ R.L.
vion build with ]ul.r"u I gupply [ Within a few montha you ean lf_iil:ﬂl-'li Hadio Tech-
be rendy to run your own Spare Time Shop, fix the Radios of nicians a8 operalors,
your friends u:'.-'l. neighbors—get paid while learning ! installation, mainte-

nonecg meEn 6o nd il.'l:

Find Out What N.R.l. Can Do For YOU other enpacities and

¥ we
MAIL THE COUPON BELOW for my FREE f4-page book. i
It Is packed with Radio facts, thlnm you mever knew about
oppoartunities in Brondes H“.III-E. Radio Servicing, Government
Radio, and other Radio fields,

You'll read a deseription of my Course—"50-50 Method"—&
Experimental Kita— Enllﬂ Money Job Shesta., You'll ses the
fascinating jobs Hadio offers and how YOU can trein at home.
Na obligation—no saleaman will enll. If you want to JUMP
¥YOUR PAY—Mail Coupon nt once in an ¢nvelopa or pasted on
penny postenrd | J, E. SMITH, President, Dept, 3K, National
Radio Institute, Washington 9, In, C.

5_r'|: Servicing povs ¢
BT trmined  Radio  Tee

Training Men for
Yital Radio Jobs

]
3. E. SMITH, Prosident, Dept. IKP, 1
Hational Radio Institwte, Washington 9, D. C. [
| mo FREE, [ ]
Iz ifi Ha
otz i
|
BB - i o [ ]
]
..... i z 1
]
]
" " e . L il v " . L ] I
]
H + Htan H . [ ]
]
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TRATEGY comes from the Greek verb

strategein, “to be leader of an army,” from
sirategos, “a general,” which in turn comes from
the two words, sfrafos, “army,” and agein, “to
lead.” The English stratagem has the same origin.
But modern strategy is the direction of the whole
war theater, rather than personal leadership of
troops or ships, which is included in factics, the
actual dizposing and maneuvering of troops or
ships in battle. Theifcs comes from Greek faktika,

from tattein, ““to put in order.”

Both you and wour children will enjoy and benefit from
the thetsands of fascinating etymologies {word origins) in
WemsTER'S NEw INTERNATIONAL IMCTIONARY, Second
Edition.

These eolorful word histories are only one feature of this
greatest of all knowledge books. Its completeness makes it
truly the foundation book for home education! The more
questions you and your children bring to it, the more you
will be amazed at the range and scope of the information
furnished by its hundreds of encyclopedic articles, the work
of ever 200 outstanding authoritics. It seems almost unbe-
liewable that such a wvast fund of knowledge could be
packed into one book—a book that tells you everything you
want to know about words, 600,000 of them, 122,000 more
than in any other dictionary.

. You have long wanted this great question answerer: new
is the time to get it. Mail the coupen today for free fllus-
trated booklet of interesting word origing; and ask any
b-clnkdnlml- to show you the Genuine Websfer—the Merriam-
Webater—identified by the circular trade-mark.

G. & C. Merriam Co., 362 Federal St.,
Springfield 2, Massachusetis.

The Merriam-Webster

Mdvt. Copyright by G. & C. Merriam Co.

WEBSTER'S
NEW INTERNATIONAL /

DICTIONARY

Second Edition

Say weu saw it in Pepular Mechanica!
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"YOU ARE UNDER ARREST!"

There’s a Thrill
in Bringing a
Crook to Justice
Through Scientific

CRIME
DETECTION

I have taught thousands of men and women this exciting,
profitable, pleasant profession. Let me teach wou,

in your own home. Prepare yoursel! in your leisure time
to fill & responsible, steady. well-paid position in a very
short time and at very small cost. What others have done,
¥ou too, can do.

5397 of All American
Identification Bureaus

Employ students or graduates of
LA.5. This fascinating work is casy to
learnand the training is inexpensive. You,
ton, ean fit yoursell to fill a responaible erime detection
job with good pay and stendy employment. But don't delay
—pget the details now. Let me show you how easily and
completely I ean prepare you for thia fascinating work.
during spare time, in your own home. Yoo may pay as
vou learn. Write todey for free Crime Book.

FR E E 1 T"I'I-IE BI.UF BOOK OF CRIME"

Be A
FINGER
PRINT
Expert

T}

i 0 LEiFHller, Tells sboal sams of
'.-l:||i|.|:-| b oand Bow Bl

Interestin e ovor 1 |-i1
e Wery Eelhods taughl by 1LACE,  Send pow—be mure to siate

INSTITUTE OF APPLIED SCIENCE
Daept. 1357, 1920 Sunnyside Aye., Chicago, 'II!HED

STUDY AT HOME

Legally trained men win highs
of poaltions and lMgger sups
cods In business and publia
Hie, Cirraier l.rl-',-.llI:

ever |belers. 1 irnlions e
beadod by men wilh legal Cralaing.

BTETY BapeLiv
1é-voluma Law |

= » srary. Law oush, sasy
- I.1'n”|.JH' Training for Losdersbip'’ aed
CEn W

o . iF loe shism N
LaSalle Ellunilﬂn University, Dopl. 1064-L Chlcago

arredbandence Institution

LEARN WATCH REPAIRING

AT HOME. By our modern and original sys-
’ termn of instrectlon you csn learn F'.'ﬂ'?‘l'% of
the WATCH REPAIRING TRA AT
'\ HO are yoursel! for o well-paying
'prﬂ]l.l.u-l.l or sinrt In business after owm lering
our eourse of Instruction, Good waleli re-
nulrerul aﬁ_!mde:lmmlmitmu really earn vnﬁr
il Ea ek, For cillara apply
seansin ““.ﬁﬂf Watch *u
524 E. Mason St., MILWAUKEE

AT HOME?

Lenrn to eolor photos and miniatg
E

HATIOMAL ART SCHOOL
1308 Sfichiman Ave, Besi. 1387 Ghicaga

WE ARE Mo §e| Wy
WITH MANUFACTURERS,
for repl prospeniiy. Our
and benefit you,

FLASTEX INDUSTRIES, Dapl. P, 1085 Washiaghon Av., New YorkSa, N ¥
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INVENTORS

NOW Is the Time to
PATENT and SELL Your Invention

Now, more than ever before, i the right time to patent your inven=
tion, Why? Because manufacturers everywhere presently engaged
in war preduction are looking ahend to the future by buring up
patent rights now, so they will have new and attractive items to make
and sell for civilian consumption as svon as the war is over. This is
what happoned during and after the last war. Hence, the amart thing
for you to do is to look ahesd to the future too. Frotect your inven-
tion by applying for o patent now, se you will be in poeition to canh
in on an outright sale, or on the royalties your invention will bring.

Patent Guide Shows What To Do

Our "Patent Guide for the Imventor” answers many important
guestions eoneerning Patents that inventors constantly nsk. It tells
what facts, details, drawings, sketches, ete. are necessary to apply
for n Patent: how to protect your invention through dated and wit=
nessed disclosure; how to do this AT ONCE to safeguard your
rights ; how Patent Office Records can be checked to determine
whether the inventlon ia probably patentable before filing fees need
be pald; discusses costs invelved and a practical way these can be
paid as the application progresses. It tells how some inventors se-
eured financinl backing ; how many simple inventions have proved
large commercin]l successes; how Patents covering improvementa
also can be profitably otilized and marketed; tells countless other
facts of interest.

Why You Need Expert Assistance

The Patent Laws were enacted for your benefit—to give you protes-
tion for the features of your inwention which are Fatentable. But

these fentdires must be legally and concisely set forth in the form of 01”3?' ]50

“iglaims.” This phase of the procedure i8 so complex that the Fatent

/FREE
COPY

Office advises the Inventor to engage a competent Registered Patent .
Attorney. We maintain a large staff—carefully trained registered ecnan ffﬂl
patent attorneys—expert drafts men—axperienced  ssarchars—to !

serve you. We have been serving inventors for more than 20 years. MVE fs

Take First Step Now

With the Patent Guide you will receive alao Fres s “Record
of Invention" form which will enable wom at onece to
establish the date of your Invention, before wou file your
Patent application. This step costa you nothing yet may be

£ HARVEY B.JACOBSON
witnl to your success, Remember—in Patent Matters, AC-

‘ ; |
TION is IMPORTANT. Dels be costly. Mail th - o
TSy DEonAT Do bosne NALINGW. | auamce o oww & waver b, scomon |
j wrumnwmmummm Patent Offica I
I:I.I.HE“G[ A. 0'BRIEN & HARVEY B. JACOBSON | 31-K Adams Building, Washingten, D, €. I
I FPlease send me your 48-FPage “Fatent Guide for the l

Inventor”™ and wyour apecially prepared “Record of
| Invention™ form FREE., This request does not |

CLARENCE A.O'BRIEN

“Worthy of your Trust™

{gz- ( ?‘? ’ Registzred Paiest Attoreeys | cbligate me.
zm 31-K Adams Building
Washingten, D. C. : Hame

| Addresa

FREE BOOK | |

IMMEDIATELY MAIL COUPON TODAY! | Gity = .. State

e — — —=« (Please write ar print plainly.) ==
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Learn

ELECTRICITY. -

BIG WAR WORK FIELD—-BIG FUTURE !

For Beginner or 0ld Timer—
a simple, practical training
and reference set. See it now.

i

Examine this 3-Vol. Set of
COYNE ELECTRICAL BOOKS!

Say, do you like Elec-
triclty ol want to
L learn about Eleetricity,

Radio and the dcw]up-n
ments and aprnurea; of
“Elec ou in-
ifterested in these mb;m,—r.i
as a hobby, or as a vocation?
Would you like to have this knowl-
edge at your finger tips, availabie to
you so that you ean quickly locate

any branch of any of thess
subjects? Then u meed the 3-
volime COVYNE REFERENCE

ENCYCLOPEDIA.

Contains over 2000 lllustra-
tions — over 2000 subjects all
plainly indexed so you can lo-
cate any of them in & moment’s
time. It can add money to your
pay check as well as keeping you
up to date,

You can be the authority on any
subject in Eleciricity — Radio —
Television and Electronies cow-
ered in this remarkable get,

Doesn’t cost you a cent o Ae
and examine it In your own
home for 7 days.

Read the coupon below—then
fill it in and send it to me. 11l
send you your ser. If it isn't some-
thing wou'll value all your life then
sgend It back. It will not have cost
you one penny to have seen it.

Do it right now before you

this ad aside.

Perannal Tech-

A o nlenl Service by mall
hen vou decide if you want it | from the Covne Staff
at the low price I'm making and the | on any Electrical or

Radio problem, FREE
w“w“ ttrm,ﬂ{ c &l "! with sot. ;

E TRIAL
ﬁ-éuws hubrmc.'f ’%'cu.:..;.._ FRE
r.uuu 51, Lhiugn 12, Titinols COUPON

el e J wolume NEW !I-'ll'ﬂﬂH
.qm‘NL T EETRICAL snd BADIO B

EFERENCE ENCY-
pLLOPEDIA, and 150 FRER COVNE SHOP PRINTS w thin

Tday!.n.{wrrmwm[!hebuﬂku I'Ileither r:r.uru them o ul:l'l-d.N'll
843,00 snd then §3 0 month until the total price of $13.9 oY s paid.
BHRME s i nae e
SADDRESS .. s viss sk sadssnassssnsaisanin
IEIT‘!:‘ FITRIRR USRI . -~ i 'yl 1 C o R

DCCUI"ATIU‘\I PO

sSAVE 107

ﬂ ﬂl,}' free trial.an
- -

- - -

i
1
1
I
]
]
]
L]
L]
]
L]
i
1
1

enawrennvnase gy e VAR s i
S end cash price, $12.85, with order
preferred—you save §1.40. Sama 1
- I‘-EL’E‘F—"---I--------J

16A

Quick! Get into
DRAFTING now

Learn At Home From An Engineor
With Industry working feverishly—ihe fleld
for DRAFTSMEN s bigger than ever] Get
Inte a better job with more pay and fas-
cinating, pleasant work. I will train you
at your home in your spare time antil you
are holding a beiter paring position aae
| Draftsman. My praetical trainins in draft-
ing alzo inelddes a working course in Indus-
! trial Dwesigning valuahble on pnew products,
inelur ||n|' drawin improvicg, restylicg and médernising—all
o e O extremely  lmportant sod  proftable to
* Yurntshied fres draftemen, Write for full ilostrated de-
ith conurse, tails and booklet. Give your age.
ENGINEER DOBE, Divislon 3377 Libertyville, Illlinols

\e

=]
ALl working  tools,

YOU CAN MAHE
MORE MONEY from POUL-
TRY. Whether you ko | rda oF ten
hundred, gpet latest scientifie methods
that avold lomscs, Inorense profita. Our
famous system of Home Btudy Training
hag helped thousands to success, Extra
profits from the start. FREE Catalog;
describes  eourass,  methods,  service.
Wrelta tur]:lj.‘ to Do B

0=
Nl'l'll]H.ll. POULTRY iHS'I'tTHT.E. Adams Cesier, M. 7.

STAMMER?

'i"'l in h!ll' 12\ '|.1.1.n !mn'r e ﬁ'nmﬁrlu,_
re)

whilalearn-
ing. . v -

I.IrrJ"tu-n'.- fr-"—rma‘-lihntlm.
uennmm M. Bogus, Dept. 1803, Circls
Tower, Indianapalis, |md,

INTRODUCING-New Victory Model
""-HAHDIWELD ELEETRIC-—""

IL

¥ictory Model Mandiweld
Arc Welder operates from 110
volts, A.C. or L0, oerrenl S&me ns
other mre welders higher nriced; e
urnies tremondous seat oo weld all
mislala, Mol a toy wobder thatl uses
cartons, but sciuslly dses standand
oouiod rods—sites 1/ 10~ and 078"
However, dut— Ly Priaritles n ﬂmiml.u
saprly of L /14 rodde o6 [FIE
nlmed ull.l: LI::- w»nt T u-r-nl.-ml

nuto  bad |("I

EllHlI:I!FI.
ok

r-l"rl.n. u =
Iandiweld anywhere (o job, mwr—ﬁh..
ate richt from light socket.  You'll

finet 8 thousardd uween for this wel
around your home, ERTAge, wWo
Ehap, Alsa in Earages, (aclorios,
Fenalr shops, iy shops: méechanbes,
Inveniors. THUMmbers, (aPRsers, eLe,
Order a ““Victory Modesl™ Handiweld now.

‘E"n Hu Hn" gopples, opemting  [nstrustions,
and sl peceEsary pEFLS ﬂ‘iﬂ; the excoption of o lanm jar

A small plees of estenslon cord; thess most cvery:
ane hos. Pay postman only 81,05 plus & few cents postage, If not
dellghied rediorm Victary Model Mandiweld in 5 days from receipt
misd woney paid for [t will be refunded promptly. Rosh your erder now.

KUMFY PRODUCTS INC., Dept. U-202, Cincinnati, Ohio

We'll rush one to you with rods,
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Didr't it take a long
time ‘ro gei' ‘rhose mus:ies?

‘No SIR! = ATLAS
Makes Muscles Grow

5 inches
of new
Muscle

; -:" ir'r::_'ltﬁi-':':l':uﬂ
ot M

Me PROVE
| Can Make

ﬂuf‘l‘-‘uranca"’

Yil oA W E
put 3L
on chest
frarmall and
ik prpandid,’’
=F. 5., M. Y.

Here's what ATLAS
did for ME/

For quick results
| recommend

CHARLES

HAm  aending srapshak Awarded the title
l|.hi.w|.|r|1| w:lnd-r'r'l'ull Erage “The World's
B resa. G 4. ]'u,n'nrl_y

141
—T.

S Whaen | atarted,
wew g ed
N’nw 170

cofteal-in Eﬂ!lll
titinm with AL L
men  who would
gansent te mppear
apninst Rim.

enl phata af CHarlea
ALl

Ing

M. Y.

Here’s What Only 15 Minutes a Ilarl:an Do For You

DHIXN'T eare how oll or young you are,
or how ashamed of your present physi-
cal condition you may be. If you can
IDJ Filse your nrm :l‘lr:l:ltI;'mmI
Hl:’.‘l 1 Ml. I.I'; to your biceps— J
ol bbe-qubick thme! mly 1.5
minlu:l::l o ﬂli‘—l‘l‘hl in your own homa—|s
all tm: l.lm-e nsk of you! And there's no
I can l.lrnuden your shoulders, strengthen
Km‘r hack derﬂng :rm.lr I'Iml!' MUACUIAT &S
m INETL BIDE] T can sdd
inghes to your elmm n;h.a you n vise-like
grip, make those legs of yours lithe and
powerful, 1 con shoot new strengih nto
v obl backbotw, exercise thoss Inher
orenns, help you ernm |1|.|.r I:-u'l-r!'Eu s full of
pip. vigor and red-blssbed vitall :.l mnl ol
won't fesl there's Mrn ey H!u.lull.'hﬁ L
Ilrr weaknes and that laxy feebing! Rn‘nrc
get through Il hove your whole frame
'm.-aur:d w4 new, beautiful suit of
muscle!

What's My Secret?

*“frmamie Tenrlon™ That's the ticket!
The kdentical natural method that T myself

devoloped to change my lely from the
H:.ﬂne' Bl:lhlr_'n-‘-r'hl!ﬂlcd weakllng | was
n o my

-man physlgue!
Thousands m‘ lnlmr !eﬂ OWH P Eecmn E
marvelses physieal speclinens — my wiy.

Elve you oo llllmd OT coniraptions to feol
with, When you have learned to develop

OCTOEER, 1943

i 17
sn welusl G-
{ |||| ehedd Rnage=
ghod

Fyour strength through “Dpramle Ten-
Hom," you can lsugh st artificial Bvas-
. Yiou nlm|ll:-' ull:lln the
DORMANT mipscle-power [ Your own
Chistb=glven |Hlllf—'ﬂ.l.1"h it 1!|m|.uu:: nnil
Eﬂ“‘l]‘-‘l! dloah E‘-qlll-["'. Into real solid

My me lhl:ld —' Diyramic Tenslon'™ =
will turn the trick for you, No theory
—eVery exercise I8 practical. Aml, man,
Al ensy! Bpend uhla- 15 minutes n day
In your own home. From the vory start
w1l 'I:n.- using my method of *ynaric
Temsion”™ plmost  anconsclously  ev Bry
milgigte of the day — walklog,
bendifg aver, ebe, — to BUTLE
MUBCLE and VITALITY.

FREE BOOK CHARLES ATI-AI“ Dept. E10
"E"lﬂﬁ"l‘l Hoalth 115 E. 23rd Streest, ork 10, M. I~IIl|
and S‘hl: th T 1il'|1.|'|.1;. the proof that Your system of *
S Tensfan™ will help make o New AMan of m
InltTtalktoyouln I & healthy, husky body am:l big muscular develop- I
stralght-from-the-shoubder lan- ment, Hend mg your free book, “Evertusting Health
El“ﬂt Packed with insgirn- and Sirength,
lonal pletures of mysell and I I
R E—l‘etlﬂm wha became BTN & b o o i
ety A Scrangthy - %) i " (Ploase print or write plainly) i
hellmrl 'I‘IIMI i, what I
oG for YoUl I-'-:u.-areul AN 3 S b T A SRR A A ¥ i
thell, seadd for Ehis 1
ATONCE, C rum.p,.q;.-n,,q?; city.. e State,

i for Hooklew A,

Dept, K10, 115 Enpst 3ed 8,
C [ |

Check here IF unde
New York 10, N: Y. l--—-——

1TA



HOW TO PROTECT.
FINANCE and SELL
YOUR INVENTION

Our FREE BOOK and other literature avallnble to our clients
=—glves you complete detalls on hew to “ready’" ¥our [nventlon
for meney-making. It tells you bow others did E—who they
wenl to for finances—bow they arcanged partnershlpi—how
they made comtacts with manulactsurers—how they dictatod
royally arfangements—bow mich money they made—<how vou
ean find 4 market. Our new FREE BOODK discloges sources
al duilick revenwe If ¥our Iovesntlon s paientable apd sslea'le
with profit possibilities.

THE FIRST STEP

The flrst step In getting your Invention ready for market Ls
1o tnake & dated record of it on oor ““Inventlon Record'' Form,
This Form properly filled ot and wiipessed will be ine
valuahl you later in establishing tho date of ¥our invention
ghauld need for such evidence arise. We will be glad to pend
your e ““Tavention Reeord™ and have |t wiipessed o this
office when you relorn it with disclosure of your devigs, Tl
service costs ¥ou nething—amil It Immediately pils you on
recard a5 the originator of yoar device,

Protect Your Invention NOW!

We have many lr1IrH I||.

Ing nventiions. Tos
= Ardded l:-:- I..fl'l IS l.-lu.

“-Ilh n Pata |..

e T
N PTG 41 TR
anather ml entor geitl im mhesd of wou i:}mr FMY
here in Washington. The first slep I8 o meke &
deseription of sour Invention on our “ Invention Fee
it witnessed and moil §1 to us, We will thoen make & Seanch
ef the U. 5 Patent Office files {0 ascertaln . whether wa can
Eei patent proteetlom for Sou, This s & Step weu  sheild
make NOW—hefare nnother steps in shead of you
ar] walks awny wilth a patent.

=y
.“
FATENT ATTORNEYS
135-L Albes Bullding

Bend B your :h'.l"w 'FH.E]" Book ““How To Protect, Finnsee &l
Sel] ¥ our Invealion' ' gnd specially prepared *'Invention Recoard®"
form at eice. 1 usderstand that this request does not obligete me,

HAME ..cnvicoamsssamrnarsassdansanacasssaonssany

ot FEATE:as1anen
Wirite ar Print Name Clearly

BT i

Say wyou saw it in Pepular Mechanics!

1BA

'STATE COLLEGE

B. S. Degree in 27 Months

I‘Hlllnlul-lhud for technical 2% -year coarves In

Ciril. Elscttical, Mechanleal, Chenilenl, Hadio,
Asrenautieal Enginesring: Rusiness Adminks-
tratlon, Accounting, and SBeecretatisl Hrience.
MEN AND WOMEN—3 yr. high schoal students with good record ad-

EHGINEERIMNG

mitled, Hpeclal Prepatatory Departmeni. Modern laboralories, lalest
u{pmml.. Low tuition. Low H oosis, 1.‘||mmdlun ll.lJﬂlHL hasly,
E:.n:u .Tmum March, June, Seplember,  Wrile fo

g,
ANGOLA, IHI‘.HH.!IA

STU DY AT HOME

With A Chartered Eduutlnnil lnstilutlnn
cm.r“-, In ENGINECRING: Els

"ll\.u

1 a3 Lkl ks
Courses in ARTS I-NI:' SCIENCES: Fh
al

sSpr |r|

 Medle al Juris
i

Inereased production
means

More Jobs for MACHINISTS

and bigger pay for men who know their work

This big home-study and reference eourse gives you the
pl‘htllt-.' facts on machines and methods you newd to ad-
vance jn machine shop work. Take advantage of the other
man's experience as found in booka, to solve your problemas,
Increase your efficiency, with

The AMERICAN
MACHINISTS' LIBRARY

6 volumes—2368 peges—12516 Hiustrations

(A combimed home-study course and refersmce library)
This Hsrary of machlne shop pracilee was written for prootleal men,
It gives yoi tho Lesr mothods for every kind of machine shop work.
It fully expining lathes, drilla, and other machine tools and thelr
operation, nutomatie screw machines, speeds and feads, gear design
anid production, g and Oxbured, puneh and die work, metal surine-
Ing. ete., ete. Plainly written=—completely illnstrated——Cthe best kil
of help to the machine shop man who wants to advance himself.

He meonsy dewn—special price—esasy payments,

O —— - ——— -

[ EXAMINATION COUPON |}
| MeGRAW-HILL BOOK CO., 330 W. 42nd St., M. Y. 18 I
I Hend ma for ten daya” sxaminstion the American I.Eﬂilll-;m I
= ;:-“"&'o:"mﬁ..u‘;'ﬂn':'ﬁ“.?. HE'E’JT?JQ’&‘ in patd. It mos wantes, |
I 'w.rl IEI‘:‘I':'HIM nil im .f"'-n.: o - :
I-::-\..:u::d L T R R St b Mo Lot L S B bt Sl
i TS A e,

Name of Company.. swmwasasnnses FM10-43 JI
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w:uml you graduate in an L. C.5.
Course, your relations with these
world-lamous Schools are nol at
an end., L C.5. keeps in touch
with you and your progress,

The reproduced letter is a re-
port from a recent graduate in
the Plastics Course. As you
know. the potentialities in Plas-
tics are tremendous. Mr. R ]
Gales, the auther of the letter. is
one of those who are prepared
for future developments—and he
is finding his knowledge of great
value in his work today.

If Plastics interesis youw, the
time to slarl acquiring easential
training is now! And this ap-
plies to every other field of in-
dusiry and business. Mark your
intarest on the coupon and mail
it today. It will bring you full
information on low-cost. spare-
time L C. 5. fraining.

INTERNATIONAL CORRESPONDENCE SCHOOLS

HELPIMNG TO TRAIMNM AMERICANS FOR VICTORY

BOX 5&74-J, SCRAMTON 9, PENMA. £ 3
Without cost or obligation, please send me booklet and full particulars about
the course before which 1 have marked X:
TECHNWICAL AND INDUSTRIAL COURSES
1 FLASTICS [ Conereie Enginesrin [l Maehimisi [0 Inspeeior B Banlinry B
L Air Brake [ Coniracilng sl l!l.llfllh‘ I Muanageanent of laveniicns O Shewt Meial Work
O Abr Candliioning m] (-M-Im 'l-fl.rw!'ll-l.'l-m:r\: O Marine Engines [ Bhip Dirafting
2 Arrplane Drsfting [] [Hesel Engines ] Mechanieal hrnfiing [' Bhiphiting [J] Bhop Prasiice
[ Architectaral Dealung L Eleectrlenl 1ieafilng L] Meehanical Enginsering Eteam Elsetrie [ Steam Englnes
[ .ﬂ.HII.IIlEI.tLri O Flectrienl Enginsering T Mins Foreiman O Mawigatbon I:: Sipni Fitung
O Andn ine Tumengp 0 Elpetrician [] MPetternmaking O Plusnbimg [ Structuwrnl Dirnfiting
[ Amia Techinleian 0O Flestricnl Maintemanme L Publis Works Enginsering u Srruetural Eunwnl
[ Aviatiocn [ Aviaticn Mechasio O Foundroman O lleating [ Pulp and Papar Makiog O Surveying anad .\IIE-
O Bhueprint Feading 0 Heat Treptment of Metals O Radia, Geperal O Telegraphy O Tetophamr
[ Bodlermaking [ Highway Fngimeering I Bndin Cperating [] Testile I
[ Bridge Englneering 00 Haowsse Planning [ ] H-uitu Barvizlng L. Toolmaking [ Toel Deslgn
[ Chetndstry [0 Conl Minineg O Todusirial \'Iudluu:v 0 R B, Beetion Foraman O Weliding, Cias amd Electria
O Civil Engineering [ Lesamotive Engineer [ m] Fl K. Signplman [ ltefrigeration [] Woolen Manu{sstoring
EU&FHE‘EE. E‘.'-I:HJIIH.EB-
[ Aceounting [ Advertlsing I,""'i"'ntlr._-n :Pr-n.nzgry I Firnt Year Collegn O Hallway Postal Cleck
] Bosak kdarpa mg O Commmereial [ Foremanshi 2 French [ Exlesmnnalig
O Bzl e Corres ponidescs [} Commereinl Ilusirniing O Gl Englis [ Becrerarial 53 Bpanish
[] Bosivess Massgsment O Croat Aocounting O High School O Ehawean] and Bign Leitsciag
L Carteoalag O Civil Hervios O C. . Accouniing [ Managing Men ni Work O Trafie Manageneni
HOME ECONOMICS COURSES

O Adwanesd DNiressmaking [ Home Trressmaking i Tea Foom and Cafeteria

O Fooids sl Coskery O Prodmsbonal Drmemaking and Designing Alnnagesent, Catering
B S U — | | —— e b e bbbt g e b R
PR ety g i st e o S | ' : " SN . . ' | Fnrl.!{ml., AP,

(.‘-n-d'i.un rewidenfe gend coupom o Inmrnnﬂmlni rnrrf"-m!mrr Echoola Conodian, Ldmifed, Momireal, Canoadd

HBritdah rosidomia pend coupon fo J. O 8., 71 Kingewap, Lendom, W, €. 2, erp'ilu'nd
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HAVE THIS STAFF OF
SPECIALISTS HELP YOU

PATENT
ym”"l ), E

O MATTER HOW GOOD

your invention may be, the
commercial value of your patent
pratecting that invention de-
pends upon the careful prepa-
ration of strong claims covering
it. This firm of Registered Pat-
ent Attorneys has helped and
wisaly advised individusl in-
ventors for almost half a cens=
tury. Our staff is made up of
specialists—men who
are intimately familiar
with those particular
classes of Inventions to
which they devote their
entire time, The object
of this organization is
to secure for its clients
the strongeat possible
patents which their
inventions warrant.

Present War Production
A GOLDEN
OPPORTUNITY

for Inventors

Don't forget—>your patent will
give you 17 years “exclisive
right to make. wse and sell™.
Iaventions adogiied now as sub-=
stilutes Tor materizls and
egilpment not obisinable wiil
?rt become  regular  srtleles

euir  dally llves when

Yictory i3 worm, The tima 1o
mel—1to prolect your iden for
Immediste snd Miure commer=
clalization—Iis N0

ﬁ

Send ar once for these Books
FREE fiere are two plainly wr'ilt-:'n
¥

ks which fell yoai,
shep, haw o axfeguard your bvwen
v yOuU sl i Jdeas Gl OO
Eing  your fatenil With fhese 1,u. ]
he ol books, e Wil sl you also an
nll 11'|l|-r-r'Lm1|: e ldaiee af |||'v|. filien’

form. Don' =l Get the eoupon
below ino :hr mail’ AT ONCE!

REGISTERED PATENT ATTORNEYS

MAIN OFFICE: T30-L MERLIN BELDG.
WASHINGTON, D. C.

Pleagn send mo your books, “Patent Protection

Hell an Ioventlon'' without oot or obligation,

and *How io

ADDRESS.._.._._.

CITY AND BTATE..

20A

BTUDY AT MOME lfer PERSONAL SUCCESS and
L-'th'l' 113 F-!“T‘-IT\GS- 31 years experi instroes
tivn=—cver |06 studenis snrolied. LLB. Dagres
nwnrded. All toxis !‘urlunl.:pd. FEnsy paymenis. Hesd
fer FREE BODE =" Law and Exscistive Guidsnos.™

SIIPEH JU JITSU

NOW GET TOUGH
DOUBLE-QUICK!

Learn how YOU can be d.nm
Lick brutes twice your size wiith only
yourbare 1, even when they are
armed, This powerful hghiting system
is unbelievably efficient. ¥ ou dono't
need ox-like mus:l:s == it's_brains
that count | Nzw. ens :-.-If md

= f murm:t.l-ﬁl
offer and money- hu:k guarantee. Harry anlﬂ tosday fm: FR_'H.'II
DETAILS, Nelson Co. 321 5. Wabash, Dept. K-502, Chicago

ur VOICEI

Results GUARANTEED

We bullid. strengiben the vors] srgsne—msd with singlng
by seund, scisntisaslly eortecd silent asd voosl uu-:l— ud atoroiutaly
' gusraniss o idete mbislnrtion with mesulis. 'Writs for Voles Daeok,

FHEE. Bent ta na one upder 17 vesrs old unless siessl by parssi.

PERFECT VOICE INSTITUTE. Studlo 1357, &4 E Lake §i, Chicage, i,

ARTISTS MAKE MONEY

Find N—'f your lb!l“r Bend name, age, cccupstion and
ﬂdT IN E'I'l‘l..ll".'f R TR e

10N, INC. (Formerly Federal Schools)
10133 Art Instruction Bull'l'lng.u H:;:--pill:. Hlunmh

AMERICAN EXTEMSION SCHOOL OF LAW

Dopt, 348 B East Hurom St Chicage, 1l

/! WANT 7O SEND YOU
THIS BRAND NEW

MACHINISTS
HAND BOOK

\ For 5 DAYS TRIAL,

Pl

I.HIHI't'I!:ﬂuI. M’ﬁ:lflﬂl'i-'f! HJH‘«ID
i

N l'rl h

'Hrchth & FDLLETT Doept. :lu
1255 & ash Ave,, Chitage (S) |

FIVE DAY TRIAL ﬂlliﬂ

ILCOX & FOLLETT COMPANY,
| 2255 5. Watasn Ave., Dewt. 218, Chisan (51 Minsis
Ehip DNIVERSAL MACHINISTS WANDBOOK—1041 Edithon—posipaid
I L pollumid -y moner d 1 resurn 8 withes Sve dars.
| [ onrloas §300

E s Fuald sy mamsi D E:Lnftﬁ' Eon T'I:-:
Lo ,
| Address
City. ... Busta

L e ——

POPULAR MECHANICS



zm ELECTRICITY

whethen, you ane
16rr 50

ﬁE'I' THE TRAINING YOU NEED IN IZ WEEKS AT COYNE

FLL FINANCE YOUR TRAINING!

2 Don't wait to be assigned tosome dull, low-pay,
1 no-future job! Get your training at Coyne
& NOW —and be ready soon to take your pick
§ of many well-paid electrical positions.

Learn to do more wital work for America’s
war program. In 12 short, busy weeks in the
Coyne Shops vou can get the “know-how™
you need for a real opportunity now — and at
A the same time you'll be in a ficld with a
B pece-time future,

Learn- -Dnlng on Real Equipment

Coyne has a vast amount of flaor space in shopa where you learn on
motors, switchboards, electronic devices, air conditioning amnal el riger-
atlon apparatos, oo o anad mircraft engines. You also learm house winng,
MaLer \|.|rm.F armature winding, etc., eic,

ou don't need provious experience or advanced education.
You traln by nctunl work, In 90 daya at Llé vlr CHT TAASLEE
this |::mm||'E -n!u‘l. be ready for o good job—a E-TRAINEL

S

START NOW—PAY LATEH!

Lotn of fellows who come to Coyne have very little cash, 5o don't
delay for that reason, 'l finance ¥our traioing. 111 I:HI.JJ foal ek

ri-ti mq:k [ livinag LT whu1= in schy ail Tan
Pay tultion i casy monthly payments AFLER. YOU GRADUATE.

JOB SERVICE FDR LIFE

Aa soon a8 you're trained, my Groduate Employment Service will

nasist ﬁnu in petting located., i’;‘u.u pervice in Ff a: [ ll'-l-l'll-lill-ﬂ We

hafe Lnrrd- mien in fine jobs all over America. You'll find this service
1p now and throughoot yoeur Histime,

GET MY BIG FREE BOOK! -5

Sew what Coyne offers. My big book of plctunes, focts L

pay tultion

l l:. i s d mz o ol T .: |
’ sbly yon ean become ]!
X l]!'.li. FANM. Your ogpor- el |
tunity is q,n.,_uuuu_ :-_u-1-:l for my big ook TOLDAY, =g
“eresisert. COYNE ELECTRICAL SllHl]Ul
li [¢] 73-T2 Chi
E’é%. 0UDON NOW~for Mu Bia Free Book
i) AT WEY TRy .-" _,'_'.-J. YL .-.-. ke ' -.!. ko]

OCTOREER, 1943

AND

ELECTRONICS
INCLUDED!

Electricity is the foundation of all Radio, Tele- |
VisSion an Elcctrﬂm::a When you combine vour |
Coyne electrical training with my new special
| Radio and Electronics course, you have the |
basis for a gn‘at future in this |
-L11-¢,:11m|1.11 fa.st-brmnug, ﬁeld

—
SUCCESS i

44 ‘l'[.II.HE [ ' I
PIONEER “LEARN-BY- DDINE" SC-I'IIJIII.

B Boviie PLLCTRICAL 'ScHOOL !
I 200 5 Paulina Street, Dept. T3-72, Chicags, 1. :
1 Spil me Four Free Book, Tell me aboil yoE mecial Tiacdioe
| Eleciromics Trasiag sl oo exbrs Ccosl; A Fay-Tuitkon-after. I
i iprndaatiaon offer, ]
1
=N.I\ME......H...............1.............. A |
L}
: ADDRESS. . (o insnsnnn e waaes s sa et s e s e p e e s :
',{EET\" P I RS 7 v o R R i
s - e e e—
214



now YOU can suio
A MIGHTY ARM

THIS BOOK Shows You
HOW TO BUILD A MIGHTY
ARM AND 16-in. BICEPS

ONLY 25:TOYOU

A COMPLETE PICTURE COURSE ON ARM BUILDING

Why not geE @ of might wiih ithe power and grip to chey Four
phiysienl ulrl:!u" u"hllm whosn EFREE WP I.!IHW TlI.H"tl W Illrl
bune have Laken Lhis cosirss and in o shor® €l ﬂ*

selvon imko strone men of powerfl 1rrfw-:\-n|nr|l -|1r| n-l i Ill:ﬂﬂ-
and prowny forcarms . . . sirong. solid

specied by men and by wWomen.

Learn The WORLD'S GREAT SECRETS OF ARM STRENGTH

ourse Is especinlly planned (o bialld every mscle |0 your &Fm.
Many puplls have developed a pakr of trjceps shaped ks 5 L
nmid Just as strong, and & pair nr hiveps that show thelr deuldy hoad
formation. The sinowy calos befweor tie Ricaps mnd slbaw ars di
and thiek with wire cable-like ligameils, The foreatm |u:!|1|n wu:
balk, the great suninator Liflkng muscies becoma s l-'|'-||'|-=lul

mred thelr wrists are alive and writhe “-'H.h corly e, n"lll"ll‘l L I'ﬂ\!
lihe io have a magnificent arm like the Bipuere plctured above?

You cam't moke & misiske. The strongest nrmed man in the world wmtn
ihis course for pau, His Freat experiencs siands as p-raur that Jou

Al Eeneed. 11'1-: his Beerul methods of Strem e nr.-rnnnl.
Hiustrated and mmln h‘l as you lils Lhem, Rusk vl'uml,'{hI ue. Yiou are not
limited to the arm. 11-1;- M-nulllnz M rrrr ek, :Mw:ldm; B
Mg Chast, H,uuldan L kghty Orip, Mo

SEND FOR THESE FIVE FAMOUS ﬂﬂl.lltSEE

FORMERLY 55.00 EACH. NOW IN BOOK FORM '
ONLY 25¢ EACH OR ALL 5§ FOR 51.00.

1E1.h' order now nnd “'NERVES OF ETE!E‘[ HTJ'ECL’BE LIKE fl!'ll:l:N?'
inciuded FREE! It is a priceicss book strength

muscle bailder, Full plotares of mmlnul h-u-dir:d men wnl.l
show you what The Jowetl Progreesive Power Course has dons for
I.'l||-m ang Twow (B can Duild you 0o & mats marvelous muessrilar ayTee
i‘ﬂ aml dynamic strengih, Meach oul . . o Grasp this last chanoes
|:|1h‘|i tigne offer.

JOWETT INST. l.'IF PHYSICAL CULTURE

F30—8th Awe

« Hew York 1, M. ¥
s x|

s Book With Photos of FREE

! HM"”E" Famous Strong Men
.ol how you con bacome one of them!

W You Mall Coupan MOWI
JOWETT INSTITUTE OF PHYSICAL CULTURE
238 Filth Ave., New York, 1, .Y, Dept, 4710
Georpe T Jawetl: 'I'mtrml';ﬂnﬂn1m ln'ﬂl-'l
m:l-.*;:uﬁ.r‘f;:‘ :im rl‘l‘nn for whthrl
[ = o o B
0 All 5 courses fér o Iﬁ.nldl ﬁIHIIlh'
'] o :lnuldlz a Mighty o -wlrllrgallllu'lltr
s GEOROE F. O MouidingaMighty D Winuldiing Mighty
L jg;::::fﬂ [n] ;gml -I‘I S eourses €. O D‘.‘t‘l-l.ﬂglmaﬁ-l
| of Champlons™ age). Mo orders less than §1 se
B sald
1 ll.'lylnztlh :n?-.;l: T T
B than amy other
B teachor oF RihlEte. AGOTESE ccccccmmmmmeemee—————————a
L-------u--------------i------- o

22A

/f/lﬁ'/t’ 0T "[/dﬂ/

show o
e terheads
aidl dayighe, We

hnrm I]ﬂal.i'?l!.

NATURAL COLORS TOO! Imagine having favorite nnu.p-
shots—your sweeLhenrt s, ll.I.L'IJE B of yWour own, Bhown in natural cols
org—In " nridstic shapes and deslgns on whatever material osed.

SEND No MONEY! Just mish your name and addres for Introdoe-
Lory outlit, Enog material Lo print and eolor 100 average skse
plefures, onty §1.00. But don't u'm‘l n penny. Pay the postman
when 1t arrfives—plus o few eents You risk nothing,

Iv's guarnoieed to work. Bend today. tl:.l.l.m.du. g1 :5 MO, only.)
L & M MFG. Co., Dept. 267, Neave Bidg., Cincinnati 2, Ohia

Inventions Wanted

Calalog frae,
\ralp:ralsn. ind.

Inventions ean now be safely sold without patent-
ing expense. If you have a practical, useful iden
Chartered Institute of American Inventors
Dept. 4, 631 Pa. Ave., N. W. Washington, D. C.
icing, Electromics, Aviation, Marine
FPallos Radin l-rm|l|1'l. tharaiighly.
alent to 3 yenrs' college radio work. Schonl established 18743
nll expenses low. Co-educational.
A SIMPLIFIED ART ARATOMY O
1oy Chain cral The book tho 'ﬂulul
fession iets, Charts, m-u.-r !I:Iﬂl d:rnwin:l
detal bod studion of -vr-urr':-rt of the | post<d and In setion.

Patented or Unpatented
for sale, either unpatented or patented, write
RADIO ENGINEERING, Broadcasting, Serve
-tEl weska" Hnﬁmu:rln; AN HE oiv=
Dodge Institute, Dept. D,
sl ll1l|.1:1II|lIIl1|'|i it -ur s ﬁ!nll for
MOUSE 0 P F“T“' p b e, Mew York

AwokenYeur Hidden Powers]

N ou pre M-'Il-rrlin: Rl-I'I.I'I|- I-:-u.rn how to ro=

sans  FOUF W foress,  How Aieal

r--nlllrluJ aures imu% H"--Iqr :-rrhlnlunr

I-masbery, buflnens in mup. E=tiing b,

wa, Wrltten hy B4 pries, Baibie

%ﬂlﬁn asrnneed, F‘H’-l-’}' TJ- uru-c rrlhl 'l.bfl..lrl
slann Lo, 230 8, Webssh, Dept 02, Chde

[YOUR OPPORTUNITY!

TECHNICAL BOOKES of Lll ublishers for Free Ex-
amination. Writo today for Free copies of catalogues.,
5L, Mew York 18, K2V,

LEARN 7o s bie makine

* Irl completely equipped Shops. Also short, special *

Shop courses for essedtial War jobs. Laarn  af
ALLIED SCREW MACHINE Q0. (Schesl Biv.) 800 W. Laks, Chicags, 1.

MODERN TECHNICAL BOOK CO., §§ West

actual Shop work. For FREE BOOK, writs Dep't PM- 10,
AMERICAN ’:%icks”
* COMMANDO FIGHTING %
JII:HMBI:'LTI?:# ?MIHL'T rhhrlﬂl whers

by .'J.'.HL".".E L .n'..':u"ﬂi:-""&‘._".

T
l:-ﬁ E‘_'E"r'.E"’ Imm:rr-u-ul
L L

w"ﬁk}n "ﬁmmm

HB'I"EUII“J“ST WITHD I.IT'IIl.ISEﬂFFET
Jr||ll.]|l:'-llh tap of Fin -ullhﬂl-l.-ith-nlﬂnl‘hl.nd =
E-T' peainta. B3 b

with guns
SRR
ol ‘b-:'a o
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THE GREAT FIELD OF OPPORTUNITY

PLASTICS ENGINEERS AND TECHNICIANS NEEDED
IN NOT ONE BUT MANY CLASSES OF INDUSTRY

@ _Leaders in science and industry have long been saying, “Keep your eye on Plastics.”
But now the time for action has arrived. The future of huge possibilities has already
begun., Developments in Plastics for hundreds of wartime uses have set the pace for
revolutionary changes In peacetime production of thousands of products.

Today there’s a big need in vital war production for those who

THIS IS YOUR are trained in Plastics. From one to a hundred articles made

BIG CHANCE of Plastics must be supplied for every man in our fighting

Torces. Start training now in Plastics Engineering, in spare

time in your own home. Fit yourself for a responsible, well-paid position. Help

to win Victory. And at the same time you will be preparing for even greater oppor-
tunities when the war is over.

There is scarcely an industry in which these so-called “miracle materials" will not
play an important part. After the war many old materials, methods and skills will
be replaced. Acguire the all-important “know how.” Be in a position to step into
one of the key jobs.

Turn at least part of your leisure time into money. Qualify at
YOU CAN LEARN home for a larger income in an interesting career. Build
LU URIR (el PN greater security for your future in a vocation that looms large

on the horizon of the new industrial era. Hours you might
otherwise waste can put you well on your way toward lasting success.

It's easy to find out about Plastics training. To get details and outline of study pre-
pared by specialists, and about the school that has helped thousands to success
during the past 46 years, write us or check and mail the coupon. Send today. The
sooner you take this easy

step, the sooner you will ME - STUDY TRAINING SINCE 1897
reach your goal and reap the O T o s e o s o o
rich rewards. "’9” o

' Take This First Easy Step

AMERICAN SCHOOL OFFERS
COMPLETE TRAINING SERVICE
IN MANY SUBJECTS

You who have not completed high
school or have missed vocational train-
ing in college, nnd who cannot spare

CHECK, CLIP AND MAIL COUPON NOW

AMERICAN SCHOOL, Dept, G-T45, Draxel at §5th, Chicago 37, 101
of the Subjects checked.

. OPLASTICS ENG'R Accounti and Dirafed d Desi
time to go away to school, ean somplete n e DAccounting Gl‘nr H:n'-ﬁ:l ‘-'I'umf::
your education in your choice of many OArchitecture DCost Accounting DRadio
aubjects. Soveral of these are listed in [j’;ﬂd Iliuilld;'rlrt i for Mlnulﬁctuﬁnt gitjlihﬂfr:m i

; Chec : ractical Plumbing [DBookkeeping r Conditioning
i ik e e Tmtacmtat il i e Bhucomative DPeirate Secretary  DShipbuildiag

. Cnglneerln eae nes echanica s

name and address, elip and mail the Aviation Drafting DSurveving & ‘I{u;n ﬁ'.‘i..h:,.nt

UAviation raphical Drafting OTesl Makiag

PRACTICAL, EFFECTIVE

coupon today.

= -
AMERICAN SCHOOL Name. oo v w111

Dept. C-745, Draxel at Sith Street, Chicago 30 | i . oo BB e

OCTOBER, 1943 23A

Wikihow! shitpation, Plense send FREE and postpald, bulletin and details

OBuslness OShest Metal er Foremanship



MEN:-
Come to

for a great
futurein

o FLECTRONIES

“Learn-by-Doing” on
Real Radio Apparatus!

?dl.'iparu. radla atations, film studios,
ia

| Pﬁﬂ 6

=
R ce ghort-wave, television, indus-
A 1 eleclrnnicl

E

T

ADIO SI’ECIA.L-

I'LL HHANEE
YOUR TRAINING!

Dion't let lock of money hold you
¥ plan lets you start now,

E::ktt:ﬁ A in easy thi

o mion

m:’ﬁu when j'uum trained a on

the job. I help you get pﬂrt =tlme
work to help mr IJvIrla: s

wWhile lnihlﬂl. e L1 elime
loyment il Coyne
uate,

Preparesfor Ewt.llunae
Many of the better Radio jobs re-
gk government license, Lﬂjvnchu
enabled hundreds to pass this gesg
suceesslally. You leam to send Code
I.‘a,]:!idl:r - da trotble-shooting —

al tranamitting equlpment,
m.. l.‘b:

Dozens of Branches to
Choose From

Why be satisfied with a narmow, no=
future line Wh{'n h; putting in a
ﬂ‘l-m‘l. urm! I'I m:.- Eiiy :.-uu a.n

- PRADIB AND ELECTRONICS:
today's lsst-growing fields| These
ctures show onl:r a few of mun:-

wtul.:;g.nd.d jobs for trolned Had
SEHﬂ FOR FREE BOOK

g Mustrated with big pletures of
hops—{acts about your futiene,
Jn- all coupon now. Mo obligstlon,

No salesman will Act today!

H. C. LEWIS, Pres., RADIO DIV.

COYNE ELECTRICAL SCHOOL

500 5. Paulina 5t. Dept. T3-3H
Chicago, Iinois

NE ELECTRICAL SCHOOL 1

D!pt T3-3H, Chicago, Minals 1

'Fnur Fulu:: ia ¢ aid details [

" plan, 1

AME. ... cvass AP A R R :
ADDRESS, . ... A S e T e L :
CITY STATE ]
oy R L SR

SHAVES FROM 1 BLADE

AMAZING NEW
BLABE SH.II HFEHEH

30

T
'I}' I'II‘I 12 fl"v" it

SEND NO HUHE'I" 1".'; s
Hﬁi‘iﬁ,.lﬂ_l'l..u Far b q.l:u. a..u.; (Fs mw“ ul.l.l-. l'ILI.I

.' n-pl_ﬂnin e [T

tl!ﬁﬂlli AN EIF‘EHT |

r I A" lllnl O0K) b m- FOAL.
I'.hll'rl. e h"h ymy I'l'.lh'

u#n-: enee umummrr ﬁ%g

I #in --‘I'EI o "B mﬁ:ﬂlﬂd th:l.

’:':m'. "m:wmhnnr. he ‘ml‘nm-n

Lliilll Extension University, Dl W4-H, Chicagoe
A Correspondance Institution

PLAYS B

Bend for FREE mtalox of 152
wrnied. Non-reyaliy plays, lhn ﬁ r,lh.

lr'ml.l.llll-rl il Ly T,

phausly dius-

on & per-

g gl y.

Iln| drame prwegeper, ~ Lagninppe ™ —it. 1a Troe,
RE0N & COMPAMY

1803 nu.- At s

Bplendid spportunities, Prepare in spare
time. Ensy plan. No previous experience
neciled, common school ediration sufficisnt,
Farnad I‘ner!l'l'n Loaklet “Crppnriond thes in Pho=
tograply®, particulars obd requirementa

m
oot

American School of Phatography
1318 Michigan Ave,, Dept. 1387, Chicaga, 111,

SHOULD GET THIS BOOK!

ADD YEARS
TO THE LIFE DF
YOUR EAND
INSTRUMENT

¥

Your band inserument muse Fase for the du-
rarion, That's why you need this new and
helpful book, How To Care For Your Iressrg.
ment.” In no ather book can you find such
valuable and helpful infoemation, Covers all
makes amd Iy pes of wind and p-rfru_rq.im i
sifuments, A0 pages of instrsctions, 46 (1
tratrons, to help make your instramenc lasg
lonyger. Warth many rimes its 10C cost. Geg
yuurs ar your Conn dealer’s oo send 10c roday.
e —— — — N R — —
C. G. CONM, Ltd, 1030coun BLDG., ELKHART, IND.

Send me___ coples ol "How Te Care For Ve Trsiru
Ewal,” Enclesed bl [0 in cein or iiamps for pach fugy,

I
. I
FAME

I

ADDRESS l

[ 1 _STATE
I ————— ————— — — I —
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AUDELS NEW

MACHINISTS

i
Tl "L/ﬂ

( Il ||I'|| 1\ it

A KEY TO
MODERN SHOP PRACTICE

PRACTICAL INSIDE INFORMATION

For Every Machinist, Toolmaker, Engi-
neer, Machine Operator, Mechanical
Draughtsman, Metal Worker, Mechan-
ic or Student. This 1600 Page Handy
Book Covers Modern Machine Shop
Practice in All Its Branches,

A COMPLETE INSTRUCTOR WITH
READY REFERENCE INDEX

New from Cover to Cover. Tells How to
Operate and Set Up Lathes, Screw &
Milling Machines, Shapers, Drill Pressea
& All Other Machine Tools.

5 PRACTICAL BOOKS IN ONE!
60 FULLY ILLUSTRATED CHAPTERS

Covering: 1—Modern Machine Shop
Practice. 2—Blue Print Reading and
How to Draw. 3—Caleculations & Mathe-
maties for Machinists. 4—Shop Physics.
5—How to Use the Slide Rule.

FULLY ILLUSTRATED =-ASK TO SEE IT!_.

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS | THEOD.AUDEL & CO., 49 West 23rd St., New York

Easy to read and understand—flexible covers—Handy i Mail AUDELS MACHINISTS & TOOLMAK-

: 14 x 2—a ready ERS HANDY BOOK, Pri 7 Days F:
kize 5 X 634 X 2—a relarence thet snswers your X JH3 RASIDE BOGK, Prics STin? dags’ St g

questions accurately. I Monthly until $4 is Paid. Otherwise L will retian it.

T0 GET THIS ASSISTANCE FOR 54““"‘"‘-“"1 E sics

i P Y R DT T AT Bl TR W

ACRNASTS

AND TOOL WMMAMERS WANDY BOOW

B

S A e A T

YOURSELF SIMPLY FILL IN AND

PAY SI B il
MAIL COUPON TODAY ONLY BMo. §
THEO. AUDEL & CO., 49 W. 23rd St., NewYork | necercoce. P,

OCTOBER, 1943 25A



IATION Tnnmms
with 4th YEAR HIGH SCHOOL

——————
The iFar Manpower Commiision recommends deferment for

students in technical training.. .50 you now have the oppar-

tuniry to finish your high school at Aero Tech and af the same

time gain a full year of aviation training. Make the most of

your next twelve months—by enralling now in the Aero Tech

combination High School and Aviation Mechanics, or Engi-

neering Course,

ROVED COURSES

State certthed instructors teach the high school subjects...

the aviation subjects and instructors are approved by the CAA
and the Army Air Foroes Technical Training Command.
When successfully completed, you receive your High School
Diploma...also your Certificate of Award for completing
the Master Mechanics Course which makes you eligible
J qualify for a CAA Airplane & Engine License,

HIGH SCHOOL
AND AVIATION

i r-\.,'

OME AND TWO-TEAR ENGINEERING
You can also secure advanced oraining in Acronautical Engi-
neering, as well as postgraduare and research work. .. during
or after your <th year of High School 3t Aero Tech,

SUPERVISED LIVING AND RECREATION IN CALIFORMIA
You may Live right on the campus, in new dormitocics, where
you will enjoy comforeable lodgings, wholesome food and
real companionship. You will take part in campus activitics
=ithe band, bhaskethall, baschall—and enjoy privileges in
nearhy YMCA=all under the supeevision of the Students
Welfare Council.

AERIAL NIEW OF afso TRERE
BRk b el AR ADERINTRA

SEND COUPON TODAY for Foll Semester ﬂ:ﬁﬁl"i.cu'rinn

AERO INDUSTRIES TECHMICAL INSTITUTE
42453 W, San Fernando Road, Lod Angeles 28, Californis

Gentlemen: Plesie send details asd enrollment spphicemsn on the omme
checked below, stk oblganion:
4ib year high schial snd
Blasuer .ﬁ-ﬂ:rdl Mlechanu

4lh ywar |1I|:l1 schoal andl
Arromutical Engineeriog

i

g

Screet

S

26A

FIX ANY RADIO

==\ Amazing New Invention

smm'}“w'd
Radio
Stﬂ.'m“%

Learn quickly to repalr all radio seta. New,

roevolutionnry different Comparison mothod pars
it work almost tmmedistety.

Enowiedge reguired.

training included. ﬁrl iy I'l.ult

-I‘IT!'I.'EI' Hiern,

Intro-
quicks

H t ]?
suEEestions (e
faulis and how o rnnrg

Eet—new and obd, You I'I'II Li the
Ny Fak ¥ oy

IITIIFII'III‘.II GUARANTEED
Terad the Entrod
low Ehe sbeg-hy
nnil A

[ compleis simplisd rsine
Ing s yours [er coly $1.50, postgakl
a0 Boney back guarshies

SUPRIME FUBLICATIONS

IH §, Jaferion S, Chizage & ML

—while preparing for a sound futurs eareerl Trained
men and women photographérs &re nesded now mora
than ever Before. Guallfy st largest, eldest school that
has trainsd mamy of today's most ssecessiul photsgraphers. Ower 430
M. ¥. I. trained men winsing promotion, higher pay in phote divisions
n-r .Iu'mﬂ :s-rulu. Resident or home study courses, Big FREE book

H. T. IIlil-’ﬂ'II'l'E OF PHOTOGRAPHY, Dept. 45, 10 W. 33 5L, Mew York 1, H.Y.

What EveryMason Wants

We have Masonic books and lodge sup-
plies for Blue Lodge, Chapter, m-
mandery, Scottish Rite, and Shrine,

OUR RITUALS ARE USED THE WORLD OYER

Send for free catalog of books and rituals for Masons, Odd
Fellows, Enights of Pythins, Knights of Columbuas, Elks, ete.
ETRA A. COOK, Publisher, P.O.Box 796, P, Chicoge 90, lIl.
Ger info rie BAKING BUSIN ESS
..nbil:lnn' writefor OO, " Opportunities in . @

Vear m&'ﬂd ﬁ“'ﬂmﬂ%
REFR]R[RA“B MECHANICS SPARE TIME COURSE

W
No previous 9'\.1t|.r||1||- 1|--I-I
I-J'l u I. I‘-~-I.-|

H[BHIH.I[‘.'-! 'IMINJNG SCHOOL, I:HII. Il IJI:I1 W. Plu, Loz Angeles. B Calit

ilnisy bentidd I W .
besnbigily wriskes wnd & g pesst
Jn.._,. Wl Boduy

of WOUF Sl
Iull.,lh-u Tot mladed wrd

THE TAMBLYH SCHODL OF HN"“*"‘H'F

Mirl Fidgs Building,

J|U JITSU 3 LESSONS

Hamiss Eily, M
Invulilmﬂl'.; the eourss experis buy. Authestis, com

pleie. Send 10e today for 3 trial lessons, !nlldnuJ ] u

MODERN SCHOOL OF JIU JITSU, Depi-M, 5 W. B2 ¢, N. ¥. 19.

EARN MONEY PAINTING

PORTRAITS

@ Mo proviogs trelning or talent RechEETY.
Unigue Stuart System teaches yow, by nuail,
in 10 simple, easy-io-follow lessons, (o mako
excellent charcond and il likenesses, Detalied
guidance for your every slep, Hend for free
bl Geedag.

121 Momnument Circle, Am, G103, Indianapolis 9. Ind,

STUART

I STUDIOS, Flease suod mo froe ook and cutling of lessons.
Name,
Siren
Cly— Siie

| Always write your name and full address
I clearly when answering advertisements.
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- Men Wanted NOW 7or

a// Skilled Jobs

for Examination. Get shead faster, Use this quick reference
way to find the facts on hundreds of important subjects, The
jiffy index helps you to find out what you need to know in a
ilurr_!..r, Machinists, Toolmakers, Draftsmen, Automobile
Mechanics, Aviation Employees, Diesel Engineers, and
men in almost any other similar field ean profit by having
these books, Remember, any set will be sent to you free for

examination, Just send the coupon,

AUTOMOBILE ENGINEERING

20th Edition 6 Volurmes, Whether
you are & mechanic or helper, expert or
apprentice, auto owner or driver, you
will ind great value in these auto books
which tell you step by step how to
make diflcult repairs, 2,500 pages, 1,600
2,000 illustrations. Marine engines, prints, ¢
ing diagrams included. Teotal price
only $24.80, Sent on trial. Total
£19.80. Sent

9 Volumes. This new edltion
should make it easy for 40y car-
fentrr it become & contractor.
nvaliiable to bullders, Foof fram-

ing, steel Eyuaro. architectural
design, estimating,

;Ea.intius and decorating, heating,
uilding, contracting, concreta

Torms. and many other subjects
‘otal price $29.80.

drawing an

well covernd, Ti
Sant on trial.

ANY SeT sHipPep FREE!

Exami; 2 All you neod do to get a sat of
Jor mination. “Drafiing for Machine Trades" 5

wolumes, *Modern Bhop Practice™ 8 volumes E:Iw« binder,
CApplied Electriclty™ 10 volumes, *'Automaobile Enginecer-
ing"™ 6 volumes, “ ullding, Estimating and Contracting™
9 volumes, **Heating-Vontilating™ 6 volumes, “ Diesel En-
gineering™ 6 wolumes, **Aviation'™ 6 wvolumes, for free
examination is to send in the coupon. The books will ba
BEnt Dmmutbv, You pay the delivery charges only. Keep
them for 10 aﬁs. If not satisfled, send them back and you
will owe us fothing. If satisfled, send only $2.00 in 10 days
and then 23,00 a month until the total price shown is paid.
Thora is po further obligation.

American Technlcal Soclety, Vocatlonal Publishers, Since 1898
Brewel at S#ith Sirest, Chicago 37, lllincis Depl, X718

OCTOBER, 1943

THESE QUICK TRAINING
BOOKS ARE SHIPPED FREE

DRAFTING A
For Beginners or |
Machine Trades, Written so |
you cafl understand ever 4. 000 pages,
word, by well-known unﬁ
neers, De Luxe modernistic,
washable cloth binding, over
.ll-‘llmhf..&llssul'blu&
A I il ms;
aviation motors, Dlesel engines, wir- rrrpnrc.s you for a go
nﬂ.]ub in mechanical lines.
price for complete st
on trial

BUILDING, ESTIMATING AND CONTRACTING

SHOP PRACTICE

§ Big Books. 3,000 pages with nearly
3,000 illustrations whfn:h cover tool mak-

i

ing, pattern making, foundry work,

mechanical drawing, forging, machine
ghop practice and management, and
hundreds of other subjects. This set,
*“Modern Shop Practice,'” will give any
mechanic who nses them an advantags
over untrained men. With each set we
will include extra, & big binder of nearly
B0 ];uigm with hundreds of original
ghop tickets and 1,200 illustrations
which show step by step how to set up
and run almost any kind of a job, These
are in addition to the 8 big ke pic-
tured above, T price only $34.80.
Sent on trial.

ELECTR‘GI“ 10 Volum s

This new

eiphtoenth (g —
edition of
\pplied
3 in Electricity
has over

i

hundreds of
ilustrations, ' -
Diynamos, motors, power statlons,
radio, refrigeration and many, many
other subjects all covered. Total

only $29.80. Sent on trial,

AVIATION

?L’gjl’umis:ﬂnjlm-uhftlmmnaﬁ. Blueprint
pﬁumﬁﬂ&uuﬂﬂ. ?r:El&M'- ::l.lcjﬁ?_
DIESEL ENGINEERING i

6 Volumes. Over 2500 Papes. Hun-
dreds of llustrations, Total Prics $24.80.

HEATING & VENTILATING j

INCLUDING AIR CONDITIONING
6 Volumes. 2,000 P . 500 illus-
trations. Tetal Price B0,
FEessnnwSEND THIS COUPON TODAYummr

n AMERICAN TECHMICAL SOCIETY, Dept. X719
Dreael at S#th Strect, Chicago 37, Hlineis

B sena for 10 daya free use the eyclopedia which T lkst here.

igdadd

draft=

[ 1 &I

1 Pt nome of vt here

I will pay the dellvery charges only, and If fully satisfed, will

] penel you 200 in 10 days and then $31,00 p month until tho

i e TR R is pald. If I return the
books in 10 days 1 will owe you nothing. You are to Include o

H yoars oonsulcing privileges with your engloeers without extrn
charge.

BNamE.cociinnns o T M R A R S E R R

:Ad‘r.!fl:a'! ..................... A et e

| S LeriTyina s s e e R i

B Ficase nitach n letler sioting nge. oeeupnfion and Bame ond

.rrlll:lrl.'n-r O whijelays and ai lvasi one business man a8 & refers .
enee,  Men by eserviee, alsa please give boase peldpees.,
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HERE IS YOUR SUCCESS CHANCE
BE A

RADIO-ELECTRONIC
TECHNICIAN

Fyr-Fytor Mon
Protects Your
Extinguisher

An improperly charged fire extinguisher in ns use-
less a8 a gun without ammunition. A deteriorated
extinguisher enannot be replaced for the “duration™
because of priority regulations preventing many

= ivili f btnini ti iwhers. Your

SPHH\'BfHHT TH“[HS 'l'l]'ll Ql.l IE“I-T ?:;-?::er r:‘ll;ntr:ilhut:::]Tﬂrﬁrﬂ;:}':‘ju,:‘uexl?;uh:;r
filled mand in first el ti ndition. Call

FUH Wﬂﬂ ﬂHD PE“BETIME wn HH him J:Ilu :-:Bp::r:t :.I'!-:-:L‘:";;ﬁ;:n!e?!{ E?f y:n::m;re nnn-t
loeated near o Fyr-Fyter distributor, eopy name,
size and type of your extinguisher from name-

YOU LEARN IN EASY STEP-BY-STEP STAGES | § rlate and send it to us. We wil be glad to give

No Previous Experie N fod | you complete service information,

"ﬂm offor T make you lere 8 the onoortunity of o Lifetime. . It's your *

IHE chance Lo ek "p-;q; for p wonderful n.n?ln- in Uhe swiftly Emﬂ? Th. Fj‘r*ﬂ'lur ﬂl’l.llll'll]f
ing fobld of Resdio-Eleciruonicas INCLUDING Radio, Televiskosn, — -

imency Modualation, and Indusirin]l Electronics, e wisal MOW is the { ’ Dﬂh“ 'D-ﬂ}'l‘ﬂl'l ‘, Ohio

time te stort. Asbde fromn future conslideestions, Just think of ke
IMMEDIATE poesitdlition in Kadie during: war time, They'ro free
mendous] Best of all, 1t's easy for the Doeginner fo get staried
through my gulek, praciical teaining,

PREPARES YOU for a BUSINESS of YOUR OWN

- & & & BF ﬂnod' Radio J-nbs. clrn'l.ln or .ilﬂ.mnry

Learn this
Profitable

Profession

JUST OFF THE PRESS!

s panond in 90 Days at Home

Yuuns FHEE THESE Sets Without Hundreds of men and women of all ages 18-60 make $10.00 ta

$20.00 in a #inele day glviog sclentifie Swedlsh Massage anmd

Meters' Wydro-Therapy lreatments. ‘There is o hig demand  from
TW{' anuABLE 3 c; Hospitala, Banltariums, Clubs, Doctors and private patients &6
l' Eevslopad i the Spey. well s cpportunities for estubilishing your own
wrry Laborabioey, The
siruclive  wvoldeme  tells Taarn this Intereatine money-making proleseion §n your own Peams
abnag '""="-"="'lt'-\'hfr'=””;"-‘- by mall, through our home Stady course. Same  instrictors
 C P L e B ¥ in our NATIONATLY KNOWHN resident school. A diploma
Fepir vl Lisnul dibden of  PEs |.I awnrdoed wpon eompletion of the course. Course ran bo obim-

lar eguipment msle
Reared slu 1o wWar, Seinid
far this FIEEE book now while
Ehe  saupply Iasis asd  &long

with #8, I will sesd vou an-

ather. bl FREE Book deserils-
{ ir my  Iadie-Electeonie iralne
{ ing. Tise soupon Delow.

‘
| MAIL COUPON
Send eaupon mow for Analomy Charts and booklet

SPRAYBERRY ACADEMY OF RADIO of photographs and letlers frem sueeessful grad-

F. L., Sprayberry, President 2 T EREE.
BR0-K University Place, M. W., Washington (9), D. C, u|!:tL__T-H.l-!.E-'l'|-||_!_||_H__lﬂf_ﬂ:|-_ﬂl_il1___£_

Fiease nish my FREE copiea of “llow to TEST and RETAIR ] I wedish Massage
fl.ﬁg}fa];rr*, {::hnu.[ METERS and “How io MAKE MONEY };Hﬁ Gﬂl -.’!mﬂ 5 Ohle Bt, Chicage 11
o i o T

You may send |1|1~ FREE and pestpald, Anatomy Charts, booklal

pleted in 3 to 4 months. High Behool tralning I
net pecessary. Many parm big money while lonrm-
ingt. ‘Tha Army and Novy need handreds of men
&l woemen tralned in Alassage and Phyrslolbecapy.

Anatomy Charts & Booklet FREE

Eoroll now and we will Inclsde uniform ecat,
medical dictionary. patented redueing raller and
Hyiro-Therspy supplles without extra cost. Tha
retducing courss alone fmay e Worlh many timea
the modest taitlon fes.

I contnlnlng photographs and letters from gradustes, and ocompleto
i ey I details of your ofer.
i

1 1. | T s A SR S VPP TYO

DR 11 S S S
City
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industries.

trained in this exciting ncw giant industry. . . The
future is so vast that some predictions seem cxag-
51.-r.m:d—-.1[n:1r.-~jr fantastic—but the fact remains thate
]'.uJu.ir.irl. are .ll.n.:..‘l".‘l.}' important parts of many majnr

GOOD JOBS NOW and ot WAR'S END

Now a vital, growing war industry, plastics look forward
10 peace-time developments of unlimited scope. These new

Just as plastics are viral to modern transportation—
in streamlined cars and trains, fighting planes and
future air taxis, PT boats and cargo carriers—so also
a knowledge of plastics can be vital to you. . . and
can take you farther and faster in your chosen career,

materials may be used for fabricating buildings, complete
automobile bodies, intricate new machines, new systems
of communication. When the war is over and comperition
for jobs is really keen again, will you be all ready o go
ahead with an industry that's really going places? Will
you have the knowledge that employers want—the training
for a big-time career in plastics?

TRAIN BY AMERICA'S ORIGINAL PLASTICS SCHOOLS

There is a tremendous demand for men and women

CHOOSE YOUR INDUSTRY
WHEN YOU KNOW PLASTICS

There i3 hardly an indasiry thas is noi
wsiag more and more pladdos—or making
plans for fumore developneenss based on
plastice. On sll sides men are being
“rulled” who know plasgsics, vo fll impor.
tant defease indusery positions a1 dengn-
wry, fabricacor, mﬁrn. | :inu—n_ultm.a.
ete. Pick your indwsery and enver je as o
plastics specialise. Among the major lines
of business in which plastics will be in-
creasingly needed are: Aircrafi—Autome-
uive = Radio — Televizion = Machinery —
Raitrosd—Furnimre=Architeciure =Tele-
phone=Boar Bailding=0ffice Equipmemi
=Textiles, Shor, Sceniibc Apparalu—
Home Building —Hardwaiv and lnserioae
Decoration,

READ WHAT STUDENTS SAY

*My enrollment . . . has slready neved me
whexpected resal afier oaly ¥ momhs of
stualy. 1 have beer traniferred .. .10 the
Resenrch Deparement at Douglas . .. and
incidenially, ot an Increased mate af_pay.”
=H. P.C
"“The course is 30 thoroagh snd eficions
thai | was able o step right info my Fd!':-
vion and carry on withour difficuliy.”

"Please sccepr my sincenes thanks .. in

providing a thorough and pracrical ap-
proach to the field of Planice™=B. W, C.

OCTOBER, 1943

You won't lose & minwte from your present work.
Your training for & carcer in plastics will fir right
into your present schedole = making your ims
oreed spare gime pay big dividends. Simply
devote a few Bours each week 1o enjoyable home
study. If you are modr in plastics, you prepare for
advancemeniz if yoa are in some other feld, you
are gualifying for uwnlimited opporunities in
plastics. . . by smarting your training NOW,

YOU CAM LEARN AT HOME EASILY

Few subjeces are o well suited o home spady as
plastics. The Plastics Inmitute course wlls you all
abour plastic maierials, how and when 1o use
them —drign —molding—fabricating and doven
of other subjeces - - how o capinlize on the op-

#

pormanities for men and women with plasics
craining. The course is ilescrazed wich huadreds
of drawings and picrures=prepared and sapers
wised by recognized plastics amchorinies

NOW IS THE TIME TO ACT

Find oot how the Plamics Institate can help YOLUL
Mail the coupon for your copy of the large FREE
bockler “World of Plaseics.™ It is crammed with
wyaluable information sbowt plastics, tells abowt
the new :p_lluir sirplanes and other uses for thiz
revolutionary now material .., a8 well as sbouwt
the opporunities for YOU ia plassice Decide
PO 1o ler plastics point the way w YOUR
success .. send the coupon TODAY

INDUSTRIES TECHNICAL INSTITUTE

1221 Chanin Bldg.
Mew Yark

MName

lo -Wocker Bldg.

626-E LoSall
Chicogo Los Angeles

Plasties Industries Technical Institute

J626-E La Salle-Wacker Bldg., Chicage
Gentlemen: Please send me the book lec ""World of Plastics™ and information
on your training program. [ understand there is absolurely no obligarion.

190 So. Alverado 5.

Bept. 10

Street -

_Apge -

__________________________________________ Ceraanoor
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in AIRCRAFT and other War Industries! |

Calls for Draftsmen Are
Increasing! . . . Read the
want-ads for proof of this
urgent demand.
This complets drawing ouwtfit,—svery=-
thing to work with,——including drafi-
Ing table, drawimg board, supplies. eic.,

—aALL SENT TO YOU AT MO EXTRA
COST if you are a Chicage Tech Studont.

Mail Coupon
% Below

The War

T s has inereased the demand
for Airoraft 1 r

whine Draftsmen, Architee-
tural Draftsmen, ; ren, and Structural
Diraftsmen, The Dir: d|- nan alwavs comesfirst on any new
projectinmanufacturing andind UELEY—PERCe OF WATLine,

The Draftsman—*‘The Key Man"”’
in War or Peacetime Industry

No new machines can be built, no airplanes constructed,
no bridges or buildings erected, no ships or submarines
launched until the draftsman hna Enli:pletcd his work.
Heal immediste opportunities exist in Drafting—the
profession upon which all construetion is vitally depen-
dent. Dirafting is clean, interesting, well paid work.
Steady employment. Investigate today what Drafting
offers you! Help vour country in a vital War produc-
tion job on the important Home Front=—and help your-
self to a well paid job in Drafting.

Learn in Spare Time,—at Home!

for at the College In Chicage)
With our easy step-by-step lessons, (and the tools we
furnish), you can lenrn in your spare time at home, Con-
venient terms. To prove to you how easy it is to learn
Drafting by the Chieago Tech Method we'll send you a
Trial Lesson FREE. No charre [ur ﬂ:n'.u lesson either
now or Iater "\. 1l n poat
cnd ir pom T fur

ree

TRIAL LESSON

Send Coupon
CHICAGO TECHNICAL COLLEGE

H-204 Tech. Bldg., 2000 5. Michigan Awve., Chicago 18, I
Yes, =—please send me FREE Trial Lesson inDRAFTING
[ Alreratt Drafting [ Machkiss Drafting
] Electrical Drafting [ Structursl Drafting
[ Architectural Drafting O Bullding Construction

II. &0

Name.....
F T L R TV S MR T B
e e e A e tATE
D OETP RO .. i it vm it s i Ao
Sap wou -l'r.l-u‘.' of in Popilar Mechanies! L
30A

More GOOD JOBS in‘

$ MILLIONS § are
being paid for IDEAS

My perfected
Schematic Sketch System

. « « the same system I've meed in selling
ideas to some of the country’s biggest

corporations . . . makes the sketching
and the presentation of even a compli-
cated idea as simple as A-B-C. It tells
vou what to do, how to do it and the

big portfolie contains even the materials

with which to do it
5
The cqmplete cost is ONLY — 52 0

SEND CHECK OR MONEY ORDER

C. H. TAYLOR . . Room 518

29 Worthington S5trect, Springfield, Maoss.

POWERFUL VISION — LONG RANGE

s—mm TELESWFE 52-43

HI'HI'I'E I'ﬂl! FH’I’.[ [I-D'LIK Il-ﬂ\."nu:1 T
A, T

ihEmselvies
rry gripa, eto.
23 ARTIFI-

i |J'|l '.rv il [
BOOK S[H'I' FREE—a I e whethe FiRleroEted
in, leg « hligntion, send for it now.

CﬂRHES AHTIFICIAL LIME CORP.
Dipalesy iod Ko propasalioer Eopepukirs
S08-M East 12tk

T 0

COMBINED WITH

Practical Meckhanies Simplitied

"\.IIW 2edn-1 rendfing eourss! Now you ean lsarm
1l spendy, Smplified aystem of ealmislatbon u-d
Ly denlismen, sagissers, srocuantants, “master
1ha plage. Léars saay way in iy d Egues
il mong whd-fashiogsd maivedlatbn
wmis of Sgume ihis lebising short-sul method.
teeweguwer, alida rule, mioromster, Innr.“nm..-wdﬂﬂn-
wre. pusses, e, e, Lerge dlustrated volume comjlete
wik amswers, Bablalsctss o relund. Amsss
FHE[ Iebenils with your magielibe mental piwers
Complete details . . . msil caupon TOOAY!
S e —— O ——— i ———
|rII-|||lnEp AZ1 S Wanash, Dept, K-300,Ch r..lr.m-l H

|'| lomin sl free dedslls st * I'i.'h.ulﬂ"m A hemsiles -
lnl-d Praciesd Mechans BEimpfed” No obligatbs. | —

IO o i v i S pwnn pay ey |

I

4!..3«
d—
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 FOR MECHANICS, MACHINI
DRAFTSMEN, AIRCRAF
mmmnu CIA
CCOUNTA -

P Ay m’ﬁ"

e g ] pre. L1 \3 o

2 iai & o’ I \ G‘“\:ﬁ“ "ﬁ‘i
EE P b 1"-“-"“-,%‘1-
i Wk ﬂ“
10" SUDE RULE AND CASE WOCo ot

ATTACHED RIGHT WITH e
HANDBOOK IN COVER. ALWAYS
READY FOR INSTANT USE

Get A Better Job In WAR INDUSTRY

T'I:.' Lhe Slide Rule ity ¥ flelds L

u|I|| i .-.':.l|| and iper when the
1 1 ’ aL] 3

tting a better job

Rule" 5
WDF!K SF{EETE AHD ANSW[RS 5 PLA':E LGGARITHM TAELES- ;

- —= |.|
AUTHCIRITATIVE : = ;
Written and Prepared by L 0.0, ¢
Huhurt H. Seimers, M.A. _' A THRNAr these wlmnle. dnry wﬂnm.ﬁFullrtth IESS!-.D WahashAve.
Dean, Austin Evening Junier College Dopt. 210 Chicago §, 1MTHmods
Harry Drell, B.S.
HﬂHE‘I" BACK MIHATIIIH OFFER
E:..rr; IHELEE“AFETF”“_#‘;E-; WILE{'IK & FOI.LET'I' CO., 1255 So. Wabash Ave., Depr 210, Chicago 5, IIL
— i - y . How To Use It* w Slide-
Complete Course ler of §3.08 r-.]: Jul e

34 Easy Te Understond Lessons
Work Shoets For Eoch Lessan Mirom
Answer Book To Check Each Problem

WET TODAY © B oo snsmuminsm g SR

SPat X' here I you order C.0.B. Poastage and 0.0, extira.
i ——— = e . —— —

OCTOBER, 1943 31A



MAKE BIG MONEYzz HOME!'

NEW INVENTION

ﬂectrnululwfﬂrmh

ow, patented m'l.'e"‘hon. miakes possi

big earnings AT HOME. ch]air: auin—
utlx.l.e:l.n]nnr-s stores, hotels,

.:|I1 lltk'f'srruent starts youin huﬁlnrm_

Machine can for |l:!'ll in
"Ch ||1 T("'IF.-’\‘. for Rp!"_E. PLE
and illustrated BOOKLET Ium:mu Mn]: L]

Every Ambitious Man In Industry | EESaEel i ot s\ o

WARNER ELECTRIC COMPANY

Should Read this Free Booklet] | Tt -Sin e, St

“FORGING AHEAD IN BUSINESS” contains Sav Vol saw it
EACTS for all thoughtful, forward-looking 48 ¢

e i POPULAR MECHANICS

This &4-page booklet, of which more than
3,000,000 copies have been circulated, out-
lines a definite plan of training for your future
progress in industey.
Said one man whe had sent for ic:
“In thirty minutes this booklet gave me a
clearer picture of my business furure than

SPECIAL MAIL ORDER LIST !
PRACTICAL, PROFITABLE

Low Cost BOOKS

Select ond Order Mow

l have ever hld bﬂ'ﬂr\e." Thlr"\l':\;n:-u I:;nr'urrum- inarwh,  Cver 450 oany
Fill in the coupon below and this helpful man- H“;r":'.--:ﬂ-.;'::.',i...—'.‘uFITT.'.':1..'-|f~.,|??1}, BhE L
o 1 A i) 1
ual will be sent to you by mail and without cost. Forty Power Tools You Oan Make. All of £
L — e a——— - o wur tools for the home works Ir|
ith i old rLE, W a
ALEXANDER HAMILTON INSTITUTE o R i e
Diept, 52, 73 West 23rd Street, New York 10, N. Y, ““!}{'-.'.l"..!1.*'-"-‘.'?:"“.‘.‘.’;‘;.=l-'."‘i.';.z.-'r‘-:'“n.}i.x.'"':f §B0:

In Canads, 54 Wellington St., West, Toronio, Ont.
Please mail me a copy of the &4-pige book—
“FORGING AHEAD IN BUSINESS.™

Woar Car, Save up to 81040 a year. Thescribes
undreds of simple repalra, shortous, e
81,25,

. l'urr\-|!un~ Finivhing snd I:u;lr '-u
Belp bock  far
1. 54K

|.4I

Name...ons L L e T T ] Wielld A Basl. Puf l'l!"l-nlrl af i o

il
hovw I||- minks BT lowecowt Dowls nl. I
B1.54
Addresg. ...nncnnannas sssasssssssassRERasnsannn

E"nb m‘nw Money -makbiv, II ||||:| BV
neln for eyery fnan wh
lidinia :u:l [
Barden Book. T
v furmis

LEARN %:ixivc CARTOONING

Grazing and Soidering. Incheling

IN SPARE TIME = by y '!""I"'E;U;"-!-'-I-"": squEipment and wse it
Hame Stmplified 3ot h.nll 1.hu h..i l.-u-ﬂrml :uln t‘Hﬁbﬂll ur
s ""i: “Freckles, ' 00l Gur Way.'" CWin. make and how 1
nig i !‘F"Ilr Fellers," “Strange As I Seems, 1044 wolume fd
**The 'hlltl\m" and many others. Earn while learnis il &

Ing. SHend 10c for Peture Charl (06 test your abLileyl,
aEd full details,  (State age, )

THE LANDON SCHOOL, 4310 Wational Bidg. Clevelanc 14, Ohis

OVER 1800 EXTREMELY VALUABLE

GERMAN — ITALIAN — JAPAMNESE
and other enemy Chemiztry Patents

NOW ROYALTY FREE TO AMERICAN INDUSTRY
VESTED IM THE U, 5. ALIEN PROPERTY CUSTODIAM

Tocludes Plasties, Contings, Compounds, Trues, Processes, ste. Thevel
mt tremendoss cost.  Mupny new big money-makers, Fortunes possbs.
—_— For complete lst send S ————

LIST SERYICE, 9637 5. Qakley Ave., Chicago, Ill.
How you can own Uheie

"'l'l'HtlmlJ-un‘ Eloctric nlnlo TEI-EGRAPH &s;glz:cﬁiﬁ SETS

'r"f IU?HZ!-I :

i I-ol.f-r nietires
will i '-rII I| L] i ekl
gl .I: %l

Money lhlnnq Fnrnul.n F2.00,

sr_nu Hu M.Dll:"l'—!ul lm |.I|r-|-r1 i u"_
il

| ||.l.- mn
e, I\-'|||I your

rnpuinn MECHANICS PRESS

Dept. 480, 300 E. Ontasre S5i., Chicago

e Inlr . I
el (h cl.lcn!.-l

Each sei s u

gl wgh, | rhagraph . -
L',E'.r?.' = S by dod i oe NI
[ HA.I:IID \'MR!HIDHSE MARKET, Hﬂ Woaster A."... Ahmh.- Ohh GUARANTER
Tasr out this sd, write nams snd sddress In mangin, mall $1.95 and we will sand oatfits ot once POST PAID. Or srder € 0. B pay postman for oullits plhis postage
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"LET THEIR Exrnilﬁ

Train quickly at khome for a gn-rul ]nh- n America’s
great Iﬁ LLION DOLLAR Radio industry—in o way
that GRIFS YOUR INTEREST, kltli"s].ull.‘lhl knaw-
bhow you need, them helps you GET STARTED.

Excellent civilian jobs and preferred Army and Navy
wﬁnrlumtm BWRIL yOU—0RCE YOu are lmntd You
will be getting ready, too, for one of America’s most
romizing postwar industries. DeFOREST'S
RAINING speeds your preparation with “Learn
by Seeing” HOME MOVIES and valuable HOME
LABORATORY RADIO EQUIPMENT.

DEFOREST'S 3-WAY METHOD

GIVES YOU AN ADVANTAGE!

Get the complete facts about DEFOREST S 3-WAY
COMBINATION F“r’-'“‘-l NG METHOD,  Mul
the coupan below for our bag FREE book—"VIG-
TORY IPHR YOUI™ Vou'll nd it packed with inters
esting material, Besides (1) MOVIES and (2) HOME

LABORATORY EQUIFMENT, you get (3) 90
LOOSE-LEAF LESSONS prepared under the super-

* * *
SET UP A "HOME LABORATORY"
IN YOUR OWN ROOM

ﬁd

i"

DeFOREST'S also sends you Radio parts for your
me—AT HOME! You work out scores of cireuils
and r:l.pn'irnrrll'_u. You butld a Light Beam Trans-
mitter, an Aviation Band Radio Rn-eiwr. Wireleas
I'a-l|-:r11‘|:;|'|-:-ru!~1 Code Practice Set, “*Electric-Eye™
device, ~giving you valuable PRACTICAL
hKI‘F‘HI] "H( E,

OCTOBER, 1943

-

A PUT )

’ YOURSELF
e IN THIS Er.l-tum.ll.ﬂﬂl'ry—
vised the o o Fguns Founded B eFoREST S
DeFOREST'S TRAINING. | TRAINING,

wigion of Dr. Lee DeFarest —one of the weeld's foremost
nutharitics on Radio and Electronics,

Eneh of your astignments is wellallustrated and full of
el CHT Pl [ T infarmaton that £ pmlm[ Iw YArIOUS
DeFOREST'S students—also by employers and cdy-
cators,  No advaneed knowledge of Rodio is needed,
You stact at the beginning.  You move logieally, step
by step through the faseinating story of Radio and
Electronics. Chur inatruciors cooperale closely with you,
Little wonder so many DEFOREST'S men KNOW
their Radia,

DeFOREST'S TRAINING was founded over a decade
Agn l‘lr the late Dir, Hermam A, DeViry, invenlor of the
portable motion picture projecior, pioncer in VISUAL
{Mation Picture) TRAINING, DeFOREST S THAIN-
ING has elose contnet with industey, 14 is practieal.
You get EMPLOYMENT SERVICE—to help wyou
on & practical, proved way toward a career in Radia
I you ane 17 &F aver, mail Lhe

and eLromica.
coupan at onee.

DEFORESTS

TRAINING, INC.

CHICAGO, U.5. A,

r--—------------

NCE snuw YOU THE vin*rq

YOU GET
THE USE OF
THIS DeVRY
FROJECTOR

"One pictore i worth ben thoasand

words!" states the old Chinese
proverh.  You're Lkely to agres
when woai pet thes genne, 1Hmm.
DEVRY projector and maovie films.
Project  dramatic, easy-{odepm-
from mction Ril::uros raght in your
own room, W hat & help ta unders
standing Radin’s fundamentals
faster—eamer this EXCLUSIVE
DeFOREST'S HOME-TRAIN-
ING METHOD. Learning is fun
s - o mare effective. Enroll for De-
FORESTETRAIXING TODAY!
* * *
WE OWN AND OCCUPY
1:“3 MODERN BUILDING.

"’f :::Elsa*i
L----I q-"']#ldl

-_-___ o

| ?"
I SEND FOR VALUABLE BOOKLET TODAY | 3
I DiFOREST'S TRAINING, INC., 253137 N. Ashland Ave, | "
I Dept. C, Chicagn, U8.A., Please send me your FREE, illus- |
I trated book, *VICTORY FOR YOUI'"—showing me how [ ean gel | {
your HOME MOVIE TRAINING and one of your HOME d
| LABORATORY KITS. |
] |
Name Ape .. ...
i i
i R i .
. iy v Snbe — I
L------------------ T _.
33A



l LTy

LIE];'LE‘F
PR

Know Electricity as Experts
Know It—and Get an Expert's Pay!

What about your futare? Who bs safe tedoy? Sutely not the man
who B contented o #tand =till! Koow your job thoroughiy=—pre=
H.u.n: yu-l:]rm_'!f for joba abesd, To do st this (housardds of Deen
VD RS

The Croft Library of
Practical Eleetrieity

Tha Cradi hl-rlu b n eompleie dleriresl sdurspor. Tt is fow
N 1 i is et lll-":l' -ﬁm

o prariieee—an
i i jwmmed from
m po chat the
ukde

e — Ll meckipary of svery iype—
puwer— winpg 4l bnsbed beildingr—underwrsien axd muziei
fratbem in ik wwery phosseile mest improved melleds of L

W p affovis, sic.~how {o du & mmplets ph, rom ploanmg 1L o
il o

No money down — easy payments

Fill in gni mgpil the coups tachrd mnil we will e you iha sulite s uf s h vl
s for ben doays” 'I:I.I.rhllll n I.|||Irl.ll'rJ We Lalie all 1l Fisk—y0
il om. 1§ voeu dosble by b s T b fam dazer wivdd i ¥
of $3.00 & math. Bend the -:u-u;.-uu "MOW and see the books lor yourssll.

W

EXAMINATION COUPON

McGRAW-HILL BOOK CO., 130 W. &Ind S, N, Y. 1§

Sanil me for ten daye” evagsingtion om spprevs] ile Crofg Library d Praciisal
wy, 7 i magisdnein ] I! 2, m.u y :-H.ls Ju |h|;rI -ml. H 1
v wntll the grice of §1K cum

i

]

]

]

f ]

aid, | T8 hvbiare prampt llﬂﬁfh-nl it unmp P gl ey :
]

]

]

]

wole

¥
Lo T P
sme Address. .
Ciy mnid Swis
Peabtbaf. .

Neme
-

ONE STEP IN THE RIGHT DIRECTION
and you’re in HOTEL CLEVELAND

It's me easy as that to be In Cleveland’s most
convenient, most friendly hotel. Hotel Cleveland
is directly connected with the Union Passenger
Terminal and & modern garage, Loented on Publie
Snquare Park, at the heart of the city, all through
motor routes eome right to our deor. Convenient.
ton, for theatres, stores, boat docks, Stadium,

ANYONE CAN
LEARN TO READ

mm/m,i

WITH THIS NEW SIMPLIFIED COURSE!

You can master the knack of Bloeprint

Rending in spare time st home with
these 3% lespons, TE big sized blue-
pints, and pelf-gulz answer sheet, 3 PlnTs
LR 't|.||II:|.I prepared for beglaners by
woled  nstructior. Shows by sctunl I ahé Eormpact kil
problems how to resd—bhow 1o check
—how to anmlyvze all types mechonieal ? “"‘%‘2"1:“
f;r'.wll;gn mnd blueprints, nad tramneler oA Lo
em from paper o proctice. i B
paper io' 39 trms,

price of S1.18 8 ol

vt TR g
I - | L]
BACK -

the full nnd comade
Pumadesd 'h'll.hl'nlt EpIEa

'!-'N‘-:]Ill.i Amvwnr

[
- --.uld It will be e
If o decide Lo
urprint Lm.lh-u w
Tial

clnlh'-lllh
ONLY
HTer  coups
now mapy lead 1o | I
BF SHPCTVISOF Or INSTeCetor &b hifher pay.
WILCOX & FOLLETT, Dept. 210,

+198
188 5. Wabash Ave., Chicago (8] Hii.
FIVE DAY TRIAL OFFER

I WILCOX & FOLLETT COMPANY |

:I 1155 5. Wabssh Ave., Dupt. 710, Chicegn 3], Nbmaks
Rerd r—qupipmbsl—rum pleie o

e I

T enelass pemitt )

] O guriss mmitianes [] TR COn eyl R s |

I.‘hlur...

' Adddewmm, e rrrames TP . I
Cley e el &5 HBralw La I
“-———————-‘--—————‘hh———--——--ﬁld

Aunditorium, and every part of the city. May we
3 THERES
' HGIEY
%ﬁnrmns al mormes phal ¥oi may Caures coblaing
esEams asd aeer §00 Dhustratiane. .m rwou..,..........
RAYE BURNE SCHOOL, Dept. M, Box 1798, CLEVELAND, OHID
MONEY IN RABBITS —CAVIES
mrd t you im fonch with otlher marketa.
20 for Book Catalog abd Price Ll nnd 3 mo ‘s Sobscrip-
tion ta the AMERICAN SMALL STOCK FAR

weleome you to Cleveland on your next trlp here?
BAYE RUINE w11 teach roa HOW 1o CREATE ORIGINAL s z
Bpgd nams asd addrna for free drimils,
w E n u v Catalog nnd e of magarine 10, OF gedd
| MER.
OUTEOOR ENTERFRISE Co., BV 54, FEARL RIVER, H. Y.

Brings fiying planes, moving ships, sta-
tionary objects miles away 5 times
claser. Thrilling for sporting events.
Has ground polished 5-X lenses easy
to focus; clear, sharp wision; plastic
eye-piece, sturdﬁ lems mount stop
extension tube that does not come
apart; 15" extended; B.5%"

10 Day Frea Trial.

Sellll Hﬂ Hm}‘ Just pay post.

man $1.1% plus postage for SKY-
SCOPE and FREE |dentification
Plane Chart. Or send $1.19 and
we'll pay postage. Try for 10
days. Return for refund if not

delighted. Hurry! Don't wait!

Supply limited!

Lee Procucts, 4730 Sheridan Rd., Dept. 30, Chicago, 111,

closed.
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WANTED

MORE TRAINED

MACHINISTS

Prepare yourself — now — o
for a big pay job in this es-

sential trade—the trade with

a future. Get your basic
training at home — in your

spare time.

The trained machinist is sitting on top of the world today. He’s
making a vital contribution to the war effort =— he's making top
money—he's got a trade always in demand, And you, too, can
do st

Now == actually == you can learn machine shop technigque —
and do it easily — quickly — in your spare time. This amazing
new book just off the press makes it easy for men and women to
qualify for defense work — to ecarn promotion if already employ-
ed — to qualify for higher rating in the armed forces.

DRAKE'S "BASIC MACHINE SHOP
PRACTICE" OPENS THE DOOR

Over 400 pages
Over 300 illustrations

Over 400 pages of tewt!
selected illustrations and numerous tables of reflerence datal Here's the infor-
mation you need — authentic, practical, yer easy to understand,

Crammed with more than 300 brand-new l.'~|:|rc'=.1||;r

CHECK THIS TABLE
OF CONTENTS:

Every subject covered in non-
technical language.

1. READING A ELUEFRIMT

2. MEASUREMENTS & LAYOUTS
3. PRECISION MEASUREMENTS
4, HAMD TOOLS & THEIR USES
5. HAMD DRILLIMNG & REAMIMNG
&é. THREADS, BOLTS & SCREWS
7. LATHES & LATHE TOOLS

8. LATHE WORK

#. THREAD CUTTING & OTHER

LATHE OPERATIONMS
10. Tli"E.'fnmLL PRESS & PO'WER

SAWS
11. SHAPERS & THEIR WORK
12. Pl.gngﬂs & PLAMER OPERA-

4

13. MILLING MACHIMES

14. MILLING CUTTERS

15. CUTTER DRIVES & MILLING
TTACHMENTS

ATTAC

16, MILLIMNG OPERATIONMS

7. MILLING WITH THE DIVID-
ING HEAD

18. GRIMDING MACHINES

1%, FI:EI!JIEIJ‘D!NG COPERATIONS

DON'T DELAY!
SEND NO MONEY-5 DAY
EXAMINATION

Want ads in every newspaper show
bundreds of defense jobs open
every day. This book 6ts you for
these jobs — or for promotion in
defense jobs and armed forces.
Mail the coupon now — ask for
our complete descriptive catalog.

OCTOBER, 1943

Complete—Easily Learned
Full information on layouts, measurements and the use of machinist’s
hand tools, as well as standard operations performed on lathe, drill
press, shaper, planer, milling machine and grinding machine. Instruc-
tions are easy to grasp dealing almost entirely with specific jobs with
step-by-step rules for performing principal operations.

Mo Technical Background Needed

Basic reasons for methods of working are fully explained, All mater-
ial is carefully classified so all information on each operation with a
given machine is grouped in one place, together with necessary refer-
ence data. Cross indexing makes it easy to locate any needed informas
tion without delay. Only a knowledge of simple arithmetic is needed,

Ready Reference for Apprentices and Operators
Anyone deing machine and hand tool work in job machine shops,
maintenance shops and tool rooms can use these formulas, reference
data tables and general instructions as a handy reference or “re-
fresher course”, Handy as an instruction manual too,

FRED'K J. DRAKE & CO..PM- 10— G600 W. Van Buren St., Chicago T, llinois
Drake's Books Sold by Leading Booksellers

Fred'k ). Drake & Ca., PM-I0— &00 W, Van Buren St,, Chicags 7, 11,

' Please send me atence., . . ..o vssa- copy of "Drake's Bl.nc Machine
Shop Practice' as advertised, If T am not fully satisfied, it is understood
that my money will be refunded if I return this book in 3 days, Send it I
(check below).

0O C.0.D. I will pay postman §3.00 and charges I
O Postpaid. I am inclosing '$3.00

Pl AR R R e R e M e R AR e R b e I
Ao g e R b A e R R R R R I

Ciry . Siate
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Alachanially Fnslioced Alove
HOME APPLIANCE
| REPAIRING

Huntons! Drappord

[ DOESHT IT SEEM Y] 1 IT SURE DOES, JiM,
SHAME TD THROW I'VE WISHED A THOUSAND
Wy THAT —}f i ——
GORCEOLS gk

F'LL.IH-ELE.

Cfpers Big Money-Independence

America’s War Made Industry

(T e S e Y - . .
frHERE"S. AM AD THAT SANG FOUMTING THESE SPECH-
| AN LEARM TAXIDERPTY L MEMS 15 MORE FUM THAR

AT HOME 1M l SHOOTIMG THEM., THE Wikl
i MY $PARE TIME. L] MAKE %47 DROFTT g
Y I'M GOIMG T 50 FAR THIS

Restriction of manifactering has meant that the men who
know Home Appliance Repsiring—r/fixing refrigeratiors, vacuom
cleaners, washing machines, motors, welding, nickel plating,
elE., ®i¢., are reaping a sleqdy, daily etream of dollars and

1 L bullding for themselves o permanent proditable business.
¥ SEND IM THAT MOHTH FROM b -
i y COUPOH [ TRXIDERMY I b Mo Previous Experience Meeded
. 8 =3 ’ The ability to hold and wvse a tool plus dan ambition io moke
- mafey s all that you feed to become i suddessiul Repair
Bliap (wher,

Full Time or Spare Time
Work ns many hours ns voo want., £5,00—£6.00 mn hour
M TD T WHY I'VE

often made,
BOUBLED MY FLM Mew Course Tells All

FROM """N'T'"c'__'“.“b ur new course on Home Applisnce Repaiving . . . profusely
HAVE A BEAUTIFUL llleatrated shows you in simple, easy to understond lnnguage
how to esnke all repairs, bulld tools you need sod how o get
kusiness to come to you. Price of course is so low that your
snvinga on your own household repairs will guiekly pay for .
Hend todany for complete FREE literature on how you too can

gttt =started.
CHRISTY SUPPLY CoO.,
2835 H. Central Ave., Dept. D-203, Chicogo

[ Ersy, GHCE YOU GET

: Corporation with production facilities and
: W sales connections desires contacts with
E Cﬁ.h S b T 2 1 A potent holders for extruded or fobricoted plostic
TEﬁ(H?ﬂHTGH UHT Blnp‘ N articles. Interested in monufacturing for patent
T ot Tondery nd b o o PLASTEX TRIM CORP.

Dnkescl, Blefrigeratbon, Adr Comlitiening. Webding, By and Fender,

TRAINING, Dept. 1103, 2007 & Wabash Ave., Chicago.

s, holders or on a royalty basis. Will not consider
Send Coupon for Free Book
Snung Foe harmes and els 402 MT. VERNON AVE. COLUMBUS 3, OHIO
] 1"' e Bt T':'I'!':': wn NTED Men and women (o learn fol=
e o, Iowing big pay trades in 2 (@
g .- .g Alito-
. e Arlation.  We pay rosin amd boand.  Wrlte s, spocliviag teade in-

[ i——1

articles for moulding.
weeka:  Machinst,
terested  Ine  Established 1802, 41 060 gradostes. GREER SHOP

I er Lhrough mp
¥ ny making & 100 123 n week. Expanding bn
dustey calling for more machine tand deslgmers than avadlable,
Dol [11:4 sk

arvr qrsd Wi of  Job wanted
teslay For

= o
Korthwestern School of Taxidermy, GHID INSTITUTE ©F TECHNOLOGY, Box 117, Greenville, Ghio

3T7T Elwood Bidg., Omaha, Neb.

Geptlemen:— Flea
| page bouklet axplal

FIBRE ARMS AND LEGS!
Light, correcily fitted, strong and com-
fortable. Noturnl appenronos.
— Braces for nll deformities,

Scientifle design. Fair Terme.
______________________________________ Gl0-3rd Av, 5., Minneapolis, Mina.

] 516 PAGE, 52 ILLUSTRATIONS, e \

” ? fechniques, procedures, methads, materials -
tlearly explained, A text beok and daily

quide for operators on vital war work,

Noms .. _

(i
Here al last is a cnmple:u are weld-
ing monual covering every phase (ged in Hobarl's Fomous
of the subject for the beginner and  g§chool. Is a compleie out-
past master alike. Everv proper  ling {or a zeli-instruction
procedure is outlined:; diagrams  a¢ refresher course. Worth
show you exactly how to proceed .| many times its low price
fer the type of molal. position of - 758
wolding and reds used. A big, full
sized book full of valuable inlorma-
tion that'll be werlh hundreds to you,

a2 ARE WELDING Lessons Book &

“gng of the Werids Largest ¥l
Builders of Elaciric dre Welders.

J6A POPULAR MECHANICS



Z e TGN SEa e

= i Ry T H R Ry
QUL E Y RIS T

A L VR e
‘.:u%?-i: - L _-__k\ FhGY 5

%4 :'I N
Y6 De B

ks

W

i | ki [ : 'ﬁij-'-_' - %,

it
YNNG S e B et
. ey A . = 1o 5 ;' r;'!’ ‘;‘?-\,{‘;’E‘m
ot '_—2 : LI B -'.'f'-. i .'f’ s > | |
) il
: = IIll L] A '- i - -ﬁ . \ : . 3

THE DAY OF VICTORY COMES...
Look Again to

MIDWEST

| For the Finest in Radio

At Lowest FACTORY-TO-YOU Prices

URING the 22 years since its es-
tablishment, MIDWEST RADIO
CORPORATION has made and sold
millions of dollars worth of fine radios.
Hundreds of thousands of MIDWEST
RADIOS are still in use in every corner

tory has been achieved, MIDWEST will
be back at the same old stand... produc-
ing highest quality radios and offering
them to you, as always, at lowest FAC-
TORY-TO-YOU prices . . . with sav-
ings up to 50%.

of the world. S VICTORY
BUY

UNITED

So look to MIDWEST again,
after Victory . . . look for lead-
ership in new features. ..in new
developments. Watch for, wait
for MIDWEST Victory model
radios...and, as always, expect
the best from MIDWEST!

We have nothing to sell you
now. Uncle Sam has signed up
MIDWEST for the duration ...
to build war-winning radio and
electronic equipment for our
Armed Forces. But when Vic-

MIDWEST RADIO CORPORATION

CINCINNATI, OHIO

OCTORBER, 1943
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ARC WELDING 2y Big/

The HUEMH Schuﬂ is 3 llun Prnf J'{ﬂ"‘#}éﬂﬂ HOBART TRAINS YOU

to furnish uuru e an Gl |N SIX WEEKS. ABIG
Founded ned uF'" C ed to prepar demand for welders will 3 .
dustry w“hlhci::rthnr the |d“ﬁli -pay 188 B = t"a ve aft tht:g . ar... i = :
gtora and ﬂﬂl: wralding: -_;-uu ar te, In- continue er war... HUHEP‘T

"’h.'

ou grodud 1 : .
School from E25RU0 booths. :::.1-’:"! Start naw!  Costs little
ihe h.,_qinnin'ﬁu basis ol let you rli-t i-h:u:: i 'l-ln-n
?ﬁ:riﬁ unﬁg sparing & f E;rlcw?n‘l for biggHt P‘“ﬁ

onl
material COB sis Tiede gt

DRH.I.-'"I'SMEN
NEEBED

AND TRADE MARKS
€.A.SNOWE €O, |}

Registered Patent Attarneys Since 1875
Write Ter Free Bosk and “Cerlification of laveation”™ form
427 SNOW BUILDING, WASHINGTON 1, D. C.

PATENT YOUR IDEAS

SEHD Fﬂﬂ FREE B{H:H{ 1 Y

—.__ %

l'|l'||l LER, Flrpn-
E s am

"the druft-
every pood draltsman
e pee needed NOW. The
puy is gosd and the opposiunities for advancement great.

Learn at Home in Spare Time Sﬂ}" you saw it in

Megln now Lo LturA spars hours nto money, Be a denfisman,
fhe guvnnecting link beiween 4 mechanic and nn engincer.
Fimmmmaaiees || pypyLAR MECHANICS
moe or artislio 1.-|t'r'r.|u meeded, ‘.Fn:nl don®y

ing board, so it's nr.r "
hng n fine job, Yes, more

l.-h-::h-t.mutmt Direzel lﬂ-ﬂllﬂ“-.thl:tpl‘.' L.

Genilemen: Send me FREE Infarmation coverlng speelal irain-
lw# In smbjects checked below, No abligation oo my parg.

O Dirafting ond Deslin [0 Electrical Enfglacering
for Men and Women O MMesel Englnesring

M Cost Accounting for O High School Course
Manufactoring 0O Plastics

M Architecture and Bullding [ Mechanical Engineoring

1 Antemotive Engineering [ Aviation 0O Kadio

] Business Management O Shipbuilding

T -

Py [0 10 7 F—

PATENTS — TRADE MAHHS

FOR PLEASURE OR PROFIT
DESCRIBES 17 LOW COST SOATS

Gat thim swistanding book snd bulld & hosi
wt Bome fes yours own use of bo sell a8 a profi
You can do it Jusi the bost you've alwars
wanisd wrer, sadl of pow bosi=—1% dilflmmui
ks sizrm
[irdar BUTLD & BOAT on pesinl manl and
pay only 8140 plus pusiages on delivery. He-
farn i & daye ¥ wot pleased mod gol_money
ack. Or smod 3160 with order.  [Dutsids
. & B0 with seder.] Orded teslay.

FPOPULAR MECHAMNICS PREEI
Dust. 483, 300 E. Onmtaris St Chicsgs

|x|| |||| pitentlion

and Aftorneys’ Fees' —FREE
LAHCASTEH ALLWIHE & ROMMEL
F.ﬂl‘cm‘ Law Offices
412 Bowen Bldg. Washington, D. C

o . o o
! O — . — —

are dangerois and may be very promptly as to lis tabllity and sen 202-0 Columbian Bldg..
mﬂm My !Ed;ﬂ;]l I“nllua asured  you & copy of my 72-page booklet. Or, If L F Rﬂlldﬂlph Waihington, D. C.
mmp&, lr.-uan n‘trltr. ponfidence, and & yoo prefer to read my booklet frst, mall

me & model of deawing. or sketeh send my © Resord of Inventlon” form. page bookbes uod “Record of Loven

gﬂ deseription of your Invention, and (Over 40 years experience a8 o Reglavered
1 will make n search amd report Patent Attornoy.) RS, cuvcaasnisaibaritassdistssdsnensnman

A PERSONAL CONFIDENTIAL PATENT SERVICE— R s
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Lenm 7 wowe " TESTED HOME TRAINING
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For 38 wenrm Mattonal Schools has iealned ambitiowss men for Top
Pay trades, Rquarely Bohlnd your Illhllu' Tl"ll:lll.‘ln' wre thie mosdern,
(‘nhl;lllnlrl_\--nmlilml Traiaiag Shaps Matlonal Schools wihore
Wi alevielals anld PROVE syl Shap ;.I"..q..,...q Asshgnmeni sent o Vo4l
Fwory phiase yalsr tralnbng is prrsonally supervised by an estahs
lished Fasuilly of praciieal, experienced instmeciors aod enginecrs.

They have cevelopsl propressive methods of tmining you In
yOuF own home, basod on ectunl shop practice.  Unfgue imining
Facilliles give you lBome Training bas ‘JI HRealdent heus 5
princinies—methods ot lvallhl-lc- from any other source, to aue
Enowledpe. Touw'll e samazed wibenr You roccive owr  Comell=
mentary Lesson ond full detpils,

KEEF PRESENT JOB WHILE LEARNING
Tegnrdieas l‘-l!.l"‘l i eliication oF nee, rou ean Teala e Hadio,  Cesilnus
Fnmr preseni Esrn while yan lears [ subpeet w0 Military Bervics, all
b mwoaw amportant thab yew gel pre-traising.

MILITARY SERVICE

Propare for Tadio apportunities |n U, 8, Gov't Seevbes, in Army, Navy, Marine
Air Corps, Coast Crusrd mnd othor Branshas i're-
Lien preparmtion gives many Nuthsna] pradustes gramaotion Gualify for

NATIONAL GRADUATES
WIN COOD POSITIONS

Thousands of gradustes of Mationel Schools

are  employed  throaghout  Americs sl in

many paris of the ’Wnr]d—i'l-rului Erstimonials
ninE.

al kexton Irom the start. Im addigmn, thn timn
ot successiol Tral n-.i.-l-e..u: i iy beet kot Tirilver: dursicie e B Fheva Kulky
1echh

el ability a0 after ihe war you will be well qualified | Badiec Expert.
Lir bl b hlulll et b s o ¥ e jiskse s L |rgluq: Brondeastiing,
Radin lr\-ﬂuﬂi 14 mean g b mAlLary Servick qm Adrorsft-Mas
today tnkang Mational's shop-fisld training. iy Rl e

Matlorin]l Sehoals  has  done
wanderful wark for the man
Wwha wante 1o get alwead in
life. Your trmlnesl man can

Eet s job ot o much higher SPECIAL OFFER Elertronies,
“”“’3"" Bc- thet yom ean demossimnte ta wourssl tho ense nM Hiwdis Teakni-
O K. Ferp. Washington, D, €. Id ity -.-r learuing R -|I hame.  Nutional Sche elan. Govi.

Wi pesentk o Fou_ene, Complimentary Losson Barilan, Ris

::rn-..ulnlnul h¥ funlty Blook of Feils ur.|1 ]Jﬂql.
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Los Angeles |
MEN WANTED California

Ages 16-50
i= not & factor. ISTABLISHED 1503

In Radlo, ape
Tr:llrlug Is the maim reguire-
lriri than &7,000 Natiemal Trafuars

bk IE] ru:hu-ulln Bl i me-
alilain & swell 'i Fs w,
Lha T'!I"'_I'. T aon I'ulllmll'-z thl:l-
prode s o I Hearmen] at Mas
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s cehraaden. U0, B, Mawvy
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CLASDIFIED
o doerle

Advertisoments in this section, 35 cents per word, each insertion, minimum 10 words, payakle in advonce
To be inserted under proper classification in Mevember issue, copy should be in our office September Bth
Movember issve on sale October st
Popular Mechanics Magozine, 200 East Ontarie Street, Chicage, lllineis

Popular Mechanics Mogazine, Chicoge, 11l

Gentlemen—Wa with to toke this oppertunity to say that our ex-
perience with advertising in your publication has shown that where
other publications of like circulotion have failed, your mogazine
returned a foir profit over oll expenses. We ore in position to say
further, that no matter what the commodity odvertised, Popular
Mechanics seems to hove a way of finding ready buyers, ond this
we regret is definitely not the cose with the majority of publications.

YOU’LL PROFIT

By reading and answering the
classified ads in this section.
Hundreds of opportunities to

make and save money.

{Qriginal jetter on

file In our office)

This season wa intend to increase the number of insertions in your
publication, and eliminate a number of publications entirely.

Very truly yours,
SHADY FUR FARMING CO.

AUTOMOBILES—MIDGET CARS

“NOTES On Automoblle Ifﬂ-lt.‘lli!n Byn-
tems "= codificntion of the ignition aya-
toms em.plwed on all 1038- 1D1|2 nutoma=
biles, Includes basic construetion of equip-
ment and Frtn-cl-plu of offrntlw cylinder
number designations, ng orders, scha-
matic diggrams, ition l.imlnzulgucudmre
and specilic dota for all 1930 miadels
£1.00 E?mtp aid, Don-Weston
Co.. Milam Building, San Antenle, Texas

BAVE Gas — With "Moto-Purr.” — new
selentific, laboratory-tested, tablet,
report saving gas up Lo 40%. Resolis

antesd, £1.00 package treats 140 gal 3
Liberal supply . Froe lterature. Motor-
Alds Company, Ames BSiation, Omaha,
Nebrosks.

OVERHAUL-REBORE Substitute for
better driving!  Deversaux, Bax 212-3,
Baitle COreek, Michigamn.

“RENEW Car baiteries Inexpensively. In-
structions §1.00. Popular Service, Racine,
Wisconsin,

OMOBILE Racing book, Afth edi-

well illustrated. Instructions on

h-uJ ng bodies, [rames. engines. Fard A

l:m:l B conversions, AAA  rules,

cifications. Roadster rm:lni. I:ndllunln-

|;|L|:l.|1. §1,00 pastpaid, §1.15 C.0.D. Ray

E‘;‘h’“ Dept. 47, Madisonville. Cincinnati,
in

AT~

FROFESSIONAL Midget rocers, molar-
scoolers, midgel cars, Parts, plans, Hand-
calalog—5i0 illustrations, I:Bn.ﬂu—iﬂt.
Midwesi, 237 Charlestown, Taledo, Ohio.

INE’RE.\.EE Hilﬂge L 1 L= 'ntu‘l liguid
Btallerene. A powerful concentrated prod-
uct. Emnough for 40 gals gasoline $5.00
gmtpu Bipllerene FProducts, 3100 Allis

. Mnnsas City, Kansos,

1643 IGHNITION Huperd:lnrger ﬂ.ﬁﬂ.
Fast starting. mileage, pep. EOJ Sales
Mig. Ca,, 80 John 8t., Mew Yark.

AUTO SUPPLIES AND EQUIPFMENT

TWIN MufMers, Californin combination
set W-B, ipnereases power. saves gasallne,
beautiful desp tone, black finlsh complete
g2,  Clymerite ﬂruml gluminum phsons
finlshed oversizes or seml V-8 or Model A
£2.60 each. Clymer spotlights #4.75. Mo-
lor seooters. Catalog l0e. Olvmers, Los
Angeles 18, Calif.

GABOLINE Economy is what most all
desire but. if you want it hurriedly, don’t

write uu.. :Imr' just wire, irigns turs
Iunnlor ﬁen‘ecb Erlmmn.nnr FURInn-
teed, 15 minutes, Give |

nuto ma.l::. year. John Hanley, 5718 Lo-
ralne, Detroit, 8. Mich,
OABQOLINE Baving device

nny, 3428 No. 10th Stireet,
Wisconsin,

USED Aero tires, fit tractors. combines,
rakes, Jows, trailers. Inlecesting st
Iree arvin Morthrop Aeroplane Co.,
Minneapalis, 1, Minn

40A

Walert Com-
Milwaukes,

| test offer write

Lithoprint |

Users |

utility tradlers,
| Box 125

1000 MOTORISTS Needed to make gas
saving lest. to 0% savings. For free
Vacu-matic Carburetor

Co., TEIT-830 W. Biate BL., Wauwatosn,
| Wis, SBee our display advertisement on
page 171,

PLATING Outfits for aoto parts, Coo-

| meet to & bailtery. Mo tanks used, Pree
| partienlars and

Gunmetal Ca.,
Ave, {_D:_r:_l: r, I1L
CATALOG ©Of heipful books iree. Send
name and address.  Popular Mechanles
Press, 1’-‘.:-131 200 E. Onmtarlo, Chicago.

AUTD TRAILERS

PLANS $1.00 Ench. House, &
Cutalog loe. Ji

-A, Wausau, Wisconsin.

MOTORCYCLES, BICYCLES, MOTOR
ACOOTERS AND BUFFLIES

Ti. camp,
m Dy,

FLANS, Drawings. specifications, in-
structlons for building atiractive motor-
popoter, complete §200 postpaid. Scooter
rs.ln.mcu 10e. Clymers, J0T W. Pleo, Loa
Anz:]ﬂ Calll,

BOYS: All bicycie repair secrets re-

wnlm;'l “Bicycle Repair Manual™ 65c
. 0. Kisoser., Bhelbyville,

“FISTONS All 2 al:ea Inr “Harley-Davidson,
Duckworth chain Jpx%s for motorcycle,
MeCann's, 3104 Texns Street, El Paso, Tex

“MODERN Motorcycle Mechanics,” 435
pages, 200 [Hlustrations, Extensively covs
ers—opeTAting, maintenance. and  com-
plete recanditioning, American and British
motorcycles, Invalunble to motoreyele rid-
ors or mechanics., $2.60 postpald. Nichaol-
son Brothers, Baskatoon, Candads.

BEAUTIFUL Recap motor-scooter tires
No priority neceasary. All sizes. Infarma-
tion catalog 10c. cl:'rners 307 W. Pleo,
Las Angeles, Calif.

MOTORCYCLE Manunl—162 page Amer-
jean VQuestlons-Answers' complets serve
icing information Marle Indians, Hen-
dersons, Eerujcycl.u. Villters including
war maodels 1,10, “‘Motarcyelist's

shop §1.50. "Hﬂd.ern Hﬂtorc I::Ie Mechan.
les and Egrd. Tuning,”* Bd CATE
American, English mumrc:.r{:[ea n 0, with

drawings, specificntions German War mo-

toreyele, T, 8. a.rmr#eeg $3.00. Al post-

E”t?:" Clymers, 407 , Los Angeles,
il -

CONVERT Your bike Into an slectric
matorbike. Simple—practical if you send
§21.50 for complete instructions, specificn-
tions ond drawings. J. B Mowery, Box
#94, Lancasier, FYNOR.

BEND 10¢ For new 1943 Handbook of In-
formation. Lists new and used parts for
Indian. Harley. Boots, 22 East Grand,
Dies Molnes, Towa.

BUILD 5 Different scooters, 3 wheels

#lds by side. Midget, trafler unieyl, air-
cooled eny . ele.  Lar manual $1.00,
]J.lua.u-.st circular 1 Craftsmann

Books, Box 1153-MP, Milwnukor, Wis,

AVIATION

A & H’m:hnnl{:a Manual prepares for
"mu]tiple ehalee™ exami lﬁl 83,00
postpaid or C.0.0.  Aviation Publishers,
BHax Ellﬁ Etudln I'.!'Jt:' California,

NEW Book. LLTJ:tp]-ne ‘Manual. Bmft-
plnne Manunl, ueprints for lighiplunes,
Ellﬂera pontoons. Illustrated eircular 20e.

rnl’rsmnnn Book, Box 1153-PM. Milwau-

CI'.'IN\"ERTED Indian-four, engine §75.
Etorms, 199 Bromdway, Asheville, B, ©,

LOOK—World's best offer—Low wing,
flight tesied, Geodelic, simplified plans,

85,00, Ford sircoeal cunwr:w: dingrams
25¢. Propellers, all 1y Eﬂ- lists Iree
ﬂ_.r.nnd_nrd .ﬁ.:rpm!l Fi, , Texas,

30 BEAUTIFUL Airplana ult:tum. army,
navy, Large B'3xll Tor framing. (Min.
inture set free) M. B, Libman, Depl. 85,
Del Valle Sta., Box 7833, Les Angeles,
HANOAR For smell alrplones. Send
£5.00 for bluepeint. Pan-American Engl-
neering, 438 Mills Hldg,, El , Texms

TEED Armal motoreyele tires, 400x]1B,
2EwI—43 50 pach, Seoaber tires §2.00, Libed
§1.50. List free. Morthrop Acroplane Co.,
Minneapolis, Minnesota.

BAVE Gasoline, bulld n motarbike cheap.

plans

Bend 2%c for complete Motorblke
Berviee, 2008 MeLean, New Albany, Ind

SUNMASTER Flight cap—Ideal hunting,
fishing. Tan ar Lwill: {1un visor, green

underneath, 31 Migsoiird
ﬂ‘u:aum. 416-A ndmlrnl Kansas City
o,

ELECTRICAL SUPFLIES, EQUIFMENT

" WHEELS And tlres for moter scooters

Bicvcies. parts and tires, 10275 wheel
and tire ball-bearing. $895. Send d:mo
for lst. Crele Transport Co., 12341

Michigan Ave,, Chicago, IIJJnula.

MOTORCYCLES, Bcooters and parts,
Ko priority needed. Oaynor Motors, B950
Eumr'l:. HnCI]}'l'nnd . Omlifornis.

100 MILES muml L!ﬂl‘.ur—smtﬂl‘ﬂ. -
toreycles, Whizzer bicycle engines, midget
automaoblles, gasoline engines. Mo prior-
ity mneces=ary, Full Informetion, prices.

Ulustrated catnlog one dime. Clymers, 307 |

W. Pico, Los Angeles, Calil,

FOR Motors, welders, generators, othes
elecirical [ems. Wrelts LeaJay Mg, MY
I..:'ru.r Building, HJ:umu.pth nn.

ELECTRIC-FENCE E‘hnrlrm iy Lmnx.
insect killers, sereens, eleetric brooders,
stock prods, fire deteclars, burglar alarms.
Gardenbour Mig.. Waynesbora, Fenna.

ELECTRIC Pencll: Writes-engraves all
metnls, £1.00 postpald. Beyer Mig.,
4515-H Cottage Orove, Chicago.

OUARANTEED Factory rebullt eleciric
fint iroms, 6 1h sige §4.75. NMarko, 2804
Logan BlL, Chicagn (471, 10,

POPULAR MECHANICS




WELDING, SOLDERING, FLATING

ARQ Welders wanted by the thagsands,
Learn with 518 page lessons manual. Over
500 how-to-do-it hotos,  §2.04  comy,
Money-back guaraniee. Hobartweld, Box
M-1034, Troy, Chio.

BLIGHTLY Used arc welders,
mended by R.EA, Guaranieed,
Mig. Comoany, Fr. Collins, Colo.

ARC Welding rod mttinidfmmul.a.. Cont
different size wire, Easy, anterial cheap,
w:t snywhere. No priorities. Guaran-

formuln and instructions, two dal-
lars. B. Wayland, Manton, Calif.

“ELECTRIC Arc welder, New dlscovery.
Costa Jess than one dollar to make in thirky
minutes af :l.u:h =lo=get scrap, Mo toy.
Guaranteed. directions to make and
operate.  Ome dollar

Hoﬂpn.l.d. Internn=-
tional Bales Corpora 6347 Parnell
Ave., Chicago, I:Iumxlu

NEW Model electric welder 110 'ru].t
Lr_-d.:. will weld all metals: easy
directions. Complets with puwu
Jc n-.m: and metallic are attachments,
carbons, fluxes, rm:s mask; ail for $10.95,
Ueed hj‘ the h.l. Marvel Elecico Welder
E!ts. Cao,, 153-AY Center St.. New York
¥,

EBeopms=
Farney

BUILD d.c. Arcwelder withoot rnwl.l:l.d-
Ing armature, Plans §1.00 each. 25 to 6
smperes from vehicle motors, light 1:'Lnn-t-
ﬁurnt{nﬂ. antomoblile starter-generators.

Club, AB-3432 M-Mart. Chicaga.

I00—1/3 HORSE HRepulsion induction
110-220 wvolt, &0 cyele, 1760 speed, lale
type, SIB.00 depasizt, © & H Eleotric, 436
unead, Milwaukee ¥, Wis

WINDING Data, 215 motors, single and
three phase, $1.00, Motor Data Co., Box

1, a8 City 3, Mo,

BOATS, OUTBOARD MOTORS, ETC

WANTED—1000 Mew or used outboard
motors to dismantle for parts lo kecp en-
sential motors upmt!m:. Write for cash
in nu\'nn{m -:-n'er f" me make, pge,
model al in fresh or salt
“ter. Aa.-a. G:]]une Fort Pairfield, Maine,

E.IHLBD'!.T.. Runabaut, rowbont plans,
Muorine Productions, Box 1452-A, Milwau-
kea Wl&.

l:rsl Outboard motor parts, Outboard
E:nna.ng_e. 1194 Remsen Ave., Brooklyn,

MAKE 16" Rowbonk, Eluen'rlnt, 30e,
Wesho-Uco, Box 51, Detrodt, Mich,
MARINE Pu-wer—l:ulu- comvert &
Ford molor (domestic and foreign) wi
Osco parts and kits. Complete catalogae
250 (ooin). Oscdo Motors Corp., J62T-2% M,

:l.-ag'::c_ngc Sirect, Philadelphia, Penns.

Bize, cut to shape Imul. ulb:hll

hlul-:rrl-n'l-l Ty = 38 feet. Ilustrated
1d & Boat'” utllaE mc l:al.n oW

to Hulld Boats" leveland

MACHI¥ERY, TOOLS AND BUFFLIES

tienl metal or woodwork-
ahuper: driit

i ckly bu.'lft- using
Lowis pinin or Hmi med castings, sup-

plied with materials and blueprints. Cost
4 Traetion of eomparable fniched tools—
highly useful in war production. Send 10¢
to cover cost of matling entnlog describing
ltems, Machine Tool Co., Baox
116, Btatlon A, Dept. M-33, Los Angeles
a1, Culifornia.

[

DIAL tore for sale $8.50 ﬂﬂD
For defense shopas or muhmluu nuJ
Wrile Amity Producis, Box
tham, Mass,

MICROMETERS. Repaired.
Bend for free litermture, ‘Trocey
tories, Evanston, Illinods.

RECLAIM Dull and broken drills with
Huo-Way_ Drill Grinder, F.Fin:u:lur free,
Troctor-Lite Mfg, Co., Bpirit Lake, Iows.

WEIPP‘.I'..R Tmﬂ winder, If you own o
the hine, New machine
z:rJ daﬁtmd iur nding perfect de-
pnd rodius on lathe and forming
Eﬁ&"_ aOrinds perfect culting edges sav-
l.uﬁ precious e and eritical material
‘Whipple Mig. Co.. Spirit Lake, Towa,
BTEEL Beam trammels for draftsmen
englneers, muchl:nicu. Circular free. Clair
CEIE'I'EIEL!. uau Hlythebourne Station,
gale. Very ine

IN:DEZ ﬂ!‘l.da. for
slve, Sixty-twao diffecent divisions. Ed.
on small lathes. drill press. milling ma-
ghlne.: pte. Make gears, haobbs, eutters,
ele #err accurate, and durnble, Mot a

adjusted,
Labora=-

toy. Used by defense schools and ]:I.Dl‘.]-
byiste. Write for free I:ll.dnr. Long's In-
&ﬂ?mm 2117 Enst B 8L, Torrington,

FOR Sale—Mew and used reamers and
milllng cutters—not catalogded—lurnish
our lint af mPlremnu faor prices. Write
. Box 483, Flint, Mich.

NEW Calipor, direct reading, speeds up
defense work, cheap, Froo jllustrated eir-
ETL“.MFittﬂr_'r. B11-0 East 31st. Kmnsis

v, Mo,

ﬂRIN'D s frctory
- d:rl'l.ld ril'l.dl.
]Jnl'uﬂlllh! l.‘ VY.
Morth  Callfornin  Stre

Bnrhu:k Enll!m'nJ.u_

*25" WILLARD Lathe with gap, Mo
2 Pratt & Whitney hand milling machine.
Tour siep cone drive. Write for full par-
ticulare, Cineinnatl Machinery &

Bupply

ggmmu.i' 417 E. Second St, Cinesinnati,
ERI'H‘D Drills Mke f : mitachment
ch grinder. Cheap. etory, Bll-B

Eul: 3I Kansas Clty, Mo,
ENGINES, MOTORS, DYNAMOS

BIG Pay jobs in welding. ©Complets
welding lessans and re!l'-el'znbu 'bnok_ S516
41 lessoms, o Monoy=
gurrantes, Hn‘l:m:t.wﬂd 103E5-K1,
Troy. Ohieo.

OCTOBER, 1943

Boat Blueprint Co., Eu.tl-uu. A-B8, Clave-
Innd, Ohio,
used

OUTBOARDS — Have i Good

ris, all makes and models, Bargaing re-

Ilt motors, Crandall Hicks OCo., 8950
Commanwenlth, Baston, Mass,

BOA
slonnls. Complete course by mail,

T Designers are highly pald profes-
ww.uwn. Momtwilie. ¥, J. chiiey

OWDROATS, Bicyele boats, small dine

E:r All the 1nfurmnllm Euu need to
1d four low=cost FPopular
Mﬂﬂllnlm Fress, H.'-'—ﬂ], 0 E. omtarho,

ATHLETIC EQUIPMENT—RODY
BUILDING COURSES

BUPER Srstem of natural phy:tnni

tn-iul}{ﬁ. Free booklet. Harry  Good,
3261-PM Watson Read, St. Louis (9), Mo,

LEARN ]I.au.e‘haJ.n uickly, 'Write,
W. Power, 53 W. Vine, Kalamazoa, Mich.

BUPER JuaJlLiu—tl:l'htnlu.l defense -.ud
attack system, Sensational new  home
study courae now ready! Learn to lick

hruhsa twice your size with only your bare
Free detal Helson Co.,
ﬂnu':h Wabash, Dept. 508, icags.

“BE Strong, muscular, full of pep, AmaE-
ing new body-building  course.  Write

Qlympie Bystem, Dept, M, Waterville,

Maine.

EFORTING GOODS, GUNS, FISHING
TACHLE, ARCHERY, TRATTING

FREE! Fall “guaranteed bargain cata-
log,'” featuring thousamds guns and “hard-
to-get” ibems; send dime (refunded with
first order) for handling costs, Bwap guns
nd ammunition, or get cash. (Name
own pricel, We pay more, sell for
because we handle thousands upon thou-
sands of new and wsed guns from §5 lo
£1000.040. A.'Iil mudn'lu. Ignum calibers,
mkes, or Lrads immu-
nition, m:lu mds wt bonrds. binoculars,
cameras, watches, Write, deseribing what
you have to trade, or sell for cash! ““Mon-

ey back guarantes' backed by 68 nr_'n'
folr dealing. Kletn's Hpﬂrl.lnr
Ml.n.tgn Elein, Pres., 501-H South Ho
BUY Fishing plugs whaolesale, Bass,
e,  Gunran Two $LO0. Magic

innow, Dedhsm, Mass.

WEARGET And ‘“‘defense’ nulomaties,
revalvers, ahotguns, rifles. List 10c. *'Car-
ryllte' duck decoys, dozen in carton, §B.93
money ondef only. Ruadelph®s, Atehisem,
Ennsas.

ELEVEN Oood box traps. Cnrm:ﬂ!te
blueprints, 30¢. Wesho=Tco, Box §
troit, Mie

"IIH-G‘;‘LN Silencer makes 22 sound like
afrgun. *“*Teluhow™ plans §1, Epencer
nturiu. A.Kll'.‘ll'l. . Ohia,
ARCHERY untnmnnl Catalogue Tres,
MI.HE_‘H‘HI'. Archery, Z209-A East Tbth, Chi=
cogo.

BOY rrews for recreatlon, honting,
fishing. Beagtiful archery [nstruction
baok, Jngu. 50 lllustrations, only B0c.
IMustrat catnlogue free. Archery, 61T

Bouth State, Chicago.
FREE Catalog, fles, lures, malerinls,
Bupreme Mg, Company, Amarillo. Texas.
FOXES, Nine in onme day, Trap slyest
furbearers. Particulars free. Guaranteed.
Write, Estabrook, Bherburne, Vermoni

ANTIQUES, RELICS. INDIAN GOODS,
CURIOS

MINERALS. Colns. Stamps. Indlan
relics. Pistols. ©Old glass, Catalogue Be.
I..Hu Oruces Curio Btore, Las Cruced, New

exico,

15 GERUINE Indian arrowheads, §1.00,
Catslog, Geo. Holder, Olenwood. ATk,

INDIAN Relics, coins, bills, gems, erys=-
tu.u curios, eote. Iliosteated catnlog Se.
00 ancient mrrowhends 3,00, H. Daniel,

Hut Bprimgs, Ark

INDIAN Relics, beadwork, coins, cutios,
minerals, old glazs. Catalog e Indlan
Museim. Daborne. Fanmis.

08, Roaplers, daggers, pistols,
armor, illustrated catalog 252,  Rabert
Abels, Bi0-A Lexington Ave,, New York.

FIELD GLASSES, TELESCOPES,
MICROSCOPES

POWERFUL Telescope lens kit—Con-
glsts 3" diameter 53" focus objective—
50X and 1MX astronomical evepleces—
mnﬂ directions. tical parts fin-

?L'Iuﬂ& six foot refracting telescops
J.n :'rr:ni:rm of ensy work, Armmn show
moon's craters, rings Saturn, moons Jupli-
tor, double stars, elc. While they Inst
51,95 pm d, or C.0.D. plus poetage.

With LnnuranI E;F]:ll.!l!‘ﬂ aa,
;Eﬂ:cgnr Optical Company, 10, Sunbary,

nina.

LENEW—ME own telescopes,

micri=

ete. Bet No. 201-H 156 lenses. edge
ali:h.r,]y chipped. Big 10- Idea Booklet
tl 60, postpaid, Bc other n undzr “Gam=
u.n.-d Lo Bup el.. Edmund Sal-

_a_.;e_i:?u-., PO, Audubon, M. J,

Y EGLASSES—Prescriptiona flled. New
n.n.ﬂ repairs. Low prices. Freo price list
and information. rite Henry Lighter,
208 Weat 23rd 5t., New York,

T MICROSCOFES| Hesearch, indusatrial,
amaier, accessaries. We seil, buy. repair,
exchange, _Inguiries invited. Notongl Mi-
ETOSCT Exchange, 118 Chambers Bi.,
Mew York. N. ¥,

ASTRONOMIGCAL Telescopes, binoeulars,
cameras, microscopes; boughi. sold, re=-
paired, Send 10c for list of lnatruments
ﬂﬁd{red. Rasmussen, Box 394, Amsterdam,

utzrcnn?ngiﬁ;sﬁmmﬁhénm?tgj
equipment, ght. =old, e - =
pired. Cnml* Jearge Klein, T26 Fifth
Avenue, New rk.

OGS, PETS, BIRDS, RABBITS
FARM R::IumE:er tered Irish Better

ppies.  Write Bond, Alberi Lea,

fresal,

CUT Ment bille. Raoize Belgian Hares,
Hhmtlellumw_m::éﬁu.\-m
Gibson, 10l Naorth Powell, umbus, O,

RABBEITS: :F"I.cmhh Ciants, New Zea-
lands. Reasonab E priced. Prankli
F¥oung, Riverhend, Long h]!!rld Mew York

CHIN-CHIN Gl.nnt. Eh.ln.rJ:.IJlu.'l.. Eing
of rabbits, Most 'L'n.l.uuh.]e fur. Hest ment,

Most problific, Small cost. La profie.
Willow Brook Farm, RD— 15, Belleraville,
I'emu

BEAUTIFUL

Pure whtl:a lice pupples.
Ansonla Eonnels, Maose, Eu

HELF National deimu by prndudnz

meat in your back yard ralsing domestio
rabblts, Old a.nﬂnjuunn can do il. Bend
2%¢ for booklet o literature o Dept. _:D.
American Rabbit and Cavy Breeders Asa'n,
Coloradoe Springs, Colo,

RAISE Rabbits for profit, Magazine puts
% in touch with markets, Copy 10c.
kiet describing twenty breeds, and
magieine for three months I5e.  Addresa
Izsim%ll. Siock Parmer, Dept. 3. Pearl River.

PUPPIES, Also supplies, what do you
need? Books eolored pictures, descriptions
108 recognized breeds, 35c, Royal Kens
nels, Chazy, N, ¥,

TSED G:m.ll. 'hmm'ht sold, exchanged.
List stamp, Howe Fur Company, Coopers
Bills, Maine.

ET. BERNARD Pu ) lon sired
benitles. Franklln ‘Emu Fﬁvtrhud.
Long Island, New ‘Ihul_
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FARMS, REAL EBTATE

ETROUT'S Big farm ﬂlﬂﬂﬂ ﬁl ﬂi’ﬂ
describing hundreds of propertd
states from Mnine to Florlda and weat to
the Missisaippl—many mr_'Ll.mH Fofk-bat-
tam Le uul. or_this money-
paving Lime-savi ?m: Btrout
Realty, 235-P 4th Ave., :Haw‘mﬂ: 10, N Y,
T ORLANDO, Florida, 5 acres on main
h.l[hl'l.!' good fruit de wegelable land;
nsy terms: free booklet. Department ¥,
m: _1!3-!4. 4, Oriando, Florids.
NESOTA, Wisconsin I:rm-i resotl
lnmh with lake fronlnge 53 §10 gﬁr
re.  Pres 'bl.r'.‘l.l!ull.‘l.‘l ndea,
nuiuriurﬂ.. Hollywood, Calif,
Washingtan,
Idaka, Oregon,

Farm
Minnesata Monfinna,
: Dakota. Dﬂmmlb]u crops. I’l'-lnr-

medﬂ.‘lumw wlnﬁ for :I.léeu re
state. ?‘ How, 119 Nm:u:.em mn:

St. Paul. Minn.
H] ACRES Good land 82008500 down,

ﬂ .0 monthly., R. W. Stewart, Inverness,

FARM LANDS,

40 ACRESR, 'W‘hilz Fiver. unim-
E‘éémw Plru lﬂf"il l.nd.‘ lite hn}'c“n f
bard. 218 Crossman B (EI

AN,
“alx The Highlands of Loulslans where
Bt T o low, pees i (S S
o oy e Rl
"I Long Bidg.. Kansas City, Mo,

FROFITABLE OCCUPATIONS

OPERATE Your own rul‘ﬂmuan rwair
shop, Little capital needed. Eaaily lea

at home. Free booklet, Mechanica ﬂd'l.wl.
Depl. P 18, 4701 West Pico, Los Angeled,

RAISE Hlgh rofitable An rabbita.
Woal bri % Hmfpm.un_ rleﬂ}‘mnm.
Be'nd 25¢ for valuable uterumrt. instruec-

tions, prices. bitry, Craw=-
Jordsville, Ind.

“TANNOUNCING New home study

CPTESs roof,
ton u.utE‘ﬂﬂj:L &m%m "Hmb&nﬂuﬂ'-.w'
= 1N iy
er?lllrmm :"I:.:rI HMational ‘Blnp‘hjéuhunll

5 Michigan, Dept. 3433, Chicago

WI.'.LDI.N!CI Pays. Learn with 1642 trade
schoal text mapual, 610 pages, Over BD0
Money-back gunran-

ﬁcﬂm 2.00 I.‘nn:a
. Hobartweld, Box M-1033, Troy, Ohilo.

HUB'HRDOMEI Gruwu in boxes, Direc-
g.f. 00, Direciions 25c Gors=
dun [ \‘i‘ﬂlllm Winnipeg., Canada.

MECHANICALLY Inclined men — Own
Le peneral app

and a linnee r-h-m.
Complete, illustrated course s
how, W relrigeration, motor :ne-

pair, how to get business, ote.. all 5
covered. Free literature. Christy Supnly
Dept. 433, N, Cenirnl Ave,, Chicago,

MITHING Course—Practical in-

expenalve lesaons for hi.n? men.  Jisb
out! Fit keys, pick locks, de-code, mnt:u
mastorkeys. Batisfaction guarantesd, Bend

for free deinils, MNelson Co, 311 South
Wabash, Dept. 708, Chicago.

ETANDARD Rablib Jnul'n.ll Milton, Pa.
3 venrs §1,080, umpllu L.

$40.00 WEEKL Iﬂdr.- :rn-ILn. mush-
rooins,  fresh, dr.I' patent
azl Froe  spawi, Nuru:. m {can,
188F Yonge, Toronto, Canada,

RAISE .nnl;"gl
ﬁlﬁ-rdlﬂlln Illinais

BOOKS, FERIODICALS, TPICTURES,
FOSTCARDS

RAILROAD Fhotos nlbums=—=Enct=
ern, far western, m'idwmpm. Coloradn,
Large pages, super gloasy paper, plenty of
pction photos, locomotives, ofd  timers
astreamliners. er.t oot dallar for em:h
reglonal album, $4.00 for the set, Ka
h-lﬂh Publllhl.nr.. Dept. PM, Milwaukes :I

HU‘EIHESE ?Dcnlunll diverslon magn-
Bingle copies. Covering nds

Tinrs. E'HITEI} n.h

vertising, aviation, building, clothing.
hnhh:zl- inlu.unu ol Ilm live atock,
mail order, medical, metal-working, mus

Big, plu-:nu Jmnmphy printing, wu.&

t.rr g, T

scorea of uth!:i.feg l;!-lst wip*::hmaiilfu

free. Commer gravin i

'I:E'ﬂ 3C North Ritter, u:.l.l.napu!u ll
L,

42A

rabbits—wool brings
LM‘I Iree. Grinstead's,

LENT time profits taking
l.uEl,l::Hcpnu s, l::u;ln lete

Lartl s [ree, nes, lid=
iumfu' ;lnghktng N Y. rr
T BELF-EXPLAINING Bible: Thstrat
ﬂlrmur free. Box 446-P. Minncapuiis,

A sl

" PREE—100 Page catalog of new and used
college and home study text nnd releérenca
. Est. 1802, College
. Calumbus, Ohio.
TER Viewcards Dakota Badlands, 35¢,
J.ndr:u s, 500-F College, Brookings, South

m!. J-.R'r Pictures and catalogue 25c.
mmh ' Specialties, Box 1918, Denver,
Ca

A RATIONAL View of Ille—350c, Benja-
min Solbert. Urbmna, Ohio,

bc BUYS Back-dated maghzines
elgn, d.ﬂlnll-ﬂl:. lﬂ-l. Catalogs 1oc, mn:-
rone's Magazin 803 First Ave., Now
York (17), N T

OIRLS Clussic] Plctures, Dew series,
Reproduction of originol  paintings. 60
plotures, §1.00, postpaid. M'ﬂ'ﬁl‘ differ-

posteard size, Box 342, Cov-

wnt,

Jr‘u_mj _Eentucky.
“PIN-UF" Beauties, from original
pod art photos (exclusive released,

M. B. Lillnmm. Dept. 84, Box 7831,
m 'Il'u.llr Bra,, Los Angeles,

MAGAZINE Bargains. 18 diflerent hui.

dltmﬂlum photography, Pnn'uJ-l-r

chi Popular Belence, radio, Nna
tional aphics, choice or p:u:eq §1.00,
13 differen ulrﬂ 19 '.I"crtunu or 15
Boating §1.00, Express collect. Bpecial
dates, complete years rmhll priced
Catalog 3o, Corey's 441 North
Clark, Chicage, 11l

“WHEN Will this war end““ 'W'l:-t

comes afterwards? Answers by w
est seers and prophets of all tlmu.. rite
Peorless Books, Box 3810, Chicago, 54, I,
T BEVEN Keys ip Power 81 catalog af oe-
oult bodks, merchandise sent free. Dixle,
Box 133- P, Birmingham 1, Ala,
WORLD'S Lu.rlen. :hrl.d ﬁ Bln li‘rl.n-

cl‘-wul Pn'n assoried
Moss Bea mmln.

NEOG I:Oul-ul-v H;si h?!: "r:‘!nﬁ
Dt a_ 1'? Jlmkm 10830 Ava,,
AR'I‘!'.BTIE: Girl pletures. Real mode!

catpald. Al i

nphum&, £1.00. for IS¢,

ifferent, pthl'.:l:d. 118
Covinglon K
WHAT Zher:' Mason wanis, We have
Masonle bocks for Blue Lodge, Chapter,
Commandery, Beotilsh Rite and Shrine.
Our rituals are used the world over. Send
Im- free u'r.l:IFF of books and rituals for
K.hJ.l‘I:It.I af Ehjms,

Py
!l.'nlElI: ot ﬂn]umhul. Elks, eic

Scolt's, Box 342,

Ezra A.
.FD.!n:'ﬂB,P

D mcmm Is & diseass which re-

sponds Lo Ereatment, th:lﬂll skill plus

human with
nar mu.

'lﬁ?ﬂ booklet, P. M, Nelson,

llnstll':l.ll‘.e Dwight, I11.

MAGIC TRICKS, PUEFLES,
JOKER NOVELTIES

BHE Popularl Earn money! Mystify!
S SRR, Lo I S
cﬁﬂﬂm isconsin, !

LEARN Ventrilogulsm. 3¢ stamp brings

runﬁu Smith, 801 Bigelow, Peoris,

nols.

BOD MAOIC Books, tricks nnd secrets In
stock, Mew lists free,

En.l.:ﬂ.l.l L

khm tricks, pm:; u,
,:Bml:tin. 16-FM, Mon-

nu'remw Ilm Jog H 15, Huﬂlﬂert“

DOLLAR'S Warlh u-muainml.
free with illustrated catalog, 25e. HIH-N
Fifteenth, Philndelphin,
QUALITY Maglc sinoe 1807,
far “'Ll.lua Thayers, Elr.li 178F Wilshire

LaBfred Sia Lo Angeles, Callf.

MAQGIC 'Iﬂ:ni:l z2les lhhm
banrds. alog ﬂﬂd.lltl'
671, Ht. Louis. Mo,
143 EDITION 1
of 500 tricks you Wﬂr
with cards, coins imbles,

tus, books,
Douglns

Bend 252

amous catalog
All the Intest

llusions, ey
only 10c Magie annp nm:
Duilns, Toxas,

MAGICIANS' Heodguarters, 218-
eatalop, pocket. parlor, professional t tﬁ:
m. °Eum §4-1311 Walnat, Philadel-

l-.tcﬂu-_- d Ill.- gtnh 254, I-l'l-
|ll1ﬂ . C-100

" WORLD'S | Larpul prcll'ﬂ.llml! :rm

shop keepd you ln touch with Iaisst tr
To receive mailings 26g for 1843 eat-
en, 230 W. 43nd 8BL.. New Work.

alog. Hold
NEW vmunLn u IDI utlluy}h
Bl'-erltlu: H-i:ln- troit,

STAMP COLLECTING

POSITIVELY Oreateat free offer—Lat-
est Scott's Interpational #4.00 Stamp Al-
bum—covering  entire  world,

iMustrated, descriptive b
Scott's 1043 E-tnnd.l.l'd 54.00 {hm
clopedia’® — nbsolutely

f‘!?ﬂh“t-u“h-l II “E i Torel Is
:pn can or g0 approva
becoming

tomers, Bargaln Stamp Serv=
lee, F Pauu. pﬂ.ﬂp, California.

m Stamps 1rm-'l'-h fortunes! Six big
itemal “'Queer oountries’ packet: Djibouti,
et Ui B by of 5 dimerens

cn ne L eren
IIHLE'I—!‘ Colonles—Charkhari, Jamaica, Jo-
haore, etc. United Btntes Hﬂn and 8500
hlgh vilies, Big ""Far Enst" kel of
20 different stampa Irom Du ].ud.lu.
B:I.lm I?'hlllﬂnlnu elo. I:Ilulmud.ﬂ
ielet—tal here to loak for, and
HI-I-'IIIJi worth up to $10,000 npiece! Every=
thing for only 5o to approval servies
plicants! Mystic Btamp Company,
mml N—R Camden. New York.

l.l'llln! b mpuhLI.c teleg;a.n::h itmg%.{ung-

Argentina, FeyoIiaes, lﬂ.ﬂlllﬂl'ﬂ!‘
I!I ﬂmumilmuun 0 mixed, 1
W), 90 mixed, 10c. BSchoch, 6043 North
Paulina,_Chicago,
PREE! Caolorful mew 11 atamp U, 8.
‘-'Ummﬂl'ﬁﬂ'l'ltl.'l‘{" IH nst out, to applicants
I LIQI::IH!I 'PT B. l:.'t :I:‘ Inrgg approval
aplpclionsg T T pany,
Beck Street, New York S0 =

bIJ_‘rtI' B. poatal cards, ane issued ln
1!'?& nn%lﬂc to approval applleants. King
Britain, Cann.
FIN

qu-'l.l. freshly mounted, Fast,

persanal ae-rn.ce Tell me what coaniries

prefer l-ud III send thelr stamps.

o rn-er. 45 t Oeean, Long Beach,
L

'Ialn:r:;.:?g .ulg_u'

8. exhibition shee
almost 60 years ald,
« B D'I.‘l ¥ lﬂc o new ap-

EARN Money inninr crowd, Call names

of st rs, Lell n guestions. Pro=
fezsin course mind reading. spirit writ-
mz.. ete, 81, Henderson, 1,

Bernar arding, Calif,

'!'D'IZI'R Hame seronmi headlines, Hal-
lywood newspaper Tic. LYOr, AITOWs=
head Bprings, San Bernardino, Calil.

A THOUSAND Laughs—Unigue jackassg
Elir;ml.hu dispenser, olds

|

JOIN Magicians' Praternity!
mogazing iricks, sample, 1
uonnl Magicians, Mousn

Manthly
Interna-
Moarris, Illinoks.

Magic, Licants I o .
Eagle le. BMin- lf;nnn':’l“ l:mm,-q- nrndu Bleger,
GRAT"

lins, other ﬂtncull'vn Il-l.mﬂl
af your cholee free, Bend dim
packet mnmtmunum Fair
puny, Dox Ta0, Bristow, Okluhoma
WRITE Por ""Treasure Island' gift of-
fer, giving—entirely free—to :p‘urehuln'
customers of our u.a l'uﬂ.-iln ppTovala:
ll.mlgif 1300 page Boott $4.00 {nrl'lﬂﬂ
loose-lenl) International Postage Btlamp
Album;
ST reasi

for detal
aump Com=

Scotts $5.00 Catal
re Island™ Service, Vista, %

100 TO 500 New stamps every week, Put
your duplicates 10 work. No other Enown
method lets youo select what you wanb
John A. Kinnear Co.. 561 Empire Bldg.,
Beattle, 4, Wosh,

DOMINICAN Republic 18 different nie-
torials. Ten cents with approvals, h-u-
elacan. 378 Oak, Ban Franelsco, Onlif

POPULAR MECHANICS




TOF Prices pald lor stamp collections,
Lﬂm‘}a. F}

15 DIFFERENRT

with H-'FFI’D'F-H.L'! Tu:'m':l'ili 513 West Wm.
Norfolk, (8), V. r:‘ml

T BEGINNERS'

1unuuhnd. Mn

IJﬂmDﬁ.TI:HG — Approval T
BELE, Mm—ﬁﬂﬂ mixed §1.00,
Bales L’I_;r Mass,

SBTAMP Ddl'll:l.tnﬂt. Details with npprovs
gj?ju Armstrong, 40 Jeaneite, Youngstown,

A Manjar,

Eﬂ:nh.. Return pasi-
ver, d2l Vanderkdlt,

T{l'l'-ll'l-l-l'ltE.
Heaoon

100_ALL Different U, B, i,
1750 Fuirmount, Cincinnati, O Ohio.

FREE! Pony Exnpress sel {Tacsimiles),
Liberty Btreet, Poughkeepaie, | Postege 3c. Hoboris, 406 Bullding, Bay
Citv. Miclaieam.
cimmems 10, FREE! British Empire v.‘lﬂt
de. Willimms, 806 Arcoer, Boy City, Mich, 'I.'.' Lok,

T BTAMPE From 51 o cuunlrlr"i—lilv.. ﬁg
Ewm:. Liberty Btamp Co., Kirkwood

PREE 'fnur chaice of any 10 stamps {rom
our fics approval melection, Tllus-
trated :Iill tncludr Cosmopelitan Stamp
Company, Dept. ﬂM 1457 Broadway,
anh I'..ll.:.

HRITISH Calondes 100 different 28e, 200
differpnt 5he, 300 differenl §1.35, 500 dif-
ferent 83,00, Free list, Jenn HIL'ED.E._ 1408
W. Geneses, Byrocuse, N, Y,

~ 200 DIFFERENT Forelgn, 40c,  Many
;ﬁl&tﬂu Jem Stamps, Poert .Te!:lersm:

BARGAING ]I:l ﬂ.tm approvals ! Write
Loday! International Stamp Co.. Halletis-
¥ille, Texas.

mml-um;m{!:de af lql.'.!“uitimbd Ifrom frat
approval selection, nlity Stamp Serv-
ice, Waverly, N, Y.

. 5 Mixiure, 5 Ibs, £1.75 Pmmge £X-
Lra. B, price list, Stanley Gibba
i8-F Part Row, Mew York

HﬂDAGAEGﬁR 213-16 !5: 10¢ With | ".
1g, le approvals, Carroll's, 7454 W, 45th.
Loa Angeles, Calif,

HOARCE EBM Perak, Albanis, Free
French, Georgla, Cuatemala, Ha.ia.:ra..
Costa Rica, Boliva, Anzacs, etc, 10¢
approval nm}:u nts only. John cnblel.:h.

5 Abingion Rd., Detrolt, Michigan,

T FENNY .ﬁpprnﬂh for genernl collectors
nguﬂ Chas. Creck. Ban Gabriel,

100 BRITISH Empire 35c, 100 mixed
I0e. 300—2hc. Eamplco, 2027 West Ninth,
.'El-mni-l.yn.

DIFFERENT U. 5. he! Approvals,
.F'ort _Blamp Company, Deflance, Ohlo.

TLUNDY Istands froe with -ovals,
Globe, 80-47 170th Street, Jnr;ifgnu%j

FREE Unlted Staies price lst. Postage
de. Mark Hannn, 335 - 8th Avenue, Pitts-
burpgh, Penna.

T DIFFEH.EH’T ﬂ!ﬂ: 555 differsnt §1.00
to approval npplicants, Whipple, 235 Con-
[Eress, Oharleston. Bouth Caroline

50 FREE, Fictorisl, eic., stamp diction-
ary, list. Bullnrd, Heweastle, Me.
FREE 15 Different stamps., Sond ooc to
lnce  your n-nmu In tne new Collectors
ory. Maldonndo, Box 81, Sunland,

Calif,

U. 5., British Colonials, alrmalls, coms
memoratives on approval at most attrac-
tive prices. HRiedell, Greensbury, Penna,

NEW Stamp and coln list 3c. Filteen
Chinese revenues 15c, twenty Jamaica 45¢,
fifty Mexico 35c, five Free French e,
Many attractive offers. Satlsfaction guar-

antesd. Quivirn Bpeciallies, Winfeld,

uﬁiTsn Slates stam
Large stock. Box 483, M

BETTER Grode U, 5. 160 different §1.00.
H.l.rl.and Smith, South New Berlin,k N, ¥,

WO Thousand unpicked . 8. 55z, G000
.I.! ]IJ B8 different B, commemeoratives
47e. Kinsley, 5812 63rd Avenue, Riverdale,
Maryinnd, .

HOW To sinrt @ stamp bosiness and
wholetile lsts 30, Shepard Bervice, 3760
Merchandise I.urt. Statlon, Chicagy.

UNITED Btates best mixture, Soe Ih,
Euut-n §1. EKI H’-I.M-iun. 4512 North Racine,

ETI':E.'R Value le, 2c I\EMIRI nnpm als.
10c_warth fﬂ."." -smir cholce, Excel, Box
1315, Chicago 8

FREE! P'n-ct:t- Colombla Republie far

return tage. Approvals s

T “mi: N!W;‘#“{!F. emt.  Cline,
127 DIFFERENT Stamps ineluding Free
P Lting PrEI.I:h Haiti, Johore, Perak,

only 10c l?nrnrnl upplicants. Relch
E’t.nmp Co., lﬂ Kenmore, Chicagn, Dept.

on  approval.
nneapelia.

500 1. 8. well mixed, many cammemarn-
HEr ol av i, “Homuns Besmas Shos
X n's op,

Ashland, Wis.,

FREE! Wrestern Hemisphere poacket.
Postage 3e. Owens, 806 Welsh, Bay Clty,
Michigamn,

OUTETANDING T. 5. '|.l.lu-=|. List free.
Ewing, 108 N, Dearborn, Chicago (2.

FREE Fremium| Penny  approvals,
KEress, 212 West Walnut, Manover, Ponns.

OCTOBER, 1943

FRENCH Camercuns stamps for searce
izsues write to Jules Wonner, P.O, Box 8,
Doualn, Presch Camerouns. '

118 DIFFERENT Siamps including com-
memoratives, charities, airmall, sets, ete,
dc with_approvals. We buy stamp collec-
tons. Badger Stnmp Co., Milwaukee P-3,
Wisconsin,

FENNY Approvals, that satisfy, Nell
g:::&erl. Box B41-F, ;ﬁdr?pin 43,

60 DIFFERENT United States 10e,
f’r_i:]:'ll-ﬂ free, Seidenberg, Cossopols,
1 rd

" 1000 MIXED U. E. old and new 25c. 3 Ib,
£1.00. Wealherby, Troy, Ohio.

“18th CENTURY U, 5. commems, Clvil
and 10

War rtovenues, batileship 25
slamps free to U. 5, approval applicants.
Mt litan Stamps, 198.C rondway,

Kew Yark.

A §1,000 Eumg plus 50 different, 3¢
with &pprovals nopp, Bax 1381, Bristol,
Cann.

FREE! Canadian sets, royal visit,
Gecrge VI, George V. coronation, jubilee,

r.-'hm I:u approval applicants, nsigm,

th D_ru.nu\e. N, J.

o5 PIEPEENT S S T
weood, M. d ! bl

‘. . - e
BOLOMON Isiands, Beychelles, Nejd,
Cavmans, Manchukuo, Bruymed. E\-urrlmng
3c with approvals. Viking, 130 (Z) Clin=-
1.|:||:|. 8t., Brocklyn, M, ¥

WEEKLY Stamp Magazine, 20 wesks,
25¢. Slamp Journsl, Kolnmazoo, Bich,

FREE EBargain list  United Siates.

Stamps bought. Approvals. Bebee, Yon-
kers, M. ¥,

TAMPS. Buperb solection sent on ap-
proval, sitcaciive prices. Fred Herzberg,

168 Oak, Elmhurst, Il
CANADA 100 Dlerent 20c—approvals

all countries, Lists. Victorls Stamp Co.,
London 4. Canada
Wﬂ‘ii" 10,00 Worth of fun for only

locl lurelli:n stamps, unsorted and
unni::m (mestly on bits of paper) just
aE received :rnm ihe church missions and
other sources. Africa. So. Americs, Aus-
tralla, China, Philipploes, Duotch Indies,
and other countries are represented.  Im-
cludes & few conmemoratives, anirmails,
and 5 I'.l-lnﬁ ﬂtubomns up to 25e or maore

iggest pac of fun in

stnmpdnm--nn you might fAnd something
really valuable! PFPries anly 10e to serious
spproval lieants! Money back L[ not
dalighted,

ameslown maﬂ Co,. Dept.
Ko. I3, Jamestown, New Yaor

FREE! The Sh!rnf Pindm. Bend toda
for the big new editio 1lustra

enabling you instantly tn ldoutll.sr all dif-
fleult stampal Also fine packet strange,
faseinating Tram Masnln-Hersego:
winn, Menaca, tinla, rus. ote., In-
cluding r:n.uFa ships, animals and sirnnge
ECETIES. Iree 1o n.ppmvu.l applicants
Inclosing 3¢ %mug Oarcelom  Stamp
Campany, Boo u.lu.r.li Mapine,

500 UNITED States for 10c! 500 U, 5, A.
—absolutely unpicked mnd t:n-wrr.!n'—jmt
ns received from church missions, Many
warletles, including commemorntives, air-
mails, high valoes up bu £5.00 denominn-
ton!l Pricee only 10c roval appli-
cants! Money I:a.tk il' hut delighted. Swan
Etnmp Co.. Dept. 898, Dunkirk, N, Y.

FREE! cmluk:-.e "l:rn:ied Biates" stamp

catalog with 1.000 Lllustrations! Bend 3o
for tage. Harris & Co., 137 Transit
Bllil ing, Boston, 3

VICTORY Packet frec—Includes stap
from Tanganyika, Erl.tuh Cayman B!u.mfa
anlmal, searce babyhead, coranation. early
Victorinn, sirmail. map stomps. with big
eatalogue—all [res. Send B¢ for pastage.
ﬂru'dﬂtnmn Company, Dept. PM, Taranta,

" MEXICO Census commemorntive set
free with npprovals,  Pladon BStamps,
1717-M Idahe, Toleda, Ohie.
WHOLEBALE BSupplements to dealers
for i0c postage, undr af blrnml-
?gﬁamn Stampa, Il:l! 'Wut 43md,
'EI!H'.IT'ED Blates approvals complele cave
mu.l:l.g' a.ttmuvu wlma. Hem-
Coconint Graove,

ln-u CH
Florida

COINS, TOKENS, CURRENCY

OLD Money wnnwd ‘i'i'ﬂ!l oy EI.I:tr dul.v
lars for mickel of ﬂ.j
ino buffalo)l, We m remium :’ur
au rare colns, Send 4e for Inr.e cain fold-
Muay mean much %‘I‘ﬂﬂl L0 ¥Ou. Numu.-
:umr_.'h: Co., Depl. 10, Fort Worth, Texas.
COMFPLETE Ca of all O. 8. colns
the to 51.00, 10c illustrations, 3500
Uotations. Jamed , 341 South
Lesrborn, Chicago,
50c WORTH Coins, I6c. Oddehon,
44-Overlnnd, §t. Louls, Mo,
176 PAGE Book shows 10,000 prices re-
cently received for DUnited Sta calns.
E W.u Jaml:: Johnson, 343 Shaw, Cin-
“20 GOOD Indian cents, § uneireulated
1843 mteel cents §$1.00, Leo Greensireet,
Unian, Mo.
RARE :I!GB D tﬂckl.-:lu. fine, 2Bo each,
Ten for $2.00, Coln Corner, 406 North Es-
telle, Wichits, Hansas,

CASH Premiums for old colns—c EF
silver nnd gold, OCalalogue 25¢. mith
a.n.d Bon, 2267 Clybourn Ave., Chicage, IiL

EHD.IHLTI\I’E g1 — Texas Kgn-
‘hu:lr. York, Blgin, Clevelond, 5180 o
Tiestrated catalogus I0e. Norman El‘:lull.s
Balt Lake City, h,

20 DIFFERENT Forelgn pPaper maonaey,
ifrom Russie, Paoland, Austria, Hongury,
ete,  Really fine buy £1.00.  All-Natlon,
157-P West Lake, Chicago. 1, T

FREE! Fuorelgn coln, banknote and coin
eallectars illustrated cutalog to approval
Serviee applicants, Bend Jc posinge, Tat-
hnm Coinco, Springfield-125. Mass.

10 INDIAN Head cenis, different dates,
alse pricelists, 35c, SBehults, 1053 Rich-
woud, Cincinnntl, Ohiag,

GET Profit and pl-u.sl.;ru In collecting old

Hox

md:n. Send 10e & iNustrated

n entalog. You'll be dﬂil ted with it,
ﬂcnd for It now, B, Max Mehl. 370 Mehl
:Bl.u:ld.lnh Fart Worth, T::u. Largest rare
coin cslabilshment in T, 8, Established
43 years.

I MAY Have Just the scaree U. 8. coins
you want. Bend me list. “'Mest me by
h"'t_:i:’" William H, Henworthy, Wl.t::‘l-]lle.

I3

HOBEIES AND COLLECTIONS

MATCHBOOK Collector. 250 ssuueu.
Postpaid S0c. Coburn, 163 West 171 Strest,
New York City.

WORLD'S Smallest  alrmall—diamond
and triangle Blamps, free alamp moga-
zine, nlzo mognifler to study your stamps.
W[m large collectlons of stamps I:I'I'.In!
scarce couniries. A borgnin, Sc wlth ﬂ.
ETIJ\'EEE. ‘Cilﬂuﬂ Stamps, Dept.

SMOKY Monntain commemorative sheat,
!Iii-fn.! U. 8. stamp kssued, and 33 U, 8,
neluding commemaoratives. alrmail, rev-
enues, eie. Calalogs 75¢—To a.'p'nrn'm] np-

jeants for Sc. Curhan Siamp Company,

louoester. Mass,

FREE! Leeward Is.. Cayman Is., Turks
and Caleos plus 680 different mint Geo, VI
earonation ter stam) to  approval
service npplicanis &« ng d¢ poslage.
Tatham Btampes, Springfleld-30, Mass,

WANTED: Old el tie cnrds. Write
Charles Bruy, Enst ngor, Penns.

NEW-—15 Different match covers 10c.
Bax 303, Rochester 1, M, Y.

KREW OGland stimulating witamin, De-
tails lmmtm.mr “Colchicine'’ offer. Bew

“Chemisicy

]NTEF.EBTI Hobby eatalogue be, rop-
e list S, chameleon !IE-E LwEnLy dll!'q;m!l
Mexican Tlm miniature animals_ $1.85
dozen Mexican jumping beans 25e. Q‘u.lrlrn
Specinltles, Winlield, Kansas.

“ATCHHWK H 'h'h? Uiallelin’ mem-
?a!r;h.ip blank free. Box 1111, Rochestor 3.

o DIFFERENT Caclus planta I:I-uutpkid
£1.00. Eulnlin Turmer, Azusa. Ca

43A



Box 101-B

BEAHTEE UL Btones removed from rings,

ete. 100 assorted $2.00. Lowe's, Box 311
uis, Mo

o Eﬂlﬁtﬁubﬁ‘ mu a.ti
"'.“mu List. (:h.:l.rlﬂ Edelmumn, 1111(!
t B4, Clevelund, Ohio.

THOBDBY Books, ur.ur. titles. Catalog

EOVETH,

free. Popular Mechanics Press, (C-43),
200 E. Ontarle, Chicago.
CAMERAS, PFHOTO SUPPLIES

szl i oot a4
o n
enlarger. printer, lenses, develop-

uhll rt:. into eash. Just send
ou have, Sinte make,
mndr.-l :nu.dl . We will write
Bl ance, t!il.lnf you what we'll pay. Pre-
Cao Mﬁnﬁ?dﬂe‘:dqurgg
ru. -
sdnce 18p9), ﬂﬂl &, Wﬂhu:h Ave., Depl

JI6Z, Chicsgo, Illinoks
Protecis your snap-

“FOTOFIT Cilorifi ¥
Ehot Bnuu:ul nlm-lur also for reselling.
Circular free, uml Fotofit Com-
pany, 131 West New York City. .
LENBES — Now hut  edges uﬂu’
anliyiag, exporit: “;‘.‘f“"liﬁ ‘portraits
ﬂ'ﬂ E;:I:. mu men nrp pnrtrl

to lens,
rome Hl'l'ﬂ ’l-llﬂﬂ C  VIEWErS,
und gless and en ng {ocusing alds,

ummﬂﬁlmum. Wm“mﬂﬁﬁ phtota
St Mo, 201-H “Our Altrmll-iln‘ Ennnul“

1 lesseLor B 0, gt 301 "I Sude,

Eleer nies H

Ho. 110-H “The Ex nter’s Dream'*
lenses for $I0. All sets pos

5 5 [
with big ten-page booklet of plans and
directions. Batisfaction :uara.nreed Ed-
mund Balvage Company, 41 W. Clinton
Ave.. P.O. Aundubon, N, J.

T WE Poy penk prices for cnmeras, lonses
moyle cAmoras, movie oFs,  movio
lenses, binoculars. Sell your pholographic

uipment nurl Write giving full p-nrtll:—
ﬂl.r: tion or send in vin railway
CXAress mllcct for free uumutu or C.0.D,
with prlcvlluu al :l:'.tm than -13?5"3“
Camera Co, . 1 East [*
New York 17, N. ¥

n?l'fgz lgul:l.g:' n nhn&nm . Learn
E hiomi Ensy i -
gerjenr.aaunn ~ g = n:'hm :E

eceasary. Commen
ucation sufficiént, Booklet ln-d rrqulrc-
ments !'u'ﬁ American School of Pholog-
raphy, 1315 Michigan, Dept. 3431, ﬂ‘hl.hw.
OIL ﬂnlm'iﬂ nhnbu bhl o fascinati
h.uhbr or pru Iness. Learn a
Ensy lilﬂn!lﬂl.‘d methad,
ﬂnerlehnu unnecessary. Hend for
formation and requirements, Nuunu.l Art
Behool, 1316 Michigan, Dept. 3448, Chi-

Says: War time proves Bass

Amazing selecilon of fAnest
still camerms— Contax, Horelle re-
flex. Argus, new and used siill l\'illlhl!'
Write for guolations, So Ofl KWL=
antend or :mur mo’r refunded, Hau buys
‘em, pells " s ‘em. Cimers
E_ymbﬂﬂr.]jﬂtﬂll- 4G."170 W, Maduon St.,

HAVE You a camern? Send ten cents
for recent number of cur big magEnzine
showing how to make Iu-r,ter mictires mnd
earn money¥, Amerlcan Photography, 118
Camera House, Boston, Mess,

CABH! Spot cash for camerns, lenses,
binoculars, movie ar l.u.!i:l., sound 'prnjm-

tars, Send full d
wire for nrunfn. er. Ower 30 }EI.I.‘I
nt d:p:nd-ubll insures honorable

Eun ny, 178 w:n.
Ha.:luoh Street, Chicago. Illinols

FHOTD FINISHING

T T R e
e Wre fne graln
:gﬂ u;enl.i' disckled, enibgunnd s

te. Eighteen expostres oo
teen exposure splits Ghe, Free mailers, I
exposure rolls In beautiful deekled con-
ek Nnlsh with embossed wide margin,
ahic, Mailbag Film SGervice, Box A,
Chicage 80

TROLL Dnuluped. ];nnum.. euliu:

l!ﬁ 8a, Erﬂ'nl:h le'l'md: T

¥ Ofer—8ix eninrge.
your favorile negntive,
lﬁl:rmeﬂtud.lm. Box 411,
La)

Dept, “EM,"

316 HIG Sparkling e eullrlnmunla Talix
from 35mm. fne grain developed 5
18 exposures The. otoshop, LLntm, Imi.

44A

- ZIIHI.EI.'IIIH';B 18 For 2%c., &0 [or Tlc.mgu-l}ﬂl
o Ei‘%rd !.'uh!em.lm 0,
Box I'e'rth Amboy, N

 Your fnvorite ll-l“'l lu phed
nL:Lure with trial 8 exposure rol mve:l—
mﬂ uding 16 prints—21530. Hallvtints

_Hollywood, Californis.
"FHEE Samples tamy hoto
ﬁmlul Oralam, ﬁt““ '. Jucl’.m
B-16 FILM ﬂuh]ucl-l. §1.55 url List,
atamp. Pence Bervl M Liddeadale,
Dwtrodt. Mich.

FOTOSTAMPS: Free sumples. Luther
Bloan, Department 4, La Frank, West Vir-

Einia,
16 BPARKLING Lifetone prints, 3 bean-
giments, Ires Leath-

%E?LFM 'a ph walle Iy 38e.
;'reu E h;t::t;:m wit:l‘lmllnll u;deqr“ ,L.ITE--

tone Btudics, Dept. A-1003. Des Molnes,
Towa.

hiﬂ"
BBH].

EIGHT Kkli
81,00 'I'hl?t‘:fw

enlargementa $1.00, P'nul‘ anly 5bc. Either
¢ ench extra, Five jumba
prints (31bxd" enlargements) 35a. i

ots Ten reprints 3%c. Em-
pire Photos, Adims Center, N, ¥,

THREE Prints each good negative. § to
B expasure rolls, 30e. 12, 16, 18 exposure
rolis, B0c. Reprints, 3¢. Fred D. East=
man, Bode, Iown,

“Bxl0 BILE Finlsh enlargement—ibe,
Bend nemative. Irvimg Studip, 40084 Ir-
¥ing Park. Chicagn.

EVERY Picture an enlargement!
enlarg uﬁ

sparcling deckle-
np:\.ll dnemd z&'g-ﬁ'n 116 sizs nrt:mlu-
arge reprinis e, Enlarge Photo,

Ilnl: '?I]II.'I Boston, Miss

AT, e o s

Dupt. Bed, Janesville, il
ROLL Pilm d:wlupcd a.nd 1! urlnl.n ut

8 prints and 2 enlarigements e

Pholo Bervice, Hox L. Crystal Lake. ?ﬁ.
PHOTOORAPHY For pieasure I1.d

It. Prepare at home. plnmnn'-:h ed-

g e AR T

%llﬂﬂ' 1313 Michigan, Dept. 3453,

chanics .?&%ﬁ?ﬁ'ﬁuﬂm e Hﬁ
n

reprinted in 168 book 81,25 lar

H:r-hlul.r:l ?Im,“t“-ﬂi. 200 E‘“(;“ﬁ;.m

hicago.
MM, Pans: Hore's foest quality pho- MOTION PICTURES AND SOUND
iofinishing at lowest oost, gﬂ . & '
fine-grain  developed (DE-200 u.;.:.m::-:r: EQUIFMENT

(eture emlarged to large 5x7 aize £1.73.
lbxS—only 81.00, SBatisfaction guaran-
teed. M hour service. Postal brings mail-
er. Ministudio, Dept. 1B, Il Seneca,
Wesifeld MNew Ter FREY.
any snm
B ecialiat, l;i

QUALITY Pholostam

shots $1.00 per hundre
E‘D‘I.h Raoad, mhurst, Nvu_I'____u_r_k_
Deckle-edge  Christmas

cards :nuuﬁu envelopes from your own
negative, 25 for 81,35, 12 for The. Sam-
les—4 for 25c from ome negotive. Film

pital Errﬂ-vcl:. 840 Dewsy Ave., Roches-
ter New York

9‘“‘

'“_thll dﬂ'{ﬂﬂ'ﬁa‘nlnﬂ\'mlsﬂu d.cﬁldtd !d‘
un rgements w IS
25¢, Owlphoto M1, Weatherford,
p:l:l.l.'hnml

FILM Developed, 8 album size enlarge-
prints, 350 B snappy

dxd enlargementis, J0c.  Reprints, each:
: m_enlargements,

Cryatal Studios,

rm Enlarged Lo d.dn'hlu llmu. 0 ex.
30e.  Megntive aln. B Finest
?‘h ty and fast servies r.u-r-nuud (X
ato, Box Moo 280. West Ohester, Penna.

GUARANTEED Fresh 8mm, flm, LB
Aix spools Univex Eso-B. $3.45 ree
sponls double Smm. Dalite londing, with-
oul processing, Wil ship C.O.D. m-s.
3845 Centrul, Kansas City I, Missourl.

“NEWS Of r.hc I'-m.d“ cnﬂuu, wutn
OFns, drmas
Excel Home Huwu 624 .u:r.jln 'I'n-lm
(10). Dhia.

ISMM, Hilent filma. . C
U-HJ.WH. [ - E.llu:rnnm 'Hd

RENT By week | !mln.. idmm, flma,
e up. Dayton Pilm, 2337 Hepburn, Day-

ten. O, SR

OUTETANDING  Bmm.-16mm, _ Fiimsi

Iq:f."—,: e 1Dﬂl::u!.e_'.'. 1813 Btlewart, Youngs-
g a,

Crew, 30031 N,

BENSATIONAL! IJiunlnn. **  glamour
ﬂrl film  extraordinary. 50 1o,
. 18mmi., 100 .Et HDO\. Complets

|l-ll% sample, dime., Jenkins, 392,

wﬂw Yaour u:!n movies. Bave 507,
fmm. or eamern spools.
ﬂ_:h_.rr_l_ Co., Dnvenport, Iown,

B-10MAM. Film-subjects,
white and color; sound or silent
aelection ever mmpl:!ed~ 15: 1a .HM rt

Deckle nls 3¢, Rolls devel- | for new, deluxe 1943
, twa deckle prints each ne l!!il-‘-l‘d'ﬂ'led1 2he {ooin or lhhlnll refu
ve, 950 Two 5xX7 enlargsments first purchase. Hol Maovie Supply,
Bummers Studio, Unlonville, Mo Elr'ﬂmd, Califorain,
FILMS Sclmmtifically developed plus 8§ I BUY, Sell, vent, B.O.F,. 8 and

beantiful 4x8 enlargements, 30oc complebe.

:hn:]lu—ﬂurﬂm, 107 Dewey BiL, Newark,
OIL Caolori raphs & fescinati
hobby or pr%!lub]eutuu a nsl:nn ni
home, Easy simplified Ih:thbd Prm.-lml.l

experience unnecessary, Hend for free in-
formation mnd r ul.rrm!nu Nationnl Art
E'-chm.l. 1315 Mi . Dept, 343B, Chi-

B BEA'I:H.‘II"UL Enlarged prints {nearl
teard =lze) or 18 regular l'-'T prints 1&4{

mm, ralls Iyxdt;, 81.00. Bur-
fon_Studics, 55-M ., New Yok

feo lll'll'n film1 lﬂlﬂ ees, Pres mail-
ers, “lﬁhﬂ requesl, American Studios,

Dept. 8 Orosse, Wik

BEAUTIFUL 4x6 Pictures Jlie each,
from 118 and 130 begatives. !l,.:ilg from
nll other sides. All work mun
Overnight service. Faoll devel lnu

pictures 3e Raoll 12 pictures 4 Raoll Id
pl-clurr llulg." gﬂﬂ-lﬁﬂmu nluﬂ donble

s made from mrﬂ&nuw 'Iﬂvc Pacific
Fhoto Bervice, Box Franclaca,

Culif g
TWO Beautiful prints from each picture
Dl'l ru 'Jl-: ‘Twen tr two yenrs of satisfed

Quick rvice., Lena Pholos,
Dc;pn. J-l Ja.mﬂll.a Wisconsin.

16 mm.. silent. E.Lr lat monthly,
Harvey R. Iris. Box B9, Brockton, Mass,
HOW I added & nundtamrumm_r
i]etmr. Informaltion and sketches 0,
Sarcone, 31330 Penton Ave.. Bronx. N. Y,

VIE Projectors, lmm Iﬁmm =ht

BICK
nnd sold. United, 3308 La
Ohia,

DEVELOP Your own movies. Bave 507,
Catalogue. Premium prices pald for dod-
ble BE camera spoals, Genern Company,
Davenport, Towi.

BMM.-18MM. Sllent-sound; all lnbest
subjects, Films rented everywhers. Frea
catal g (sample film  Ide), Carden
Film, 317 West 50th, New York.

£1 BRINGS “‘Burprise” mrmentlmm.
colorful  tities! Aran LeMoing

Films. Novada. Missouri.

EMM. -16MM. Films, Pree catalogue
fmilhu. film 10c), Parkway Exchan
¥;“ tern  Parkway, Brooklyn, W

I6MM. Filma bought, exchanged. Cal-
Paramount, 2331 Ripley, Daven-

:-]l::stleim

“Free

NEW Moavie filma—Low prices! Direct
from Ll.bm'lmrr. Free list| Bergen Filma,

.F.|.'I.|I.| k:l. camern flms. 100 i 18mm,
1.0, Amm. 36 fi duuhlr $1.25, Devel-
oplng free. Also complete movie s
available. Free ca . Bilar Bafety
B30 - ik Ave., New York.

LEARN Movie projection, ma ent.
Free cutalog, ﬂ!tl:.rni:u. n"rhn%u,—
tute. Elmima, N, Y.

Totue - BUeriar e OT NorEmptoh,
Easton, Punmy:luﬁn. e

POPULAR MECHANICS




BASS Bays: Leadership In the elne fleld
B mpparent in war times. Here readyv—
your cholee of 8 mm. and 1§ mm. appa-
ratus. Write for gquolations, Yeur old
equipment 8 worth real m.une:.' in trade
—descTibe pll.-m Or we buy for eash and

immedintely on rEbﬂnL WHI.E L
eadguarters, gﬂ.ﬂ y8 ‘em,. sells ‘em,
trndes “emi, &;tiuilnunn Fudranieed or

your money refunded, Bass Camera Com-
pany, Dept. A, 170 W. Madison 5t.. Chi-
cikgoe, Illinois

BAR!]-M'HE lémm., 35mm. projeciorn,
eameras, films. Avond, T4T Gth Ave., New

ark.

MUSIC AND MUSICAL INSTRUMENTS

LOWEST Prices radio tubes. parts, con-
depsers, Free  bargnin  Jists,  Potter
1314-P MoGec. Konsas Cliy 6. Mo,

PREPARE Yoursell now for & well pay-
Ing radio position nfter the war, Obtain
your FCOCO commereinl radiotelephone and
telegraph licenses t.hrul.ljgi.l aur hum! study
ooirses, written for mnn who hna
forgotten higher mathematics. An easlly
rend. ewsily course, Moderate
tuitian fee, Write for particulars, Amer-
jcnn Hadio Institute, 44 East 23rd Strest,
New York, No Y.

Rﬁ.DIQ Bervlee men and experimenters

for our giant radio catalogue. BSave
dull-u-rNs United Radio Co. (1000M), Mew-

BUSINEZS OPFPORTUNITIES

PIANISTE—Quickl¥ Improve playing,
technie, treading, accuracy, m rit-
ing through mental-museular  eo-ordina-
ton, let. Brondwell Biudies,

Prue
Dept, 411, Covina, Calif,
PLAY Hit songs awlng-plano sivle! Bend
dime for sample srrangements, home-
Bl folder. Christensen Studios, 781
I'F 11 Hall, Chicago 4, 111
.!.E.‘DDRD[CINB m T Buy and seil all
E0%. discount. Large

. _new-used.
Btock. Request catnlog. Metro Aecordion,
r, Chicago.

43 Morth Albany
T BONGWRITERS! Words or melugleu.
our

wrir.a for amazing composing offer,

songs alone sold over hall millien
H"u murd.s Il:d h:r Viciar, Be
wm'ln: bbeler, C5, 2157

Ho. Avers, Ehﬂﬂ-
~ HONG Pooms wanted. Free examination,
MeNell, Master of Music, 510-FPM South
Alexandrin, Los Angeles, Calif,
E'EIE:HB Wintﬂ! for musical selilng.

Euemu for Immedipte consideration.
31\-: Musle Masters, B30 Beacon

HUSTLER Wanted! to introduce. sup-
Elr demand for Rawleigh necessities.
ood routes open nearby. Hawlelgh meth-
ods get business. Mo xelling experience
needed to start, We supply snles. adwver-
tlEing ltecature—all ¥ou need. Profils
should inerease every month. Low priees;
good values: eomy Pglnh: service. HRawlelgh
Co., Dept J-03-FPM, Freeport, 100
ETART Home business making staluary,
plagues, art goods, noveltles. souvenirs,
tﬂu!lil! ﬂll‘.!l'j' girden [irnituce, l.rtiﬂ--
cinl ma floaring. JJquh'.'l marble. Mike
{rnur own flexible malds, Amazing ﬂmﬁu.
aluable folder free. Creative Publishers,
PMI0), Glencoe, Illinols

4 EEI‘IL I.ntﬁ u_;lu.gt: honhp'::ll' Inatrue-
on by mail. Pu ers supply sna

circulars, Big profits. No booksiore :EE
petitlon.  Rush name.  Financial

Educa-
tion. 4MC Commonwealth Bldg., Denver.
NEW. Original.

‘Few cents square foot

make beautiful, durable. sanitary foor-
Information mnd samples for

Bc sinmps, Lmuu:d authorizations for ex-

cellent  mufl

Bales, Wnrund;ke W J

business. Tniversal

MAMMOTH Blg n nmu oppartunities,
for twelve months, I.h:-fe dimes toe
dl!-' ta: Lowls, 3511 Bnu:t Thl.r-tunm Tulsa,

(4] Dkia.nnma

TOOL Dradrnlnl: ¥8_ hig, i-l-nmr study
eourse, Low oo 5-]: terms. Free book-
1et. Ohin Imﬂlu!c of Technolegy, Box 121,
Greenville. Ohio.

BELL HNationnlly throogh mail order.
Wolsky, 173 Madison Avenue, New York.

MECHANICALLY Inclined men — Own
and rale general applliance repair shop.
Complete, illustrated course shows xou
how. Wﬂlﬂ-n:. ml'rlnrrlt:lun. mnmr TE-
pair, how to get business, ele, |E::.H-ﬂ“l
eovered. literature. Christy po-y

Dept. 133, 2833 N, Ceniral Ave., Chichgo,

LIFETIME Buslness, slendy income. res
rin rwug machines. Book  |nstries
I'a: 1.0 annan, 114 5 E T, Port-

“RUILD Sound business by maill Btamp
Plans, S000-M Train, Cleve-

Appreciated.
d, Ohio,

LIBRARY Business uppocrtumtln menil
order information free, Clark System,
Ellwood City., Penna.

" BIG Paying mail order business in your
awn hame, E‘me Uternture, €. Matuska,
Girnrd. Illinods.

FIFTEEN Wonderful business formulns,

Building. Boston, 26e.  Ouaranteed. No  trash.  Roland

BONGWRITERS! Send your porms for | Camire, 178-A Feurth Strect. Leominster,
gklil‘.r offer and free “Rh:rminn: nlﬁtln“n.!; “'; HHEEEHHEIH-

“'WEH’“ reeo mede, ander “PROFITABLE Proposition in mail sell=
f{':":[ ;}M\-‘,‘ Bex 112, Dept, 2-K, Cone¥ | jng. Free partlcalars.  Jersy's Berviee,
_".iﬂ 1 R.'!: Be = e Box 26, Menomonee Falls. Wisconsin,

EFQ b m‘- !"“"f poem L RAISE Oulnen plgs at bome.  Milllons
to music “know compoder.'”  Free | gmed, markets cverywhere, Booklet fres.
"'"m"mj": I-Inquln. H:I.il.‘! Beachwood Dr., Taylers Guinen Pig Farm, Hapeville, G

MUsIC hl‘d
Prank Wildt, Musia Fuhllsh.gr. fa.ﬁ.ﬂm
Fenna.

ACCORDIONS: Mew and used, bought,
sold and repalred at wholesale prices,

and terms, MNew poge accordion
method $21.20. Del Principe, 307 S0, Wa-
bnsh, Chicago,

OUTSTANDING Saongwritiing service.
‘ii;;iu Barphart, 1320 48th, Des Moines,

" ORCHESTRATOR Piano arrangements,
et

songs writlen, revised; nrinu.ng
ings, exploitation, ghts. 20th Cen-
334, Brooklyn,

1ur({ Hluh:. G.P.O.

EBN'G"HRITEE - Write tnd-:.-,
plan. Bong Bervice, 331-0
46th, H'ﬂr York.

Free
West

BONOWRITERE — Free book, send
poems, Warlety, Dept. 2. Salem, Indinna,
BONOWRITE nd poem for imme-

RES—3e
dhl:c ﬂllﬂlmunn and free rhrmln& dic=
ry. [Rilchard Brothers

DROP Me a line for detalls on starting
rofitable mail order business at home,

pwson Sales Mart, 200 Innis Ave,, l::;r-
lumbus, Ohio,

250 FRESENT Da nrt'urrll‘.iu Moke
510.00 & day. 75 pag =l Home Indus-
tries. 1318 So. :‘JI] A Gm&l‘lu _HNebr,

GROW Dwarfed lrr:s frw | mchﬂ hiy
For yoursell or aell. Instrictions .
%.rhﬁ.lfn“ McGuire, Box E28-0, Seattle-II,

MAEE Your own Flexible Molds. Stat-
uary, Art Goods MNoveltles, Artificial Mnar-
bie Plooring, Liguid Marble. Literature
free. Eemico, 10-M. Park Ridge, Ii0

MEN Over 40. Dm:rlte yaur own refrig=
eration :rrpl.ir sk

DE . Bmall
capital rEun.rEd inhtrultnt:d home
course  shows t. Me-

chanies B-nhwl. D::tl'.. P20, 4701 West Pico,
Lo Angeles

MEN, H!r!: opportunity, Send 5de.
Heeelve best money making formula of il
waterless hand sonp and paint eleaner.
Worrow Chemical Ca., B33 N, W, 3 Ave.,

IElull ing, Chicago, Miami, Fla,
BONO Poems wanted: Write for free HUTLD Your own budlness in spare
instructive beoklet, outlining opportunl- | Ume. Details of many plons,

PEn 4 L
ties, United Music Corparation, Dept. 14, B:Br]lt'n.t- 25¢ plan included free, Nelsen,
Salem. Indinna, Box 217-A, Hicksville, M. ¥. )

WANTED! =, melodies for songs.

We arrange. pu

sell, Buperior Bong
Gtudios, Passaic, M.

52 PAOE Mallorder mogazine, 10 cents.
Loren Hollenberg, Foseville  1if

EXTRA Income—FPleniy ma.l.i selling njla-
rt!,urutlu. Write Katz, 4264 N, Kimball,
cRED,

START A home business in spare time.
Make extra money. Experience nol essen-
tinl. Literature free. H., H. Brhultz.
RFD 2, Box §-A. Parcagoula, Miss

INCORPORATE Your business. Dela-
ware laws. Many advantages, free details,
Tax Research Burrau, Ine., Delaware
Trl.u Bldg.. Wilmington, Delaware,

BONOWRITERES, Write for lrm booklet
afit_sharing_ plan, ﬁJJitd Music, 204
East Fourth, Cineinnat,

GOOD Musie eom) |t Euod
Reginald Belcher, .Iu'ae:r.'.
Established 1010

" WRITE Songs. Blg monmey and reputa-
tion. Write for information, J. Gordon
Pub. Co., 201 N. Hoyne, Ave,, Chicagpo.

BRADIOSE, SUPFLIES, INSTRUCTION

RADIO Servicing hints; dimgrams, cir-
cult explanations. Booklet, 1k, Supreme
Publications, 328 Bouth Jefferson, Chicago,
CRYSTAL_ Radio m.'gc mentm ertc
Hewlell, 20 East 30th

REVISED Plans 18 lon dl.aunc-e :ﬂ'um
pein, with "“"Radiabuilder''—25g, B -
tories, 1406-C 77th Avenue, Oaklund,
3, California.

OCTOBER, 1943

Money at hume I.n. a-pu.r-e I:Jme
mall, start with as 1ittd

Particulars free. Kraft l'uh.'llutiuna.
MB.I!.I.II'.‘II:I. Aurora, Mizsouri,

GEILCIR Cemont with chemicals. Make
aruuth: cement garden ormaments Holly-
le. Bample 10c. Hollywood Ce-
menl:rll‘. 8527 Wonderland, Hollywood.

ﬁ

112

lants and grow rich. Box
KE]]WE. %tﬁ!

BIG Money. Make wooden baby walk-
ers. FPlans 50¢. Chester Company, 3710-
26th, San Diego, California.

WIN W m
tunities, formulas: two magazines O’!’!';‘Dr-
Just 106, The B:mmer mnmu. Ohio,

DBiI‘ILIJ!l. Use lefler Pt=
sloppy work and wasted time,

needed for expert work,
or descriptive folder. John Rahn,
Al3T0 [.'eﬂt!ﬂ_h'rn_.._ﬂhlm_fﬁﬂ.___‘

OFPPORTUNITIES—Big mulls for one
year e coin. Lee Ray, G441 SBouth Hal-
sted, Chiengn, (211 Tllinois.

.A.T'.I."ENTIDN" Request our new AT
which gets eash lmﬁld of promises, %]I
particulars 10c.  Arthur Brockner, Box
ui RT3

u n 1 ha
Lewis, 3 Johnston Park., Boston, Mass,

“IMPRINTE'' for mallorder be:inngru.
Investigatel M, Vaolchok, 1098 Gerard,
Mew ¥ork (62},

$1.00 MONTHLY, Or 87.30 mrlr. pays
for branch offee under yoor Co-
operative Offices, 116 Le:tn.l:tun Avenie,
New York.

BUCCESS Says hello to you! Your own
bess, your own business, right at homel
Amnzing new mail order course shiows vou,
Hny capital Quickly starts you. Thri
literature Iree. Century, P.O. Box 383,
Haugatuck, Conn,

AIL Order beginner's '"Buslness
velopment Flan,' “Profitable Mail B'-Elllﬂl
Ideas,” *“‘Profitahle Advertising
Idens™ show how to make the mall arder
business pay! All three postpaid, Quars-
ter,  Sntisfaction nw.mm.eed_ Maupin,
LaFayetie, Indian

AEKTL Ehtﬂ) are profitnble. Write:

TRAR
Addis A, Kelley, Maywood, Califormia,
FGRG!.‘T l:l:uvl.ui:nl" Home bies
gq!'\nﬂ nse. Amazing details, e,
ioe ﬁr Drawer 338, HII.EI‘.-!. Hnntn:m

PERFUMERS Make big, mnd
steady money, I furnish cump:lrm d:'tnlitd
Imatructions. Don't delay. Write Dr.
Abell, Parkway Bldg., Posndenn, Calif

FAYIRG Mall business. Start on “‘shos-
fwht{bi.“ General Publications, ing,

QUICKEST, Cheapest, shortest way to
Iearn the mallorder business, 4,500 word
folio 23c. Hoffmann, 3T40 Coy, Clncin-
nakl, Ohio,

“HOW To Make Simple Molds and Plas-

ter Plagues," profit in pepular w-.-ltml
95c.  Plastercraft, 1408 E. 4ard
BL., CI.et'ula.u.d Ohio.

INTERESTED In real plosties? Send
stamped envelope. Box . Gainesville,
‘Texas, EEREE]

DISTRIBUTE Vitamins, minerals, health
books, Whaolesale prices, Nntlonal Dilet
Cﬂmpﬂ“.t._f"!"-'_‘@ﬂ- Ore

CHARTERS: Delnware: best, c
Iree forms.  Colonial Charter (‘."n
mineton Dl

=

MAKE Money at home in spare time
by mail. Write Goardan Publishers, Bax 33,
Powtucket, H. I
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MAIL Order business course shows you
how to make money, spare or fulltime.
T D s, Froa B
tails, 'Nelsen Co., 331 Soath Wabash,

Dept, 402, Chicago.
DRUNKENNESS In a diseass which re-
ta treatment. Medicnl skill plus
R S
uqum m I'm.‘ Iree hun‘l:let P. I.t. Hel=

raflta, Homé buslness.
dwny., New York.

T Rend mall order magazines 30c,
Al B0 BA Morth, Pittsfleld,

Armand Cortler, 9
Mnss

“WEBER Typewriter Mechanics Schonl
Bimplified homestudy-repairing Increas-
ing. Canton, Ohio.

“PLASTEX Industries oflers industrious
men &1 DDoTiunity to start o business of
their own, manufacturing arl goods. nov-
elties, souvenirs, ete.. in Plastex and mar-
ble imitation, 5o mAterial makes $1 arti-
cles. Rubber moulds furnished for speed
productlon. Small lnvestmenl Brings

TURN Penniez into dollars!
Ehu.. guarnantecd workable, §
Charlotte, Mich,
THOUBANDS Of articies wholesale,
vy ource Dir l.m-y"‘ 10:. deil

Bfr'ﬁgfn-m Park Ridge, Tl
START Profitable maill 'hlull:llnl. Usa
rofessional technigue, High class. Small

Complets
fe. Crown

nyvestment. Write, Central Enterprises,
@01, Bimpson, Kansus,

$200.00 SECRET—North Pole untl-freszs
formula, big profit, make, sell, cost 13¢
allon, sells $1.50 up, Writken guarantee.
nstructions. Poat pald $1.00. Dinmond X
Products, Box 213, Gubbs, Ne

CHEMISTRY

WINN'S New Idean Heme Labara
ﬂhm:l.ni Eits and l.pg.raml ontfits far

Lmenting, Sg In.- llhrl-
tuu II:I mll ruflpl.v J_
Ntw ‘Inrt'
LABORATORY Bu plies At ﬂ‘hniﬂllﬂ

rrlﬁ:ﬂ- Chemisiey, bology, ph -ﬂ Caln-
#uu 10c. Natlonnl Scienti
HNorth Ave., Chicago. Iku.hll:h.:r.{ 1508,

" PREE cCatnlog: Chemistey, mineralogy,
bilalogy, Ic-:.l.l.g Tracey Laborntories, Ev-
nois.

““RECEIVE Cash by mail. Wanderful op-
portunity., Hagenm, 1418-A Feden, Hous-
ton-6, Texas

TURN Your sparcbime inbe cash., Lit-
erature free, Fleiffer & Jamison, F.O.
Box 4806, Washington, D. C.

" ADDED Income, Write dietn, give couns
sel, analyee charaster through body chem-
istry. Outline af 18 types 10c. T. Gooley,
3§10 N. Bell, Chicago,

MEGHANICJ&LLY Inclined men — Own

rate ﬁeners.l appliance Lr shop,

t w azin i te, lllustrated course shows you
ﬂu?ﬂmnﬂ -"l'frh nﬂaﬂnmn! e wﬂr: hnr Welding, refrigeration, motor re-
for interssting bookiet mailed fres, Plas- | Dalr, how to get business, etc.. all phases
tex Industries ., 1083 Washington | coversd. Free literature., Christy Supply
Ave,, New Yn'rk_ Dept. 1133, 20356 N. Central Ave., (.'-I'I.Lclg-}i

MATL Order Dbusiness makes money
urﬁﬁmni;hgﬁaﬂﬂrxf i‘ﬁ‘:“é;,“#é’.’ Flan for victory=—now! MAagazine, infor-

Waopakeneta, Ohnla.

mﬂinlu 10e. Root, Box M3K. Rockford,

COLCHICINE—Evolution chemleal ers—
Iltrfn nclw muél.ni anks Iustrated %
[ us magazine
Guiestok, Wellesley, Mass,

FREE Chemical catalogue, Encloso ic
w:iﬂ-lﬂ- Greenwood, I08 Broadway, New

CHEMISTRY Llhﬂrll.m.'! tos and
chemicals for 1nﬂl.hlr.rla.l yilcal, and
private experimental t.nﬂ Com=

lete chemical labo i
ar gurre:un’nu.denu Mmﬁfn{."" nd
!E Iur Irw -W—pl & ul.uul af chemeinls
]1'I'ﬂ IIL M- 'Iz Biglogieal

LEF, IJH‘ -ur

SPECTROSCOFE For gulck chemical
analvsis 82,50, Koiting Scns, Campbell,
Califarnia,

HELF WANTED

127 WAYS To make money, in home or

office, business of your own. Full partie-

gj.a.rr: Iree, E].lte Co., 214 Orand Bt., New
(=]

LIQUID Hnrhttt-(‘nlu'n‘lll tnzed! Maold,
rusly, EDTAY| Compesition floors. rmbber=
Instie molds, Particulars free.

Ing Serviee, Edwardsville, Hlinals,

BRUSH Plating cutfits connect to a bat-
tery. Mo tanks necessary. ﬂnod paying
business at home plating nu
room fxiures, bicycles, reflec % "silver=
ing mirrors, No shop or experiepce re-
ulred. Ouiflits furnihed. Free boaklet,
unmetal Co.. Ave. H, Decatur. IL

anow-white, multi=

glazd, Composlition

. Lifetime wear, Anpy color, Mo

rlorities, Flexible maolds, ter

n Get into the big money
ormation given free, Write Co

Box T8, St. Louls, Mo,

MAKE Money at home in sparetime.
Mailorder business s vour partuniky,
Start with ns Hlitle ns $2.00. Mew—amni-
ing sysiem that works wonders, prepared
I:EI'I expert,  Startling Intmlﬂm free.
Alfred Biddall, Atascadero,

MONEYMAKING OPPORTUNITIES

mpo-Tﬂ..

STRENGTH Alone—is nol enough to get
&nu what you want| Read “If It's WEIJth

ou Deaire.' Only §1 postpaid,
:I'IIIr.'d.. Hatinfaction gunrnn
4l Books, Dept. A, Homer, M. ¥,

I.Ehmvl "“"?,'“"“w'}.'ﬂ.l“ﬁg drug=
ratus. Unbellevable simplicity and res Eh.
Inexpensive correspondence course,
Metascience, De Land, Florida,

“GIANT Mails III:. H.I.IJ. Bnle Magazine Jc.

nl?pur: nity free. Harvey Teeple,
IIﬁm:ln;-ur Indiana.

EARN Money at homo! Thoussnds uﬂr
"Home Wurtﬂm Magazine™ tells

Bample, Bucl T, 4017 NMT.IJ.
Hostner, Ohicago.
HTART Local or mlll

order business,
Write Dunn’a, Dellslow, Va.

T MILLIONS J a.é'ﬁ;u:ﬁ pua Tar ideas., D11
show you how in on yours. Bes
my advt. on page J0A.

FORMULAS, FLANS, ETC.

ULUMINOUE Palnl'" shines in dark.
Euleli&mnd.u 100 ather formulas. plans—
all Boap-muoking eourss (20 formb-
las) §1.00. Resilvering mirrors. formula
20c. Ideal Service. 310, Park Ridee IIL

“EARN Extra money at home' spare
time. Free circdlar deseribes 137 money
making plans. ldeas, eto. Dwtalls stanip.

ni]l Service, Alhambra. Calif,

WAR- ML‘:H‘EY In mall order. Huge
s, spare time, In\'utini: at once.
Cutler Fuhiluuum Reading, Penna.

IF You want to swap-buy-sell anything,
send  for Ewnﬂ:lm CGruide. It's full af
mrtumuu over America. 20¢ copy.

n.dw:rd-a-ln[ -E'I'I-Fﬂﬂ’! Oulde, 610 M.
Bt. Joseph. Evanavi

B EEEEPERS Earn mone { at hnma

Eoul.ln: .!uurna.l entries.
Marih Coarolina,
HDLDI-MKIHU—PWH:' Costh Com-
'r Tormulas—rully  illuskrat 250,
IHn'anc HM-10. Park Midge, | "1l

Now for postwar 'Dl.'ﬂbd
Hh-rt- prndiu-hln hu-l-inm urnmr urn..

Maoss, 1
mu: "h.
LEARN The lum of making money In

an profession, _J. Mikut,
l! mcum Providenes, R. T.

H‘ELP Win the war firsi! Then man,
ou'll like silvering mirrors, reflectors!
king sparkling chipped glassa nabe-
Intes. Outflt prices. Sprinkle, Plater,
G0, hiarion, Indinna.

MAKE Blg money—spare time or full
time. Operate from home, or office, Bx-
FiEnice LURANBCESSATY. talls free. Gode-
rt, 916 Kelly Street. New York City,
BOQKS, Mngazines, qﬁoﬂunluﬂ-. mr
pages, I5¢ nmuun.
mine, Fort Worth, "
EARN. Money eueulnn mp_l.un and du-
plionting comic carfoons for advertisers,
Adservice, Argryle, Wisconsin.

46A

i MONEY Bn.vt formulas. Make own
pntifreezs, hrdraulic hrlbu fluid nnd

MI'I.IIE' Lires. Bend T, Lacey,
L'Ilchl[m Chicagn. T -

m:ritrf.a' E!Ela.luui mﬁnﬁm“[w ::%:M 1
ﬂ'l.EI [u}

" FORMULA. Athlete's foot. B'pm:lli 254:
Vigglano, Chemlst, 8558 Ladson, Pitts-
burgh. Penna.

FORMULAS, Analysis, free litersturs,
mnrth 310 Charles, Grand Rapids

MAKE Pnst selling products. Ng ma-
chinery. *'Chemist Approved Formulas. '
L tI;muLurl: Iree. Hemico, 15, Park Ridge,

als,

NEW Giand stimulating vitamin, De-
tuils accompany ““Colchicine’ offer, See
*Chemlistry.”

YOU Can_manufnctiure products similar
to those well advertiised. e furnish for-
milas by matehing mnFIu. Let us know
Jour uirements, Write Norman N, Beil
& COo., 2175 Btation H, Clevelnnd l'.‘H.IIn

MTEET Formula ll.t free,  Warren
White, 1300 Commerce, IJII]I.! I'I'II Texas.
ICEI.I:BE Tee! Colder! Cleanecl ﬂh.enn-
FI In;rh'u:uum 2be, Duffy, E-B3, Coving-

"

REAL mnnra:tuﬂni formulas. Lista
free. Cummi Eﬂ. Chemist, Gordon Ave.,

Syracuse, N
FORMULAS — L!-ttlt best.  Analysis,
Literature  [reo. Belfort, Engineering

Building, Chickgpo.

AUTHENTIC Pormilary 534 pages (il-
luatrated). 10,000 money nnlj:: formis-
Ins. recipes,  Instructions, titutes,
d or C.0.D. fInlrﬂl:n £1.35),

Catalog, B [=} Chest-
nut Hill, Messachusetes,

CHIEF Mechanical en An alert
Cnh:nﬂ:!dl:ut radio manulscturer presently
zhlud in war work, but with a plan for
le post-war business, hss a vacaney
i'nr chiefl mechanieal engineer, Man exps-
rienced in radio and eloctronies preferred.
m““‘m“’.ﬁ"?'“'“‘i”“" Wark  Felense stk
n war work a
ba nhIIJE.u empleton R'lm.ﬂi.

plan mmakes money for
can Produsts,

T AGED Ht-n—hlr
ﬂml. Detafls free
ih Main, Tolsa,

AGENTS WANTED

CHRISTMAS Cards, Make $5.00 =
avery ten 81.00 assortments yoo sell.
smples 50 for 1. {NJ imprint cards.
for sam Howard

th
'.i"ne
Wrile
P. Ellis, Dept.

Military-patriotic |
hwelﬂ' Ea.nmlu §1.00. Claover, ﬁ]ﬁ

AGENTE—Snlesmen., Distinctive erea-
tions. 31 Christimas cards $1.00, 10 boxes
i ol e g, B

gy W, pec

831, Bristol. Viegina.

21 CHRISTMAS Foldor boxes Sic and
$1.00. Retall up to 100 profit. Write for

Iree particulars, Je ‘s Card Bervioe,
Box mnnm.u-ne: 1. Wisconsin.
BIO Mun.! taking orders: shirts, ties,
BO%, pants, wis, sweaters, shoes, tni=
forme, dte. Sales rll:l.ljpmunt. Erq::. Expe-
rience unnecessary.  Mimrod,  4023.AN
Lincoln, Chicago.

BELT Bl.n:r!u A, prices 3c. 844 'W. Bal-
timaore-1

CALL On friends with sensationsl per-
sonal Christmas cards—60 for $1.00 u
Peraonil stationery, Also m-nmnnr El
rieuc:ng:mnn- s I'rlnm g .1,

BS On W v
Wallace Brown, 328 S Piitn Ave Pt

MAL Llﬂ: Mm [29:1 ilumnglnl benns.
—2ig H.
J J ‘rrm mb :hlm. Hockford, Tllinis,

= W

BTART Yaur own bu.liha.l =
tal. Always your own boss, E?nﬂwr;d?:fr-
R e

(L] meEn
on credit. 200 home mlnuudtlu Be
nﬂ:arlum:a unnecezsary Lo start. Wonders
i | rl1mll.'_r I.n m piemaant,
E;le wﬂl-r: Ra l:da‘h a'ﬁh .lilﬂ{‘r PP

3 e ! '
Freeport, I, -

LUMINOUS Name plates far dooms
EBhine bright in dnrk. Agents wantwl
Richard, T0 Oliver, Bouthbridge,

Harvey
Muss,

Last] Homething new and sensa-
tional in Chr cards. ing “0di=
ette” edards. Like costly oil intings,
Hever belofe offered. s {nst.

ardy
Beautiful 50 for $1 cards. name imprinled
10 ather assoriments. Big profits, Bopus,
Hm:ﬂu an lﬂmﬂ! Puro Co.. 3043 Lo-
cust, Dept, 234, Bt. Louis, Mo,

POPULAR MECHANICS



BCHOOL Beniors—Sell America’s most
beautiful, distinctive duation name
eaTds, asitdvely highesl commission.
Lowesl prices. Free sample kit. Paint-
eraft. 1423 East Elm Street, rantan,
Penna_

BELL Christmas cards—Make extra
moncy. B gorgeous folders with name, £1.
Bensalional selling 21-eard box. Man ATy
other g value assortments, Up ta 1005
profit, Experience Unnecessary, fEl!
snmples. Southern Orectings, Dept. 808,
Memphis. Tenn,

AGENTS—Caoln money—It's new—IL's
hot! Eﬂrme wanis _recdlant pil-'lt!::
plagues a Commlss]ons
vanced, We de].h'!r callect. Condon, Bvr.u
167, Upper Darby, Penna,

CHRISTMAS Cards—Sell 50 for 1 with
sender’s name lmprinted. Amazing values

t quick essy orders. Also fns iling

assortments. CGenerous cash profits.
No experience néeded. Samples on op-
rovil. Cardinal Craftsmen, Dept. 564,

Cincinnati, Ohin,
AGENTS: Bell “Champo’ — Athleile
champions favorile antiseptle. Good profit,
stendy repeats. Bend for clreolar, Gener-
ol sample I0e. Ohimpo Products Ca.,
163 W, High Bt Columbus, Ohlo.
T EXTEA Maney wi wi{h this M seller. All

metch-nu buﬁ! lght. Money i
nﬂ:ﬂ postpaid. Den
Elﬂ_th ME_A.IIE!L
BIO Bargains for "b profita. Men's
used pants 25¢, sults 8§13, overcoals

Bac,
ghoes 12'5c, Over :IN sonsntional values.
Experiencte UANSCESsary. olesale
(= lnlﬂl Buperior, 1250-JM Jeffersan, Chi-
cngo,

GOLD Lacguered window sign lebters,

Mew styles. Abaolutely beautiful.  Free
samples—catalogue, Atlas, 7941 Halsted,
Chicagna.

AGENTS—I00%: Proit selll pald leal
w:ndw lettors; ntm':l and ces.  Free

Metallie Letter Co., 438-B Narth

ﬂlnr]:-_ mumu

FREE Water and our concenirates,

mn.hn- ﬂln':rr; lotions, sham , 12 prod-
ucts ttles fu ed, Qualca,
:dm uull. Detralk.

T WHOLESALE Sources, 500,000 nrticies.
Pree directory. Maywoode, 1133 Hrmd-
way, New York,

ELITE Collection contains 137 l-m Iar
starting own business; home, De-
booklet  free.  Ellbe Gu.. 214

amp‘th'lr
Grand St, New York

" AGENTE: Stamping Dames on pocket-
key protectars, Bample check with your
name, address. e Bumpl.ni: outfts,
Emblem checks, check-fobs, name nlates,
ll:.r?t. MIg. Co., 303 Degraw Bt., Brooklyn,

STMAS, Every and birthday
uu cards, 4154-g Fifth Street, Fhila-
5 Iphin 40,
IJO- You want agenis f¢r ¥our DroDosl-
tion? Your ad in this space will place your
Frresy ore hindreds ol men seeking
fast-selling nrnducl'.:-. H:r folder "'H:n
Eiec&r; nnqﬁn;a ia Alled rlu:. nrm
gladly =e w’??
Eam, Mn.nmr r.::luut ed Mrenuln: g:f:—
ulnr Mech
Bt.. i:lw.-uu.

EARN More—study at home, Seml tech-
nicnl booki—Avintion, welding, sheet met-

al, Diesel engines, auto mechanies, slide

rule, radio-electronics, tlmtnndl.m q-r-

peutrg' haomeeralt, air tioning,
umbing. heatin

trm.i r hang-
Fi: Afmature winding, elmhrPE *wtnr;,
painters. slgn painters, eartooniats
rine-stationary engineers., finger
mathematics. Free list. Sign,
ton, Missourl,

T REFRIOERATION  EXlension  COUCSE
Bervicing and repair shop operation, Cat-
Al free. Mechanied Bchoal, Dept. P18,

West Pleo, Los Angeles,

BEAUTIFUL Penmonship — Interesting
spare-time course, Hatell :E'-: H Mo-
'Ill.tu.ll Dﬂhbnnl’eq'ry Nrr "i'urk.

M’.ﬁ.IEE Up to $25-515 week as o trained

acticnl nurse! Learn quickly st home

ooklel Iree. Chicago ool of Mursing,

ant:InI:.
FININE=

LEARN Ta s
modern  voloe ﬂf
{';rrh. A

bﬂiuu?u]h' “through
culture. Literature free,
S0, Hartford. Bremerton,

~USED Educational Dooks on ail subjects
eold, rented, also bought ond exchanged.
Moneyback zunnnue Wﬂte today for

1 talog and d Lee M

P:ree (<1 A:Iiiiu::n. etad L] ountain,
PDI.TRTI." Iml‘.ru:il:nn correction, pub-
|l-ih1nl. Literary Service, 25 'Wut '!:rd

Brreet, New York 132,

Fimrrm Without merchandise! 10,000

word course £2.00 postpaid, Challange As-
soclablon. A-P, Cincinnati.

HIGH-GRADE SALESMEN

AGENTE—Write for free wholesale mag-
azine price list, Ciood commissions -
untary repeat sales. Supplles furnished
Btart today! Send penny eard to MeGregor
Magarine Agency, Depl. PMI0. Mount
Morria, Tllinods.

“TAGENTH: Hlkﬂ. a:ﬂ fuca cream. 5007

ralflk, ila, ng scheitie,

Robert Blu:hmu:n 420 Wuod Thres
R.'I'\'zr: Hithi‘ﬂ.lﬂ_

H’.ﬂ.ﬂ-lﬂ =1 bag. Bells ke wild.
Hnimli:r turns purie inte roomy shopping

bag. Handy, compact Sam senk on
trial. Kristee, 128, Akron. Ohis,

SELL New-used clothing from home,
anto, stere. Men's sults Bbe, leather Jack-
els Ve, overcoats 43c d"rulni 12e, lndies®
coats 38c. Other bargains, Catalog free
B&MN, Bi8A Roosevelt, Chicago.

BPARELING Tinseled Christmas store
rrhz‘-mul mul‘.tue-l business, patri-

otle a]n tprm:l Write for :‘ru
Ilsl:. :rs]n. Dcp 4834 Barry, ©

ADVERTISING Book matches, Amer=
fea’s J.iraint munufnciurer of union label
ches. Fast pelling *line. Large

nlu producing kit. Eample matches.
Complele it catalog. 17 dolor combina=-
tions makes selling easy. Commission in

DON'T Talk o much—Write something,
Build your menument. We publish, Mui]
mu_—er lei.rn to write—by writing—and
help nigus shorthand svstem,
Ehm-tll.u.na—- ret perfect scientific analy-
Els. Instantanecis Memory sysiem. mar-
velous mind abrasive, l-uge voeabulary
ELIHH—H&JNM general cation, writ=

: ey L . designing, inventing. efclen ETit=
M e ol e T

BLADES—Best quality, factery prices. | {om, Hyde Park BIrEu]!uJ]nﬂi:: {15), ;|-

Dwtails free. Ace es, Buffalo, M. ¥. | cago,
A Christmas profits—38end for free TOOL Designi kg Home study
cﬁ-%vr'imilﬂjﬁﬂwhnlm;nwf;lt:&g. Ljﬁnmrlnl Imuru Lul'““:’.ﬁ? r!u.. l"rn: boak-
Lox e rslirsE, rt. DOhio Institute of Technol f
cards, Substantinl prof- ORI

jctures, greell
lwsl E.I':kn 438 North Wells, Chiengo,

EELL 'H'!tbnn‘. nenrjee. MMupcArthur, an-
evelt, American ilk banners, bioe
slock signs to alomes, nwy, 8 West Broads=
way, New York. .

SALESMEN: Have real money making
opening.  Fits  into  war %;gplm. oid
lve firm. Dept, “'F."" Box 301,

3
allas, Texas,

FIC Hlnuinn’tuﬂnr PrOCESSES.

Mrl.l.ﬂ.:dt Profitable!  Trade secretsl

te to 1,500, Lists free. Thermogwhs,

. Peorin, 100,

A‘II:H:ITIO‘UB Behool senijors—Sell class-
mates the '‘tops’’ In gradustion name
cirds. Best commissions, Free cards.
Agencles  going  like widfire. Hurryl
COraficards, Box 36-L, Pittsburgh, Penna,

CHRISTMAS Card agents. We under-

sell evervbody, SBee purs belore selecling.
ﬂlitt.eﬂ gilver *“Merry Christmas' slgns
below olesale. Dime brings sam

Hlayer, 2210 Crane, Clneinnatl, Ohio,

DISTRIBUTORS, Agents, permanent
connection avaliabis  Automotive necei-
gity. Mo competition. Exclusive territory,
TF rofits. Details. Champlon

eInEndoUE
cﬂpmy. 8168 South Robertson, Los An-
Be

ty PRESSURE Ehaves, Senaational
safety razor nttachment 3fe. Agents, & for
H - T uﬂﬁclljuut.ﬂie, J5FPA Morth 8th, Co-
s, 0.

“SOLVEX Hand cleaner. Hells 36c,
Big profit, B, Podhuski, Monticello, Towa,

EXCELLENT Sldeline for printing sales-
men, Decaloomanin hame plates in small
guantities. Also. " mnnmr l-Pl'ﬂl'lI'lE
initizls on  automaobiles. ?13]'

“Ralen,” 1483 Wuoshington, Hulhnn

&S,

PLAYING l:u.rl:] Eame, 2507 'nruﬂt...
Bample game 25¢, Box 843, Denver 1,
Colo.

PLATING Ouifits for sutoparts, reflec-
tors. Connect ta a  bakt . Ho tanks
necesaary. Free sample and klet. Oun-
meta] Co., Ave, B, tur, 2

AGENTS, Rig line including { prod-
uetd. Fast sa:lllng E:mh:m and bargaln
deals, Low d for ble out-
fit offer wnh ﬂil. Ho-Ro-Co, 2737 Dodler,

Bt. Louls, Mo,

OCTOBER, 1943

EDUCATIONAL AND INSTRUCTION

G00D Jobs for in 7. 8. wartime
housing, food and recrention projects.
Thousands af men and tomm—l.ﬂ

for well-pajd poailions, Mmdr
built or under construction are over 3 bil-
lion dallars warth of social and recreations
al bulldings, dJ]]uI;h:g rooms, reception cen-
ters, navy dormitories, service and officers'
clubs and gquarters. Fecord-breaking bus-
iness In hotels, clubs, restaurants every-
where means even greater o tunitles.
Quir schoal receiving cnlls for hotel or club
managers. hoatesses, executive housekeep-
ers, purchasing agents, stowards, housing
supervisors, dining room managers, eafe-
teria directors, ctc. Provious experlence
proved unnecessary! No need to leave
your job to ?'unlil’r. A good grade school
edur,mun plus Tralning gualifies
you, nt home. in spare Hime, Our National
Fincement Burenu helps to place you—and
under our amazing Certified Jo Pln.n—
actuelly gunrantees you will “make

when placed. Write loday for free 1
Lewis  Hotel “Training  School.  Foom
BW-368, Washingion T, D, C, mnd
only ]sn of its kind—Now In its 28th
year.

WHY Don't you write? Writing short
Blories, articles, ete., will enable vou Lo
earn exira money., In your spare time we

¥ou 1o wrilte the way newspaper men
learn—by writing, Free 'Writing Aptitude

Test'* tells whether you possess the funda-
mental qualities essentinl to  sueceessfy)
writing. Wrile today! Newspaper Instl-

tute of America, Sulte 570-
Avenne, Mew York 1§ W Y.

WELDING—Electric are, Learn profil-
able trade q.mr:t:l:' through actunl prac-
tice, Individual welder instruction at
bare cost of materimls. Full particolars
free. WValunble welding lessons fie.
Hobart Welding School, Box M-1032,
Troy, Ohig,

., Ome Park

131, Greenville, Ohio,

LIKE To write? Earn plenty $3-§18
checks "rewrll.lh " Hews tems, Bend
HH Mizshawaka Ave-

:um “The Oa
il'.&h.n wakn, Indiann,

N'I.'-W Writers wanted to re-write idems

in papers, mnuunu boaks, Splendid
oppartun **bre intoe”” profitable
writing fie Run or free de-
talls, Comfort Writer's Benllnt 210-P

Boith Seventh 13), St Lodis, Mo,

BE A doctor, Learn {:htro&:'rnﬂ.ln Fast
growin ol =noe  COULSE
anly. te for I:Itnlui. Texas Chiro-
ffhﬂ-lf College, San Pedro Park, San An-
onig, Texas,

SHORTHAND In ten 1.ﬁ.aam Bample.
Kee-Way Svslem, Syracuse,

BECOME A Doctor of :I‘wl:hnla
{Pa. D) Teach seeret al mnu-ntmeu
hapEinm Solve mental Fres

College of Universal T1'|.Iﬂ:|.. '5851-B

Horth Ashland, Chicago.

YEAR'S Membershlp ln Associatlon of
American Writers costs  $3.00. cludes
Yemr's l.ubm:r]tl.'lnh ta “"Arrival '™

ribers,
EwAppers, hobbyists, portunl u!lerl
magazine. {25¢ cnpr' Eu 38 W Beauy-
tiful certificate for Iraming. lutﬂmuhmr

ress sticker, officinl press card, conairugs
ive critlelsm. Cash In on your writin
th new methods. Interview rnm.l.n.en
ple. Grt passes (o shows, fairs,
oin now, Melvin ©. Churchill. :I::Ilre{:tm'.
319 Sp. Marengo, Pasadenn B, Calif,

LEARN Armature winding at home,
Muoke big money] Investigate. Frazes,
Ehri'i'l Box B0BG, Zonme 1. Ban Fri

nnclsco,

MEDICAL Laboratory techniclans in

E‘lt- demand. We traln you in your spars
ime. in rour own home Yau ean pracs
l.lt!' 'I.'l'll:l! !1.[!5.3‘“? ‘Write for free cata-
k echnical Institute, Rox
E___.ﬁ._l:l:zl-ﬂn. Texns,

SECRET Investigation. Experlence un-
necessary. Detective particulars  free
%{uﬁu agner, M-125 West B6th, New

ark.

GOOD "Used™ educaticnal books on afl
H ts boaght. sold, rented, exchanged.
Satisfaction guaranteed., Complete  de-
toils and *"ﬁ & !uuntr-ted bargaln eat-
alog !’ree emn Compary, 321
Bputh W L. 208, Chicago.
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RADIO Engineering, broadeasting. serv-
leing eloctronics, aviation., marine and
police radio taught thoroughly. All ex-

low. Co-eduenti w'lu.l Cotnlog [ree.
ge Institute, Dept. R, Valparalso. Ind.

HOME Btudy ocourse, d.ru:leu thernpy.
Free the'rn.Luru. Inst, of Drugless Ther-
apy. Tamn, lown,

. DRUNKENNESS Is a disease whicth re-
sponds to trestment. Medical skill plos
human sympathy prove suceesaful with
lguer nand drug cases. &0 yen
ence. Write for fres bo-ul'_'let. =
Bon, The Heeley Institute. Dwight, L

CLEVELAND Address—$1.50 monthly—
Receiving, reforwarding buosiness, F:rm:u:..‘l
mail.  Natlonal Malling Bervice, P.O. 81,
Bax 2458, Clevelnnd 12, Ohio,

Ill.il nddress, Helar-
germna!_ Ora-

warded

ham Enhm Rx:nl Elulb:
WE Collect notes, Accounis eter!whHE.

Mo charge unless collected. May's Collee-

tlon Agency, Bomersei, Ky,

TYFEWRITERS, DUFLICATORS,
OFFICE DEYVICES

“LOCKSMITH Course, Lok plch:lnn.
§1.00

kev fAtting, ete. B eEaid,
smith, Canadian, Texas
LEA Correct  English. Complete

course makes you master of English. Lit-
erature frec.  Educationn] BService, 652
Rutledge, Charleston, 8. C.

CARTOONING, COMMERCIAL ART,
SEHOWCARD WRITING, S5IGN PAINTING

I‘H-DPITJ;H-‘L-E E-‘lrtwn plp.m:. murhtl‘.s.
ete. Hartman, 2438 W. Lineoln

TYPEWRITERS. Adder. mimeomranh.
multigranh. addressograph. Send for fres
Iists of mochines that will help you :..L

half price. Pruitt, 28 Pruitt Bldg, Chi-
=0,
“FRINTOMATIC" Belf-feeding rotary
stencil post card printer, mmu!r: , §0.50.

All makea dupli nu.ln.r u fes, Liternture
Iree, Pittshurgh |far Eu L A3E-R

Four 'I‘.'I J.'I.'HJ.LI.: B T.:hl.‘l n.ll..

100 Bl4x11 BOND Letterheads and 100
B35 envel 1.00 postpaid. Mero Prod-
ucts, Box 344, Punxsutawney. Ponna.

1 ARS For 81 Armand
Cartler, B95A Noarth, Pittsfield, Mass.

MIMEOGRAPHING—Letters, pricelists,
fermulns, in:trueuum. Lowest  prices.
Lem's Letter Bhop, 5710 Stanton, Detrait 8,

BETTER

Orade prim
Eatimat ing.
e

F‘DD‘H. Line gummeéd stickers,
!Ilc. HuﬂLx Printery. Saginaw. Mich.

LETTERPRESSE And offsel rl.ntlui.
H.m'!rt.l.l:lns lterature. 4154-p FIL

Ehiladelphin 40,

160 LETTERHEADS Envelopes, bemuli-
ful ripplotone, $1.00, Sample, Clarion,
Richland Iowa. I

500 4-LINE Stickers. 95c. Press, 749 5,
Plymoiith, Rochester 8, M. ¥.

PRINTING OUTFITS AND SUPPLIES

Eibbons, nnrbcm PAPET,
Price list Ge. A. T. Miller,

stntiongry,
ut, West Dearbarn, Mich

3315 W

ﬂﬂ.ﬂTﬂD]‘ﬂNEi Bliu IE'tt-eﬂnR.
Practical—inexpensive,  Warren,
Bmith, Spokane, Wash. e
“BEST_ Complete cartoon  course  with
nrtists ki 00, Membership Cartoon-
Ists Assoeintlon free, Corteon Publishers,

West Springfleld. Mass,
illu!trl'tﬁ;_l

CARTOONING Course:—30
lessons. over 500 sketches. $1.00 w’:ga
Montes Studio, Box 853, Pasadenn, Calif,

CARTOONING: Enay method course—
36 lessons, 6 bu-uu 818 [liustrations, com-
plete, 5285 Home Cartooning Instrue-
tions, 3456 West 116th 5t Chicago.

TRICKE Chalk stuntz, Catalog 10,
‘Balda The Cartoonist, Oshkosh, Wisconsin,

ADVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

BELL d'r malli Mail order house pulls
300,000 %7 orders with Oardner letter,
Others report big results. I write letters,
campaignd, for clients throughout Amer-
en, Uutllm yaur sul:llng em for anal-
;EI Lllaﬂ- afis, [Fepe. ardner Service,
L Mth -B-t!‘ﬁ't. Eansas City 2. Mo,
MATL-ORDER Or mgent ad reachin
1,000,000 families throoughout Unl
Biates $15.40 Inch. Newspaper. magazine,
mailing=list, rate=bock, free, Chicago .q.d-
vertlsing Agency, 20-PM West Jackson,

H600

Chicago,
ADVERTISING Placed, any publicntion,
lawest rates, complete agency serviee.

Biilled advertising—merchandising coun=
pel.  Ratelist and bookleb. entitled *Ad-
vortielng Resulls Par Sale' [ree. Baker
Agency, 2301 Dodge, Omoha, Nebroska.,

ADVERTISE = Newspnpers, MAgLZinns.
Publishers’ ratea. Martin Agency, 1TIR
Madison Avenue, New York,

COMMERCTIAL Art, advertising  11is-
trations, any pu . Trade-mark. let-
terhead or Iabel }UJ:HB Reasonnhle

rices. Haker Btudios, 3302 Dodge. Omaha,

ebraska.

FREE—MNew Advertisers Rate Cluide. 44
pawes, Includes evervthing, Lowest rabes.
E. H, Brown Advertising Asgency. Mer-
chandize Mart, Chl:ﬁnn

P‘R-EE—"AI‘I:I:LI:E Book''—'"Profila
From Clossified A \'rr:ilml:." TﬂLI‘J how
Be sure to read

and what to advertise,
this book before you invest ome cent in
Id!'Eﬂl.III'iI Rememhr—l.u freel Write
WE ; ohnson. Classi-
liud. .ndre Lng Hn.'nl er, 200 Enst
taria Street. Chicago, linols,
ADVERTIEE: 3234 Woards, 149 news u.-
pers. 86,80, Lists free. Advertising
mu. 4515-0G Cottnge Grove, Chicago.

T ADVERTISING Ploced Ir I::Ill_llﬂnu
newspapers U8 A., Canada,
Free service, Sé-page -mhlhn’ fre:. Baker
.ﬂ.dmualni Agency, A-130 Madison,
Chiengoe

BUSINESE BERVICE

JA . Fla,, mail address
200 monthly, Your mall recelved and
orwarded dally. Empire Muail Service,
Box 88, Jocksonville, 1, Fla.

REPRESENTATION 1In
Ei % E"rllr. Service Dureau,

WH.thJ.'nlhtm.
1401 - 2ith

HAWHINE Mnafl Bervice, Washington 1,
D. &, receives, reforwards, husiness. per-
sonal mail, £32. I:H] mnnl‘.‘hly Hn Hjne F.una
dolph l"'ba.l:l!- Lieltors.
=10, 3 for 2!:: calnj,
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RUBRER ETAMFS, OFFICE BUFFLIES

BUPERIOR. Three lines 35c. four Shc,
service clothing marking outfis $1.35,
Signatures §1, Blocum, 814 Bradloy,

Proris. Illineds,

ONE Line 15c. & linea 35c. 3 lines as4,
Exsello Bales, Dopt, B, Box 00, Bhreve-
port. Loulsianm.

ONE Line 18c, J—3he. 3—3bc, 4—450.
Blamp Works, Auburn, Nebr,

FRINTING, MULTIGRAPHING, MIMED-
GRAFIHING, GUMMED LARELS

PARCEL Post shipping labela printed
two colors II'H:IIJ&.LD* ;l‘m.l.t' four line return

mddress: =200, §1.00; B5OD,
£21.00; 1000, ﬂ.TE: EIJM. 512,50 postpald.
El.mi_}ie free,. The I'md Press, Box
- Edgewood, Ma

1000 PRINTED Letty rhr:ud.s or_envelopes
$4.00 prepaid  James Gallo, 15-06 150th
Bireet, itestone, N, Y,

100 Btzxl]l BOND Letterhoses and 100
EL;\:IHPE printed %1.25. Printshop, Lin=

QUALITY FPrinting, feasonable prices,
Samples [ree, “L . Lognntan,
Pennsylvania.- D
Btl:i]-ll aus:}tm G:nguhl‘:ﬂmﬁﬂumﬁu

Lo il - = ealls
ﬁqt.;t. Fitzco, 4D Hanmey, Springfisld,

20 BOND Letterheads,

B8 Bamples. Jemeph Johnaom,
1382-A Fifth Ave.. Mow York 29,

oo LOTS Envelope slips, 75 0%

elrculars, posteards, SB.T5. Al printing
Samples Gwd:prtn.L Harri-

ECONOMICAL Pﬂntlni“ work,
Good materials, | Iw free nov-
SN :Iu, prices. '.l'i:tnr_-.r Printers,

envelopes, B

‘Wd-u" tomnti t=
onder' au {;Hupm

Little

fter. 3

lnt INI:I . Wil nmnlu

you. Pries £3.50, Literaturs [ree

;‘II{EE'I'E!], 507 E. Trade, Char!uihﬂ ll;:]-1
PRINT At hame. 10z will bring & com-

Elﬂl.e mulu&m‘ presses, 1:;:«: and supplies.
., Peifier Company, Columbia 8t.,

Newark, N. 1

TYPELESS Printer. Printopress stencil
duplicator,  Lowest price, rofessional
Produsta 'H'-.dlmvl.lle Oincinnatl
PREPEB[DNAL El.enr.ll poatcard print-
er, complete, $32,45 pmtpnld. Challange
Associntion, B-9, Clucinnati, =~~~

BARGAINS — P:rmu E."m: supplies.
Bend stamp. 159 Harvac 5
Masns.

"B By

PRINTER
gfnd. stamp. B

IMEXPENEBIVE &xi Fﬂnllu.w
talls free. MNovelty Bh 'l‘I.l.iE.
Louisinna.

bargall il
o R, G

PRINTING Outfits o plie=. Send
stamp for delalls oF ﬂ.ll'ﬂt oF t:ﬂ'ﬂ'l.E 1.-|l'
iustrated supply book.

W-11, Meriden Conn.
T3ED Presses, type. |I:1lu. Lists 1&.
Turnhaugh Service. Lovsville, Fenna,

PATENT ATTORNEYXS

IMVENTORS: Learn now—without ob-
ligation—how ta probect and u]hm in-
vention. Seeure [ree *'‘Hecord Inven-
tiom'' forem with instruetions for making
disclosure and estnblishing dnte of your
invention—and free “Patent Oulide for the
Inventor,” contnining complete informa-
about patent procedure and selling

Ilu.utrn-thmu af mn.n:r
Inventions; over 150 basic
1 mmmmh. D:h!' mlu‘ hl: -mm-
Iy. For rnmp confidential service—
write A. O'Brien & Harvey
Jneobson, Fe la.t.:r::] F-teut Attorneys,

31B-K Adums Buliding. Washington, D, C.

i

1 Eusl &ih, .ﬂ.mlrl.'l.'lﬂ hIM
LETTERHEALD exciosive

i-rf.lll- desighing, ﬂill Br.u:ﬂﬂ Huntsville,

BH.RGAI'HB. ]’rl.m.:l
Pree price-list.

mj.meu raphing,
'mﬂl!‘ kidmore,
Portland 13, Dﬂ
Iil- W PWT'PAID—IW Blixll Bond Tet-
100 Benneville,
sm Wt-sr. Rmua:lt Fth:.deIp!lI!_lcl Pa
“FREE Bamples grinuns “values] Any-
't.hin.t ynu e, service, Heason-
able, Reporter. Chelsea, Oklahomi.
IH'\"EL{.'.II"M Without m;.l: BI:I'I
tamp. Wood, 346 Main, Brockton IEl.ll
HR:HT Mim phlns Printed hﬂﬂnu
“'E Btapleton, N. ¥.

PIR.E‘I‘ CQunli l‘i ti
priced. Enmp?ul:? lgur;te:;‘ﬁlnbln:u Mil-

l'nj Perl.nlrlru.n.i...

Bualness cards §2.00,
umma_ﬂ_ﬂudmr. Vallejo, California,

g1, LETTERHEADS, n‘nw!unes
Atatements, Dbusiness ecards, Poaronmount
Preui Atlunta, Mo,

g e e e |
T
prepal n ;
MIMEOGRAPH 2300 Lette
posteards £1.00, Additional L m mer
jee, 180 W, Washinglon SBireet, Chicngo.
PRINTING. All kinds. best waol

P1i4d, Muskoges, Okl

100, Mo linenge limit. Daollar tur&cn-
rk. Try

Edwards Press, 5217 Filbert, I"I.LlLI.dr.-la:lh.l.l_

INVERTORS—PFimt things oome first.
Your first move toward Mm|r|n1 n patent
on your invention ls acquiring full infor-
mation on what to do, Our two
YiPatent Protection™ and "When and How
to Bell Your Inveption™ contain this in-
formation and other helpful data. Oet
them  Immediately, together with our
"Evid!nm af lm'euunu’ form. They cast

naoth JDE’ gw mumu no_ obligation.
Evans & Cao,,

ou

{?ﬂtﬂ Aaw Regs

lstered  Patent th'ngi TH1-L Merlin

Bullding, Washington,
INVENTORS—Bofore d ]ﬂlil'l.f &qur in-

vention to mnm send for form

of “Eichndul.u af ﬂunmmﬂnn
and .!l.lln'l‘ﬁl‘.'ﬂ Feea'' nr.mu.
Hent {ree, Lancaster, MIIEM A

n:L l_!_n‘__w_e_rl. Building. ‘Washington. D, O.
l'r:ﬂ Lmﬂnn 1 K Btrest K, W..
Washington, D. O

C“INVENTOHR'S Guoide.” 100 mechanical
movements, free; advises on patenting.
Frank W. Ledermann,

sulll lnr:nl.'l.ml.l
rﬁ‘ masan Stroct. New York.
PATENTE—Trade marks, Preliminary
ldrjm book and disclosure form free. Per=
sonal merviee, Inln.q:w cOathran, 315
McLachlen Bldg ashington, B. O.
Registered Patent Attorney.

PATENTSH. Protect your ldea
In|: lree "Prn-ur of Invention™ falder. E:-
personal  sorvice, blished

Es
! E, '.’rmmm, B7l Woodard Bldg.,
"i'i"l!.hll:l.gl‘.-ﬂl‘l D o

POPULAR MECHANICS



I... F. RANDOLFH, 303-B Colum
Mﬂliﬂi D0, Low cost

B.EI.L I mt I‘.hrw:h n l-lll-l" l':'lll-l-
ified ad in Poguiar Mechanics. Many
aliLe ut nily sund 1t ta, m"
Inss
tising. 200 E. :‘.iuurlu Bt., Chicaso.

FOR INVENTORS

INVENTORS—Information on what to
do Arst toward securing a patent on your
invention &5 of vital imporiance, “'Paient

lon™ and ““When and How to

lugtrated boaks—es 'llh-l.l. ta da
first, and a lot more, Elcl this Informa-
Lion  gubel together w “E‘I.'Idzhm af
Invention'' form. All lr.hru will be sent
to you Ifree, wrtu immediat=ly to Victor
J. & Oo., tl.'red Fahunt Attor-
l]]ilrg_ Tid-L Jltrl.Ll'.‘l uilding, Washington,

INVENTORS: Learn now—without ab-
ligatlon—how to protect and sell r in=

ventlon, Becure free “Record ln\'m-
tion" form with instructions for making
disclosure and eutshlumul date of your
inventd “*Patent Gulde for the
Inventor," m.nt.um.u.l complete informa-
tion mbout patent fruldure and selling
inventions; giving of mnng
syecessiul I.nwntlm. over |5u basie
ehanical mavementls, Delay may be nnlil.

For prnmptiwrrﬂd-anuﬂ mﬂHﬂte
l-lrld 'I’lh!l:ll. Atlm.'n J1A-K Amu!ul
Washington,

ﬂ.u{ Inventars nu.ke m:rnqr today?
In 1641 nlone over 4,000 mssignments of
patents & month were made by inventors
to manufaciurers or individusls. This

‘Pro-
nee and Bell Your Imventlon, '

Finnt
SBpecial farm “Irl'l\enl'.inn Record™  also
malled free, No ton, MeMorrow &
=¥ .n.'lhw Building, Washing=

lon, D. C.
mmm IT" f
nl‘nﬂd H J\Etl.ednhd; gﬂ.

lernrllu Dept, 30, P.O. Box 5T01, Los

MANTFACTURER ‘Wanfs inventions,
Large well-rated manufacturer engaged in
war production seeks items for war and
post-war manufacture. Equipped to man-

ufncture almost an:thlnqh; metal or of
plastie. but expecis nch oot intoe
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FRENCH,GERMAN, OR ITALIAN

Big opportunities awaiting Americans who speak Spanish.
Learn as easily as a child learns—"by Lsténing" to these
brand-new CORTINA recordings.

Only I5 Minutes a Day
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P The “Cortina Short-Cut™ tells just what you
want to know, Interesting. Get it

Write Today-~OW/

CORTIMNA Academy (Languags Speciallais
for B0 Yedrs) pept. G410
108 West 40th Streel. Mew York 18, M. T.
Pleani mend mo frecs-—wiihosl obligsibon—
I amy interested In Dmarkd

e “*Corting Short-Cut."
O Spanish O French O Ttalian O Cerman

METMO. o vccossnmanrnmdsas

AdArDas. o0 .

QUICK WAY
TO LEARN MUSIC

— play any insfrument

gr o neal thrill out of music! :

Play the musical instrument

you like best. Start right in with

simple tunes. No tedious old-
fashioned drills and exercises.

It'seasy! Everything isin print
and picture, You see every posi-
tion and move, Thousands have
been amazed ot their progress in
just n few short weeks. Now
they're sought-aiter puests for every party! Don't miss
put on the popularity that is rightiully yours!

Mail coupen today for free illustrated Booklet and
Print and Picture sample that show how casily and
quickly you can learn music at home. Just check instru-
ment that interests you. U. 8. School of Music, 710
Brunswick Bldeg., New York 10, N. Y. 45th year
{Established 1898).

FREE PRINT and PICTURE SAMPLE
U. 5. Secheol of Muwsie, 710 Brunswick Bldg., New Yerk 18, N. Y.

Pleass send me Fres Bookiet and Print and Pleture Sample. T would
like Lo play instrument checked below, (Do you have lnsirumest..... 1

Piimo Gultar Baxephass  Trumpef Uhulele

Vielin Aczordion  Mandolin Tenar Banjs  Other Instrument
Kame.

Bireet = s FET AT
L, o T R S P Y -
32A

Handy Order List
Check and Mail!

Little library of

USEFUL INFORMATION

Here st nmazingly low cost in ihe -Prrl.r:ll.nn.l help and informa-

tion
Popular Mechasics

o have nlw::;':- winted, Articles in previous issues of
nve heen classiffed according to subject

nnd are now nvailable in these handy reprint bookletbs.
MAKE SELECTION HNOW @& POSTPAID TO YOUR HOME

5 for $1.00 12 for $2.00 25¢ Each

WORKSHOP Eil.ll PMENT
BOOKLETS

How s Use Measuring

Tools— 106,

Power-Oriven  Baws—T4.

Drill Freases, Grinders—T9.

Sandern—a0.

Wond—Metal-Turning Lathes—B1.

g Machine, Hachiaw, Cutafl
Whesl, Shandsr=8F.

Lathe Tools ¥au Can Make=101:

Workbenehes=Teol Calinets—4T,

Spriy Palniing—04,

From Pattern to Casting=—%1.

BOOKLETS OH SHARPEM-
ING, USING TOOLS
Tool and Saw Sharpeaing—92.
u..ngbd.ﬁ“*lru: ning DOrills &
W — T,
Successful Wood Turning—32.
Mew o Head Blosprints—T1.
fetal Turming Lathe Minks—29.
Dperating & Metal Lathe—100.
Ment Trealing & Hardening—103.
Warking with Glass—10%,

ELECTRICAL BOOKLETS

Wewinding & Servicing Electrie
Watnrs—TE.

House Wiring—89,

Eiectromagnets & Solenpids—ad.

Transformer Gonstruction—4 L.

The Boy Electrician—~4d,

Sobdering & Brazsing—i17T.

Ara & Bpot Welders=5.

Troasere Finders—13.

ELECTROPLATING
BOOKLETS

Elactranlatin with
Illi:.bll. Ghramiam,

Copper,
Cadmiem

—B.
PFlating  Lesther & Other Hon-
Metallic ObjectE=8T.

HOME IMPROYEMENT
BOOKLETS

Simpls Home Improvemsnie—

Buiiging Extra Attic Mooms—323.
Attractive Basement Roome—3d,
Lower Your Fuel Eani—=31.
Hanging Walipaper=38,

Suring Leaky Bawodménli—48,
Fiiting Homs Games Room—58.
Built-ln Piaturss—THE

indoar & Ouldedr Fireplaces—ai.
lidlﬂ,nn Home of Iasect Pesile=

GARDEMING BOOKLETS
Backyard Gardeniig—-30.
Lawr & Sarden Movellies—T3.
Trelliges, Pergolas, Fences—78.
Laws & Garden Furnilure—T7T.
Playground Enolpresnt=—"T3.
Concrete Garden Furniture—=8,
pird Housrs=T.

Farm & Garden Tractors—A8.

CRAFT WORK—HOBBY

BOOKLETS
Complete how-to-make-it
instructions.
Magazine Racks—_T,
Clock Cases=50.
Making Berving Traye—83.

Check and mail with this coupon!

Ehildren's Beom Ferniturs—S1.
ook Endy—33,

Small Tablse—54,

Amoking Stands—S8.

digsawed Mevelties—85T.

Crrmhn— 5.

Book Casos=59.

Boll House & Doll Fumiture—80.
25 Shelves You Can Make—8d4.
Movelties Furped on Lathe—83.
Inlay Pleturss—Vanesting—03.
hlhilamm. Wapd, Seap Carving

Rctian Toys—6,

High Fiving Hites—&T.
Windmills & Weathervames—S8.
Lamps in Wood, Metal—89.
Home Werk Opportenitice—1i8.
Telricoprs—20.

metal Crali-38,

Small Loami—3T,

Waed Fimishing—_40,

Bem Cutlin 2.

Waorking With Plastics—81.
BOAT BUILDIMG
BOOKLETS
Build ¢ boat at home—
you can do it
14 Fit. Outboard Muaaboet=1.

14 Ft. Sailing Dinghy—328.

21 Fi. Sioop—a8.

Rowheats, Bicycle Boat, Small
Dinghy—83.

Small Bail mosis—B4.

Twa Guthaard Runabouts—8%,

Build Yaur Own Cange, Hayak
Sarfbaard—30.

Fast Class-E loe Yacht—32.

AUTOMOBILE BODKLETS

Autn Winks and Sherioubts—10,

Building Trallers=3T,

MaolarBriven Midget Car &
Scootor—34,

Stom  Auto Electrical Troubles
ey

5.
PHOTOGRAPHY
BOOKLETS
Save Money—make your
own photo equipment
Phots Emlargors=—1,
Fuote Frinters & Dryer=25.
Pnote Darkream Eaulpment—09.
Ficture Projectar, Trick & Table
Tep Fh raphy—87.
Photo Kinks—08.

FORMULA BOOKLETS
Simple ingredients—
Maoke Usetful Products
Sleaning Farmulas—11,
Conmetic Formulas—12.
Fopil Products Fermalse=1§,
metsl Plaling & Colorimpg—21.
Re-Silwering Mirrors=T0,

MISCELLAMEOUS
Chemical Experiments—8d.
Taxidermy—=8.

[*0 ] El‘b-"_ ne, Tourisks Cotiages
magie for Everybody—239:
Trapsing Small Animale=33,
Training Your Dog=38,

smail Furnanes=236.

POPULAR MECHANICS PRESS, Dept. 484, 200 E. Outario 51, Chicag

Just check ihe bookists you want imdndmeem CoOCD
8. A. enlyl, and mail this sdvertisement. 1t s

. order 81.00
r order Islank.,

Foia
When powiman hands yoa beoklets, pay him the price and few cents
posiage, Ask for big FREE citalog of helpfel beoks.

[If you send payment with onder we poy postage, U, 8. -'.'“F-'""E.-*
slamps may be mailed f carefully wrag Same money-back
Fuaarant eel
MR, csvsavrssssianransssssssnbansn PR
AUAreES. s s s s s s s s ra s e s r s s pr s A SEE N AR R REE T B W

e R R T e Biate .

POPULAR MECHANICS



The Age of Chemistry™

eeaft Chemistry Book de=

New 1945 Che

#cTihion many o ENE wiperimenia yoa Ccam

porform ; snd telly of the big opporiunitisa,

bath mow and In the To Iure. for boys with

a kping] of chair « o « Bond Today,
THE PORTER EHIHII:M. COMPANY

26 Prospect Ave. Hageratown, il

A Byan
Ingineers
ji ahith
ratunad,

You can lenrn o design nirplones,
1r--.r. Study Courae in Aeronoobic I
e will prepare you guleker for
l."-.----i eIy n future. Easy to wm
No experience BoCEREary.

PHE 24:-Page Valuabils

ltustrated Booklet

RYAN AEROMAUTICAL INSTITUTE
AZL0 Lindbergh Field, San Diega, Califormia

sux ENGINEERING i

With A Chartered Educationsl Institution

Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting,
Architectural, Steam, Aeronautical, Ru.dln Structural, Mining, In-
dustrial, Highway. Petroleam, Mofime, Chemical.

Courses in ARTS AND SCIENCES: Philosophy; Education; Letters;
Fuoblie Health; Medigal Jurisprudence; E‘a;rl;'lvuira ¥ Sul:l.l.'lh:lp;y:
Physica; Chemlstry; Goology: Pol, Science; eology: Law;
Business and Commerce; Accounting; Mathematics; Statistics;
Agriculture. : : 3

Meckinley-Roosevelt Incorporaled, 4810-TC, Sheridan Road, Chicags, 40

HOME 3TUDY
AFFILIATE

LSOMAL BIFCCERSS and
GEIRL EARNINGH, 91 years expert instris.
ver I siudents eorolled, LLB., Dogres
arded. All texta furnished, Ensy payme Spend
i".lr FREE BOOGK=—""Law poid Executive Guidanes,™
AMERICAN EXTENSION SCHOOL OF LAW
Depl, 34-M, A East Huros S, Chickga, ML,

famous SHOP BOOKS

4 VOLUMES (While They Lost) ONLY $ 2
e

I.ISEFIJL IDEﬂS BOOK Fiven Fre

Sent for 5 DAYS EXAMINATION
Money Refunded i not Satisfactory
You Keep the FREE BOOK

hufidreds of money-making,

b saving am Fou Emh
isp Notas Lilirary will lselp
siar jobs in hundreds of different
If you do machine nhop work of

BTUDY AT HOME oe I'E
Al

sheet-metal work, palnting,
tey repnlring, conorete work,
pleeirleal work, wrat laldmigs

1, Eloss work, generm] repolring
tosel-making. masonry or home e
work, you aesd the Shop Notes Libs
rifer today whils supply lasis. F
hig books ineliding the new A w
ume snd Shop Notea for 1042, "4, ‘40,
EOO pages. 1AR00 helpful articleg—rnly
E2.00 postpaid,
ACCEPT THIS GIFT

Hend two on ar biills with coupan I:u T
nf jHy  posir Frwh 'l'rli‘ I UL,

i BT ery. W wil

1 L
tos Libmary for 6 days A If you
like 1t retum hobks amd we will res
payment, but you ko the
i ns o g from oa. i rn
imiisd supply of some vol

wmEE, lll::l rtrl-ll:rh Ecsiany, ey
1 Rush the Shop Notes Library, 4 volomes and Free Book,
1 “"Useful Ideas.” If T return Libeary In 6 days and koep the i
1 fres h-n-nk u will refund full amount prid. 0 1 escloss
i £2.00. will pay postman on delivery. ]
I TR v e o L S e - R :
- eSS R s e e e e ]
e L R R L ip g a1  JErP e e i :
U Bl s POPULAR HHIIIIH' PRESS, DaplL 492, 34 lﬂﬁh!..mn

o - - ——-—-———1
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ree Iay Offer!

REPUIR ANY MAKE CAR -

Helps EVERY Mechanic—even
experts—de repair jobs
easier, quicker
Explains overy nots we-
wmir operation STEP-RY-
STEP., Eaxsy-to-usel Huon.
dreds of photographs, dias
grams, drawings, ahow

Explales Every Repair Job en

Ev H oxpet “how to do it" of
ot e o i,
Amer [cn{] Rantam: ll.'. i aodd] ‘,_i'MJt!"g. .
J'ﬁb.l!l!-l." Eleetrie, Fus
ooaling, LII|IFI.L'II.|.I-1'|E|. S5F=
IJ--EL' tems, Clutch, Transmis-
ﬁ_tl‘ir-'..:abll';.n!_ {l"'ll’]"l:lrl .:.1in:1_' 'I,fl|||-.-|-r.;;|.| lEar
B ||.-I!'~; d End; Wheals, Il.T'LkI'A.
coln Zeph KEnea Action, 5
Wagh' O T norhers, Spring Body:
(I?Il.rr"n.nf IF;I!.}:;]"'!I-HF f'_'il'n_l!- Wheel, Ovordr
erce Afrao ¥ ] ;
TuieRy ]"I'l“'thl' o 1 Fluid Coupling!
:f__:ﬂx_u;k; Terra- 150 FACTORY BODKS IN ONE!
| 200,000 Pacts, 450 Imagine n COMPLETE
51'.r|.rr| ':H.]|}t:lli‘h-'.utrr= COLLECTION of ALL
rawings, ngrLos, official shop procedure
Size n - S
ll.\l|+|!a".;_-.';]:,|.1[|.-'.ll'l.nﬂ.r'.l'll?-s 1 mnnurls, prepared by
Leading Automotive ench car munufacturer's
Husiness RIBERZIDE. own englneers! That'a

what you GET in this book!
Open the manual to the ear
you want—you'll find every-
thing to show the right way
io do the joh. Thiz iz the fac-
tory shop manunl uwsed by
the T, 8. Army, trade, tech-
nical and vocational schoals,

SEND NO MONEY

Simply fill out coupon bes
low. Mail it todny and o
copy of MoToR's up-to-
the-minute Now Auto Re-
]-JI.-E Muanunl will be sent
to you nt onee for T deya
Frea Exum:nn'.:ion.

ﬂ-‘lil Book Dept., Dexk X0, 572 Madison Ave., Mew Yark 22, N. Y.
el to me at ones! {ch.m:t box nmmuue book you want),
D H;T-;E:-rnutn gl:l-.;!n H#HH!L r.r-uu-mr
e
Lhgailow ¥a I
¥ 1: days. { I? remlt "n' ith order.)
aToR's TRUCK REPAIR MANUAL,
0 remit #1 in 7 days, $2 monthiy for :"m'é’f&,.‘ i
postuge with final et (4038 in all), O Tl
rétuFn bock in T days. (Foreign, remit $11 with erder.)

.I'It-l.l‘.l.‘h.

I
|
|
|
I
I
I
I
|
I

Name_____ — Ape
Addreaa _ E
City — 1T
Check here if enclosing full payment. WE 15
posinge. Bama 7-Day turn Privilege, e
h——_---—_—-—_--h_ﬂ-

&
-



A COURSE IN DO-ALL

CONTOUR MACHINING

Today's fastest method of
removing metal. New, inter-
esting work that pays good
money everywhere,

BE A SPECIALIST
IN 3 WEEKS

Just 120 hours—34 hours in class-
room, B8 hours of shop work—
and you're ready to step into a
pood-paying job.

DO-ALLS are used wherever tools
of war are made and repaired.
Operators of the DO-ALL are
necded in the Army, Navy, in
Arsenale and Shipyards. And when
penee comes, DO-ALLS and op-
erators will be in demand for powerful, fast production
of eivilinn roods.

SEE THE WORLD WITH DO-ALL

Thouzands of DO-ALLS are now in use in forelgn eoun-
trips, Thousands more will be exported when the war is
won, Follow DO-ALL into Auwstralia, China, Franece, Hel-
gium, England, Russia, Brazil, Argentina—and help the
J;L]Hei and occupied countries sback on their commercial
ool

Write for full information teday.
OD-ALL Trade School, 1308 Unlversity Ave,, Minneapolis, Minn.

I308-10
T waABL Lo
Knaw  minss
oboal  Lhe
Do - ALL

;_I' PRIN ln-g
TRE.
nbll-u:urinn. Addresa .

MAKE YOUR oOWN

POWER TOOLS
-

at Low Co¥,

from ofd Aulo Parls eke. ]il

A New Edition
Featuring TOOLS of WOOD

Mow you can have o good lathe, drill
preas, eirenlar and band saw and oth-
er power tools in your home workshap, at
a coat of only a few dollars each. Make
them yourself from old nuto parts, dis-
carded sewing machines and other odds
and ends that cost little or nothing. Get
thia new book—""Forty Pow |.|l||]|- You
Can I'rIukl.' i ¥ uutusnd

MAKE EVERY ll"‘g'#!l TOOL HEEDED IM YOUR

ME WORKSHOP
Bams of ihe pwwr: tools you can make mre:
& Band Sa 2 Dvill ™
1: EIIJII\JIIL'IH: 5I:Ilnnu.-hlm.'-.- 1 Berndl Banrs
2 Circular
i E_!n;hn:ll lﬁ.qni g ‘g“ﬂ’d;‘\""lfﬂ Lathes
oW er Saw 18
| Jdig Shears 1 Shens.ar Youlting Biachine
1 Cist-0e Whisel ail Gthirs

Information teo, about pulleys, belt
Just pubdishesl. Ko 4||:||-r-’:u|u:n1l|; |||I'u |':_', m‘i‘: :M‘ drive methods.

PDPHIAR MECHANICS PRESS

Dept. 490 200 E. Ontario Street, Chicago

m me!B m.lhn i ATHE MASTERY essy with this Fensaifns] New
Tralwing. Exnmiss § daps sl owr sk, Mowey back i you
dan"t sy e bhe l.'ml.hl llﬂ FLA8 ever boughl e

Each stem of LATHE Opesatlon b shown in hle, clear phedns, ade doubdy plain

with simple 4-1-0 instroscions, eplsess olid, slow "™ Ei-ar-m s’ -.-
part ol kaihe work so sy tlal many man slfisr IInul.ln{J.l.m.r sty bevama supsrvisses
or instrustoss’ ' Engino lathe Opemtions’ s complete. Nothing slse o buy, Onoly §1.95
the entire tmining that may be worth hundrods of dollars 1 yeul

The only bk thab covers ll ik setoups, opeesibiaa, procedures on all trpesol Tathes,
Oives you shortcuts snd wuye of surine accursey that even many "okl timers™ do sot
hsow. Dupeis of scabes sid tables nid 16 setial work sl Wiegeists deluded froe—
selal dally o Ehe b,

Fand tompon &t onen. Keep boolk five deys Then retumn fer neloed or keap B §1.56 i
abe full price.  Jush soupes wday.

WILCON & FOLLETT, Dept.-310, 1355 5. Wabash Awve., Chizage (3] 111.

FIVE DAY TRIAL OFFER
| WiLcoX & FOLLETT COMPANY

akms mymry

1255 5. Wabasih Ave., Deph, 710, Chicsgo (5, lllinsls I
I Aluil = EHGTINE LA.T'“'E NFERATIONS whih [nee pracites pradescior
t and rule. oo willl redund my money il I relsrh cowrss wibdn Ave daye. I
I enclsss $1.88 Skip DO far #1 “'p'u.n
| O il pawrment O osiire snd COD o |
-I M, . o B e, PSS R R verramasren |
City .. casiemeidmmsasErsantarnramnnraryryn SRR ol
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FIVE ACRES

AND INDEPENDENCE

A Practical Guide to the Selection ﬁnd
Management of the Small Farm

By M. G. Kains

This book iz a eemplote,
practical guide fo the select
tion and management cf a
small farm, It explains how
a small farm can be self-
supporting. What farms naot
o buy. Hew te choose the
right {arm, based on proper
soil, -lecation, irrigation,
elevation, elimate, etc. Then
a detailed explanation of
what crops o plant and
how to make them yileld
resulte, sure-fire methods
of qrnil:i.ng, rolation, irans-
planting, etc. Finally, how
fo make a profit by selling
your excess erops, livestock
and preserves. Writlen by
an expart who has made a
real success with many small farms. Hevised, enlarged
editien. 413 pages, profusely illustrated. Price §2.50

Only $2.50, Postpaid In U.S. Ao (Dutside U.S, §2.75). Order Today

POPULAR MECHANICS PRE Roocm 490 & 200 East

antarie  §t., Chicage

POPULAR MECHANICS



PAY-RAISING — EXTRA MONEY

BOOKS

in supplying outstanding
new books of marit
Ilnph % for - 1ns4
il 3 oY
man who uses tools, . S0
Bh Hotsa Libs
volh — 1044, 4.5, 43,
41, 40 (oo dup. mat.) ¥2.50
Redrigerated Locker Manual
Flant aperation, guick
N 6 4w K
Palnti Furmiturs Fin-
ishing & Repairing
Naw 5 -ht?: teniak for
i Lsm e
ot T T
How to Read Blusprints
Solf-help bouk sSIArS
with langisge of e
priints sl loads ur o
resding acteal nuehine
Blp PIENE . o o000 w0 o BE80
'Ill'nlnldlﬂul Hrazing & Sol-
dering
How o 'Iﬂl.lél‘d. n:wln
SuEipmenl  an s U
o =l 1 e e i $1.23
Qarden
Build own trellised,
lawn  furniture, fire-
places, OFLAMENtS, £io.$l.00
FPower Toals
'"Igd]d own saw, drill,
Indhe, sander, ek,
froa seraps—eave Ml
EF ...---.I.-.------.. L2135
Riwinding & Servicing
lectric Motors [Mo.
sissanamnnnsa SR
Running a Wiiling Ma-
ehime [newl ... .<51.50

Auiapawer
fﬂ'l’;:'ﬁ'lri 1?11- audla E:':'
erators  inio  Ee .
wolders, eic . ...., . $1.08
Housse Wiring (Ne. 891
All informetbon nedsds
wdl fo do complete job. (28
Maodern Refrigeration
'Iluuin-:'.
B e e
DOyhe's Aute Encyclopedis
lincludes Diesels, air-
lmne ongines)
orld’s mEreaiest hook
for mechandm ... .. . 5800
Sheet Metal Work
Sclf instruction in all
PHABPE oo s oo B850
Tool & Saw Sharpening
INo- BEN .ovvvcssnns AED
Armature Windin
Construction, winding,
renairing AC & DC Mo-
Irs, EOROrALE ..o
Bulld Your Own Boat
eseriies 17T populnr
mnls—rowiants,  sail-
Tenals, plywood ol
lmard, etc, 102 pages$1.50

Fvur?.ll? Practioe . ., . ... 81,80
Hig emgal Sl Taught
4 ¥yr. course In ooe
il csscasnapsnnsFLEE
Carpaniry
Loarn  modiérn  mirth-
soasowesana s Bl 00
- §2.00

Mew T34 page Boak

bandicralt projects. . . S0e
What to Make Library

B wols, —104d, 48, 43,

48, 40 dno dip, mat) $3,.90
Riueprint Reading

Far building traden, . 51,35

Mk

W mH:T an oo« o B O
Action Toys (Mo BB}

Flans for X1 eas g

AR LOY®. o000 nea R0
The Young Craflsman

Weow Dbook  cleseriben

over 450 thligs Lovs

Cn mabakRe ..o e 1,00
Flve Bores and Inde-
BEsdence

How fa imake mon
odk  Rmall v .?..H.ll?
HIH;J.I Small Momes
gelian of 10 pop-
wler dosigns

gm! eheck (e sooks you want, write
an

hands you books., pay him the
o.-8. anelose peaml tianee nm

Use these books to prepare for
n better job—bigger pay—to
start a profitable spare time or
full time business of your own.
Popular Mechanies specializea
beoks on many subjects. As

appear, we will revise this list

KEmnots, Ties, Splices
For everyone who uscs
TP .I..J...;.......QI.UU
Laihe T
e """'.“.....!I.:ﬂ
Fl-lr!liu

ew hooks on manus
fnetury ancd use, , . ... 5300
Waorkbenches & Tool Calb-
inets You Can Bulld
[Ho. 4T)
Your Car

Hundrsils of simpls
car popakfs, sharl-culs,
Fix it pourself  and
EAYE [OMEY 0000 FLEE

sepnnmas rRBE

The Mechanic

The Boak for your lsoy

—aNy I . ieaas 43.00
Modern Radio Servicing . $5.00
Eﬂlnx-lflhl Hardbook

e
parden, farm ... ... E1.50
Gl Burner Handbao
Hew book inkes guess
work oul of servicing §$3.50
Etes| Fguare Pochet Book
Besi methods of asing §31.00
Motor's Truck Mepair
Manuai

l:url.ip: repair Tmrh:
BRrTicing  wvery gnsc
EET w42, ..., . %000
Phals Bucas o "
Construct own  egieip-
ment.  Eadgets.  Make
better ph L 1 B ]
i niary Fargs Pracs
UER = a3 nan e ans BALOO
Welding, Electrig. .....$31.28
Walding, Oxy-Acelylens
Welding, outiiisg. ... $1.28
L LAFTHITES 1R + 1+
Flugrescent Lighting
Hew manas o\ rone
strusilon, instaliation,
Fepair . -

Skimbuildi
HIHIHD“.
American Machipists’
Handbgnk
World's  maost  uased
techinical ook ... . . Bd.00
m:hbl‘ll?'l Hard hiosn
Estaldizhed sladards
and practices . ... .. 98
lcrn’l Caloulator
“ipuring made eany ., .. Bls
llum'h-j:m _Inatallatisn &

ir
wi{hong|
i A TR
Alroralt Shest Metal
Werkiera Manual . ... 5300
Morey Making Formilis
3.902 ways o brans-
form  simple  ingredi-
gnts Lnto useful prods
LT T %3.00
Wine Makers' Manual, . $1.30
Juda, 30 Leisons in Mod
prn Jlu-Jited ... .- BR1EBD
Maodern Core Practices &
Thieosi

s
Omly ook  wuablished
ireating ocompletel
with preduciion  an
use of cones in metal

COREAAE o v vvono s sA.CO
Madern Waleh Repalring
T Mllultlﬂl wmaa s FRED
Modern Clocks
Servickizsg apring
wolsil, elestre §3.50
i O
Poprmanah o = 1.0

your name and pddress helow,
mail fhin advertisement. [0 i8 your order bionk. When postnssm

rice and few cenls poalage. (utsile
Include 15T additional for shipping

ehafges. Ask for new FREE zatalog of helplul books.
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at Home

MAMNY FINISH IN TWO YEARS
You may finish this simplified yet com-
plete course as rapidly as your time

permits. Individual instruction for each
student. Eguoivalemt to resident school work—
prepares for eollege eéntrance exams. Standard
texts furnished—Diploma. Credit for subjects
completed elsewhere. Single subjects if deaired.

BUSIMES5—INDUSTRY—MILITARY

Perhaps in no other time has such great emphasis
been placed upon the importance of & High School
education, Military authorities, manngement of
essential industry, and execotives of eivilian busi-
ness mll join In emphasizing the need for High
S¢hool training.

Fromotions, to higher rank and to better joba,

ta those who can think clearly, speak correctly,
write intelligently. and figure accurately as & re-
sult of their High School training.

Our High Sthool course prepares yon to mest
preparatory educationnl requirements in all ficlds
—qulr_'kly..

COLLEGE ENTRAMNCE

During the past 10 of our 46 years, our High
School graduates have been admitted to 531 ﬂ?{.
ferent Universities, Colleges, Junicr Colleges, and
Mormal Schools—807% of them withoot entrance
examinations. Course nlsn preparss you for pass-
ing pre-professional examinations,

TO HELP WIN TODAY—
TO HELP BUILD TOMORROW—
COMPLETE YOUR TRAINING NOW

No matter what work you do toda

¥, you can do it bet-
ler—improve it—til you're o High School graduoste,
No matter whit you cars now, you'll meet keen coms
petition "when the lights go on again,” and yoo'll need
a High Scheol education to hold your awn,
No matter what you plan 6 do—io onier College,
Husiness, Industry, the professions, of to be more sucs
ceRalal socially—i1he incrensed ability amd self-son-
fidence you get from our High School training will ba
lm'nlunlil!leilen you. Moderste fees, payable menthly,
COVEFR @ nstruction, textbooks = i
o Gt nd Diplomn. Stard

MANY OTHER COURSES

Turn Over 150 moted Eduentors, Enginoers,

1 T and Business Men helped o Our
Snare Tlm! Spiecial inRSraction ImAaleria which ia
g iziind by many resident schools, colleges,

e ss by war tralning  classes, appremtiesshin
FiLS, R. Mavy and Province of

Fome srabt

training nt ome for the Best payeng
lines as Jisted In_ the coupon. No obe
lgmilon. Write TODAY.

Mail compan for information sbowt fire that fateretts you
Amuorican School, Drexel ot 58th, Chicoge 37
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Above it G-E MAIDA sewing
wanchine Iﬂmpuﬂﬂlin l{.:-l ln-#
in picture at left. Filament apire
is finer than a hwman hair but
special mounting provides high re-
sistance to rhip"s vibration. Each
signal device {(indicated by arrows
in drawing left) containg several
of the lampa to provide for safeiy
and give sufficient lighe in colored
lenses.

How a Sewing Machine Lamp went to sea

Vibration-resistant General Electric
lamp adapted for Navy signal devices
and Instrument lluminatien

EVERAL vyears ago General Electric
scientists developed a special vibration-
resistant lamp for sewing machines. It came
into wide use, not only on sewing machines
but also on vacuum cleaners.

The vibration of powerful engines aboard

naval vessels confronted the U. S. Navy
with the problem of finding a vibration-
resistant lamp for signalling devices and
instrument illumination.

G-E engineers suggested the sewing ma-
chine lamp. They went to sea, covered the
ship from engine-room to topmast, helped
the Navy put the G-E sewing machine lamp
through gruelling tests. It proved to be
exactly what was needed.

Making lamps for the armed forces is only one of G-E's wartime lighting
jobs. Eliminating glave, gloom and shadows, in war plants, big and small,
is anotber. Send today for a free copy of G-E's new booklet “How
Light Can Help You Speed Victory'. Write General Electric Co.,
Dept. 166-PM-J, Nela Park, Cleveland, Obip.

Hear the General Elecivic radie programs: "The Howr of Charm", Sun-

day, rowo pom., EW.T., NBC; "The World Taday”,
New, each weekday, 6:45 pow, E.W.T,, CBS,

G-E MAZDA LAMPS

Cm

GENERALE®ELECTRIC

e
THE BEST INVESTMENT IN THE WORLD IS IN THIS COUNTRY'S FUTURE — BUY WAR BOMNDS
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Pan-American’s Strate=-
Clipper gives a hint of
postwar air travel luxury

OCTOBER, 1943

By Ralph S. Damon /7 =" -~

r
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E'\-"ERY now and then somebody sticks
hiz neck out and says something about
the “Future of Aviation” and generally
regrets it. Now it's my turn.

I propose to talk of the ten-year future,
about 1953. We shall assume that major
hostilities of this war shall have ceased in
1945; that wvietory will have been won
through the overwhelming preponderance
of the aviation effort of

nel, as evidenced by the official box scores
in all war theaters. By the end of this year
our production preponderance should be
easily 5 to 1 and perhaps 10 to 1, foretelling
the complete doom of the Axis aggressors.

At no time has the aviation engineer
stood on greater thresholds of opportunity.
At the end of the last World War, the fast-
est pursuit plane had a top speed of 180
miles per hour. Twenty

the United Nations, who

years later our commer-

today are outstripping the
Axis in production fully
3 to 1. Not in production
alone, but in quality of

equipment and in person-.

The auther, until recently President
of Republic Aviation Corporation,
builders of The P47 "Thunderbelt,”
is now Vice President and General
Maonager of American Air Lines, Inc.

cial air liners were cruis-
ing at that speed, and one
new model not yet in pro-
duction exceeds it by 50
percent. Before this war

OCTOBER, 1043 gwd,ﬂ?w}i : 77 ! 'zf 1



ends we should have pursuit
planes in combat with speeds
exceeding 450 miles an hour.
If we merely extrapolate the
future in accordance with the
past we should have trans-
ports cruising at better than
400 miles an hour within 20
earz and coming close to it
1953. True, certain con-
cessions to altitude operation
will probably be required to
achieve these speeds, and it
will take long-range hops to
obtain this altitude, with an
arbitrary loss of time at both
ends of a transport run.
We are just on the threshold
of having airplanes which ap-
proach so closely to or perhaps

Biggest of taday’s fying ships is the Navy's
Mars, abeve, built by Martin, Below, air
line schedules Forecast for t953-.#

go through the speed of sound
that we are now definitely ex-
iencing the difficulties so
predicted when we would
achieve this speed.

Private planes of the exec-
utive type will approximate
the performance of air liners.
However, with more frequent
schedules on expanding
transport routes the executive
airplane will tend to be con-
fined to service off the airline
routes, Strictly private planes
for the man on the street will
increase tremendously in

This cargo carrier of tomorrow, its
nose swung open to receive freight,
is visuolized by United Air Lines
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numbers and their performance will im-
prove, but will fall short of the speeds and
distances attained by the air liners and
executive planes,

At the beginning of the war we had ap-
proximately 30,000,000 licensed automo-
biles, 300,000 licensed motor boats and
30,000 licensed planes including the mili-
tary and commercial. At the end of this
war our Air Force and aivcraft factory per-
sonnel will be about 10 times their number
at the close of the last war—some indica-
tion of the tremendous increase in people
who have been familiar with airplanes and
will have the urge to buy and fly private
planes. Within the next decade the num-
ber of privately owned aireralt may reach
300,000, equal to the number of licensed
motor boats before the war.

Strietly engineering-wise, there are =zo
many developments, some of them so secret
they may not even be mentioned, that our
1941 pre-war planes will compare with
those of 1953 as the 1916 Model T Ford with
the 1928 Model A. These improvements
start with the fundamentals of aerodynam-
ics, including the suppression of all exter-
nal protuberances—rivet heads, air intakes
and exhaust outlets. The smooth “flying
wing” suppressing even the fuselage and
tail will probably reach its highest fruition
in the largest planes where head room for

OCTOBER, 1943

« By 1953, Mr. Damon thinks, transports may
opproach today’s 400 miles on hour fighter
plane speed. Top, @ United Air Lines concep-
tion. Below, sofety will be enhanced by al-
timeter and beams developed from war's redar
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to be designed to land and
take off safely as convention-
al types and still fly safely at
super-sonic speeds. At such
speeds it appears that some
phenomenon similar to a dis=-
rupted center of pressure
travel to the rear appears, and
the conventional trailing-
edge control is not normally
effective,. Perhaps we shall
have to go to controls in the
leading edge of the airfoil, or
some similar change.

The Sikorsky Helicopter
and its dramatic recent dem-
onstrations in stability and
control bring attention anew
to the rotating lift field, which
seems best suited for the small

War has given the Sikersky helicopter its chance. Here the wing-
less croft hovers motionless while a passenger ¢limbs o lodder

convenience and a maximum of absolute dimension
within balancing limits of the center of gravity will
be possible,

Ultimately the present engine and propeller them-
selves may be suppressed and replaced by the rocket
or squirt type of propulsion, saving a tremendous
part of today's structural weight. This type, I feel,
will reach its highest potential in the high-speed
supercharged high-altitude plane, whose ecruising
speed to be economical will l'ﬂwe to be in what are
today’s top pursuit speed brackets.

If we do confound today's experts and break
through the steed of sound for regular operation, it
will possibly be with the supercharged flying-wing
squirt type; and then we shall have many new prob-
lems, for today’s classical laws of flow, lift, drag, cen-
ter of pressure travel and other air force character-
istics will no longer apply, and such planes will have

Its ability to alight within the circumference of its moin rotor
blodes should popularize the helicopter with postwar suburbonites

- —_——
—
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The drawing shows a car=
go glider destined for
Boltimore dropping from
a transcontinental glider
train in @ westbound tow
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private owner and similar ac-
tivities.

Another development which
should offer great promise is
the glider pickup and dis-
charge system. There is tre-
mendous opportunity for
serving small communities
without airports. This devel-
opment, already well started
in air mail, should become of
tremendous value when all
first class mail goes by air.
From then it should go into
air express, and provided
pickup accelerations can be

One of the largest fransocean croft

today is the Vought-Sikorsky 4,800-

horsepower flying boat, at right,
built for American Export Lines

—

kept at reasonable “g's,” into passenger
travel. Definitely the glider train appears
to offer economies in cost per ton mile of
goods carried, compared with concentrated
loading in the powered plane.

Just beginning in the late 30's and now
almost entirely absorbed by the military is
the whole field of electronics, including
communicatiorr and indication, such as
radar. The penetration into shorter and
shorter wave lengths now almost ap-
proaching infrared light for communica-
tion, both aural and recorded; the improved

——

Republic Thunderbolts
{at right] hove dived
at 780 miles an hour,
faster thon speed of
sound, o feat experts
doomed imposible

OCTOBER, 1943

staticless radio range and direction finding
signals, and the use of absolute altimeters
and other radar devices for tting other
airplanes in the vicinity are but a few of
the opportunities possible, Standardized
instrument landing devices will eliminate
uncertainties of terminal weather condi-
tions from the small percentage of flights
now affected.

Power plant improvement is going for-
ward apace. A few years ago when the
“oetane’” rating of gasoline anti-knock

(Continved to page 158)
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Lifeguard Tows "Torpedo” Buoy to Save Lives

Pl

Particularly appropriate to the
United States Marines, whose
hymn boasts of their fighting their
country's battles “on the land and
on the sea,” is the acquisition of
amphibious gliders. These motor-
less offensive weapons are capable
of feather-flight takeoffs and land-
ings on land or water. Designed
to achieve lightness with strength,

and to safeguard strategic metals,
they are made of molded plywood.

ood Glider Alights on

Lightness with strength charocter-
izes the plywood amphibious glider

“B’Jﬂéég Gauge to Test Small Screws Checks the Threads

Pitch diameter and lead of serew threads
are checked quickly and accurately with a

}
|
| s o |
Small_gouge cperates on a “roll thread" principle
B i b Bk
P R B

e

Girl lifeguards, who
have replaced many men
on Chicago beaches, use a
“torpedo” buoy to help
save lives. The buoy is
attached to a rope and
towed by the guard. It
keeps a distressed person
afloat while being pulled
to safety. With this buoy
an expert swimmer can
tow a man with ease and
without the risk of en-
ﬁﬂ&]&ite[ring a strﬁie

old. It is partic ¥
useful for a lightweight
lifeguard, such as a girl,
in saving a heavier or
stronger person.

Lifeguard leaping from boat

with torpedo buey. Drown-

ing person (inset) clings to it

Sea With Trnn{é.%r‘;{Supplies

" T
(o 3 =

o
in a Jiffy
small gauge that can be concealed in the
palm of the hand. It operates on a “roll
thread” principle instead of the usual

screw-on method for checking threads to
specified tolerances.
N4

“*Share-the-Wire”’ Teletype Plan
Reduces Cost of Service

By sharing a small number of trunk
wires that lead into a subeenter, the cost
of Teletype service is brought within reach
of many offices hitherto unable to afford
this service. In the subcenter the messages
are automatically switched to the individ-
ual wires provided for each user. The sys-
tem was developed by the Western Union

Telegraph Com following a survey
whigc! um?ﬁﬂ'upa_afngnlyasma]l percentage

of patr_ons e wires at the same time.
71 ﬂ' 'QPULAR MECHANICS
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Duck, Jeep’s Blg Brother, Is Amphlbmus Tru;k

Shewn in monouvers, Army
“Duck,” o truck at homo
on land or sea, is seen un-
loading treops on the
beach, right, and ot sea

Vehicles that are at home on both land
and sea are enabling Uncle Sam to wage
mechanized war along amphibious lines.
Big brother of the seagoing jeep is the
“Duck,” an amphibious, two and one-half
ton army truck. With its great load-carry-
ing capacity, the “Duck” can run alongside
a transport, take on more than a score of
men and their equipment, then put-put for
shore—and run right up on the sand and
keep going. Its prime function is to assist
barges and other units to establish beach-

heads on enemy shores. As an ocean-going
version of the familiar army truck, it can
carry a similar load of supplies. In loading
the “Duck,” cargo may be dropped aboard
still enclosed in its cargo net, and unloaded
ashore, still in the net, to make for speedier
round trips. Without hesitation, the “Duck™
can plunge back into the water for more
men, or more supplies, Promise of great
postwar use of such amphibious vehicles is
envisioned by transportation men. They
foresee their use as passenger and freight
carriers on rivers of such nations as China,
that lack railroads. At shallow places, or
falls ar rapids, the postwar jeep or duck
would need only to waddle ashore and
portage its cargo up or downstream to the
next stage of the river journey.

) 2L

Model Train on Cafe Counter Brings Cusmr{ler’s Order

Model railroading is more than a hobby
tu the proprietor of a restaurant near De-
iroit, for he uses his midget locomotive and
flatcars as a waiter. He takes the custom-
er's order in person, then retires to the

I'th:n wrlm New '.‘n"urt.rﬂmtml 'H-ul:;‘ul-d | iﬂh s 1“ ”
mburgers arrive restavrant's model freight; inset, omotive
' : P
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kitchen. Soon, without any operator vis-
ible, a model train speeds from the kitchen,
each flatear carrying a sandwich, and stops
in the exact position for the diner to “un-
load” his ear, Then the train disappears

- into the kitchen again.
The proprietor himself is
at the controls, operating
his mechanized waiter by
nhserving through a

‘one-way” mirror in

kitchen door, through
which he can see without
being seen. The model
railway ineludes 45 feet of
track, 21 feet in the din-
ing room, with scale-
model rails hand-spiked
to wooden ties, which are
cemented on linoleum,
with the whole roadbed
mounted on one-half-
inch insulating board for
silence. The two locomo-
tives used are scale mod-
els of the New York Cen-
tral Hudson type.
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ANY American sol-
diers, sailors, and
seamen were drowned
last year because they
didn't know how to take
F care of themselves in the

water when their ships
met disaster,
O Here is a story that is
St hard to believe: Ewvery
% man on a certain ship was
wearing his life jacket
when the vessel was tor-
pedoed, yet two out of
every three of the men

& 0 .
ﬂi' “ gwimming through blazing oil, cadet of maritime
s service clears path through fire with big splash

Right, ssaman “abandons ship" feet first helding
}-Hnm like this to protect it when he hits woter
' %\‘ Helding his prized Garand rifle well out of the
water, soldier crosses river using side stroke st Al ke e
ing to get ashore, only a
gquarter of a mile away.
They simply became pan-
iec stricken. When the
waves hit them they
opened their mouths and
breathed in water, stran-
gling to death. The story
iz vouched for by a ship’s
officer.

Fear of the water be-
cause you don't know the
right thing to do can cost
you your life. Even the
information that you are
reading here can help
keep vou afloat in an
emergency, An average
of more than 2,500 people
are drowned every year
in American lakes and
rivers, and possibly most
of them would be alive
today if they had known
a few simple life saving
facts.

What to do in the water
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Mattress tovers inflated like water wings serve as buoyant raft fo corry light maochine gun across river

and even how to swim through blazing oil
without even singeing your eyebrows is an
important part of the instruction the mari-
time service is providing officers and men
at its training stations., Water safety is part
of the pre-flight training given air force
cadets. American Red Cross officials are
teaching groups of army men how to take
care of themselves in the water.

L. V. Lyndon, Red Cross water safety
examiner who has participated in more
than 1,000 rescues, has some tips for you
that have been tested under wartime con-

ditions. Most important of all, he says, is

e = —
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your self control. Stay calm and don't let
your imagination scare you into a panic
when wvou must enter the water. That's
hard to do in the excitement and shock of
an emergency, vet it's the one thing that
gives you a chance to save yourself.
Suppose your ship is mined or torpedoed.
If yvou can't leave it by lifeboat, enter the
water by climbing down knotted ropes that
have been let over the side. Wear your

" clothes under your life jacket, shedding

only such encumbrances as a heavy over-
coat or shoes, The rest of your clothes will
help keep vou warm in cold water.

While “terpede victims" hang on, maritime service cadets bail water from a lifeboat which has “capsized”



Abowve, swimmer swinging pants from behind head to
catch oir to form preserver (below) of white duck
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Below, some of the 4,000 survivers fram 5.5. Coolidge
on way to shore. Only twe were lost in disaster
T. 8. Wavy photo
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Don’t jump from a ship if there is any
other way to leave it. If you must jump,
jump in feet first. A head-first dive might
kill you if you strike floating wreckage.
Fold your left arm across your chest to
prevent your life jacket being torn from
your body when you strike the water, and
tuck the palm of your right hand under
your chin, extending the fingers up over
your nose, That does several things. Your
chin is protected against being struck as
you enter the water; you still have room to
take a deep breath just before you hit the
surface, and yet the protection of your fin-
gers prevents water from being forced up
your nose,

Your life jacket is buoyant enough to
keep you afloat for days, so put your trust
in it and paddle away from the ship. Hold
your breath when a wave slaps yvou, A few
swallows of salt water may make you sick
and help wear you down. If you become
cold before you are picked up you can
massage yourself by rubbing one foot
against the other leg and rubbing wyour
body with your hands. It helps.

You have a good chance even if you have
no life jacket and can't swim, if vou can
remember what to do. First, keep your
hands below the surface and don't thrash
around trying to climb up out of the water,
Keep your chin down level with the sur-
face and paddle along in imitation of a dog.
That's the way a dog swims and you ean
do it too. If there is someone nearby, tell
him you would like some help in being
pulled along to some wreckage. When you
reach a floating object, don't try to climb
on board it unless it is big enough to sup-
port your weight. You'll be more comfort-
able just hanging on to a small piece of
debris and letting it support you.

POPULAR MECHANICS



-

g Thot's not @ new secret weapon (above), just soldiers using
h}l{ﬂm_[}afi_tﬁ w‘tgll make a-? accept- their pants as water wings 1o suppert guns. Below, men go
able palr of water wings 1f you cafn over side of stricken 5.5. President Coolidge with ropes
get them off, button the fly, and tie 5 T AL Mave phists

or knot the end of each trouser leg.
Hold the pants by the belt behind
yvou, then sweep them overhead into
the water in front of you. The air
that is trapped in the legs will hold
vou up. Soldiers are taught to do this
as a means of getting across bodies of
water, They even take three mat-
tress covers, blow them up, and use
them to support a stretcher for car-
rying a wounded man or a machine
gun across a river. You can even fill
your pants with air by ducking under
water and blowing vour breath into
them a number of times.

Merchant seamen are taught to
leave a ship on the windward side if
possible so that they can swim into
the wind and avoid the oil that
spreads mostly to leeward. Heavy oil
doesn't always catch fire and if a man
gets smeared with it he has some
protection from the cold and the sun.
But a mixture of oil and salt water

Transporting “wounded” soldier on stretch-
er supported by three inflated maottresses

is sickening if swallowed,
so0 he must watch his
breathing,

A man who has confi-
dence in himself can
swim through 50 yards
or so of blazing oil with-
out being burned, and
seamen are taught how
to do this. They jump in
feet first and splash the
water wildly with their
arms as they ascend to
the surface again. This
beats the flames back
and gives them a hole.
Then they use the breast
stroke to part the water
ahead of them. This scat-
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ters the flames, and the swimmer moves
ahead in the area of clear water. He kee
his mouth close to the surface where the
air is cool. He scatters spray with one hand
if a headwind is blowing the flames back
toward him. Flaming oil rarely blankets
a whole area of water but is spotty
and there are some areas that
aren't covered, Highly volatile
petroleum fires usually die out in
five or six minutes.

It is fear of the fire, not the fire
itself, that can trap a man. Sur-
ﬁrisi_ngly, the flames don't even

eat the water,

Seamen are taught to turn over
in the water and lie on their backs
if there is any danger of bombing
or depth charge explosions in the
vicinity. A depth charge explo-
sion even some distance away can
kill you if you are face down in the
water, but lving on your back
helps the concussion to waste it-
self in your muscles instead of
tearing at your intestines.

Even if you happen to be a good
swimmer, don't exhaust yourself
by trying to go somewhere in a
hurry. In most cases help will
come to you. And don't use a tir-
ing stroke that brings your arms
up out of water, Conserve your

and lend a hand to others

So that some day they may save a buddy
—cadets diligently proctice resuscitation

12

near you. Ordinarily the breast
stroke is considered the best
stroke to use for rough-water
swimming. It's advisable to stay
in groups for ease of rescue and
for self-assistance,

In shark-infested waters or
where there is apt to be dangerous
sea life, swimming should be done
quietly with no splashing that
might attract sea animals. Sharks
are not apt to attack groups of men
who are clustered together but
when an attack seems imminent,
that is the time to thrash your
arms and legs in the water. That
scares the fish away, usually just
as successfully as any careless
quick motion you may have made
sometime when fishing,

No matter whether you are in
the armed forees or not, it's a good
idea to practice water work. It
doesn't matter whether you can't
swim a stroke or are a good swim-
mer. If you can’t swim at all, get
some one to show you how easy it
is to stay afloat. Instinctive fear of
the water vanishes once you realize that
staying afloat isn't as difficult as you
thought. Going out and getting wet in safe
circumstances will give you the back-
ground of confidence that you will need
in an emergency.

POPULAR MECHANICS
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Four Glant Kites Lift a Girl 100 Feet in i/he Air

Huge kites that can lift a
girl 100 feet off the ground
can be used by the Army
or Navy to tow life rafts,
according to their inventor,
Domina C, Jalbert of
Woonsocket, R.T. A stu-
dent of aerodynamics, Jal-
bert has designed and built

The young lady (left) waves to her playmates
as several giont kites carry her aloft. Her
swing seat s oftached to the kites with a
stout rope. Below, the kite's iaventer and
assistonts demenstrate the tremendous pull of
o lorge model which = said to be strong
enough fo tow an autemaobile or a small beat

kites claimed to have the
pull of a tugboat. One of his models which
is 17 feet wide dragged an automobile
across a field by the bumper before the
brake was applied. In one demonstration
a 12-year-old girl was carried aloft in a
swing seat attached with ropes to four big
kites, Any one of them would keep her

flying or let her down easy, the inventor
said, for each kite has a pull of 100 pounds,
The kites can fly in winds from 10 to 40
miles an hour. A kite four by six feet could
pull a raft for fliers forced down at sea and
shipwrecked sailors, or could serve as an
emergency signal, according to Jalbert.
77 o2,

Powered Cultivator for Orchard Protects Young Trees

To turn the ground between
narrow rows of young trees in an
orchard, without barking their
b ) o L R e
motorized cultivator that does the
work of six mules and three men.
Powered by an air-cooled motor,
the machine's Ford Model A trans-
mission gives it three speeds ahead
and one in reverse. To move along
a road between fields it can attain
speeds of 35 miles an hour. Five
plow teeth, one at each side and
three at the rear, are controlled by
levers from the driver's position.
With an individual brake control
for each wheel, the cultivator can
turn within its own length.

{[The Army Map Service in Wash-
ington turns out 100,000 maps a

f«- et ey e L

ww :hézdnuml a WW

day, 90 percent of the army's maps. H e
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1400 - MILE RIVER of OIL

?&f:._ ,I-:-’f.i""""'
Amibrica scorsd another victery en the home front with
the completion of the “Big Inch,” 1,400-mile pipeline be-
tween Longview, Texas, and refineries ot Bayway, M. dss
and M_m::ﬁ__ﬁuuk_,_[’g. The giont pipeline that touches
eight states and crosses 230 rivers and streoms hos a
daily copocity of 12,000,000 gallons of crude oil. It
can do the work of 85 tankers along the submarine-men-
aeed coast or 25,000 railread tonk cors. Above, operof-
ing o gate valve which controls Miagora of black gold

!

Enginoar inipecting “go-devil” or "pig” used for
clooning pipeline ond detecting wasteful leaks

Right, o big ditcher relling east preparing waoy
for 24-inch pipe requiring 360,000 tons of steal

14



One of the 15,000 men who
helped build vast project welds
a terminal “plug.” The pipeline
wai eondlructed in il.ls.l 3480 du}r:

Threvgh hilly country in south-
ern Indiana, Cuh.'lrpi’]ur Digsel
tractars equipped with powerful
sidebooms (right) loy sections
of pipa. The booms handle see-
tions up to 118 feet in length.
The pipeline, which eost abeut
£05,000,000, woas built by War
Emergen:y Fipr_'linl;'s-, Jn.q:.J spa-
cial agency financed by the Re-
consfruetion Findnce Corporation

The operatien belew s ealled
"walking o section into place,”
Qil is forced through pipes by
26 pumping stations olong way

OCTOBER, 1943

Right, woarkman has
to mount stepladder
before he can reoch
whesal of giont valve
te be installed in the
Big Inch. Ol river

moves 100 miles I:IB“Y-

Photo from Darlf
Walve & MIg E‘m




Tiny Stﬂl Hung on Life Raft

Seven-pound still makes ocean water fit fo drink

Surrounding vistas of sea water need no
longer tantalize thirsty men adrift in life-
boats. The Navy has developed a seven-
pound still, which transforms sea water
into pure drinking water. The new equip-
ment is designed for use on rubber life
rafts. With it, marooned men can distill 12
pounds of drinking water at the cost of only
one pound of fuel, The still was tested in a
full-dress rehearsal of shipwreck off the
Carolina coast, during which men on the
life raft maintained life with equipment
that is already standard on such rafts, or
undergoing trial. All the conditions of
wartime survival at sea were simulated,
except that a Coast Guard boat stood by,
ready to take off the men in case of mishap.

——— W Tl
Yanks Bomb Glacier Wlth Wire,

Sink Ship With Gas Tanks

Ingenious Yankee fliers have used planes
to lay telephone wire across a glacier in
Alaska, and bombed Japanese ships in the
South Pacifie with gasoline tanks., In Alas-
ka, the glacier, a broad river of solid ice,
lay across the route of an extension of the
Alaska railroad. It was decided to tunnel
under the ice, but communications across
it were needed in a hurry. Aerial surv
showed it would be next to impossible to
haul heavy reels of wire overland, so ten
of the massive reels were loaded aboard an

16

Army bomber. Stakes were lined up in
the deep snow as “targets,” and the bomb-
er's crew dropped the wire reels

the bomb bays in a flight across the glacier.
Only one of the ten reels was lost. The line
crew then connected the reels across the
obstacle. In the South Pacifie, erews of
Lightning fighters, which carry droppable
auxiliary gasoline tanks under the wings,
came across a camouflaged Jap cargo ship.
They raked the decks with cannon and
machine gun fire, but the ship did not sink.
So the fliers “dive-bombed” the vessel, let-
ting loose the auxiliary fuel tanks and cov-
ering the ship with high-octane gasoline.
Again they made passes over it with their
guns, and the incendiary bullets set the
gasoline—and the ship—afire.

“Thermometer” Voltage Tester
Shows Frequency of Current

Rugged enough for “bang-around” main
tenance work, a low- IE(HCEd voltage tester
is scaled to read e a thermometer.
Showing the voltage of lines from 110 to
660 volts, the tester also indicates whether
the current is a.c. or d.c., if an appliance
or motor connection in the line is open,
and which leg of a line iz grounded. It can
also be used to show if the frequency is 25
or 60 cycles, to locate blown fuses, and to
indicate excessive leakage between motor
and line. Requiring no meter, no switching
or tip jacks, it is connecled by placing the
test prods across any electric line,

Voltage tester is scoled to read like o thermometer
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]ap nght Machine Gun as Bayonet Attached

Captured in the jungles of New i
Guinea, a Japanese light machine =
gun is equipped with a sharp bay- '
onet for hand-to-hand fighting.
The blade protrudes from between
the uprights of the bipod that sup-
ports the weapon when it iz used
on the ground. Like other cap-
tured Jap weapons, this cumber-
some bayonet is more formidahle
in appearance than it would be
deadly on the battlefield.

Protruding from between arms
of supperting bipod, bayonet
on coptured Jop machine gun
appears unwieldy to handle

One-Man Fort Used bv Nazis Can Fire in Any Dn;é;t;(;n

Resembling an iron turtle with
a cannon for its head, one-man
armored domes are used by the
Germans in towns along the coast
of Europe. These pint-size forts
turn in any direction, according to
propaganda which the Nazis have
allowed to “leak” out through a
neutral source. The Nazis fail to
state what a shell fired from a 1. S.
M-4 tank would do to the domes.

MNazi propagandists would like us
to believe seacoasts of Europe
bristle with aun smplacements,
like ane-man “domed fort” shown

e
Low-Powered Motors Attached to Glider Convert It Into A'
When is a glider not a /h
g]jder is a gquestion occu- b
pying experimental offi- ; J\

cers of the Army Air
Force, since they con-
verted a glider into a
powered plane merely by
the addition of small, air-
cooled motors. The expe-
riment was undertaken to
determine whether glid-
ers are capable of conver- |
sion into planes, and as a
result it has ereated a de-
mand for a new name for
i\;brld The pilot said
the glider handled as eas-
as a conventional

powered plane. Equipped with air-cooled motors, this Army glider flies under own power
OCTOBER, 1943 17
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IT WAS a brilliant, tropical morning.
One of Uncle Sam’s newest and most
powerful battleships was escorting a car-
rier through the blue waters north of the
Solomon Islands. With other American
warships, they were on their way to engage
a Japanese task force, reported to contain
three carriers.

Captain Thomas Leigh Gatch, command-
ing officer of the battlewagon, spoke guiet-
Iy to the communications officer:

“Ask the ship's company if it is ready
for action.”

The communications officer called for

18
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Their defente against plones proved, battleships resume their roles oz mistresses of the seas

attention on the ship’s loudspeaker system
and relayed Captain Gatch’s message.

From all parts of the vessel, from bow
to stern, from conning tower to engine
room, nearly 2,000 officers and men an-
swered—a huge, deep-throated, rumbling
chorus, “Aye! aye!”

It was an expression, not so much of
courage bred before battle, but serene and
complete confidence in the monstrous new
battleship of which they were all a part.
It was the biggest, fastest and hardest-hit-
ting vessel American engineering brains
and shipbuilding skill had sent into action.

POPULAR MECHANICS



It did not fail the men that day,
nor the men it,

At 11:12 a.m,, the first wave of
Japanese dive bombers, sensing
another massacre like that of the
Repulse and the Prince of Wales,
swooped down, The antiaireraft
guns along the battleship's deck
bristled like needles on a porcu-
pine's bhack. Gunners waited
tensely, and when the Jap planes
got within range they let them
have it. A wall of red-hot steel

Right, poison for enemy plonss—a clip
of shells for Bofors onticircraft gun.

Below, coxswain pipes crow fo ottention

OCTOBER, 1943

flew up to meet the attackers. Twenty Jap dive
bombers came over in the first assault and 20
were shot down. 3

All the while the battleship was cutting circles,
figure-eights and other maneuvers. Captain
Gatch later said “I had less fear of attacking
planes than of ramming the carrier we were as-
signed to protect.”

Thirty minutes later the second altack came.
This time there were 40 planes—dive bombers
screaming down vertically from the skies, and

Multiple "1.1%s" guard battlewagen from low-level plane attack

19



Air defense officor on "sky lockout"” co-ordinotes ship's fire
agoinst enemy planes coming in simultaneously from several
directions. Below, abandon-ship drill is standard practice item

20

torpedo planes skimming close to
the water. Some of the Jap planes
were shot down by antiaireraft
F;FE and the rest turned tail and
fled.

The Japs tried to break through
the wall of bullets a third time a
half hour later. Again it was dive
bombers and torpedo planes—24
of them. One plane, braving the
murderous fire, got through to
drop a 500-pound bomb on a gun
turret. The concussion knocked
Captain Gatch against the conning
tower, wrenching a shoulder. A
fragment caught him in the neck,
gevering his jugular vein.

But the battleship had won a
clear-cut decision over Japanese
air power. It had knocked down
32 out of a total of 84 planes, suf-
fering only a single 500-pound
bomb hit—which is only a seratch
for a heavily armored battleship.
Three weeks later the battleship
was in action and Captain Gatch,
his arm in a sling, was on her
bridge.

This was no fluke. Shortly
thereafter, a second U. S. battle-
ship beat off an attack of 40 Jap-
anese planes, sending 10 of them
flaming and smoking into the sea.
The battleship was undamaged.

It is performances such as these
that recently prompted Admiral
William F. Halsey, commanding
South Pacific Naval Forces, to
predict that battleships will play
a decisive role in beating Japan.

“I think it is going to be battle-
ships that will win the war for us,”
he said simply and to the point.
“And I speak as an airman, too.”

Much of the confusion that has
been generated by armchair strat-
egists in arguing “battleships vs.
airplanes” is due to the fact that
the average man still thinks of
battleships as slow, cumbersome
vessels, moving into action in a
long, vulnerable line,

This might have been somewhat
true before Pearl Harbor, but it is
no longer the case. America's
newest battleships, 35,000-tonners
of the North Caroclina class and
45,000 tonners of the Towa class,
are speedy enough to keep up with
30-knot carriers, have antiaircraft
protection to keep away swarms
of enemy planes, and are hard-
hitting enough to be used in task
forees rather than being employed
as a fleet.

POPULAR MECHANICS



The Navy hasn't re-
vealed how many of the
six 35,000 ton vessels—
the North Carolina, the
Washington, the Ala-
bama, the Massachusefis,
the Indiana and the
South __[_'_.'ﬂ{gj_w.—-h ave
Been pul into service. It
seems reasonable Lo sup-
pose, though, that all of
them are now in the bat-
tle zones, plus the giant
45,000-ton Iowa which
was commissioned last
March,

When Japanese planes
put a good part of Amer-
ica’s battleships into the
mud at Pearl Harbor
and sank the Repulse and

OCTOBER, 1943

Above, muzzle and sight of 20-mm. Oer-
liken moke eminous pattern ogainst sky.
Below, clod in foul-weather gear, crew
of Ouerliken ack-ack gun go to stations

Above, bottleship scoreboard—
threa cruisers and 32 Jopaness
aircraft blown to destruction

Prince of Wales, many
persons jumped to the
conclusion that the bat-
tleship was a dead dodo,
But for every new weap-
on of warfare, a new
form of defense has bheen
devised, Our newest
battleships are the an-
swer to air power,

The reason why our
latest type battleships
can stand off air attack
is, of eourse. increased
antiaircraft fire., Every

nare foot of deck and
platform is covered with
antiaireraft weapons of



Above, at battleship's wheel;
men ot rear walch gouges

Life jockets, old and new
models; latter is of rubber—

Below, removing snow and
jce from bottlewagon turrets

b

several types and sizes. Ac-
cording to Rear Admiral
William H. Blandy, chief of
the Navy's Bureau of Ord-
nance, “our antiaireratt fire is
better than anybody’'s on ei-
ther side and further im-
provement is in prospect

“On our latest battleships,
I can state that the amount of
metal thrown up by our light
guns (20 millimeter and 40
millimeter) is almost G0 times
as great as it was before Pearl
Harbor. When you add im-
proved fire control and the
development of explosive bul-
lets and shells, it is no exag-
geration to say that it is 100
times as great.”

Antiaireraft guns are really
defensive weapons, and bat-
tleships must have a better
excuse than beating off air
attack for their 370,000,000
cost. They have, Our newest
battleships are the most pow-
erful warships ever built—
literally hell on keels. They
pack a terrific offensive punch.

The Navy is wary about re-
vealing facts concerning these
super dreadnaughts, but a few
facts are known. Ships of the
45 000-ton Iowa class are
about 880 feet long and have
a beam of 108 feet. Nine 16-
inch guns and 20 5-inch guns
give them a championship
heavyweight's wallop.

The 16-inch naval rifle has
been called a weapon of “fan-
tastic range, accuracy and

POPULAR MECHANIC



striking power,” It hurls
a 2,400-pound shell a dis-
tance of more than 20
miles. Firing at a rate of
about one shell every
minute, our new battle-
ships can hurl more than
600 tons of death-dealing
steel and TNT per hour
at an enemy out of sight
over the horizon.

Battleship guns are set
in parallel alignment and
all guns of a turret fire at
the same time—thus lay-
ing down a pattern in the
vicinity of the target.
Fire control, the mecha-
nism which lays the gun
on the target and fires the
shell, has been developed
to an amazingly accurate
degree. Naval guns have
not shown much im-
provement in the past 30
years, but American sci-
entists have given the
U. 8. Navy the finest and
most accurate fire control
mechanism in the world.

Shellfire — especially
from battleships — is
much more destructive
than bombing. Bombs are
pulled earthward by the
force of gravity and reach
a speed ranging from
about 880 feet per second
(when released at 20,000
feet) to about 445 feet per
second when releaged at
2000 feet. A large shell,
on the other hand, leaves
the muzzle of the gun at
2,900 feet per second and
even at extreme ranges
may be traveling 1,500
feet per second when it
hits the target. Thus,
shells from a naval gun
will penetrate much
deeper than bombs of a
comparable size dropped
from planes.

Armor plating con-
forms to these facts.
Among other superlative
gualities, a battleship is
the most heavily armored
vessel afloat—up to 40
percent of the newest
ships' total weight being
armor plating. A battle-
ship must be built to take
it as well as to dish it out.

OCTOBER, 1943

As if plotting sudden death for the crew of an enomy vessel thousands of
yards distant, coptain of a battleship’s gun crow, obove, sights through
periscope to get true bearing, Below, quick work rescues man everbeard
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Gunner on U. 5. bettleship looks into breech of 1é-inch gun

Armor plating is specially
toughened steel of the finest qual-
ity. It is heaviest on gun turrets
and on the conning tower, reach-
ing in some cases a thickness of 18
inches. Newest battleships have a
belt of 14 to 16 inch steel running
around the vessel at the water
line where it is exposed to shell-
fire and torpedoes. Two armored
decks, protecting the ship’s vitals
from bombs and high-angle shell
fire, are 6 and 4 inches thick, re-
spectively. Other areas on the
vessel are armored according to
their position and importance.

Additional protection against
enemy shellfire and torpedoes is
provided by compartmentation
and false bottoms along each side
of the hull. These spaces take up
the blow like huge shock absorb-
ers and prevent water from flood-
ing the entire ship.

As this is being written, the
Japanese admirals have not dared
risk hbattleships in force against
our newest super dreadnaughts,

Despite invention, soilors still vse hand

lead te meosure water's depth as floating
fortress heads cautiously inte its port

24

When they do, they'll be in for
some surprises,

They got an unpleasant taste of
what is to come one night last No-
vember when Captain Gatch al-
lowed his battleship to get caught
in a Japanese “trap.” The Japs
weren't expecting battleships,

“They had set a trap for foxes
and we didn’t think it would hold
bears,” was the way Captain Gatch
put it.

The Japs thought they had
trapped, perhaps, a lone American
cruiser. Three Jap cruisers moved
in for the kill. Then the American
battleship's 16-inch guns spoke
with a flash of orange flame and a
thunderous roar. All three Jap-
anese cruisers were sunk before
their own guns were within range
of the American battleship.

“They never knew what hit
them,” Captain Gatch said.

Some naval experts have urged
that the best way to defeat Japan
quickly and at a minimum cost of
lives is a direct attack in Japanese
home waters. In this way the Jap-
anegse fleet would be flushed out
of hiding and destroyed—leaving

f
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the way clear for landing of troops.

U. 8. naval tonnage is increas-
ing by leaps and bounds. With a
fleet of new battleships of the
North Carolina and Iowa elasses,
plus new carriers being built or
already in commission, the United
States late this year will have an
unbeatable naval force.

At the start of the war, the Unit-
ed States and Great Britain were
able to maintain control of the
world’s vital sea routes by a very
slim margin. The American fleet
had been dealt a punishing blow
at Pearl Harbor and was inferior
to the Japanese in carrier strength;
The British fleet was wary of the
Italian and German navies.

But today the Allies have a wide
naval superiority over the Axis—
perhaps a 2-to-1 edge. Figuring
that all six ships of the North Car-
olina class are in service, the U. 8.
Navy now has 20 battleships, 10
of them mounting 16-inch guns. '
The British Navy has at least 15 battleships and Rveged os the shells behind him is this gun
battle cruisers in service, and perhaps, in addition, <¢*w toptain, ohove. Below, “blsomars,”
two new 40,000 tonners. Thus the Allies have a ©@"es covers for guns, are sheathed in ice
total of 35 or 37 battlewagons. AL -

The Axis capital ships add up as follows: Japan.

{Continued fo page 154)

Her 1&-inchers jutting, this sem-queen is looking for o fight

i —

_ OCTOBER, 1943 25



. «H' i
Portable Megaphone Pinch Hits
If Ship’s Interphone Is Bombed
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- Officers’ commands are omplified by portable speaker
If a torpedo or aerial bomb destroys a
merchant ship’s interphone system, a port-
able electric megaphone is used to give
commands. Developed by the Coast Guard,
it provides communication with the gun
platforms, life boats and engine room.
S —— ;? T P
Jacket to Ward Off Depth Blast
Floats Seaman Indefinitely
Constant fear of seamen forced to aban-
i' don ship is that the blast from a bomb,
L:a depth charge or torpedo may cause them
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Whistle and flashing headlight help direct rescuers
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critical internal injuries while they float,
awaiting rescue. The pressure from such
explosions is felt afar through water. To
avert such tragedies, the Royal Canadian
Mavy has put into service a lifesaving jack-
et filled with kapok, and so designed as to
give maximum protection to the chest and
lower abdomen in the event of such under-
water explosion. A pad at the back of the
neck offers protection and support to an
exhausted seaman, and the vestment is in-
tended to keep the man afloat indefinitely.
Among its features are an orange cap, vis-
ible by day, and a flashing light fitted atop
the head, to guide rescuers by night. A
plastic whistle may be used for signaling.
Web handles at the back provide means for
lifting the seaman from the water. In the
event of exhaustion, the vietim may attach
himself to a raft, float, or rubber dinghy
by means of a snaphook on the jacket.

& 27
Combination Punch and Nibbler
Saves Costly Hand Work

Single mochine saves labor by performing four tasks

Four operations — nibbling, shearing,
drill rod cutting, and punching—are per-
formed with a single machine designed to
save time and costly hand bench work.
The hand-operated unit cuts out templates
into any desired shape and cuts drill rods
in sizes %", 34" and 3%". Any size punch
or die from 14" to %" by %:2" is available.
The body of the machine is made of cast
steel and all wearing parts are hardened.
It is made with or without a swivel base,

{[One ton of softwood lumber mill waste
yvields 20 gallons of 95 percent alcohol.
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Flying “Can Opener” Pa;ks Tank- Bustmg% Guns

Hurricane fighters of
the Royval Air Force have
been fitted with two 40-
millimeter cannon for at-
tacking armored vehieles.
These exceptionally
heavy gunsg are mounted
beneath the wings, one on
each side of the fuselage.
In its tank-busting role
the Hurricane has been
nicknamed by the RAF.
the “tin opener,” British
equivalent of “can open-
er.” The guns are special-
ly designed for aireraft,
and weigh only 320
pounds each. Such Hur-
ricanes have been used
for attacks on tanks, ar-
mored fighting vehicles,
and transport.

Hurricane used as anti-
tank weopon mounts two
40 mm. cannon in wings

T
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Radio and ‘Biscuit Gun’ in Car Aid Cross-Country Fliers

Formation Aying, night training and spe-
cial stage landing practice at a southern

Secret "Wedding”’ of Molecules Gives Terrific Punch to Bluckbusters

Molecules of synthetic wood aleohol
wedded with molecules of ammeonia form
the basic ingredient of a secret explosive
used in the blockbuster bombs that have
thrown a military monkey wrench into
Hitler's war machinery, As demonstrated
at the du Pont electrochemical plant, the
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Army airfield are directed by a radio com-
a é

mand car. A powerful generator powers
the two-way aviation radio, and a
set of batteries provide current for
the “biscuit gun,” or blinker sig-
nal. This is used when radio com-
munication is impracticable, or
when static interferes. The com-
mand car's four-wheel drive takes
it across country to direct special
maneuvers. The equipment has
solved the problem of low-altitude
work away from the home field,
where radio messages from the
main control tower won't reach.
A plywood table was built in the
car to carry the radio equipment,
and special electrical facilities
were provided,

Radio on table, foreground, and
“hiscuit-gun’’ signal light ride
in Army airfleld’s command car

i

chemiecal used az basice ingredient ig tetra-
methylene-tetramine, or hexammine, made
from ammonia and formaldehyde. The lat-
ter is made from synthetic wood aleohol
and air, and the aleohol is made from coal
and water, Formerly, the principal indus-
trial use for hexammine was in plastics,
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FIGHTER PLANES 4, SPECIAL

A

B e

DELIVERY

P

THﬂT high school kid who lived down

the street a vear and a half ago has
something special on his uniform today.
As a pilot who has delivered airplanes
across both oceans he wears ribbons that
indicate action in the American, Asiatic-
Pacifie, and European theaters of war., He's
a flier in the ferrving division of the Air
Transport Command.

In fact, he just returned from Africa last
night. Today he's resting and waiting for
another call in the pilots’ big lounge at a
military airport in California,

Among scores of other pilots in the room,
some were crop dusters before the war,
some were private pilots, and some were
barnstormers. Others are graduates of the
new Air Forces schools. Most of them,
right now, are killing time by swapping
tales of their recent experiences in odd
corners of thé world. A couple of them in
a corner are listening to the story of Rick-
enbacker's weeks in a rubber life boat on
the Pacific, being told by one of the men
who was with him,

28

TR

Ferry pilot standing on the wing of newborn Mustang fighter

i e

receives parachute he hopes he won't need

“Lieutenant Jones, Lieutenant Squier,
Lieutenant Gillespie, report to the opera-
tions office.”

That's the loud speaker again. Three
men head for the door, make their way
along a corridor that is lined with traveling
kits all packed and ready to go, and step
into the busy operations office, Their faces
fall when they learn their destination.
They and a dozen other pilots are to board
a bus for a nearby factory, from where they
will ferry some brand new fighters to a
modification center a thousand miles away.
They had been hoping to draw an assign-
ment for India or Alaska,

A ferry pilot never knows where he will
go next or what adventures are in store.
One flier who had never before been away
from the United States recently found him-
self sitting down to a feast of buzzard eggs
and a cooked goat head complete to the
eyes, proudly offered him by a desert sheik.
The pilot had left home just a few days
before, flown to Africa, and on into the
east where he had been forced down.
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Another pilot started on a
routine delivery flight and put
50,000 miles on his log book be-
fore he got back to his base.
Another, delivering a new
plane in Australia, made side
excursions fying men and
equipment into the Solomons
before he returned to the Unit-
ed States. One pilot flew com-
pletely around the borders of
the United States in three and
a half days, ferrying planes to
points where they were needed.

Another sat down on a for-
eign island for a good night's
rest but had to forget about
sleep when an intense storm
arose. His plane was tied down
to a steel landing mat and the
wind threatened to lift plane,
landing mat and all, right off
the ground. When the storm
ended he found a couple of
holes in the plane's windshield,
punched by rocks that had been
picked up by the wind and
hurled through the air.

Some of the ferry pilots have
encountered storms at high al-
titudes so strong that the doors
of their planes were sprung
open. Even though they throt-
tled their engines down, drafts
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Learning to operate guns in belly turret is part of ferry course.
Below, training pilots with high caliber machine guns and cannon
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Farry pilots operating turret guns in clossroom; instructors use phones

of wind would lift them or drop them thou-
sands of feet in a couple of minutes. The
pilots avoid storms like that if they can.
Their job is to fly with caution, over estab-
lished routes, and to land if bad weather
threatens. They are instructed to deliver
airplanes, not to take chances with them.
EtnEh«% pilots leifd a fast 1:ﬁﬂn’i %;xcitirlz.{g Mﬁi
vet it's a safe one. %j. en. Haro
L. George, chief of the Alr Transport Com-
mand, recently announced that during the
heaviest month so far for the delivery of
aireraft, losses en route amounted to only
four one-hundredths of one percent of the
planes flown. This record was achieved in
spite of the fact that delivery routes extend

from the east coast of the
United States to Africa
and on through Cairo to
Russia or Chungking, and
from the west coast to
Honolulu and on down
the chain of Pacific is-
lands to Australia. For
long over-water flights
the planes carry extra gas
in tanks installed in their
bomb bays, or in the case
of planes like the P-38, in
big belly tanks under the
wing,

One exasperating acci-
dent that reduced the fer-
ry division's safety record
occurred to a pilot who
early in the war had been
a member of the Flying
Tigers in China. More re-
cently he had transported
planes to different parts of the world, re-
ceiving commendations for his record of
delivering planes safely no matter to what
destinations. Then, at his home airport, he
slipped from the wing of a plane he was to
fly and broke his ankle,

An experienced ferry pilot ean handle
anything from a trainer to a Flying For-
tress. Some of the pilots are flying planes
that you may not have heard of, so0 new
are some of the advanced designs being
produced. In a sense the ferry pilot is also
a test pilot. The plane that he picks up at
the factory may have less than an hour of
flying time on it. He breaks in the plane
and engine during the delivery flight. He

Dummy airplane serves for realistic demonstration on fire fighting tactics given fo hlnrry division pilots
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watches the way it operates and
recommends any adjustments that
are needed when he delivers it.

In a sense, too, the ferry pilot is
also a fighter pilot. He knows that
he may have to fight for his life on
his way to a distant destination
and he's ready to do it. He's been
trained to handle anything from
a hand grenade o a 37 mm. auto-
matic cannon, If he is flying a
bomber he knows that his crew,
including navigator and engineer,
knows how to operate the gun tur-
rets and how to lead their targets.
His plane is ready for a fight when
it leaves the ground.

A ferryving division base iz as
busy as a three-ring circus. Itisa
combination pilot pool, airport,
flying school, and equipment cen-
ter. Scores of pilots who are
checking in and out, getting their
orders and assembling their bag-
gage, ereate a bustle that is similar
to that of a big railroad station.
Pilots return to their bases from
delivery flights by air line trans-
portation or in Transport Com-
mand airplanes. Some of them
may spend 20 hours of one day in
the air, going and returning. One
of the facilities at their base is a gymna-
sium, steam bath, and massage department
where they can get back into tip-top shape.

As an airport, the ferry base is so busy
with hundreds of takeoffs and landings
ﬂvmy day that the jeep drivers who taxi

?11015 and their luggage to the waiting
airplanes must obey the stop-and-go sig-
nals of flagmen at the different runways.

This new rubber life raft inflates automotically as it is vnreolled

And the base is a flying school as well.
Between assignments the pilots are trained
to handle planes that are new to them.
Every so often they must catch up on their
blind flying in a Link trainer, and practice
their punnery at the range, They are taught
to recognize enemy airplanes by their ac-
tions as well as appearances, and they are
rehearsed in the methods of finding desti-

Huge belly tanks under wing of Lighining P-38 will permit ferrying it to some fighting front averseas
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ground school course and
is then commissioned as
an officer in the Army of
the United States. At the
beginning of his career he
is qualified to fly single
engine airplanes only,
then he is trained in two-
engine planes, Later he
graduates to the fast
single- and two-engine
fighters and finally, if he
qualifies, he learns how to
handle the big four-en-
gine bombers and trans-
ports. At this transition
school you may see a
= voung instructor only a
Wi R ™ 3 vear out of college, show-
P R T S A el T i " ing a veteran pilot how to
For o double chock on that rip cord, girls test the pilet's parachutes SIY{;ThE xm&ﬂﬁﬁi
nation fields that are carefully camouflaged. log but he needs special coaching to fly
To become a ferry pilot, a man must have  some of the fast new types. 1
had at least 300 hours in the air, of which At the ferry base the pilots receive the
100 hours have been behind an engine of at  special equipment that they need for par-
least 200 horsepower. He takes a condensed (Continued to page 156)
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‘Dip’ Heater Warms Photo Fluid in 50-Below Ddrkroom

Developing solutions in photog-
raphers’ darkrooms in Ieceland and
other Avctic bases are heated with
an immersion heater. This heater
can be plugged into an ordinary
light socket. It is of tubular de-
sign, similar to units used in elec-
tric kitchen ranges. In a General
Electrie laboratory, the unit was
Tested in a chamber registering 50
degrees below zero. Similar heat-
ers, some no larger than a small
cartridge, are used on high alti-
tude planes to improve the opera-
tion of delicate instruments and to
prevent oil from freezing.

” #5¢

Current-Conducting Heel
Guards Against Sparks

Protection for munitions work-
ers and others is afforded with a
rubber heel that conducts elec-
iricity instead of acting as insula-
tion. This heel carvies off static
electricity in a worker's body and
prevents an accumulation large
enough to cause a dangerous
spark. It is made of special rub-
ber compounds slightly stiffer than
the conventional heel. Among the
prospective users are hospital at-

taches who _agsi.?t .in operations ll'l'l.l'l'lll'ﬁll'l heater similar te heating unit in a kitchen range is
where electricity is involv used to warm developing solutions in Arctic photographic labs

’ 7 et o'
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Mirror Aims Rear Machine Gun in Flghtef' Plaife

Fighter-plane defense
against enemy planes at-
tacking from the rear is
provided by installation

*of rearward-firing
achine guns, aimed
through a mirror in the
cockpit. The mechanism
115 the subject of an in-

vention of John F. Ha-

berlin, whose patent is
assigned to Boeing Air-
craft Co. The pilot under
ttack Tanipulates a
cross-haired mirror un-
til he has the attacking

lane lined up. A train Ut sWrCHES PIEVENT
of gears automatically A OWH TAR, _
lines up the machine y
guns to bear on the at- ;
tacker. Provision iz made S et
for a cut-out switch ele-
ment to interrupt the
action of the guns fo pre-
vent their firing through |k
the p]an&'s own tail and Sighting through o mirror mounted in front of him in the eockpit, pilot
elevator surfaces. aims the rearward-firing machine guns at plane attacking from the reor

Turret Gunner Rides on Stilts to Get Feel of Air Cgm%at
U e e 1 Aerial 11 t a Nava
L e E e ML

™

combat by firing practice rounds —_
from an actual turret, rigged
above the ground so that the gun- \i
ner is in much the same position
he would be inside a homber, The =
turret is supported on stilts rising
from the frame of a truck. Mount-
ing it on the truck makes it possi-
ble for the gunner to develop the
knack of “leading” his target from
a vehicle in motion.

Robot *'Brain” on Bomber
Synchronizes Engines

Engine speeds and the propeller
pitch on four-motored bombers or
twin-engined planes are synchro-
nized with a device that is operat-
ed by the turn of a single knob,
Formerly, the propeller control
system was manipulated by four
levers. The new synchronizer,
which has proved successful on
several fichting fronts, allows the
pilot and ﬁight engineer more time
for combat problems and lessens

. — - . fatigue, Synchronizing the engines
Gunner's turret is raised on stilts and mounted on o truck, to  and prnpeﬂers reduces wvibration

give the student proctice in firing from o wehicle in motion ancl noise Dg mult:motered Elanes
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DIAMONDS
in OVERALLS

Nh. Ll P artew b Lorie, / Cate Line,

“Weighing in” diamonds on o delicate scale. Industrial diomonds are far
mere important than the sparkler you wear in your ring. Below, o mil-
lion dellars’ werth of cut and polished diomonds fresh from the factery

-

ONE of the toughest
little friends Uncle
Sam has in this war is the
industrial diamond, the
stepchild of the gem fam-
ily which has suddenly
grown into the fair-haired
boy of the nation’s war
plants,

He was sold by the
handful when his spar-
kling brothers were
prized as individual beau-
ties, even though tiny, He
still is. He "was peddled
for as low as 55 centgs =
carat when fine white;
stones of the same size
sold for $700. He still is.
So plentiful was he that;
three-fourths of the dia-
monds taken from the
best fields were indus<
trials and the mines lost
money trying to get rid of
them. He still is. He was
so much like a gem dia-
mond that only an expert
could tell the difference.
He still is.

But he's gone to war in
overalls on our side, and
practically 100 percent of
the industrial diamonds
plugging away at hard
jobs in the factories are
now enlisted in the cause
of the United Nations,

Germany and Japan,
after frantically smug-
gling all the industrials
they could just before the
war, have worn their tool
diamonds out by this
time. Now they are con-
verting jewels into tools,
So important has the dia-
mond become that our
enemies are not counting
the cost any longer.

The story is the same
for both sides. Harder
metals are being pro-
duced. More preecision
work goes into war pro-
duction. Speed is the
keynote of the rolling
wheels in this mechanized
war both at the front and
in the factories. Only the
diamond can take the
beating the modern as-
sembly line hands out.

There are only three
important sources of
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these stones in the world: South
Africa, the African Congo and
Brazil. All are safely out of Axis
hands. The only great store in Eu-
rope when Germany began her
march was in Holland, center of
the gem cutting industry. The
Dutch departed with their stones,
or hid them before the Nazi tanks
rolled in, The French moved theirs
to England. A lucky break for us.

The diamond, being the hardest
substance known to man, can do
things with fighting equipment
that nothing else can do. It can
grind down tungsten carbide, one
of the hardest of metals, used to
cut steel. It can true the abrasive
wheels that give the finish to the
inside of gun barrels. Pierced with
a hole to serve as a die, it can draw
20,000 miles of wire before it must
be rebored to a larger size.

Diamonds set in core bits drill
down into the earth through all
kinds of rock in the search for
minerals and oil Crushed into
dust, the diamond grinds lenses for
bomb sights, range finders, and
navigation instruments; polishes
tungsten carbide, and even drills
holes through other diamonds.

Some of this work can he done
only with diamonds. All of it is
done guickest and best with them.,

Industrial diamonds are found
side by side with stones of gem
quality in the same mines and
fields, Only a person of long ex-
perience can look over the stones
as they eome from the ground and
say this one is worth a dollar and
that one a thousand, The principal
difference between gom diamonds
and industrials is in beauty and
clarity,

OCTOEBER, 1943

Nortonn Company pholo
Employing a diomond grinding whesl, the machin-
ist obove is shorpening a corbide tipped tosl
There ore several millien dellars worth of dia-
mends in this pile; these jewels pay for the min-
ing af cheaper industrial “diamends in everalls”

DeBeers phota
Polishing o diomend with a stesl wheel a foot in

diameter, soaked in diomond powder and elive wil
Baumpgold HBros,, Ing 2 L




Dianmond Toal Hesenrch Co, photo

Here a woman technician is seting a diamend in an abrative toal

The idea that industrials are merely the
diamonds that have been rejected as gems
because of “imperfections” is not the whole
story, It refers only to those qualities—
clarity, purity of color, and comparative
absence of flaws — which make a stone
"perfect” for gem purposes.

Other qualities are more important in
the diamonds used in tools and dies. Some
of the stones most highly
prized for industrial pur-
poses are ones with cross
grains going in all direc-
tions, tough and knotty, in
structure somewhat like a
knot in a log of woad
Others are the relatively
rare carbonadoes—hlack
lusterless stones which an
unfamiliar eye would not
recognize as diamonds.

About 75 percent of the
industrial diamonds are
set into tools in the rough.
The natural surface of
the rough diamond, the
“gkin,” is commonly be-
lieved to be the hardest
part of the stone and is

Rusnold bomded dlamond whicehr=+
36

therefore carefully preserved
for much of the work the dia-
mond is called upon to do. The
purpose of some tools requires
the stone to be shaped and pol-
ished; the diamonds chosen for
such uses are, of course, dif-
ferent in structure from the
“toughies” most valued for use
in the rough.

The flow of rough diamond
imporis continues without in-
terruption, The stones arrive
in little white cloth sacks, like
salt bags, looking like bright
pebbles. Most of them come
from Africa by way of London.
And they are brought by air-
plane—by thoze same magnifi-
cent ocean-spanning machines
which could not be made so
well or so fast without the very
cargo they carry.

Although diamond tools were
made in this country previous-
ly, we have increased our out-
put about 600 percent since the
beginning of the war. We are
now exporting them to Eng-
land, Russia, China, Australia
—wherever they are needed for
the production of United Na-
tions war materials, Before the
fall of France this country produced about
one twentieth the number of diamond dies
it needed. Today, in spite of the greatly
multiplied demand, we are producing not
only enough to meet our own needs, but a
surplus for export. For this tremendously
increased output the United States is using
this vear four and a half million carats of
industrial diamonds or more—over a ton
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Closeup of girdling operation, Diomond
dust dropping into bin is solvaged for vse
with elive eil for other cutting operaotions

of diamonds—and it has been es-
timated that we shall use above
five and a half million carats next
year,

A century ago diamond tools
were used mostly to true the mill-
stones that ground wheat and to
drill holes in poreelain false teeth,
Toward the end of the 19th cen-
tury the development of the dyna-
mao and other forms of electrical
equipment created a demand for thousands
upon thousands of miles of fine copper wire,
For hundreds of years the silk industry
around Lyons, France, had manufactured
the fine gold filaments used in brocaded
silks and gold braid by drawing the gold
through tiny holes bored in sapphires and
rubies. The newborn electirical industry
turned to these eraftsmen with its demand
for copper wire. The ruby and sapphire
diez which had been used for gold, how-
ever, were not hard
enough for copper. So
diamond dies were made,
and new tungsten wire, so
fine it can scarcely be seen
by the naked eye, is being
drawn through diamonds
to the unprecedented ac-
curacy of one five-mil-
lionth of an inch. Only
diamonds can do it,

The diamond die indus-
try remained centered in
France, an offshoot of the
gillt industry, until the
MNazis marched in. Now
the industry is centered

To make telephone wires of uni-
form diometer, some sizes are
drawn through holes pierced in
a saries of dicmends. This ma-
chine drills holes in the diomonds

Western Electric Co. photo
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Inspecting @ completed diomond tool through high-power lonses

in this country—logically enough, since it
was this country which originated and de-
velo the electrical industry that made
the diamond die necessary,

More recent industrial developments
which have placed the new emphasis on
diamond tools are the use of harder alloys

and the ever-increasing demand for pre-
cision work,

When you must machine a motor part
accurately to within one ten-thousandth

a7



Part of a single diamond, the Cullinan, shown in models.
The original diomond was worth seventy-five million dellars

Before cutting o rough diamend inte sparkling gems it s
marked in black lndia ink te guide the sawer ar cleaver

of an inch or better, you have to
use diamonds, either on the motor
part itself or to true and dress the
wheels which grind and shape the
part, Diamond tools are the most
accurate because the diamond is so
hard that it can do a substantial
amount of work before showing
even an infinitesimal amount of
wear that would rob it of split-hair
precision. Harder alloys require
diamonds for the added reason that
only a diamond is hard enough to
do the work efficiently.

In other cases diamond tools are
replacing older types because it
haz been found that they do the
work more quickly., Where war-
time experience has shown that the
time required for a process can be
reduced from days to hours by the
use of diamond tools, it is not likely
that the return of peace will mean
a return to slower methods,

A few years ago diamond tools
were regarded as a luxury item in
industry. Today they are a prime
necessity. And the development of
the uge of diamonds in industry
has been facilitated by the sale of
gems in jewelry. Because our dia-
mond supply is ample, there are no
priorities or limitations on the sale
of diamond jewelry as there are on
the sale of diamonds for industry.

The gem stone may lose nearly
half its weight before it has been
cut and polished into the brilliant
solitaire sold by a jeweler who re-
ceives fram $500 to $700 for a one-
carat gem. Since about four tons
of ore must be mined for every
carat of diamond rough recovered,
this is the chief return on the min-
ing and sorting of nearly 32 tons of
ore, the sorting and distribution of
the rough stones, and the eutting
and mounting of the gem.

The ore that yielded a rough gem
stone of two carats will have pro-
duced on the average about six
carats of industrial diamonds—and
the average price of industrial dia-
monds is about $3.00 per carat. In
other words, the sale of gem dia-
monds in jewelry has made it pos-
gible to put the industrial diamonds
into overalls and set them to work
on the manufacture of war material
at less than the cost of production,

So the gem which sparkles on a
finger of a soldier's bride-to-be
heﬁ)ed pay for the diamond in
overalls which in turn helped make
the gun he carries.
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kBullet s Footprints Show Stresses in Armor Plate

To determine more accurately
where and how strains occur when
a bullet strikes armor plate, re-
search engineers of the

| house Electric &
Tho. fire a rifle at steel and plastic
YHargets. These targets are coated
! with a lacquer that cracks under
) ! the impact of the bullet, revealing
rkthe location and the magnitude of
strains in the metal. Such “foot-
. prints,” tiny eracks in the lacquer,
* are filled in with dye to make the
pattern of stress more prominent,
and to reveal similar stresses in
the metal coated, Some shots cre-
ate a heart-shaped pattern ex-
tending six to eight inches from
the spot where the bullet struck;
others form a series of circles
around the bullet hole. A hair-
thin coating of the lacquer spread
over machinery that is then sub-
jected to the yanking, squeezing
and bending of laboratory tests
also helps reveal, by its tell-tale
cracks, where the strains oceur in
the machinery.

Firing bullet at test plate; inset, “footprints” of ﬂr-uu in plate

N,

Airmen Shoot Skeet on Wheels in Rehearsal for Dogﬁgﬁts‘

Aiming the hoselike spray of P
bullets from a .50-caliber machine
gun at a diving enemy plane from {
the turret of a Liberator or Flying .
Fortress requires skill not even ] .
attained by such legendary gun-"{ "
men as Davy Crockett, because N
the gunner must make allowances
not only for his speeding target,
hut also for the speed of his own

“gun platform.” Yankee plane'?'u
gunners are given advance prac-
tice in the intricacies of such aim-_}
ing at a Florida air field. There“::u-,,
they practice skeef shooting from
the deck of a moving truck, firing 3 %
on a moving target which is pro- }
jected unexpectedly into thcmg
range of their weapons.

_,_\-f/.-' g

Practice in “leading” a moving target
is given by skeet shooting from truck

"Victory Meat” Made of Wheat Is Bv-Pmduct of Alcohol Dlstllla;gun

A

As one possible answer to the meat
shortage, chemists of the U. S. Department
of Agriculture have produced a substitute
c ing of protein recovered by alcohol
distillation from wheat. It looks like dried
egg white. When wheat iz treated with so=
dium sulphite solution, the protein clots

OCTOBER, 1943 /7 #u
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and rises to the surface. The cost of pro-
ducing this “Victory meat” is about five
cents a pound. The solution that is left
after the protein is removed could be used
to replace barley malt for distilling aleohol
which the U. 5. war machine consumes at
the rate of 500,000,000 gallons a vear.
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as the most '.lia material
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in the winning of the war.

3 AMERICA S No.l
o' _ Maybe yvou can’t see -
jy. where cotton fits into all
WAR ‘ ROP the examples in the -
l..? 23] * guessing game above. The -

last paragraph of this ar-
ticle explains, if you

# . #n—
., "ﬂ & haven't learned by then.
R You could close your
: R - R 1 eyes and point in any di- *

rection, and the odds
would be overwhelming .
that, wherever vou are,
your finger would be in- ,,
dicating something made
of eotton. Or if not made

“The mest impariant thing
that grows' — cotton has
endless war vses. Below,
what becomes of the crop

HAT'S my name? You wear
me, eat me, sleep on me, ride
on me. You read out of me, look at
me in the movies, rub me on your
face. T make your radio play. Your
fighting men fire me out of guns, race
through the clouds with me in their
planes, roar into combat with me in
their tanks and ships, descend with
me in parachules and float to safety
in me at sea. I'm present at vour
birth, and go with you to your grave.
I've been called the most important
thing that grows.”
If you haven't already guessed, the
name is Cotton, second only to steel

200
LBS.
/ OF SEED

I LINTERS ~
QiL IMEAL| [HULLS{ AMMUMNITION,
FOR FOR FOR CHEMICAL

FEED || FEED (| PRODUCTS

T MILITARY o]
: FABRICS

Mechanical cotton picker
helps speed South's crop
to bottlefislds of warld
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of cotton itself, it couldn't have been made
without the cotton in the factory that made
it (belting, abrasive cloths, water and air
hoses), or in the mines from which it was dug
(guncotton and dynamite).

Perhaps cotton suggests to you only broad
plantations, Negro spirituals, a man named Eli
Whitney and something about the Civil War.

But that shouldn't be all, especially if you
live anywhere south of the line extending
from the Virginia-North Carolina border
across the continent to the middle of Califor-
nia. For cotton is grown in every state south
of that line—one third of the nation’s land
area—and largely supports 11,000,000 people
and 11 whole states.

Cotton has been grown since the dawn of
history for its lint, the tiny seed hairs stronger
than wrought iron of comparable dimension,
from which man makes cloth. Nine-tenths of
the world's clothing is made of cotton.

But it was the more recent marriage of
cotton and chemistry that really proved this
ancient plant. Eli Whitney, with his cotton
gin, 150 vears ago, was trying to get rid of the
“pesky” seed that adhered like a wad of gum
to the fiber. A couple of generalions ago cot-
ton seed was thrown away. Nowadays there
ig talk of growing cotton primarily for its seed,
with the lint, or fiber, a by-product. It hasn™t

Paratrooper’s suit, and shrouds and cords of his ‘chute
are coiton, right. Below, studying principles of weaving
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Mine-tenths of the world's clothing is cotton, Modern textile
factories use intricate machinery like twisting machine shown

nearly come to that yet, but the talk shows
the wversatility of this oil-filled, protein-
rich seed.

Cotton in the boll is an unassuming wad
of fluff; even in finished materials, chances
are you don't even recognize that it's there.
But without its tens of thousands of uses,
America's contribution te the war would

il
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halt overnight. Not even the guns
would fire,

Cotton’s major raw materials
are the lint, linters, hulls, oil and
meal, The lint is what Whitney's
friends in Georgia sought, fiber
that is baled for manufacture into
endless varieties of cloth, fabric,
yarn and thread.

The linters, almost pure cellu-
lose, are the fuzzy remnants ad-
hering to the seed after the lint
has been removed by the gin.
Most dramatic war use of linters
is in the manufacture of smoke-
less powder, but from them also
come plasties, varnish and dyna-
mite, stuffing material, writing pa-
per and even artificial silk.

to chemists who can
break down the infinitesimal
“building blocks™ of cellulose and
reassemble them, linters make
such wartime items as plastics for
warplane windows and noses, and
myriad other plastic replacements
for metal; cargo and EHI‘E para-
chutes; high-tenacity rayon, fab-
ric coatings and X-ray and photo-
graphic film,

Once the linters are removed
from the seed, mechanical knives,
whirling at high speed, remove
the hulls of the kernel and separate them
by beating and screening. Hulls make feed,
fertilizer and fiber.

From the remaining meal, crude cotton-
seed oil is pressed, leaving the cake, from
which is made fertilizer, dyestuffs, feed for
cattle and poultry, and bread, cake and
cracker flour.

The oil is a spectacular
performer, appearing in
such roles as salad dress-
ing, margarine, emulsion
for medicines, roofing tar
and gosmetics, to mention
a few.

About all that is wast-
ed in this joint effort of
farm and factory is the
sand and dust, which is
screened out in advance.

This same cotton seed,
that was such a burden
last century that one
southern state had to for-
bid its dumping where it
clogged streams, now nets
cotton farmers an extra
half-billion dollars a year.

The National Cotton

Long choin gquiller's oclion re-
sembles thot of a spider colony
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Council of America in
Memphis, the cotton cap-
ital, lists some details of
the seed's importance:
Last vear, 48 percent of
all the United States pro-
duction of edible vegeta-
ble oils came from cotton
seed. The year's cotton
oil produetion eould ful-
fill the total fat require-
ments of the army, the
navy, and 18,000,000 ci-
vilians in addition.
Thirty-two percent of
all America’s production
of protein feed meals for
cattle came from cotton
seed —enough essential
protein for 6,829,000 dairy
cows producing fourteen
billion quarts of milk; or
enough to fatten 11,000,-

Industry, represented by ribbon lap mochine here, hos been aided by dis-

000 beef cattle producing coveries in chemistry ond ogriculture in multiplying cotton’s many wses

two billion pounds of beef—hesides a mil-
lion tons of cottonseed hulls for roughage.
These are some of the less apparent ben-
efits from America's No. 1 wartime erop.
Cotton’s more familiar use, as cloth, has an
even more astonishing wartime story.

About 70 percent of all cotton
textiles are now going into war
goods. Cotton literally surrounds
the soldier,

Every soldier on induction gets
29 cotlon garments, including two
khaki shirts, two garrison caps,
two pairs of khaki trousers, two
twill caps, two cotton neckties, one
cotton web waist belt, four hand-
kerchiefs, two pairs of cotton
socks, one pair of web suspenders,
and two identification tags on 40
inches of cotton tape.

As barracks equipment he gets
14 other cotton items: One mos-
quito bar, one cotton comforter,
one cotton-covered and cotton-
filled mattress, one pillow and two
pillow cases, sheets, two hand tow-
els, one bath towel, two barracks
bags and one field bag.

Our Quartermaster Corps is the
world's biggest buyer of textiles.
One single order bought 351,300,-
000 vards of cotton cloth and 40,-
000,000 yards of mosquito netting
—enough cloth to make a “bar-
racks bag” that would hold Hon-
shu Island, biggest part of Japan!

Though it is second to steel in
war importance, cotton is neces-
sary even for steel to function

Suction lifts seed cotton from truck to gin
OCTOEER, 1943

properly; vou can't fire a gun without an

explosive; you can't run a truck without

tires, which are about half cotton; tanks,

half-tracks, mobile guns—in fact every ve-

hicle and implement of war—uses cotton in
{Continved fo poge 148)
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IJ rtable Infant RE‘SPiI‘HtUI‘ ._ provided on the inner surface of a folder

] that encloses three frames made of heavy
~ \!::.- Guards Tot From Gaﬁ 5 paper. Two snapshots can be inserted back
=

(A < & to back in each frame. When opened, the
1\.!'- . w folder discloses a two-page letter, each
¥ page about five by eight inches. The al-

| bum-letter is ready for mailing when fold-
ed and can be carried as a pocket album,

Torque Wrench Acts as fr’lrgle
For Spring Recoil Tester

To gauge the recoil pressure of a spring,
or to assure that springs in a set—such as
valve springs for an automobile or air-
plane engine—are of matching tension, a
spring tester uses a standard torque
wrench. The testing platform is set for the
length to which the spring is to be com-

Air is pumped into gasproof respirator for infants
Infants pose a constant problem to mili-
N tary officials concerned about the safety of
% ecivilians in areas that might be subjected
=. Yo enemy gas attack. Head-sized gas masks
®\ for babies have been developed, as have -
gas-tight hoods or garments into which %%
¥ pure air can be supplied. One of the latter
£ type is a respirator demonstrated to the N
i, New York State Medical Society. It con-
i gists of a fabric gagproof confainer with a
‘W transparent window for vision.
o VeSS A
Combination Album a{d etter

Holds Six Photographs
Mailing photographs to servicemen is
simplified with a combination letter and . ;
snapshot album. Letter writing space is 7
LN

B A

Unit will test springs up to seven inches in length

pressed, and a downward pull on the torque
wrench, acting as an operating handle, reg-
isters the pressure on a dial. The unit can
be used to test springs up to two and one-
half inches in diameter, and up to seven
inches in length, :

N g2/

Machine Plants Tree Seedlings .
At Small Cost Per Thousand e

Tree seedlings are transplanted with a
machine originally designed for setting out .|
small celery plants. After the machine was "
modified to accommodate young trees,
more than a million pine seedlings were
planted by this method. The cost was esti=

! mated at 46.8 cents a thousand. The tree
Inside of snapshot folder r gerves for letter writing planter is operated by a crew of three,
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Chemical Filters Make Car Gasproof Shelter

Any closed-type vehicle can be L
converted into a ventilated, gas- _ : -y
proof shelter by an installation .
devised by Lt. 591. Alvin Caldwell
of the Chémical Warlare Service.
This.consists of filters installed be-
neath the hood of the vehicle, what
Lt. Col. Caldwell terms an “auto
gas mask.” The equipment can
easily be installed by the average
car owner, and once it was in place
the owner would have a ready-
made shelter at hand, in the event
the enemy should attempt gas
raids on civilians.
F bt Do, Fa.
“Aute gas mask” consists of fil-
ter installed conveniently under

hood. It can be atiached to any
closed car to make auto gasproof

« Cﬁﬂ,u.. ;5_ H-:ﬁ’ , g A r.¢ - : S
IRi&1‘»6.:0[.?::1:111e Publi¢ Address Systerﬁ Dﬁ*ects}lilﬂemen 1?121/ F:eld

It would take a leather-lunged
‘u@ | I

e

instruetor to issue orders to men
spread out over the expanse of a
rifle range, or to make himself
heard over the eracking of the
guns., So one Navy camp utilizes
a mobile public address system, by
means of which the commands
may be given during target prac-
tice. The mobile system is also
useful in issuing orders during
company drill, and could be used
for directing actual combat.

Voice of instructer on rifle range
or during company drill is carried
to all men by mobile public address

2 Hre
Exhaust Line Fire Hazards Are Averted by Flame and Spark Traps

One threat to inflammable or explosive
cargoes is said to be eliminated by a flame
baffle and spark arrestor, which are in-
stalled in the exhaust line of the truck, bus
or automobile carrying such cargo. When
used in combination, makers say, the units
arrest all exhaust spark and flame, which
might otherwise enci]anger CATEoes and the
lives of operators. Backfires and sparks are
extinguished with a quenching action that
absorbs heat and diffuses glowing cinders
to a dust, it is claimed.

Used in eombination, lame bafe and
spark arrestor are said to eliminate
all danger of fire from truck exhaust

OCTOBER, 1943
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MACHINE GUNS f.om BACKYARD

believed that if Britain could hold on for
six months, or perhaps a year, the tide
would turn,

Two such men were Sheppard and Tur-
pin, the firs

NE of the most amazing stories of the
war concerns Britain's Sten gun—the
rapid-firing, lightweight sub-machine gun
that was conceived at a time of grave na-
tional emergency. They were first made in
a multitude of miniature work-
shops ranging [rom disused ga-
rages and laundries to lofts, barns,
and even hen houses,

When Britain's I:'::\{]1L':[i|15|1.:|1:u‘|'.' 1,
Foree was withdrawn from France A
over the historic beaches of Dun- !
kirk, it left behind great guantities
of arms, ammunition and equip-
ment. Britain found herself vir- 4
tually unarmed, and many of thes
new units then springing up in all’
parts of the country possessed but
one or two rifles to each company,

Loeal defense volunteers were
swiftly instructed in the use of
ﬁh“!_[:“]'l."'". I'I'IIII';]I'E_"I::l;"_\'- HE L}'IUU.."_HI.I:I.TI..—;
E!t‘ l_'ll"|'11_lt\,"ﬁ welreg ['L"il_l.i:ﬁi.:ill:]l"l:[ [‘I_H'
conversion into gasoline, oil and
“sticky” bombs, Improvisation
was the order of the day. In that
dark hour, there were men who

A lineup of Stens — colled the
‘“'people’s gun” — awail testing

46

t a major, the other a civil serv-

Assembling Britoin's light=
w{rig'ﬂ‘ Sten gqun that fires
500 rounds o minute, Parts
are made in home workshops
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ice worker. They determined to
evolve a sub-machine gun with
which Britain's defense forces—
and later her invading army—
could be equipped. Within 30 days
a working model was punching
holes in a target.

The first Sten gun was a crude
affair, lacking the finish of Amer-
ica’'s Thompson gun, and the
weight and solidarity of the Ger-
man Schmeisser. Only the essen-
tial parts were machined to fine
limits,

But the performance of Sten
gun No. 1 delighted its inventors,
It fired at the rate of 550 rounds
of 9 mm. ammunition a minute.
That was almost as fast as the
Thompson—more than the firing
rate of the Schmeisser. It could be
fired from either hip or shoulder.
The weight was exactly six and
three-quarters pounds. The gun
could be dismantled easily and
stowed away in a soldier's pocket.
From the first it was a practical
weapon, and none of the subse-
quent designs have differed in
principle.

It was so sound a weap- _ y . and asked: “What is the gun
on that Britain's War Of- Balgion refuges with welding called 7"

fice accepted it officially :I';hm};ﬂp;ui'i::h;:‘: ;'::: “Sten,” replied the inventors.

; i i “But why Sten?”

in 300 improvised factories. ¥

No m.uihip mokes complete It was explained that the S and
unit due to danger of bombs. T stood for Sheppard and Turpin
Below, testing the sub-ma- while the E and N stood for Eng-
chine gun that is fired from land,

hip or shoulder and weighs  The gost of the earliest Sten
six and thres-quarters pounds guns worked out to about $12
apiece, which compared favorably
with $120, the price of German
and American weapons. At pres-
ent, because of efficient mass pro-
duction, Stens are turned out for
28 each, and it is hoped that this
will be reduced eventually to $6,
or less.

The Sten is the simplest weapon
of its type in the world. It has only
45 parts, and packs into a space
16 by 5 by 2 inches. Any infantry-
man can carry and handle a Sten
and eight magazines, each hold-
ing 32 rounds,

When the blueprints
were ready for production
a young civil service worker was
given the task of organizing out-
put. Disused premises were re-
guisitioned, and soon a whole
series of improvised workshops
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hummed into activity. Many, even now,
would not be recognized from outside as
workshops,

In one country town he decided on a
disused hen house, the floor of which was
deep in feathers. The place was swiftly
cleaned, and a capstan lathe, a vertical drill
and a couple of fitting benches were in-
stalled. A foreman with wide engineering
experience was engaged, and under him
a keen 18-year-old apprentice. The next
step was to ask the local employment ex-
change for married women willing to do
part-time work. Soon a score had volun-
teered, They were promptly trained in
rough turning and drilling, as well as light
fitting.

Refugee munitions workers moking parts for Sten guns in o loft shep

i B8, t
Sten gun, fired here from a kneeling position, is accurate at 60 yards

The young man who
organizes production cut
all red tape from the start.
Machines, some almost
decrepit, were installed
(for at that period Britain
was desperately short
both of machines and ma-
chine tools.) Machines
that proved inaceurate for
fine work were used for
rough parts. Some work-
shops, of course, were
equipped with excellent
machines, and thesec
coped with the advanced
operations,

In a few weeks the
yvoung organizer was back
e in London, reporting that
Ml i T actual production was al-
ready three times the
quantity anticipated. At
headquarters, officials were so impressed
they gave him permission to push ahead
as fast as he could.

The gigantic task did not agpa]l the pro-
duetion organizer. Bombing by enemy air-
craft was heavy at the time, so he decided
not to allow any of the improvised factories
to turn out a complete gun. For example,
the bolt group (comprising bolt, pin, spring
and extractor), was allocated to a number
of small improvised factories. If two or
three operations were required to finish a
single part, the work was carried out in as
many factories. In some of the miniature
workshops, only turning or drilling was
done. In others, milling, and so on,

One foreman said, “I can't make the part
yvou want from a solid
piece simply because [
haven't got a machine to
do the job, but I ean
achieve the same result
by bending together
strips of flat steel, and
then welding them to-
gether. Will that do?”

“Excellent,” he was
told. “Go ahead. We don't
mind how you make the
parts, so ﬂrng as they
function effectively,”

Today, more than 300
little shops throughout
Britain are turning out
nothing else but Sten gun
parts, Workers in these
shops include wives,
sweethearts, brothers and
fathers of men in the
armed forces. The fore-
men who control the
work range from experts

POPULAR MECHANICS



cmployed on key jobs to men who had
been retired for years.

One fellow who retired from the naval
workshops before the war had a shop mak-
ing bolt-pins at 540 an hour. Then he in-

vented a machine which pepped up pro-
duction 10 times!

As parts are completed they are sent to
government ordnance factories and assem-
bled. Twenty percent, however, are re-
tained for spares.

When the inventors designed the gun
they decided on the same bore as the Ger-
man Schmeisser, so that when Britain's
army invades Europe it can use captured
German ammunition. But in order to pre-
vent the enemy using captured British
ammunition, they so designed the rim of
the cartridge that it cannot be gripped and
ejected by the extractor of the German
gun, Sten ejectors, on the other hand,
would throw out German bullets.

Like all sub-machine guns, the Sten is
not an accurate weapon beyond 60 yards,
but it will kill at 200 and injure at up to
600. It is meant to be a surprise weapon,
to blast an enemy who looms up round the
corner: a hose for spraying lead. It is ideal
for street fighting,

Those who see the Sten for the first time
and note its lightness and fragile appear-
ance, wonder if it will stand the strain of
battle. It has been tested in Commando
raids with brilliant success. The Germans
have captured a few of these deadly guns
during Commando raids, and know exactly
what they can do.

The Sten has one peculiarity, During the
first hundred rounds, the bullets are likely
to jam and eject in a solid stream. A brisk

on the cocking handle will correct
this, and as the gun warms up the fault
cures and is never repeated. The first Sten
made is still in excellent condition, al-
though it has fired more than 5,000 rounds.

Only one complaint has been made about
the gun. A Canadian Commando used a
Sten as a club after his ammunition was
exhausted, and the slender skeleton butt
caved in. He complained that the Sten was
not solid enough to be used as a club!

The Sten is truly a People's gun, for al-
most every part is produced by civilians,

Cow’s Tail Hair Pads 'Chﬁ{éi

And Lines Combat Tanks

Among the items listed as vital to the
war effort by the War Production Board is
the hair from the tail of a cow or horse,
Such hair is used in making parachute
pads, saddle pads, and tank linings, An-
other barnyard item is goose and duck
feathers, tons of which are used in sleeping
bags and hospital pillows,

OCTOBER, 1943

Three-WayMechanical Gaff
Lands Bass on Smelt Li e

Gaff slips down over fish's head to prevent escope

Fishing from a pier for smelt, a Califor=-
nia angler hooked a six-pound striped bass
on his light line. After a 10-minute battle
the bass was brought to the foot of the
pier, but there remained the task of heav-
ing it 15 feet to the top of the pier. Another
fisherman produced a “mechanical gall,”
which when attached to the line slipped
down over the fish's head, making escape
for the bass impossible, The gaff's three
hooks close in on the prey.

#“HD

Black Bath Shows Gauge Wear
And Retards Cormsmn

Amount of wear
of gauges used for
close-tolerance
work now can be
ascertained with
the naked eve by
means of a bath
that blackens the
metal without
otherwise affect-
ing it. Immersing
the gauge in the
black bath causes
the color to pene- |
irate to a uniform thickness. When the
blackening wears off, bright metal indi-
cates visually that the tolerance has worn
away, The manufacturer also asserts the
bath saves up to 50 percent in checking
costs, retards stain and corrosion, and
shows flaws in the metal and burrs on it.

’é'l:ms: ,-H-e L
/'74”*’ .* }_T*_Tg'

M“W“' -lp-'i’#{?ﬂ



P

LT

f-r
“

—

/4 e, Prmrpencss & Ll v

-
.g
i
e

- .
_,..;’y =
§ L 7o

Z:l-lul--:.-r'
W

Ead

|
AR et

elaty T
e

-i'lr

o

]
e

-
-

Mﬁ

(Eoad o " Ymer B Cpigmrt
ﬂ"ﬁ-ﬁ{- ,..A{-

| 3a’

e Y v

| - .y

=l JE.I-E-

Photos courtesy of W. W, Norton & Company
In learning to fight, there's no substitute
for the other fellow's muscles. Below, bare-
foot trainee practices “walking” vp a wall

-,

O MATTER how brilliant is the technical

skill of the American soldier, his value is
questionable if he cannot stand the great phys-
ical strain of combat.

Our foes in this war are hard and fit. They
are in better physical shape, both in the factory
and on the firing line, than average Americans.

These warnings come from one of the lead-
ing experts on physical fitness, Lieut. Col,
Francois D'Eliscu, the army officer who pound-

“ed homethe “get tough” theory long before it

was realized how strong, brutal, erafty and de-
termined the average Axis soldier had become
through years of training,

Colonel I’Eliscu is not satisfied with warn-
ing you. He has worked out a comprehensive,
but simple program of getting yourself fit to
fight. If you are a serviceman or expect to be
one, he's aiming his program right at vou. If
you are contributing to the war effort in a fac-
tory or any other strenuous job which puts you

A two-man fug of war with
a seven-foo! rops gives all
muscles in body o workout
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under pressure, you: can modify
his schedule to fit your needs and

&,

EllgHe has even worked out an ex-
amination which vou ean take
yvourself and thus determine if you
are as it as an average American
soldier should be for a minimum
grade. You pass this grade when

u:

FoCan throw a baseball 125 feet.
Toss a basketball 60 feet. Vault a
four-foot fence. BRun a quarter
mile in 87 seconds and a half in
three minutes and 15 seconds.
Walk two miles in 23 minutes and
30 seconds. Do the 100-yvard dash
in 14 seconds. A running high
jump of three feet 9 inches. A
running broad jump of 12 feet. A
push-up climb of 20 feet from the
ground.

You should also be able to chin
yourself six times, climb a 20-foot
rope in 20 seconds, do a st.andjng
hop-step=-and-jump of 18 feet an
a running variety of the same feat
for 22 feet. Your standing broad

Wrist twist ond neck hock (using side of hond) downs spponent

I -R_uﬂ; 10 TARDS

¥
] JUMP 10 YARDS

jump should go six feet, your
standing backward jump should
carry vou two feet and eight
inches. You should be able to take
a running long dive of five feet
six inches., And jump wvertically
13 inches from a flat-footed stance
with arms above your head.

If you can do these things, you
can salute Uncle Sam and say:
“I'm ready."” Or yvou can do a real
day’s work in a war plant without

tiring if you happen to be the man

behind the man behind the gun.
The Colonel, who can do these

things with ease though he is old

enough to be the father of many

OCTOBER, 1043

Beetch from ““How (o Prepare for Malitary Flineas "

This zigzog commande course can be loid out in small spoce.
Below, “leg break™ grip is an effective woy to hold fos down
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six circles 2 feet in diam-
eter spaced irregularly
like stones or sandbanks
in a stream, or tufts of
grass and high spots in a
field. The last 10 yards
are covered by fast run-
ning, as in charging the
enemy for the kill.

These movements, done
against time, require co-
ordination and precision
of the same type that are
met in actual field combat,

Calisthenics, exercises,
wrestling, judo, savate
(an old form of boxing in
which blows are delivered

of the men he trains, has written a book,
“How to Prepare for Military Fitness”
(W. W. Norton and Company, New York
City) in which he has worked out his the-
ories in an interesting manner,

From his instructions, any man or group
of men can lay out what might be called a
“commando testing course” in a gymna-
sium, playground, or in a wvacant lot or
open field. It's only necessary to pace off
seven 10-yard paths, changing the angle
at the end of each 10-vard section to mark
the spot where tactics change., Contestants
are timed as they take turns.

The first 10 yards are covered by fast
running from a standing start. Proper
falling and creeping on hands and knees—
as through protective bushes or high grass
—are used to traverse the next 10 yards.
From this position, the individual quickly
gets on his feet and again runs 10 yards—
as through open spaces in a field or woods
—then again falls flat, simulating the sit-
uation of reaching cover on the far side
of an open field.

An army in the field must move fre-
quently through short grass or brush. This
must be done by creeping on the stomach
with no part of the body being revealed to
the enemy. In this test, the stomach erawl
is continued for 10 yards; the man then
springs to a standing position and jumps
with both feet together through a series of

52

Shoulder rell with head well tucked and feet up is
dane at high speed with running finish. Balow, tha
hand on wall keeps soldier from hitting structure
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with either feet or hands), tum-
bling, and swimming are a part of
the program in Colonel D'Eliscu’s
bock, but an old-fashioned phys-
ical culture expert would hardly
recognize their wartime wversion.
The emphasis is not on body beau-
ty and bulging biceps. It's on
toughness. Opposition to the mus-
cular strength of another man is
one keynote.

Take two men and a seven-foot
piece of rope with the ends tied.
Have them sit on the ground with
their feet planted firmly together,
Let each man hold the rope with
both hands. By pulling and haul-
ing and shifting, nearly every
muscle in the body can be put to
work. Or, bend their knees so thew
are closer together and pass the
rope around the necks of both.
There's a situation for a contest of
strength and balance,

If the rope is too tough for the
hands or neck, a pair of belis
buckled together will do. Two
sticks tied together in the center
with a piece of rope can be held in
the hands of both men until they
get toughened. A whole series of
exercises can be worked out with
a single stick and two men seated,
propped away from each other by
their feet.

Wall scaling has great condi-
tioning value and it increases a
man’s confidence in his fitness as
he improves his co-ordination and
timing. The important thing to re-
member is to face the wall as you
land so you can use at least one
hand to push away for safety, Two
men working as a team can help
each other scale a wall as tall as
their combined height,

Rope and tree climbing will test
your strength, If you want to get
an idea of what a Jap sniper puts
up with for a shot at our troops,
take a piece of rope and a few
gsticks and hoist vourself into a
tree, With the sticks vou can make
a seat on a croich, padding it with
a blanket or your ecoat. Child's
play? Men in uniform are doing
it by the thousands today. It's not
as easy as it sounds,

A good soldier, savs Colonel
D’Eliscu in his book, is constantly
alert. So is a good workman., An
average American does not pos-
sess very acute sense perceptions
and it is no fault of his—especially

(Continued to page 152)
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Diving en dry land is o geod muscle stretcher and trains men

for making surprise pounce en an unwary seniry. Belew, Cal.

Froncois D'Eliscu, auther of “Hew to Prepare for Military Fit-
noss,” gets @ firm arm lock on one of his young trainees
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Bomb Cart Totes Block Buster Between Its Arms

&

E .

Two = thousand - pound
“block buster” bombs, of
the type that have caused
such paralyzing destruc-
tion on Allied targets in
captive Europe, are trun-
dled about an Eastern
ordnance depot by a spe-
cially designed ammuni-
tion handling truck, that
lifts the giant bomb in
mechanical arms to carry
it from place to place.

Strength of the woman
eperating bomb bugay
is multiplied hundreds
of times by machinery
that lifts the block-
buster to carry it to
a new site ot eastern
ordnance depat

rq‘{"ﬂ

Crawhng Painter Applies Tar Paper Overcoat to Islpelme

Speeding the construc-
tion of the world's longest
pipeline, 1,388 miles from
Longview, Texas, to New
Jersey, workmen em lc:y
a machine that straddles
the pipe before it is laid,
to paint its surface and
wrap it in tar paper. With
this protection against
the elements applied, the
huge tube is laid into the
trench prepared for it.

Huge pipeline is protect-
ed against weathering by
coat of paint and tar pa-
per, applied by machine
that straddles the tube
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Chameleon-Like Camouflage Paint Deceives Aerial Infrared Camera

Camouflage paint that will make a mili-
tary target appear as vegetation even in
an enemy's aerial infrared photographs is
a development of the du Pont Compan
The camouflage finish reflects infrar
rays, showing up light instead of dark in
aerial infrared photographs. Ordinary
green paints would show up as dark, and
would reveal to the infrared film painted
surfaces that, to the naked eyve, would seem
to be vegetation. Most glﬁeenjetaﬁﬂn
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reflects infrared light, and so does the new
green camouflage paint. So the camoufleur
may use green paints that not only match
surrounding natural greens, when seen by
the naked eye, but also equal the natural
foliage’s infrared reflecting powers, and
accordingly match in the infrared photo-

raphs as well. Other colors—aolive and
%l:al drab, loam black, earth red, brown
and yellow—are also possible in the range
of paints.
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Pulling the switch of this machine sterts
threaders and cutting tocls making rings
for army binoculars out of aluminum rods

In appearance suggesting a monstrous,
multi-barreled rocket gun, an automatic
machine tool at a Westinghouse plant con-
verts aluminum rods into threaded rings
that go into army binoculars, The rods are
loaded into each of the machine's six “bar-

Clech~ Agly G AN W,
Television Teaches G
Every stage in the prep-

aration and planting of a
vietory garden alongside
the studios of WRGE, the
General Electri¢c televi-
sion station in Schenec-
Tady, was telecast for in-
struction of gardeners in
that upstate New York
area. While the garden-
ing expert proceeded
with his work before the
camera, he also gave a
running commentary
through the microphone,

{Every mile of new con-
crete highway requires
about 1,000 pounds of dy-
namite for clearing the
right of way and supply-
ing stone and cement,
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rels.” Automatic drills, threaders and cut-
ting tools then go into action, and the erst-
while “ammunition” is spewed out as
threaded rings. More than 1,500 of the per-
fectly finished rings are produced by one
machine in each eight-hour shift.

i

Instructor shows step-by-stop progress in the grewing of a Victery Gerden
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74e ARMY’S “LITTLE HOLLYWOOD”

On o giant stage in the army’s movie studios ot Astoria,
L. I, soldier-octors wearing gos maosks foce the comera

Putting the finishing touches on model of barrack for
a training film. Many miniatures are mode in this shop

o6

By Wayne Whittaker

EN in the ranks call them “nuts-
and-baolts” films. Educators refer
to them as “audio-visual aids.” The
Signal Corps, which makes them, just
calls them training films. In any man's
language they are tops when it comes
to speeding up a training program for
a rapidly expanding army.

The films, which range from military
courtesy and discipline to finding
booby traps or sniping, have reduced
training time 40 percent in some cases.
The Signal Corps' movie chiefs, whao
don’t have to lie awake nights wor-
rying about box office appeal, have
already turned out more than 500
training films—the exact number is a
military secret—and they are still pro-
ducing them at the rate of about one a
day.

The army's “Little Hollywood"” from
whence these pictures stem is the Sig-
nal Corps Photographic Center, a $10,-
(00,000 block-long studio at Astoria,
L. I, once a major production unit of
Paramount Pictures. The vast stages,
both silent and sound, where the Marx
brothers, Gloria Swanson, Rudolph
Valentino and other stars once emoted
and cavorted, have been taken over by
yvoung soldier-actors. They never have
to strain for realism when the cameras
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grind. The soldiers chosen to
act in the films—99 percent of
the actors are picked from the
ranks—are experts in their
roles because they are per-
forming jobs for which they
were carefully irained in the
army.

If you were to wander about
the Astoria studio on a typiecal
“shooting” day, permissible
only with a military escort,
vou would see some amazing
sights. Your escort would ex-
plain that many production
uni}t_ls are out on “log‘atinn”—l--
perhaps Fort Knox, Fort Bel-
voir, Florida, Colorado. All
films come back to the studio,
however, for final editing and
sound effects.

Life “back stage” at the stu-
dio is an odd combination of
Hollywood and military dis-
cipline, of army officers, shirt-
sleeved civilians and Klieg
lights. Propelled along the
corridors and ramps by
sweating crews, one encoun-
ters whole trees, jeeps, hig
cameras on wheeled mounts,
great painted backdrops of
outdoor scenes, machine guns,
parts of dismantled buildings,
a couple of live horses, a
thatehed roof, portable flood-
lights, a miniature desert set
shunted off to one side on a
platform, a husky soldier
wearing Hollywood makeup
and carrying an ax, a helmet-
ed soldier in German uniform.
Your guide explains that the
studio “props” include uni-
forms of every rank and na-
tionality, not to mention a
complete arsenal,

A bell rings.

“Shooting sound on Stage
3, says the guide.

Pausing before another
stage, the visitor sees a Euro-
pean farmyard scene. There
is a weatherbeaten stable with
sagging door ajar showing a
glimpse of manger inside and
part of a broken old cart. Two
chickens and a rooster peck at
some corn scattered in the
dust near the door. On a pile
of straw before the stable sits
a soldier in Nazi uniform, his
rifle beside him. Strapped
across his chest is an expen-
sive German camera, its leath-
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These “stills” are from o film on booby traps. Above, U. S. soldier
reaching for on expensive comera on a “dead” Nazi. Below, his hand
is caught just in time by an experienced officer familinr with Ger-
man tricks, for lifting the camera will set off a hidden explosive
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er case hanging open. Blinding white lights
are turned on. The soldier sprawls on his
back in a position of sudden and violent
death, the expensive camera in full view
on his chest,

“Action! Camera!” shouts the direetor.

The cameramen start to grind, shooting
the action from two angles; technicians
keep an eye on the actor; the seript clerk
consults a scenario,

“This is a sequence in a booby trap pro-
duction,” says the guide.

Around the corner of the stable an
American soldier appears. At sight of the
dead Nazi, he stops. His eyes are fixed on
the expensive camera. He approaches
carefully, kneels and reaches out to take
the prize, but the hand of another soldier,
more experienced with German tricks,
grabs his arm in time,

“Cut!"” orders the director.

The camera on the soldier is attached by
wires to a pull-tyvpe booby trap that will
set off a powerful explosive, en shoot-
ing resumes, the detail of the trap is shown
and millions of men in training camps who
will see this scene will have a lesson dra-
matically imprinted in their minds.

A glance at the seript reveals that other
sequences in the film deal with booby traps
under porches of abandoned houses, be-
hind pictures hung on walls, in clocks, con-
nected with kitchen faucets, in autos and
tanks.

The professional procedure on this set is
the real MeCoy, for many of the techni-
cians, recruited from Hollywood, are the
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This erew on “location” didn't have for to go for they are shooting scene before borracks behind studios

hest in the business. And why not, they
ask? In many respects making a training
film is more difficult than producing a
glamor movie, for the army demands—and
gets—perfection in every detail

Col. Melvin E. Gillette, dlrﬂ!ﬁl‘ of ]l:._h%
Astoria photographic center, explains tha
ﬂm—ar?wgﬂ':ﬁ?ﬁﬁ’FWﬁhns as a sep-
arate department in the training program,
The films are co-ordinated with lectures
and actual lessons learned in the field
They become as much a part of a soldier's
life as his rifle or his top sergeant. Before
the recruit’s heels are cool at a reception
center he has been treated to a triple fea-
ture: “Military Courtesy and Customs,”
“Articles of War," and “Personal Hygiene."”
During his army education, whether he is
assigned to infantry, artillery, engineers or
armored force, he will view about 50 more
training films.

If he goes to Fort Belvoir for engineer
training, one of the first things he will see
in a makeshift projection room on the Pio-
neer training course is a movie on handling
high explosives. This will be accompanied
by lectures and followed by actual practice
on the demolition range. If he goes to Fort
Knox, he will follow his first tank crew in
combat on the sereen. Wherever he goes,
he will study films on every weapon with
which he comes in contact, pistol, rifle, field
artillery, antiaireraft. These films are de-
signed to make complicated mechanics as
easy to understand as “nuts and bolts”
Simplicity, clarity and accuracy are As-
toria watchwords. If the recruit elects to
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become a company cook, he will
be shown how to knead bread, eut
a hunk of meat and cook a tasty
stew by training films, accompa-
nied by the usual lectures and ac-
tual practice. ’

There are films on health, first
aid, map reading, the compass,
camouflage, military law, and
chemical warfare. There are films
of general information and tech-
nical training. The studio has a
corps of artists who produce ani-
mated films.

The first step in making a train-
ing film usually starts with a letter
from an officer at a training center
to the War Department. Perhaps
the engineers’ school at Fort Bel-
voir desires a film on laying anti-
tank mines in the desert. The War
Department approves the idea and
turns it over to the Signal Corps.
An engineer expert on antitank
mines is sent to the Astoria studio
to work with a writer on a scena-
rio. After the script is approved
by the War Department, produc-
tion gets under way. Crews are
assigned, and sets are built in the
studio’s well-equipped carpenter shop. In
this desert film, miniatures will be used
with everything bhuilt te scale from tiny
mines to American M=4 tanks and German
Mark VI's.

~When the sets are ready, the actual

In the

shooting begins, Various sequences are

shot, the film edited, titled, and sound
tracks with an instructional text dubbed
in. The technical officer from the particu-

cutting room, scldier inspects films with o “moviola®

lar branch of service for which the film is
produced stays with the production until
the last retake is made. The final product
is viewed in the studio’s luxurious little
theater, a carryover from the old Para-
mount days. The film is sent to Washing-
ton for approval by the War Department
which turns it over to the Signal Corps’
Visual Aid Section. Hundreds of prints are
{Continved fo poge 154)

Removing top of minioture German tank to place explosive which will lend reality to desert training film
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Inspector’s Lenses Magnify
And Leave Hands Free

Eyeshade magnifies object three times actual size
Designed to afford the wearer comfort,

freedom and wvisual aid, the "“Magni-
Foeuser,” a plastic headpiece in which are
mounted lenses of optical glass, is intended
for use where magnification is necessary
in production or inspection work, Into each
lens is ground a prism to relieve eyestrain,
Lenses give a magnification about three
times actual size. Dual mounting brings
objects under observation to sharp focus
at approximately 10 inches from the fore-
hemi‘. The eyepiece provides considerable
magnification as comfortably and normally
as with the unaided wvision.

R
“"Red-Hot” High-Pressurg%team

Gives Edge to U. S. Warships

Steam so hot that the pipes carryving it
glow red, and under such pressure that it
can be used repeatedly in a series of tur-
hines, has, in effect, increased the size of
the United States Navy. The new design
saves as much as 49 percent of a warship's
fuel-oil consumption, thus increasing its
cruising radius by up to 1,000 miles. This
has the effect of creating more tonnage,
because more ships are kept on the line at
all times. The most modern ship installa-
tions superheat the steam to about 925 de-
grees Fahrenheit, at pressures of nearly a
quarter-ton per square inch, before it en-
ters the turbine. The steam is used several
times before it has spent its force, by in-

erated in series. The speed of the turbine,
however, is so great with such an installa-
tion that it must be reduced 10 to 12 times
by reducing gears before power is applied
to the propeller shaft. The U.8.8. Somers,
contracted for in 1934, as finally built was
operated on a steam pressure of 600 pounds
at 850 degrees F., which is 369 degrees of
superheat, Success of the Somers impelled
the Navy Bureau of Engineering to raise
the steam pressure of the battleships North
Carolina and Washington from 700 degrees
to 850 degrees F. They had already been
designed for 600 pounds pressure. In 1939
the four-stack destroyer Dahlgren, re-
engined and re-boilered, was equipped to
use steam at 1,300 pounds pressure and
925 degrees F. in the main engine, which
resulted in a fuel economy of 10 percent.

Sub-Zero Room Tests Plastics
Fer Plane’s ""Gree use"”’

Plastics to make transpa t—%ﬁge{;nd
blisters for fighting planes that operate in
the sub-stratosphere are tested in a tem-
perature chamber at 67 degrees below
zero. Wind machines in the room produce
a 200-mile-an-hour gale, and humidity
can be controlled from 10 to 100 percent.
The men who conduct the tests wear elec-
trically heated clothing and plastic hel-
mets. In this sub=-zero room, metals shrink
and rubber becomes as brittle as glass. The
chamber, v.ihinh isBin the Rohm % Haedgs
%mpran ant at Bristol, Pa., is also us

or de Frg' tests on Plexiglas at a tem-
perature of 130 degrees above zero.
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Fliers in the Aleutions face o double foe,
the Jops ond tho weather, but planes like
the P-38's obove and pilots like the ane at
right have proved o winning combination

’l"‘HE American fighter squadron
was boring down through the
overcast to strafe the Jap base
when suddenly a radio order came
through on today's frequency.

“All fighter planes rendezvous
north end of Kiska. All fighter
pilots go to rendezvous.”

The command was in good Eng-
lish without a trace of accent but
each pilot grinned when he heard
it. The message was a phoney and
they knew it. If they complied
with the message they'd probably
find a gang of Zeros at the ren-
dezvous that would keep them
occupied, leaving the oncoming
bombers without protection,

The Jap double-talk didn't
work, nor did the next radio trick
that the Japs tried. All through the rest of
that raid the Nips recited poetry, cursed
the Americans, and sang songs about the
“poor little P-38's.” They were jamming
the frequencies to prevent our pilots com-
municating. It didn't werk any better than
the first frick. The American squadron
leader had known what to expect and had
coached his men earefully before the raid.

7
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| With the ALASKAN
JAP-FIGHTERS

All they had to do was follow the schedule.
Jap interference isn’t the only kind of
radio trouble that flyers in the Alaska-

Aleutian area encounter. Words may be
garbled by local distortions. Voices fade
in and out. The influences of metallic
masses in the mountains split and bend the
directional beams from radio range sta-
tions. Compasses, too, are affected by the
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Snow clogs motors of Mavy patrel bomber being
readied for an Aleutian flight (above). Camouflage
tree (below) is festooned with strange fruit—tin cons!

“ore masses and often a
compass needle simply
points steadily toward the
nearest mountain instead
of toward magnetic north.

When the war began
the United States had few
military aireraft in Alas-
ka. Within a few weeks
after Pearl Harbor a
stream of planes started
north but at that time
there were practically no
facilities for either planes
or men. For months the
pilots lived under hard-
ships. Alerts were main-
tained all around the
clock: cold damp tents
were the only shelters;
food was not plentiful,

and no one had a bath for months on end.

Supplies of all kinds were scarce because of

transportation difficulties. The only cam-

cuflage available was of the tin can type.

Empty [ood and ammunition tins were split

open, coated with dull paint, and draped

with moss to simulate brush and help hide
air base installations.

Under these rugged circumstances the
men beat off Jap attacks and initiated raids
of their own against Attu and Kiska, Lieut.
Col. Jack Chennault, son of General Chen-
nault who was fighting the Japs in Burma
and China, was |'.'.Lnl-ciug officer at one of
the Alaskan air bases for a time and har-
ried the Japs in the sub Arctic just as his
father fought them in the tropies.

Col. Chennault and the other ranking of-
ficers, their flying erews and ground crews,
had a double fight on their hands. To beat
the Japs they first had to whip the weather,
Weather in western Alaska and the Aleu-
tians means bitter cold, rain, snow, fog, ice,

Canvos slipover sleeve protects the pl‘dpe“nr whila
crews use tug-of-war technigue to start a cold motor
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and almost constant overcast that
may lift to 1,000 feet on a “nice”
day. Possibly there's a glimpse of
the sun every few weeks—or
months, Snow lies at sea level all
winter long, and above the 600-
foot level stays on the hills and
mountains even in the “summer.”

Translate such weather into a
background for air operations and
it means a number of things. It
means that ground crews who
must service planes and keep them
in combat condition may have 1o
work in the open in the teeth of a
0-mile gale and at a temperature
of 20 degrees below zero, It means
that pilots have to learn to land
all over again, because in the damp
dense cold air their planes hang
on and float instead of settling
down to the runways.

It means that often enough a
pilot must take off blind, on in-
struments alone. Frost builds up
on the windshield and canopy
during the first few vards of his
take-off run. He can't see out un-
1il he pulls up a few hundred feet
where the frost disappears. For-
tunately, blinding frost rarely ac-
cumulates on a plane that is coming down
to land.

Other times he may have to make an
instrument take-off because the steel mesh
landing strip may be flooded with water
and his propellers beat up a spray that
rises like a curtain on all sides, higher than
his cockpit,

Typical weather conditions mean that a
pilot may go up for a 15 minute test hop,
and find himself unable to get down to his
field. Even in that short space of time fog
may close it in. By a coded radio mes-
zapge he receives the designation of an al-
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Fighter pilot fills out repert of mission en return to ground.
Heavy clothing guards him agaoinst cold of Arctic high altiiude

ternate landing strip that is still in the clear.

The weather means that a group of fight-
ers on a long range mission may need to
be led to their target by a special naviga-
tion plane. Even if the fighter pilots had
the time to spare they haven't the instru-
ments necessary for the precise navigation.
S0 a B-24 goes along, carrving a full-time
navigator who uses radio triangulation and
other methods to check his position. Even
in the middle of the day the B-24 may
need to burn its wing tip lights, so that
pilots of fighter planes huddled close to the
bomber may follow it through the murk.

Fighter planes arrive at
the enemy base ahead of
the bombers to bomb and
machine gun antiaireraft
installations. The oncom-
ing Fortresses and Lib-
erators carry the big
bomh loads for larger
targets.

Shipping in the har-
hors, Japs on the ground,
are all fair game to the
fighter pilots. Depending
on the visibility they hug
the ground as closely as
they dare and weave back
and forth across the tar-

Snow all but covers Quonset huts
that are home to Aleution pilots
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on his gun sight for fear
his inattention to traffic
might cause a collision.
Under these circum-
stances a good combat
pilot fires a short burst of
tracer to line himself up
with his guns, then swings
his plane to lead a Zero
and fires another burst.
Even with this rudimen-
tary kind of snap shoot-
ing, pilots have succeed-
ed in taking a toll of Jap

i

S \  planes.
. New pilots assigned to
. .| the Alaskan area are told

Two reasons why the Alsution bottlefront is called the world's worst for
planes—grim peaks threaten the unwary flier, and soupy fog blinds him

get area. Low level attack is the rule ex-
cept when they try skip bombing a ship
or a submarine lying on the surface,

In skip bombing the pilot releases a bomb
before he reaches the target with the idea
that the bomb's terrific forward speed will
skip it across the waves and right into the
target. It's a devastatingly accurate way
to bomb and to do it the pilet pulls up 50
or 100 feet above the surface. Otherwise,
if the bomb smacks a wave at just the
wrong angle it might bounce back up into
the air and crash into the plane that
dropped it.

On some raids over Kiska the traffic of
American fighters and bombers and Jap
Zeros has been so thick that an American
fighter pilot has hesitated to concentrate

Welcome sight in Aleutions is arrival of Seabees, Navy fighting builders
who follow londing forces ashore to enginesr comps and fortifications

that above all they must
maintain formation. Aft-
er his first mission the
new pilot knows why. He
must stay in formation to
avoid becoming lost on
the way out to an enemy base; he must
hold formation during the raid for mutual
protection, and he must maintain formation
all the way back again so he will get home,

If he does stray away from his group his
orders are to use volcanos for navigation.
That is, he is to pull up a few thousand
feet for better visibility and then fly along
the Aleutian chain, counting the tops of
the extinct volcanic peaks as he passes
them until he reaches the island or area
on which he is baced. Thus the jagged
peaks of the Aleutians are both death traps
and marker “buoys” to the bomber and
fighter squadrons,

A PBY flying boat acts as a rescue plane.
It eruises around at the edge of the combat
area to pick up the crews of any American
planes that might be shot
down. Other planes may
settle to the water or
crash-land on an island
during the return trip and
usually the crews can get
off a radio B0OS 1o the
PBY hefore they land.
The rescue plane cruises
around l.l.nti‘fl it spots the
men, then picks them up.

The Japs have paid a
high price for cecupying
some of the western is-
lands of the Aleutian
chain. Now that these are
being taken away from
them a way is being
paved for the Air Forces
to move on to the heart
of Japan itself. Already
the first dagger has been
thrust with the bombing
of Paramushiro,
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Cattail *Parachutes” Tested for Wartime Use

Fibers of the familiar swamp weed, the cattail,

which spring open like a parachute to float seeds
away from the dried spike, have been found by
QLM of BUI‘DEEEH Battery Cqg., to have
industrial promise for both war and peace. A
pilot factory produces five tons of the fiber each
week, and industrial firms are experimenting
with it as a possible replacement for scarcer
fibers. Tests of a life preserver, in which cattail
fibers could substitute for kapok, showed it
maintained buoyancy after more than 100 hours
of submersion. Compressed cattail fiber also has
shown good heat-insulating qualities. It has
been used in soundproofing, and has shown
promises in various applications as a filter. Iis
excellent felting qualities make it adaptable for
experimental use in linings, quiltings, and in
stuffing toys. Indians, in fact, used the same
fiber for bedding and wound dressings. Chief
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Cattail fluff, top, pads objects in center picture.
Seeds that adhere to the fiber are beaten out (left)

promise of the cattail is its availability. In
the area around the Burgess experimental
plant, where machinery was devised to beat
out a big proportion of the seeds adhering
to the ﬂuﬂ’P several plots of marshland were
located which each aver aged from five
hundred thousand to several million plants
suitable for processing. Interested in con=
servation, Dr. Burgess points out that turn-
ing marshlands into cattail “farms” would
discourage the draining of swamps, with

: . its occasional upsetting of the area’s wild-
h- ~ life, besides giving hitherto useless land an
' 1 : economie value. Cattails are often harvest-
m ! 3;’7 ed in winter, when frozen swamps make

—- Sl access easier to the shores where they grow.
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TELEVISION -- 72 NEW WAR BABY

i 27

With a turn of the crank, boom operator moves microphone forward during closevp shot in television studio

“ A ND remember, folks, tune in to your
4 X favorite television station for the
opening game of the World Series this

That's the kind of radic announcement
that we can expect to be hearing two or

k afternoon.”

. q: three years after the war is over. It will
= take no longer than that, television experts
believe, for television to sweep the country

. just as radio did in the late 'twenties. Esti-
mates have been made that television is to
become a billion-dollar-a-year industry,

ﬁ‘t The fact is, television is here already and

o 3
N N

except for the war more of us might now
be arguing with the man next door over
the relative abilities of our radio vision re-
ceivers. About a dozen television trans-

,ules in the United States and there are well
Y over 6,000 receivers in use.

When television receivers are put on sale
again, what will they be like? A typical
get might be a console cabinet model priced
at from under $100 to as much as $600. It
will include static-free frequency modu-
lation circuits coupled automatically to the
television picture channels so that one tun-
ing knob brings in both sight and sound.
There will be a standard all-wave radio
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f mitters are broadcasting on regular sched-

sound receiver in the cabinet as well, and
possibly a record playing attachment.

The fluorescent face of the cathode ray
tube that serves as the viewing screen of .
the receiver may be from five to 20 inches
in diameter, on which a brilliant image will
appear without flicker or distortion. Larg-
er viewing screens similar to motion pic-
ture sereens no doubt also will be avail-
able, the television picture being flashed
on this screen by a special high-intensity
SCanner,

This general forecast is an easy one be-
cause receivers such as these have been
built and used although they are not now
being manufactured for sale. After-the-
war television will further improve when
the results of electronic research now be-
ing conducted for military purposes be-
come available, The television industry
has agreed that transmitters and receivers
will continue to be of a uniform design in
the sense that all receivers are able to pick
up all transmitting stations within range.

Among the future improvements that
can be foreseen is simpler tuning. At pres-
ent a television receiver requires a number
of controls, including a channel selector, a
fine tuning knob, contrast adjustment,
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brightness or intensity
control, synchronization
controls to *lock™ the pic-
ture in its position on the
screen, a focusing control
that conecentrates the
electron stream inside the
cathode ray tube, and a
volume control for sound.
Automatic regulation of
some of these adjustments
is expected.

Another probable im-
provement will be elimi-
nation of interference
such as is caused by near-
by diathermy machings
or automobiles. An inte-
gral electronic color sys-
tem seems possible. Color
transmission and recep-
tion have been done sue-
cessfully but engineers
aren't sure that the sim-
plest, most satisfactory
color system has been de-
veloped.

For a lock at a modern
television transmitter,
let's visit W6XYZ, owned
by Television Produec-
tions, Ine., and located at
Paramount studio in Hol-
lywood. WEXYZ uses
DuMont eguipment aug-
mented by apparatus and
improved ecircuits devel-
oped by Klaus Landsberg,
the station’s director.

This television station
at present devotes its
regular bi-weekly broad-
casts to civilian defense
subjects. It radiates
sight-and-sound demon-
strations on how to seal
your home against poison
gas, how to extinguish
incendiary bombs, and
tips for air raid wardens,
Experts in first aid show
how injured people
should be cared for, and
once a week an instructor
in judo and self defense
gives a complete lesson
on some aspect of person-
al protection. On a mat in
front of the television
camera he shows how an
attacker might strike at
guu., then takes up step

v step the defenses that
yvou could use. Television
receivers at sub stations
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Red Cross instructors teaching first aid by television. Below, twin re=
ceivers in tronsmission room ore used to study picture being rodioted

|
|
4
]



Touching up bockdrep for o broadeost,
Below, judo instructer goes before camera

Cathodes roy tubes of various sizes
used in television receiving sets

of the Los Angeles police
department are tuned to
W6XYZ during the broad-
casts so that police and aux-
iliary police may watech the
lessons.

Putting on a television
program combines the in-
tricacies of making a motion
picture plus the mechanics
of operating a radio broad-
cast station. A program re-
quires experts in lines rang-
ing aH the way from makeup
to sound and picture trans-
mission. Operating with a
minimum staff during the
war, WEXYZ uses men for
only the most technical
posts. Girls act as stage
managers, and as camera and microphone boom
operators.

Several rehearsals of each program give the ac-
tors time to work out their actions. At the rehear-
sals certain areas are assigned to each action and
the stage manager carefully observes that the action
remains in the focal plane of the cameras. The
lighting technician, who also serves as stage hand,
uses light banks that are not as bright and glaring
as were required several years ago. New camera
tubes that have greater sensitivity require less light
for the scenes. The final dress rehearsal a few hours
before broadcasting time is complete in all details
except transmission.

When WEXYZ goes on the air it first radiates a
test pattern and recorded music so that the televi-
sion audiences can adjust their receivers to greatest
fidelity. Two television cameras are used during
the program so that the broadcast may be switched
from a long shot to a close-
up or to a change of scene
without interruption. The
camera operators pan their
cameras 1o follow the action,
keeping the scene in sharp
focus, The microphone boom
operator swivels the over-
head microphone back and
forth to pick up the speech
of the actors.

Behind the cameras, Mr.
Landsberg watches the ac-
tion and directs the staff
from his post in the glass-
enclosed control room. All
the technicians wear ear-
phones so that the director
can tallk to each without in-
terfering with the program.
In the control room, too, are
the sound eontrol operator
and the picture control oper-
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ator. This last technician
sits behind a bank of in-
struments that include
picture monitors that
show the scene being
viewed by each camera.
He makes electrical ad-
justments to eliminate
distortions, to provide the
right amount of contrast,
and to control the bright-
ness of the pictures. He
watches a cathode ray os-
cillograph to keep track
of the wave shape pat-
terns, and switches the
transmitter feed from one
camera to the other as the
director calls the shots.
Final control of the {el-
evision picture is exer-
cised by the transmitter

operator at the pEII'lElS in Buv;.l picture control ocperator keeps sharp eye on the instrument board

another room of the sta-

tion. He has two television sereens in front
of him, one that shows him the picture as
it comes to him direct from the control
room, and one that shows the picture that
is being radiated through the air. His job
is to keep the transmitter adjusted so that
the picture being broadcast agrees in qual-
ity with the picture coming from the con-
trol room. This outline, of course, tells only
part of the work of operating the station,

The average range of a television trans-
mitter is from 50 to 80 miles, although pic-
tures are sometimes received as far as 150
miles from a transmitter. The short range
is due to the ultra high frequencies used
for television. The ultra short waves travel
in straight lines and in theory are limited
to the transmitter’s optical horizon.

Actually, some receiving stations that are
beyond the optical horizon or that are

Mobile television unit mounts comeras on top of truck and beoms picture to main transmitter for broadeast

OCTOBER, 1943

gl e " w
LM e B

TELEVI/ION PRODUCTIONS INC.
STATION HOLE W00
St MRS ST f G Jau

i WL




Backstoge ot a television studio combines intricacies of movie studio and radio station. Here
are fwao rolling comeros and bonks of stage lights, the microphones (not shown) are abowve

blanked off from the transmitter by inter-
vening hills sometimes receive satisfactory
pictures, These exceptions suggest that
methods may be found by which the range
and “coverage” of transmitters can be in-
creased. In the future it may be that na-
tional networks of television stations will
be hooked up through relay stations or by
co-axial cables, each transmitter then ra-
diating the same program to receivers in
its adjacent territory.

Directional, two-element receiving an-
tennas are used for receiving greatest sig-

nal strength. Because of their optical gual-
ity, television waves are frequently reflect-
ed from the surface of an obstruction. Thus
a receiving station near the foot of a moun-
tain sometimes gets its best picture when
the directional antenna is turned so as to
pick up the ultra short waves that are being
reflected from the mountainside. A similar
phenomenon sometimes causes the televi-
sion picture on the screen of a receiver to
suddenly inerease in brilliance when an
airplane is flying overhead. This is because
the surfaces of the aircraft reflect the
waves down to the re-
ceiving antenna. Occa-
sionally a passing airplane
causes a “negative” pie-
ture to show on the re-
Celving screern.

Motion pictures, stage
plays, spot news and
sports events, and educa-
tional sight-and-sound
features are some of the
things that television can
put on the air. It won't be
long, now, before you will
be watching these pro-
grams on the sereen of
your home receiver,

Testing a telovision receiver by
means of o signal generator
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and a cathode ray oscillograph
in loboratory at station WEXYZ
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Giant Fan Drwes Naz1 Torpedn-Pmof Barge

Though protected by its shallow droft from torpedoes, Nozi twin-hulled barge proves vulnerable to bombs

Thinking to outwit Allied torpedo craft,
the Nazis have resorted to the use of giant,
twin-hulled barges for over-water rein-
forcement of their armies. These 80-foot
eraft are of such shallow draft that they are
fairly immune to torpedo attack. But their
size and relaliw.-e]_!,r slow speed makes them
“sitting ducks” for bombing or strafing at-
tack by United Nations airmen. Carrying

Mechanical Crab Maps Cnurse for Student Blimp %rews

Navy erews for lighter-
than-air craft, the famil-
iar blimps that are one of
Unele Sam's answers to
the submarine menace,
are trained at an eastern
field in a dummy gondola.
Equipped much as is the
gondola of a patrol hlimp,
the cab is set up under the
watchful eyve of an in-
structor, who communi-
cates with the student pi-
lots by radio. Progress
of their “flight" is checked
by a mechanical crab, a
device that reveals how
accurately the erewmen
keep to their course,

{[In disembarking from
troopships, American sol-
diers move off at the rate
of 40 a minute,
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a large number of fully equipped soldiers,
the German barges can skim over ex-
tremely shallow water. To avoid the dan-
ger of fouling a propeller on the bottom,
the craft are driven by a giant airscrew,
set in the bow. These big props are housad
in a framework to prevent accident to the
erews, increasing their resemblance to an
oversized electric fan.

3/

"Crab™ on table by mslruﬂnr, left, tells if hllmp :rag !I- “an.coursa”
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O.X)TO A GNAT’S EYEBROW!

By James Colvin

TD THE precision engineer there is no such word as “al-
most.” If a measurement isn't dead right, it's dead wrong,
“Right" might mean a spinning top of a gyro-compass,
whirling 6,000 times a minute, yet 5o delicately balanced that
a nickel will stand edgewise on ils surface; or bearings so

smooth they might never show wear,

Mount for Navy 1.1 inch ontigireraft gun is tested for microscopic accurocies by _'H:l'nﬁnghnulq inspactors

-

.y
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To o precision engineer, little
things have big jobs. Compara-
tor at Wright engine plant mag-
nifies image of a cutting toal

“"Wrong” might mean
that same gyro-compass,
thrown off balance by the
weight of a fingerprint; or
a bearing spoiled by a
gpeck of cigarette ash.

It is common for a sin=
gle war device to undergo
thousands of inspections,
many of them to ten-
thousandths of an inch,
some to millionths. Accu-
racy is the secret weapon
of America's production
lines.

An electronic eye can
distinguish beiween
2,000,000 different colors;
an electrical ear can spot
defects in shell fuse
heads; robot fingers pre-
cisely measure aircraft
engine parts, assuring
such close fits that vibra-
tion and even wear may
be almost eliminated; an
aviator's “sixth sense” is

POPULAR MECHANICS
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Mirror (right] is scaled to permii
confinuous measurement of width of
steel plates being rolled. Below,
inspector's view of shell fuse part

supplied by a device that
determines whether a near-
by thunderhead contains
electrical charges that might
cause danger from lightning.

Spokesmen at Chrysler,
whose engineers developed
the process of “superfinish-
ing,” believe that if an en-
gine is made of superfinished
parts, dimensionally accu-
rate and properly fitted, it
should actually never wear
out—provided it is kept
properly oiled and clean.

OCTOEER, 1943
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o
1}" Superfinished bearings are virtually perfect
Ll ¢ surfaces, and the machining scratches re-
{7 maining may be reduced to a depth of less
 than a millionth of an inch. Such parts require
no “breaking-in"; they are made to fit,

Inspectors for one aircraft engine factory
use a “profilometer,” which can distinguish
between two surfaces varying in
smoothness by a millionth of an
inch as readily as the hand can dis-
tinguish between a window pane and
a picket fence. It is a diamond-
tipped device which probes into
scratches, its point having a contact
area of only 0000000003 of a square
inch,

There are 8,752 separate parts in
a l4-cylinder airplane motor, and
these inspectors must check them
all, often dealing in terms of mil-
lionths of an inch,

Supreme court over the accuracy
of the gauges in daily use are master
gauge blocks, little chunks of highly

Spinning top of Sperry gyro-compass produced
by Dodge whirls at 6,000 revelutions a minute

Y chgedl crgnadie



Maognifying eyepieee is used to inspect intricate parts of
wleciric instruments (obove). Below, what appear as stout
bands of cable are r.ullr Westinghousa Inmp-ﬁlumtnl‘ coils
enlarged &5 times and pictured in o projection on a screen

T4

polished tool steel so accurate, and
consequently so subject to slight
expansion or contraction by heat
or cold, that they are used only in
temperatures of exactly 68 degrees
Fahrenheit. Under such condi-
tions they are accurate to within
two-millionths of an inch. The
120,000 other gauges are from time
to time checked against the master
blocks to guarantee their contin-
ued accuracy.

Sometimes inspectors use mir-
rors. Sometimes they magnetize
a part and “paint” on a coating of
oil and iron oxide powder; the
powder will cluster around and
outline any surface flaw. They
may use a spectroscope to analyze
a carload of sand or a fine pile of
radio-tube filaments,

Westinghouse uses mirrors and
magnifying lenses in a “compara-
tor” to speed the inspection of
acorn-sized commutators that go
into aireraft-radio dynamotors.
Tiny copper and mica strips, only
18 to 50 thousandths of an inch
thick, must be exactly parallel or
static will result. Inspectors for-
merly toiled over them with mi-
croscopes, but now the comparator
magnifies the image of the com-
mutator 22 times and throws its
picture on a glass screen. Besides
ending eyestrain, the device sped
production 20 percent and dropped
the number of rejected parts to
one tenth of what it was.

Westinghouse Electric Elevator
Company manufactures gun
mounts carrying four rapid-fire
antiaircraft guns, which were
praised as “most effective” against
Jap raiders at Pearl Harbor by
Rear Admiral William R. Furlong,
commandant of the Navy Yard at
the Hawaii base.

Each 14,000-pound gun mount
must pivot freely on its revolving
base to train streams of metal at
enemy planes—and they do,
thanks to precision insured by
4, 800 inspections.

In the field of airplane design,
“Autter,” vibration that increases
until such parts as wings or tail
surfaces actually fly off in the air,
had always been an aeronautical
mystery.

As planes grew bigger and fast-
er, it became evident that flutter
would have to be licked before
flight, and not after some test pilot
untangled himself from his 'chute

POPULAR MECHANICS
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and reported: “I was making abdut 200
when I felt the wings start to go,”

Glenn L. Martin Company engineers
set up a vibration department, which
designed “electric ears” to run flutter
down to its various lurking places, and
eliminate it in the design, Flutier ap-
pears, for example in a wing, when the
vibration of the wing itself “gets togeth-
er" with a part attached to it, say an
aileron. When that happens, parts are
pretty sure to fly off the plane.

What needed to be done was to chart
the vibration of the wing and the parts
connected with it, and predict at what
speed they would “get together”—when
their frequencies would come into fatal
harmony. If that speed was well above
any speed the plane could possibly
make, then the wing was safe.

The “Shake and Shudder Boys"” were
able to record the various vibrations on
graphs, which tell an engineer just what
he needs to know about the danger of
flutter in the model being tested. The
technique was applied to the largest fly-
ing boat ever built, the Martin Mars.

Sperry gyro-compasses, among man's
most intricate tools, are meeting one of  Allowable error in specing of these gear teeth (above) is
the war's critical emergencies. Axis  1/10,000 inch, 1,/50 the thickness of poper of this poge
nflagnetit:h miges were Ii-::]':-a-]r;iE lh:,rhﬁtligg
*}  ships with a demagnelizing belt, but the  wy.or no evil” is the he i g
i}\{ belt also ended the reliability of mag- plant, whe con deteet :: ::,'L";'}'f:,';:tfﬁ:ﬁﬂ_wh'g::
j

netic compasses, Gyro-compasses were
not affected, so ships plying mine-infest-
«, ed waters clamored for them,

Dodge Division of Chrysler Corpora-
tion, in quantity production on the gyro-
compass, has found that certain parts
have “tolerances of nothing"—machin-
ing must be exact to the hundred-thou-

\3{ sandth of an inch,

Heart of the compass are the “spinning
tops,” which appear to be absclutely
stationary on the balancing line—you
can, in fact, balance a nickel edgewise on
them—yet a glance at the indicator
shows they are spinning at some 6,000
revolutions a minute,

The tops are suspended by strands of
hair-thin wire, and after assembly the
strands cannot be touched, for the mois-
ture from a single fingerprint might
cause rust affecting the weight or bal-
ance of the entire strand.

Far from being mere fussiness, or blind
devotion to detail, precision of this sort
pays off—in terms of tons of replacement
parts that need never be made; years of
repair work that need never be spent;
more tools for serapping with less scrap
metal, less production time, less of the
taxpayers’ money. For precision is the
deadly enemy of waste, and an invalu-
able ally in total war,
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Luminous Paint "‘Blazes” Trail

Two photegraphs, taken from same spot, show how markers on
workers' arms, around door and on ramp, glow during bléckout

Safety markers made of lumi-
nous paint wilihg{.;ijel '.-i;ar wlnrkers
to exits in a Philadelphia plant in
case of sudden power faiiure or
blackout. The markers, hardly
noticeable in daylight, shine in the
darkness and illuminate safety
areas as well as exit doors and
corridors. Safety experts installed
the markers in a campaign against
America's “seventh column”—
carelessness that breeds accidents,

Static Neutralizer for ciin
Aids Radar Performance

Perfect radio reception despite
lightning storms and other dis-
turbing elements is claimed for a
radio static neutralizer developed

in the Goodyear Eggmhl%clg‘g;_
tory. The neutralizer is u by

6 bZ/‘AW; A Ao

the armed forces to improve the
performance of radar and to better
communications between planes
and ground stations. It also is used
in transmitting military maps and
reconnaissance photographs for it
eliminates black spots and streaks
on radio-transmitted pictures.
The device has small electronic
tubes which automatieally control
the amount of static that can pass
through the radio set and discrim-
inate hetween static and the de-
sired signal. It will be available
for civilian radio sets after the war,

/ 3 -
Coal-Fired Water }{éi{erf
Helps Keep House Warm

By connecting a coal-fired wa-
ter heater to the heating boiler of
his oil-fired heating system, a New
Jersey home owner found he could
keep well within his restricted
fuel-oil ration and still keep his
house warm. Total cost of con-
necting the coal heater to the hoil-
er was 557, contrasted with an es-
timated $400-plus that he would
have paid to convert his system to
coal for the duration, and back to
oil after the war. The water heat-
er, fired three times a day, main-
tains the water in the heating sys-
tem at about 105 degrees on the
average winter day. Thus, the
coal heater ecarries the base load
of the system, and the oil-burning
furnace is called upon only to
boost the water temperature ad-
ditionally when the outside tem-
perature drops.

g i -

Coal heater attached to oil furnoce corries home-heating load
e | e
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Kit Helps Castaways Obtam Water From Flsh

With a foclpreof fishing kit
that is standord equipment on
all lifeboots, rafts and air-
plones of the Army and Novy,
castaways can catch fish for
eating ond “drinking”. Fluid
squeered from flosh of the fish
provides drinking woter. Be-
low, seoman wearing campact
kit which boosts seven sizes
of lines, hooks, folding net

Following complete set of in-
structions printed on waoter-
proof paper, teamen (in top
phota) eut a large fish into
filets preparatary to squeezing
juice from its flesh, The cut
pieces are placed in porows
cloth (obove at right) for next
operation. The elath is then
relled and twisted, farcing
ot natural juiee inte con
(lower photel. This fluid will
help keep castaways alive far
woeks, Aside from net and
hooks, the kit eanfains small
and deadly spear. Bait is alse
included. The kit was devel-
oped by civilian fishermen who
ware inspired by stories of
the suffering of men in rafts

OCTOBER, 1943 7



This menth, Popular Mechanics Magozine jeins other
publications threwghout the nation in paying fribute
to America’s women war warkers. Some of the thou-
sands of jobs they are performing to help beat the
Axis are pictured here. Mony of these jobs, such as

L

locomotive engineer, {A] ore normally man's work.
In B, twa young women are putting the finishing
touthes on the gloss nose of a Flying Forfress, an
operation similar to that shown on the cover of this
magatzine. The girl at the lathe (C) is machining parts
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for planes, and the warker in D is making adjust-
ments in the wheel well of an inner wing. Eesembling
machine gunners, are the inspectors (E) in o binsoular
ossembly roem. The women lowering on engine
onte a block (F) are learning skills that will relieve

OCTOBER, 1943

mogn for military service. [Inspecting high power
radio transmitting fubes (G), welding a port of the
exhoust system of a frainipg plone (H), riveting (1),
and jobs like relling o landing gear onto o final as-
sembly line (J}, are performed by potriotic women.
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Portable Gram-l.oading Machine from “nondirectional” steel. Or-

dinary ‘steel has a “directional”
Made FI’GITI Old All to E/_&l"t!} grain like wood, and under the

7 tremendous pressures required to
draw cartridge cases and bullet
jackets from this metal, there is a
tendeney to erack along the grain
lines, or to draw unevenly. Under
the Western process, “non-direc-
tional” steel, in which the grain
does not run in a single direction,
produces smooth, even draws. In
many cases, also, the same equip-
ment used to draw brass cases can
| % i e, : be adapted to the drawing of this

NN . 2 S steel. In the cold-draw method,
] g 3 R, ; ' cartridge cases and bullet jackets
are shaped by forcing metal
through a successive series of dies,

W 23
Railroad Ticket Machine
Makes Six-Second Sale
End of the familiar ticket rack
in railroad ticket offices may be
forecast by the “automaticket
machine,” installed at a terminal
of the Pennsylvania Railroad.
Though those now in use dispense
only the five tickets most in de-
mand locally, the machine can be
designed 1o hold up to two dozen
types of tickets, and 4,000 of each
type. Together with a change-
: P g making machine, ﬁe automaticket
inerv and of three differant autes went Mmachine has cut the time of issu-
Irl'::‘::l:ll-:lu::ru': 'E.:“:I::‘ :I:!; pictured while at waork (botiom] ing a ticket from 17 to six seconds.

A ‘!.-i? ?‘f L
A North Dakota farmer took a | i

long step toward solving the prob-
lem of manpower shortage by de-
vising a grain-loading machine
out of old automebile parts. For a
frame he used a Chevrolet axle,
on which he mounted an Overland
motor, connecting it to a radiator
from a Whippet. By mounting an
elevator from an old threshing
machine separator, he completed
a machine that would load 250
bushels of wheat in 20 minutes.
With it he can move several thou-
sand bushels of grain a day, and he
can take the loader into his field
by tying it to the rear of his truck.

Grainless Steel fnr éhel(
Runs Through Die Easily

With steel increasingly substi-
tuted for brass in the production

of military ecartridges, the Western

Cartridge Com has turned

over to the government a patent "’A-Mnmnil:h! machine,” used in on eastern roilroad ticket
for pl‘DEESSﬂ'IE ufammumw ‘office, can hold 24 different tickets, ond 4,000 of every type
80 éft.- £ iﬂ’i POPULAR MECHANICS
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“Circus Tent” Airplane Hangar Buﬁ;in 12 Hz%rs

27 FXT

Canvas and steel are the materials from which this pertable, quickly erected, combet-type hongar is made

Roof and walls of a hangar for combat
planes in forward areas are made of canvas
and are hoisted into place much as the
circus erews hoist the “hig tops.” With a
steel framework that can be erected, it is
claimed, by inexperienced men, the hangar
provides a lightweight shelter for planes.
It can be readily camouflaged. With the
framework in place, the canvas roof-wall

sections are spread on the ground across
the building “Hoor” in their proper loca-
tions, and joined by lacing. Ropes hung
from pulleys are attached to rings on the
canvas, and the big fabric is hoisted into
place. First raising of the canvas in a han-
gar 130 by 150 feet required eight minutes,
the whole erection job requiring 12 to 18
hours for a erew of 90 to 100 men.

il B

“Taxi” Plane Trains Mechanics to Pilot Ships on é;uund

Built of salvaged parts
of Curtiss P-40 fighters,
a two-place plane that
doesn’t fly is used to train
aireralt mechanics to pi-
lot ships on the ground,
The plane has a rear
cockpit with duplicate
:_‘C!I‘Lf.l'lhfﬁ, an inter-com-
munications system, and
a tricycle landing gear
that prevents nosing over,
The special trainer was
built at the Army Air
Foree Technical Training

Command School _1__L'1|J.Ll‘_;
falo, N, Y. ;.‘,?J Cearnlea il

Rusty Tapwater Leads Chemist to Formula for Pure Nitrocellul

In his search for stable nitrocellulose, to
be used in smokeless powder that would
keep its hitting power in any climate, a
Wﬂte_m_c%nilgp_gq. chemist was guided
to success by a test-tube full of rusty wa-
ter. Having run out of distilled water, he
filled a test-tube from the water tap in the
laboratory. Rust that had scaled off the
pipes stained the container. However, he
found that impure nitrocellulose—in which
minute particles of sulphuric and nitrie
acids remained—when treated with rust

OCTOBER, 1943 4 it /s

echanic with instructor of duplicate controls prepares for “takeof"”

7] 477

water produced a more stable product than
ever before obtained. He concluded that
rust behaved like a dye. Experiments with
other dyes, of all shades of the rainbow,
confirmed the idea. Certain dyes belong-
ing to the chemical group of amines actu-
ally chased the impurities out of the nitro-
cellulose in the initial stages of manufac-
ture. Discovery of the purified product led
to the practice of manufacturing smokeless
ball powder under water, at a rate five
times faster than before.
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742 BOMBER
| that FIGHTS
ANYTHING
N s S e e W A Vi T

(above) and motors copoble of outclimbing tham for above the HE E‘D“d gre_mlins ride with the
clouds [below) protect the Flying Fortress on combat missions Boeing Flying Fortresses.
They were with Lt. James Dief-

fenderfer on his 31st mission to
the Japanese, when his Fortress
laid its eggs over Rabaul and then
went into a power dive to escape
the swarming Zeros.

They were at 2,500 feet when
the rear gunner yelled: “The left
elevator’s gone!"” Then, "My gosh,
s0 has the right one.”

The control wheel was jerked
from the pilot’s hand and the big
ship went into a nose dive. Dief-
fenderfer couldn’t budge the con-
trols, Finally-he and his co-pilot
braced their feet against the in-
strument panel and hauled back
with every ounce of weight. Mi-
raculously, the Fortress responded
at 100 feet above the sea. Then
they began a 500 mile flight with-
out elevators to the home base,
where Dieffenderfer made a per-
fect landing on gear that had been
torn to shreds during the takeolf,
Climbing wearily from the plane,
he remarked: “I don't believe it.
I must have had some good grem-
lins with me."”

The Fortresses are becoming a

FOPULAR MECHANICS




legend. “Yankee Doodle,”
flagship of Brig. Gen. Ira
Eaker, led the first squad-
ron of the Boeing B-1T's
over Occupied Europe on
August 17, 1942, The ball
twrret gunner of “Bir-
mingham Blitzkrieg"” be-
came the first American
to shoot down a Nazi
fighter. “Butcher Shop"
dropped the first bombs,
“Butcher Shop's" bom-
bardier tells the story:

“1 felt sort of funny
when I looked ahead and
saw the antiaircraft shells
bursting. It gets vou mad
and you want to hit them.
The plane stretched out
for a dead-duck bombing
run. I began sighting. I
aimed at the freight yvards,
stuck my head against the
side of the plane and saw
my bombs go down. I saw
them go right through the
yards and blow up freight
cars and everything.
‘Bull's-eye, we got ‘em
dead!” I shouted. T was
pretty excited and was
yelling so much I forgot
everything except that I

OCTOBER, 1943

“Bombs owoy!” and doses of TNT
spill from Fortress bellies in a
precise pattern on enemy target

Fortress crews peorsonolize their
planes. "Swoose” [loft) won its
first renown in the Philippines

Training for oction ogoinst en-
omy (below) gunners wear high=
altitude equipment, and fire at
painted fargets on lofty cliffs




Here's a lurret-gunner's view of companion Fortresses on Pacific mission

had hit the center of the target. I puess
evervbody was sticking out their heads to
see the bombs go down. We weren't paying
any aftention to the enemy at all We
bombed between the river and a bunch of
houses and didn't destroy one house.”

Then on Jan. 27, 1943, three waves of
Boeing Flying Fortresses paid the first
daylight visit to Germany and dropped
calling cards at Wilhelmshaven and Em-
den, while Consolidated Lib-
erators made simultaneous
diversionary sweeps. The
Fortress, “Banshee,” was
credited as the first U. S. plane
to bomb Germany.

The saga of the Fortresses
is being written day after day
in the skies over Italv and
Tunisia, Germany and en-
slaved Europe and the Pacific.
“Dry Martini” battled a fleet
of Nazi fighters that ripped
holes in her with cannon and
machine gun shells, killed her
pilot and blinded her eo-pilot,
but came home with other
crewmen at the controls.
“Thumper” limped home
alive with two engines out of
action, her nose smashed, an
gileron damaged, hydraulic
system and instrument panel
wrecked and a fire in the
cockpit,

No giant bomber can evade
a fast fighter, but it can fight

B4

back. The Fortresses are
built with the backbone
of a skyscraper; they can
take it, and give it back.

“Johnny Reb's” bom-
bardier recalls one busy
day over the North Sea:
“We were in the tail end
of a Flying Fortress for-
mation when we were
jumped by about 25
Focke-Wulf 190°s and
Messerschmitt 109's at
over 20,000 feet. They set
up a decoy out to our
right. 1 was lying in thz
noge shooting at that
when over the intercom-
municating system I
heard the waist gunner
shout: ‘Here come three
more from above!' T heard
a thud in the pilot's cabin
and heard the pilot grunt
and ask me to come up.
The Fortress never wa-
vered from its course al-
though it lagged behind
the formation a little. In the cabin I found
the pilot covered with blood, his eyes
glazed and his arm half torn off by the
cannon shot which had killed the co-pilet.
I dragged the body of the co-pilot from his
seat. It was a terrific job as I had no oxy-
gen mask. I took his place. The pilot's
oxygen mask had been ripped away and
he was fighting for breath. He motioned
o take the ship down to 5,000 feet. I never
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had flown a Fortress be-
fore, having been washed
out at flying school and
come back as a bombar-
dier. But some way we
got down. We were near-
ing England and I saw a
flying field. Somehow, be-
tween us, we got her down
without even a bounce”
“Alexander the
Swoose” was a famous
B-17 that lived an en-
chanted life in the Phil-
ippines, Macassar Straits,
Java and Australia. She
has a sister in England,
Miss Swoose. Her pilot,
Maj. J. W. Wilsum Tre-
ports one of her raids:
“Just after leaving the
target, where we had
dumped our bombs pre-
cisely on the button, a
gunner yelled: ‘Here they
come, skipper. Give ‘em
hell)! One FW-190
streaked just over our
formation and flashed by
before we could get him,
but he got in a lucky one
on our No. 4 outhoard en-
gine, which started to
stream smoke and flames.
That slowed us down and
the Jerries scemed to
leave the other squadrons
alone and swarm after us,
Our boys kept shouting:
‘Here's one at 4 o’clock!
And another at 5 o'clock.’
“As they came in—some
within 40 yards—the boys
made such remarks as ‘I
could play rummy with
that one, he came so near,’'
and ‘Where's that fellow
who told us they'd =it out
at 1.000 yards? I smiled
at the thought of the sign
painted on one of our
ships: ‘If vou ecan read this
you're too damn close.
“Most of them were
Jerry’s erack vellow-
nosed fighters, like some
they had in the Battle of
Britain, so we knew we
were up against his best,
They dived out of the
sun; they spotted at once
that a beam waistgun-
ner’s gun had ceased fir-
ing and they were on him.
I saw 15 of them lined up
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Metal-clad “bundles for the Axis" are stacked in tiers and rows, obove.
Below, gleeful over a bull's-eye, the bombardier turns to grin ot novi-
gater, one of whose instruments, the drift meter, is soen ot the right




overhead at one time, Another pilot said
he counted 30. We pumped plenty into
them, and saw sweral? go down in flames
and others disappear in smoke. The weird-
est sight was a dead man's plane that sailed
down just across our nose. It must have
been flying itself, because
we saw right through the
cabin and there was no
sign of a pilot. He'd evi-
dently been hit and
slumped. We gave him
some more and he went
on down,

“Vibrations from the
inereased revolutions of
our three good engines
were shaking us alarm-
ingly. Besides, a 100-
mile-an-hour headwind
slowed us up. We were
losing height, and when

“Life in & fishbowl” is the des-
tiny of Fortress belly gunners,
whe swing turret to meat attock
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Built to last—Foriress above still fliss after a
Messerschmitt struck it, almost slicing fuselage in
half. Bambardier, lefr, takes aver for bombing run

we reached the French coast a few ME109's
joined in. We saw our first Spitfire when
well over the Channel,

“All five of our squadron got back. Miss
Swoose made a lucky landing. One of her
undercarriage tires was punctured flat by
bullets and we didn't know it. The dam-
aged engine was charred out, and the pro-
peller dropped off. We fought the fire with
an extinguisher, but it burned all thé way
home,"”

Another immaortal B-17, Werewolf, flut-
tered home from Brest on one engine with
only its pilot, Lt. George J. Oxrider, still
aboard. The rest had bailed out on his
orders only after he promised to follow
them out. Then he stuck, A tremendous
burst of flak had knocked outl No. 4 engine.
Number 3 quit over the Channel. Number
1 coughed and died over the English coast
when an oil line was severed, Meanwhile
the top turret gunner parachuted into the
arms of a farmer who thought he was a
German and marched him to a police sta-
tion. Another landed on a mountainside in
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his bare feet, the snap of the parachute
having thrown off his shoes. The ball tur-
ret gunner came down in a flock of sheep.
Another was rescued by a young girl who
insisted that he ride to a wvillage on her
pony, which she led. The radio operator
was cornered by a lad who drew a big knife
and threatened him until convinced the
Yank was not a Nazi. As the bombardier
jumped, he shouted to the navigator: “Don't
forget our date in town tonight!" They
kept it. Liecutenant Oxrider broke his
Emmise to bail out, headed for a likely field

ut found children playing in it, spied a
garden and landed with only slight dam-
age. Werewaolf lived to fight again.

One of the most remarkable tributes to
American engineering skill and Yankee
airmen’s courage was the survival of a
Fortress that collided with a Messerschmitt
109 over Africa. The Fort's fuselage was
ripped in half, from top turret to floor,
about 30 feet forward of the tail. Sgt. Sam
Sarpolus, the tail gunner, sat there or-
phaned in the nearly severed tail although
the ship threatened to break in two at any
moment.

“The Messerschmitt came at us head-
on,” related Sergeant Sarpolus, “and the
bombardier apparently killed the German
with a burst from his .50-caliber gun. The
ME just scraped the top turret, then its
wing cut into the fuselage, scraping off the
top for ten feet, then biting downward
clear to the floor of the Fortress before
snapping off. I saw it falling without a
wing. I erawled back and saw a piece of
the Messerschmitt's wing was imbedded in
the plane. I didn't see anyone bailing out,
and I didn't want to be the first so I went
back to my post.”

With the tail wobbling as if made of rub-
ber, Lt. Kenneth Braggs brought the plane
down a periec . An engineer
looked at it and said: “According to our
figures, a ship hit like that can't fly."”

Next day someone opened the door and-

the fuselage broke in half.

The Fortresses have been boring holes
in typhoons over Munda and hedgehop-
ping over blizeard-bound crags of Kiska.
Seventy=five feet over the Jap hangar roofs
is the safest height above Kiska., Wingtips
nearly brush the walls of the pass that is
the B-17"s exit from that infested harbor.
The boys inside the flying “armored car”
joke about mowing the tundra. The For-
tresses come back with gaping holes and
engines smoking, but they usually come
back.

Heroes are made in the cramped quarters
of the ball turret beneath the fuselage,
where the gunner tastes life in a goldfish
bowl. That is the office of Sergt. Maynard

(Centinved 1o page 148)
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Rotating Food Dehydrator
Works “8-Hour Shift”’

Bl LR SN -
Dehydrater's revelving shelves are heated electrically

Dehydration of food is complete in from
eight to nine hours in a cabinet the size of
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a refrigerator developed by A.J Stephens~ Co.

an itv manufacturer, for home use.
Rotating shelves carry the food, with elec-
tric rays supplving heat from one side of
the cabinet. One motor turns the rod on
which the shelves are hung, and another
operates a fan to provide the needed circu-
lation of air. In one test, 16 pounds of spin=-
ach. carrots, rhubarb, celery, apples, tur-
nips and beets were reduced to four pounds
of bulk by removal of moisture,
A/

Army Doctors Use Parachutes
To Reach Wounded at Front

British medical units are dropped by
parachute to attend the wounded in ad-
vance lines of action. In the Tunisian cam-
paign one unit consisting of 10 men, in-
cluding a surgeon lieutenant, was dropped
close to the battlefield to attend 162 wound-
ed men, Prompt medical attention saved
the lives of all but one man. The air-horne
units carry full dressing station equipment,
operating apparatus and instruments, an-
esthetics, medicines and dressings. Under
normal conditions the group can assemble
ils operating equipment within 10 minutes
of landing. The “para-doctors” carry med-
ical supplies and food to last several days.
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Enemy Parachute “Bombs”
Feed Isolated Trnnp%/

5

Mazi hinged "bamb" holds rations for besieged troops

Nazi troops under siege and cut off from
supplies, as were those at Stalingrad, may
be supplied with food for a time by air.
Though use of parachutes to drop food has
Jong been used by virtually all armies, the
Nazis introduced an innovation by pack-
ing the food in a container resembling a
bomb, This in turn was attached to a par-
achute, and dropped into the German lines
by planes.

Tiny Machine Gun Packs Punch
Of 450 Rounds Per Minute

It weighs less than nine pounds and is
small enough to be carried in an ordinary
brief ecase —the Army's new M-3 sub-
machine gun. The 45 caliber weapon can
fire 450 rounds per minute. During one
test 49,600 rounds were fired with a single
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gun and its accuracy appeared to improve,
rather than decrease, with use, This sturdy
weapon has proved effective in battle and
am(iahihiuus troops have found that rain
and even a dunking in sea water do not
hurt the gun. It was developed by the
Ordnance Department, Army Service
Forces, costs only half as much as the older
type Thompson sub-machine gun, and
weighs three pounds less.

L a2
Polaroid Glasses and %i’ﬁfshield
Replace Hood in Blind Flying

Elack canvas hoods to cover the cockpit
of a plane used in teaching blind flying
have been replaced at southern army air
fields by polarizing goggles and a polariz-
ing windshield. Formerly the students
cockpit was covered with a hood, and the
instructor in the rear cockpit could see
only one side of the plane, with his view
ahead completely shut off. With the new
system, the student is fitted with a pair of
green polarizing goggles. The optically
ground lenses allow him to see instruments
and the cockpit interior plainly. With a

Polarizing glosses and sheet “black out” the cockpit

red polaroid celluloid screen placed over
the cockpit cover he can see nothing out-
side the plane. In the rear cockpit the in-
structor, who does not wear gﬂggles, can
see clearly through the celluloid to avert
crashes or bad landings, if the student is
in danger of them,

§ Write to the firms listed in the Where-
to-Buy-It index, to learn more about
products described in this magazine. Say
You Saw It in Popular Mechanics.
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By Benjamin Nielsen

ITH its broken-arch-and-urn design,
this mirror-front wall desk is an at-
tractive piece of furniture that is particu-
larly adapted to the limited space in small
homes or apartments. Having ample eca-
pacity for ordinary family use, the desk can
be made from any wood, but preferably
hardwood such as walnut or mahogany.
Fig. 1 shows how corners of the body are
fitted together with strong splined joints,
the door corners being assembled with
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double splines for maximum strength as in
Fig. 4. In selecting material for the splines,
it's a good idea to choose a wood that is
slightly lighter colored than that of the
door so that the end grain of the splines
will finish very nearly the same eolor as
the surrounding stock, thus making the
end grain less noticeable, After comli;%eting
a full-size pattern of the broken-arch de-
sign, Fig. 3, it is transferred to a piece of
straight-grained stock and bandsawed to
shape. Turning of the urn-shaped finial is
next, and this should include a tenon on
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the lower end to facilitate mounting
in the top frame member. Frame
pieces that make up the door are
rabbeted to take the mirror and a
piece of tempered hard-pressed
board which serves as a writing sur-
face. The exaect width of the front
rabbet depends upon the thickness
of the particular mirror used. Also,
grooves are cut in the frame pieces
to take L-shaped retaining strips
which hold the mirror in place, These
should be a tight fit so they can be
pressed or tapped into the grooves
as shown in Fig. 5.

Before gluing up the body frame,
both sides and ends are rabbeted to
take the back, which can also be cut

from hard-pressed board. This
will, of course, have to be painted
to match before it is glued and
screwed in place. Then grooves
are cut for partitions and shelves,
arranged as detailed in Fig. 2.
When the frame has been assem-

pieces are glued in position, after
which the remaining partitions
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and shelves can be fitted carefully and
glued in their respective places.

For the drawer front, Fig. 6, a plece of
wood with attractive grain should be se-
lected, cut % in. oversize and glued to a
piece of waste stock so that it can be
mounted on a lathe faceplate. This makes
it an easy matter to twn a recess in the
drawer front to provide a neat, flush-type
pull. After the drawer has been completed,
edges of the front are sanded down until a
neat fit is obtained without sticking. Be-
fore attaching the door and back perma-
nently, all surfaces of the desk should be
sanded thoroughly and given two coats of
shellae, sanding lightly between coats. A
continuous hinge is best for supporting the
door, or three or four small butt hinges
may be used. In mounting the completed
desk on a wall with two lag bolts, it's impor-
tant to locate the bolts directly over studs,
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Handy Gouge Cuts on Pull Stroke and Is EEI.SY to Control

Cutting on the pull stroke, this hook-
shaped gouge was made especially for
working close to the ends of grooves with-
out reversing the work or operator's
tion.

posi=
Although the m'iginal blade was
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formed from a piece of tool steel, an old
screwdriver would do as well. The end
was heated and forged flat, after which the
tip was given a slight eross curve. Then
the blade was again heated and bent to
form the hook, with the concave surface
inward. Hardening consisted of heating
the steel to cherry redness and quenching
in salt water, followed by rcheating to a
reddish-brown hue and guenching in wa-
ter to temper it. Grinding and honing the
cutting edge, after fitting the tool with a
suitable handle, completed the job.
—Walter E. Burton, Akron, Ohio.

[ When waxed paper is used to wrap sand-
wiches, cake, ete., for lunch boxes, or for
other purposes where it is desirable to ex-
clude as much air as possible, you can seal
the package with a hot knife. Merely heat
an old knife or other piece of flat metal and
run it over the seams of the paper.
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Wood Ticks Removed From Dog
With Lighted Cigarette

As the danger of poisonous infeetion
from the bite of a wood tick is due to its
being pulled away so that the head of the
insect remains in the animal’s flesh, one
hunter uses the following method of re-
moving ticks to avoid this trouble: The
lighted end of a cigarette is tcucl_md to the
year portion of the tick's body which causes
the insect instantly to remove its head from
the small hole that it has made in the dog's
skin, thus making the tick easy to remove.

Concrete Mold of Boat Propeller
Simplifies Straightening It

If you are unfortunate enough to bend or

badly dent the propeller on your boat, the

job of straightening it will be greatly sim-

plified if you have a mold of the propeller

IMPRESSION
OF BDAT
FROPELLER

WOODEM
BOX

o2

to use as a gauge. Before the propeller has
been damaged, take an impression of it in
fresh concrete. To do this, fill a box with
concrete as indicated and then press the
propeller into it. When dry, the impression
will be permanent, and will enable you to
return the propeller to its original shape
with a wooden mallet.

Slip-On Cover for Hot Handles

A cover made
by stitching sev-
eral thicknesses of
heavy muslin to-
gether so that one
end is left open
will save you
many burned
hands when using
spoons or cooking
utensils over a
stove where the
handles are likely
to become very = ;
hot. It takes only T e
a few minutes to make two or three covers
of different sizes that will fit your pans and
spoons used in cooking,

Brush to Clean Eave Gutters
Before Painting Them

The usually dif-
ficult job of clean-
ing eave gutters
before painting
themn can be sim-
plified by using a
correctly shaped
brush of screen
wire. To make the
brush, cut several
disks and shape
them to fit the
contour of the
gutter. Then
clamp them between a couple of nuts and
washers on the threaded end of a long bolt,
which serves as a handle.

Warm AirForced Into Cold Room
By Setting Fan on Floor

After attempting without success to force
warm air into a cold reom by placing a fan
near the top of a doorway, 1 set the fan on
the floor, facing it into the warm room. In
three minutes, the cold room was very
comfortable, as heavy, cold air near the
floor proved easier to move in greater vol-
ume, which caused warm air near the ceil-
ing to circulate through the top of the door
and raise the temperature quickly.

—A, Cooke, Everett, Wash,
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Little Wooden Men Ride in Toy Donkey Cart
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Small children will have no end of fun
with this brightly colored donkey cart
with its three interchangeable drivers. If
desired, the various parts can be cut in du-
plicate or triplicate so that two or three
toys for gifts can be made almost as quick-
ly as one. After cutting and assembling the
body parts of the cart as shown in the up-
per detail, glue the dowel axles for the
wheels into holes drilled horizontally
through the edges of the body bottom,

Then jigsaw the donkey and figures of the
three drivers, and pivot the donkey be-
tween the dowel thills or shafts of the cart
with a small nail driven through near the
ends of the thills. Put a small screw eye
under the donkey’s chin for attaching a
tow string, set one of the drivers in a notch
cut in the upper edge of the cart front
and vou are ready for a drive. A suggested
color scheme iz given in the details.

—R. L. Fairall, Los Angeles, Calif,

Loose Hub Caps on Car Wheels Tightened to Stop Rattllng

If the retaining flange on the hub cap of a car becomes worn
or sprung so that it does not fit tightly and eausges a rattle, vou
can reshape it easily. First, saw or turn a disk from a block of
2-in. hardwood so the edges are tapered slightly. The upper
surface of the disk should be just slightly larger in diameter
than the flange. Place the hub cap inside up in a box of sand
and then set the wood disk over the flange with the narrowest
surface down and strike it a few blows with a hammer,
will drive the disk into the flange, spreading it to its original
shape. The sand prevents marring or denting the plated side,
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Solving HOME

-H:? i 1. By using chalk ta sutline knitted
i mittens, sweaters, alc., on a galvanized
window screen before laundering, thoy
can be stretched to their original shopa
oocurately and pinned with small nails
while drying. 2. To avald scouring and
polishing the inside of an aluminum
coffee moker, just drop o few apple
peelings in the lower part, fll it with
woter and simmer for half an howr

WINDOW

A screen
/"“-’ BLOCKS ATTACHED
= WITH SCREWS FROM.
ﬂ/ v LY BACK
| &‘l 1 :

3. An unusuval teuch of noavelty is
odded te o chest of drawers in a
child's room by simply fitting it with
pulls and spoll the child's name. 4.
You'll be surprised how q|_||'|:|v;l~l,- bra-
ken glass con be picked up if o

piece of Fresh bread is wodded in /\
a small ball and vused ot shown

5. Instead of lobeling individually many glasses
of jelly conloining the same faver, store the jors
in o box and' place one lobel on the outside.
This not only saves fime, but being in a box, ths
jars will be profected fram dust. & If you have
trouble keeping the candles of your table center-
piece from tpping in their holders, o cordboard
disk wodged into the socket ta hald a thumbtock
will kesp them standing vertically
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PROBLEMS

SPOOL e

IRQNING
BOARD

RUBBER BAMD

7. To hold an ironing baard s¢curely ogainst the wall
Of STRING

af o crowded storage clotet, cut o notch in the un
eovered end of the board to engage an emply threod
spocl mounted an the wall ot corresponding height
8. Although an ail spray is often recommended 1o
cure squeaky bed springs, this couses dust to collect
an the springs ropidly and may socil the bedding
Heweover, these objections can be owvercome easily
by wiing a thin, liguid wax to occemplish the some
purpose. . A fruit-jar rubber or strong rubber bond
looped around o drep cord provides a sofe and
convenient means of supporting it en a noil
ADHESIVE
TAPE

10. By sticking an adhesive-tope pointer to the
face of your kitchen clock ond then pre-sotting it
the required number of minutes by ratating the
gloss, you'll not forget when it's time to remaove
a reast or eake from the aven. 11, A scresn-door
catch of the type shown mokes an excellent
device 1o hald a cardtoble securely against a
wall in a compact clothes closet

SCREEN.DOCR —
catcH  — it
i ‘ﬁ%\&“\\

o . - YACUUM
cue

Yarn can be wound into neat baolls quickly

on a sewing machine, if this press-on spindle

/ is attached centrally to the handwheel as

, / shown abeve. It consists of @ vacuum cup

aftached to a clothespin, the end of the

= / @ yarn being held for winding by passing it
> = / through the slot of the clothespin
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Square Stick in Bench-Stop Hole
Supports Magnifying Glass
SQUARE STICK

SET IN BEMCH-
STOP HOLE

N

While filing a fine-tooth saw, or doing
other work requiring the use of a magni-
fving glass, you can have both hands free
by supporting the glass on a stick shaped
to a snug, sliding fit in the hole for your
bench stop. All you have to do is to drill
a hole in the stick for the insertion of the
handle of the magnifying glass. The stick
can be raised or lowered to adjust the focus.

Rattling of Wash Tub in Wind
Prevented by Spool

If you hang your
wash tub on the
outside wall of a
building to dry

1 and air out, it can
! be prevented from
swaying in the
wind and causing
OFF. an annoying rattle
centeR by nailing an

empty thread
spool to the wall at one side of the tub.
When doing this, swing the tub slightly to
one side and attach the spool. This will
assure that the tub rim rests firmly against
the spool at all times.

| e CEMTER

"WASH TUB |

Replacing Oil and Gas Lines
On Cars and Motorcycles

When it is necessary to install a new gas
or oil line on a car or motoreycle and the
original line is not at hand, many owners
experience trouble in shaping the tubing,
often resorting to the trial-and-error
method of bending it into different shapes
until the correct form is obtained. This re-
peated bending of the tubing often eauses
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it to fracture. To avoid this, use a piece of
wire, which can be bent easﬂy, to get the
desired length and shape of line, and then
bend the tubing to match the wire.
—Ivan J. Stretten, Detroit, Mich.

Magazine Pages Torn Straight
After Scoring With Clip

Next time you
want to remove a
number of pages
from magazines
and a knife or pair
of scissors are not
at hand, just
straighten one
side of a wire pa-
per clip and use it
as shown. Sharp
edges on the ends of these clips scratch the
paper in most magazines just enough so
that it can be torn easily without leaving
jagged edges.—Don Brooks, Chicago.

Coil Spring Holds Door Button
And Prevents It Jarring Loose

Doors on out-
buildings that are
held closed by
wooden door but-
tons are often
opened by the .
wind becausze vi-
bration of the door
causes the button
| to turn. To aveid

' this, attach the
button in the usual way but put a small
coil compression spring under the head of
the screw which holds the button in place.
This keeps a constant pressure against the
button so that slight vibration will not
cause it to turn.

—L. Schneider, Clinton, Mo.

Screen Wire Is Good Substitute
For Abrasive Paper

I have found
that scrap pieces
of sereen wire
save me a consid-
erable amount of
sandpaper in
rough-sanding
turned work in a
lathe., The wire is
folded over to
provide a sirip an
ineh or so in width and is used in the same
manner as sandpaper, which, of course,
must be used for the final smoothing.

—G. E. Hendrickson, Argyle, Wis.
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Neat Waste Basket Has Self-Lockmg ]omts

Neat design and plain lmes, besides a
novel method of assembly by means of in-
terlocking corner joints, make this waste
basket an attractive piece of furniture as
well as an interesting woodworking project.
No glue, nails or screws are needed to as-
semble the basket, and only a hand or
power scrollsaw is required to make it.
Although ¥i-in. plywood was used for the
original basket, *s-in. hard-pressed board
can be used if plywood is unavailable. The
lower left-hand detail gives the shapes and

‘"“—a

3 MARD-PRESSED

BOARD

FULL-SIZE
PATTERMS OF
INTERLOCKING
CORMERS

sizes for the bottom and sides of the basket,
and the lower right-hand detail shows full-
size patterns for cutting the interlocking
corners. In assembling the basket, put the
sides together first, but do not press the
corners together tightly. Insert the bottom
piece from the top, press it into place and
then force the corners together firmly.

Correctly Adjusted Burners Keep Gas Bills at Minimum

By keeping the burners of your gas
stove, hot-water heater, or other gas
egquipment adjusted to operate at peak ef-
ficiency, you can keep your gas bills at a
minimum. If your cocking utensils are
blackened by soot, which results when the
gas flame has a yellowish eolor, the burners
are either dirty or the fuel mixture of gas
and air is incorrectly proportioned. After
you have cleaned the burners thoroughly,
light the stove and adjust each air valve
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separately. When the wvalve, which is a
thin, slotted metal disk, is rotated to admit
more air, the flame will rise, have large
blue cones in the center and become noisy.
The most efficient adjustment is when the
flame burns fairly quiet and has small blue
cones. Remember too, in cocking, that wa=-
ter gets no hotter than approximately 212
deg. F. regardless of how hard it boils. So
to save gas, keep the flame just high enough
to boil the water.
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How the facial features of your friends

Sge that hair is tucked in around edge uF_hurhing or members of your family can he pre-
(E) cop ond then cover eyes and eyebraws with small sorved hadeRnitely in a plaster-of-
pieces of cigorette paper cooted with vaseline paris cast, which can be tinted or left

white and used as a wall plague

FI'HE f{irst step in making a plaster cast

of the face is to form a tray of cor-
rugated cardboard like the one shown in
Fig. 1, cutting the opening in it to frame
the model's head and neck. This should
fit the head rather snugly to retain the
liquid plaster, although any error in cut-
ting can be corrected later with fill-in
pieces of cardboard held in place with
tabs of tape. Now, with a bathing cap of
the type shown pulled smoothly over the
hair, and the model lving on a suitable
table, begin covering the evebrows and
evelashes with small pieces of cigarette

Insert breathing tubes of poper or rubber in nos- paper coated with vaseline, smoothing
(3) trils, pocking cotton around the ends, and fasten them out carefully with the finger tips as
pouring tray fo cap with tabs of cellulose tape shown in Fig. 2. If the model is a man,

his face should be closely shaven, and if
eyebrows are quite bushy, modeling clay
can be applied and molded to the proper
shape. A moustache can be treated in
the same way. Next, place the tray in
position over the head as in Fig. 3 and
fasten it to the bathing cap with tabs of
tape stuck here and there to the under-
side of the tray. Finally, breathing tubes
of rubber tubing or large-zize soda
straws are placed in the nostrils and cot-
ton is filled in around the ends to ex-
clude the plaster. The diameter of the
tubes should be of a size to prevent dis-
torting the natural shape of the nostrils.
Have the model get accustomed to
breathing through the tubes with the
mouth closed while vou coat the face and
neck lightly with cold eream.
Everything is now in readiness to pour
the mold. Plaster of paris is used to make

After cooting neck, foce and bathing cop with cold
(%) eream to keep the mold from adhering, start pour-
ing the ploster around the eyes, noie and mouth

o8 POPULAR MECHANICS
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both the mold and the casting. Prepare the
mixture in a pail, adding the plaster a little
at a time to cold water while stirring con-
stantly, but slowly, to aveid air bubbles.
As the mixture hardens very quickly upon
reaching the consistency of thick eream,
vou will have to work fast in pouring. Cov-
er the area around the nose first, being
careful not to dislodge the breathing tubes,
and then pour over the eyes. Flow the
plaster thinly over all of the face at first to
avoid flattening the features, and then
gradually build up a thickness of about 1
in., Fig. 4. Just prior to pouring, the model
should be instructed to “hold the pose™ for
5 or 10 minutes to give the plaster time to
set. After a total elapsed time of 15 minutes
or so, the tray and mold can be lifted from
the face as shown in Fig. 5. Any imper-
fections or cavities in the mold caused by
air bubbles in the plaster should be filled
in, after which cardboard sides are added
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to the sides of the tray to support the mold
in an inverted position for soaping the in-
side and later filling with plaster. The
soaping is done by applying lather from a
cake of soap with a soft-hair brush.

Now, with a hanging wire suspended
flush in the mold as shown in Fig. 6, the
mold iz filled with plaster level with the
top. Here the plaster can be of a slightly
thinner consistency to assure flowing into
all erevices of the mold. After allowing the
casting to harden overnight, the mold is
chipped away as shown in Fig. 7. If you
should accidentally cut into the casting
with the chisel, the spots, if small, can be
made practically unnoticeable by filling
with freshly mixed plaster.
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Curved Yardstick Does Not Slip
While Using It on Blackboard

STEAM.-
*.Q\ WARPED
% YARDSTICK

Annoyed by having a wardstick slip
when using it as a straightedge to draw
geometrical lines on a blackboard, one
school instructor warped the stick slightly
by holding it in the steam from a teakettle.
Forced flat against the board, the bowed
stick clamped the ends securely so that
slipping was practically eliminated.

Cupboard-Door Hinges Shifted
To Increase Their Life

After noticing that the doors on our
kitchen cupboards suddenly began to stick
when closed, I found that this was caused
by the hinges wearing from considerable
use. To remedy the trouble without buying
new hinges or planing edges of the doors,
I simply removed the old hinges and put
them on opposite doors. This required only
a few minutes as new serew holes were not
required, and the shift turned the hinges
over so they again supported the doors as
good as new ones.

—Ernest M. Grose, Flint, Mich.

Slotted Nut Crimps Metal Point
On Wooden Arrow Shaft

| W I To crimp metal
I—]| e points on wooden

i/ arrow shafts, se-
= A lect a steel nut
— - that will fit snugly
i over the shaft, slot
METAL siorrep| it on one side with
o MUT a hack saw and

then spread the
nut so that it will
slip over the metal
point. By inserting

the arrow shaft as shown and placing the
nut on an anvil or other solid surface, the
point can be crimped securely onto the
shaft by striking the nut a couple of blows
with a hammer.

Old Spectacle Case Forms Shelf
For Glasses in Workshop

If you have a -
special pair of g
gl.lflfses t?urgear
while worki in
the shop, this little
shelf provides a
safe and conven-
ient place to keep
them, It is made
by cutting the
ends off of an old
spectacle case and
attaching the case to a wooden bracket that
can be screwed to the wall When the
glasses are not in use, the lid is snapped
down to keep out dust and protect the
lenses from accidental breakage.

Chart Figures Spaced Uniformly
With Typewriter Scale

In laying out charts or form letters to be
mimeographed, it's handy to have your
own scale to measure typewriter line and
letter spacings so that a copy of the work
can be spaced accurately before typing a

r

stencil. Te make a convenient scale for this
purpose on a sheet of white paper, use the
apostrophe for letter spacing. And, after
turning the sheet, hit the period or under-
score key to lay off line spacings. India ink
is then used to complete the scale markings
after which it is glued onto a celluloid ruler
or strip of metal. A coat of colorless nail
polish or clear shellac will protect the
markings.—Allen Fiske, Chicago.
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Sturdily constructed, the attractive rack at the right

provides ample roem for an ossortment of your
faverite magazines, which are arranged neatly for
quick selection merely by drepping them in the
troughs. To get a full-size pattern of the scrolled
sides, just mork off o sheet of wrapping paper info
1-in. sguares and then transfer the design onto this
squared paper freshand, Before cutting the sides,
however, these pieces should be grooved for the
troughs and robbeted to foke the back. The rack

can be either pointed or stoined.

Interesting colar

combinations are preduced by painting the fraughs
so they contrast sharply with the sides and back

If you like a rack that takes a small-
er amount of wall space, the one
shown obove will solve the problem
without the necessity of purchasing
expensive materials to moke it. To
assure a good fit when ossembling
the various parts, the four uwprights,
which form the ends ond partitions,
should be clomped together while
boering the dowel holes and nofching
the edges to toke the front retaining

strip and rear herizontal member.

When the pieces are still unaottached,
it's alsis a good idea to sand all
surfaces thorowghly, rounding the
exposed edges slightly to give o
neat, finished oppearance

Illll =IIII]=I I==!|!
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Hollow End of Bamboo Fish Pole
Good Place to Store Fishhooks

L8 P8
If you use a bamboo fishing pole, the
hollow butt end is a safe place in which to
carry extra fishhooks. The pole is cut off
just above one of the joints, leaving a hol-
low section to the next joint. Hooks of
average sizes can be placed in this hollow
portion where they are held by stopping
the opening with a cork of suitable size,

Spider Favors for Halloween

These realistic
spider favors are
good for a round
of shudders at any
Halloween party.
A large black
gumdrop forms
the body and a
baby -size one .
serves for the head. They are stuck to-
gether with a piece of toothpick. The legs
are 2%-in. lengths of black pipe cleaners
bent to a natural shape and pressed into
the sides of the gumdrop body.

Jig Prevents Splitting of Work
When Planing End Grain

WORK /Lj

Unless backed
with a piece of
scrap stock
clamped tightly
against it, a piece
of wood being
planed across the
end often will split
where the plane
runs off the edge,
To overcome this
trouble, I use a

backing jig of the type shown, which con-
sists of a horizontal strip to which is
screwed a vertical block., Splitting of this
block is prevented by beveling the edge
and driving a screw into it near the top.
With boards up to 6 in. wide, an ordinary
bench vise is sufficient to hold the jig in
place, but where wider stock is planed, a
large C-clamp will also be needed to hold
the jig against the edge of the work.

—W. C. Wilhite, Carlinville, T11,

Wood Handles for Small Tools

From Seine Line Floats

Wooden floats
on the upper parts
of fish seines to
keep them from
sinking to the bot-
tom are ideal for
use as handles on
small tools such as
files, chisels, ete. These floats have holes
drilled lengthwise through their centers
and are easily adapted to use as handles
by enlarging the holes to take the tangs
of the tools.

Cellulose Tape Repairs Threads
Of Fountain-Pen Barrel

When the threads on a fountain pen are
worn to a point where they no longer hold
the cap in place securely, I wrap a piece of
cellulose tape around the threaded portion
of the pen barrel. Usually, this increases
the diameter of the threads just enough
to make the cap fit tightly again. Also,
after the tape has been pressed into the
thread grooves by turning the cap on and
off several times, it is hardly noticeable.

—Urban J, Doerger, Cincinnati, Ohio,

CELLULOSE
~— TAPE
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Inlay Strips in Letter Holder Reinforce Sides

LETTER 5':"-“115
I_.-' 3(2 ..1.

233l wshy
BLOCK

Maple-strip inlays on this attractive walnut letter hold-
er produce a pleasing contrast, and also provide rein-
forcement for the grooved sides. Cun*.-h uction beging with
a block of walnut 23§ by 3% by 5% in. All sides and ends
are squared carefully, after which saw cuts are made in
the block as indicated in Fig. 1. Then, maple strips are
glued into these euts, Fig. 2. After the glue has dried, any edges that project are
sanded flush, and the block is grooved along the sides and across the ends as in Fig. 3.
Next, the space for letters is bandsawed, and all surfaces sanded. Two coats of shellae,
with a thorough rubbing down between coats, complete the holder.

Edges of Work Smoothed Quickly With TlusSandmg Block

Made from scrap wood, this sanding
block for smoothing the edges of flat work
is assembled in a few minutes by nailing
slotted blocks to a spacer, which is slightly
wider than the thickness of the work. To
insert a sheet of sandpaper, slip it through
the slots in the sides of the blocks, and fold
the ends upward so they can be held in
place with the hand.

Life of Work Gloves Increased

For garden work, I purchase a pair of
men's canvas gloves, apply a heavy coat
of paint to the palms and fingers, then let
them dry thoroughly. The backs remain
soft, but the palms and fingers are water-
proofed so the gloves wear longer and offer
greater protection.

—Mrs. G. H. Porch, Shamrock, Tex.
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By Raymond J. Stan

Public Relations Division,
Mational Rifle Association

ONLY two percent of the men enter-
ing the armed services have any
knowledge of how to handle a rifle prop-
erly. However, more than ninety per-
cent will be issued a rifle of some sort.
Military and government leaders, there-
fore, are urging men within draft age
to prepare for service by learning some-
thing about the rifle and its use. When
possible, prospective selectees should
attend an approved National Rifle As-
sociation Small Arms Firing School, but,
if that is impracticable, self-indoctrina-
tion in shooting terms and in the funda-
mental principles of marksmanship is
next best. The purpose of this article is
to provide sueE information with the
help of illustrations from an official Na-
tional Rifle Association training manual.

If possible, get a .22-caliber, bolt-
action rifle of the kind shown in the
illustrations, These are used by the

POPULAR MECHANICS



armed services for basic training and are
more nearly the military type. If it does
not have a sling, put on one. The best type
of sights are the post front sight and the
rear peep (or aperture) sight. An aperture
front or a bead may be used but avoid open
rear sights unless nothing else iz available.
Shoot at paper targets; that's what they
will teach you with in the army.

You may practice either indoors or out-
doors, but in either case the range should
be about 65 ft. long. The distance from the
firing point to the target should be 50 ft.
You will need a space of 7 or 8 ft. behind
the firing point to enable you to stretch out
comfortably in the prone position. If you

rBUTT PLATE
L COMB OF STOCK

1.:' .
SMALL OF STOCK '« = TRIGGER
S LOWER 5LING (=
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have an artificial
backstop this
will require a
space of 4 or 5 ft.
behind the tar-
get. Fig. 2 shows
a safe backstop
for an indoor
range. It consists
of a large packing box, 2 ft. wide, filled with
sand and fine gravel. Make certain that
windows and doorways at the target end
of the room are fully protected with 1§-in.
soft steel plate or 3-in. hardwood or yel-
low-pine planking. Doorways between the
firing point and the target must be closed
and locked from the inside when you are
shooting. If you are shooting outdoors, find
a hillside with not less than a 45-degree
slope and at least 20 ft. high. Then set up
a target of the kind shown in Fig. 3, ar vou
can use the indoor target and bullet trap
shown in Fig. 2. Clear away all rocks im-
mediately behind the target, and if under-
brush is heavy clear a space of 20 to 30 ft.
on either side of and a good distance back
of the target, as you don't want a child or
a dog bouncing out of the brush just as

vou pull the trigger. Never fasten a target
to a tree; ricochet is dangerous. A gravel
pit is a good place to shoot a .22 rifle, but
do not shoot in a rock quarry unless you
use a big mound of earth free of rocks as
a bullet eatecher. Wherever you shoot know
exactly where vour bullets stop and that
they are completely stopped. In handling
a rifle, remember the following safety
rules: 1—Treat any gun as if it were loaded
until you are personally certain that it is
not lpaded. 2—Always keep the bolt (or
action) open except when ready to fire.
3—EKeep the muzzle pointed-in a safe di-
rection, 4—Know your gun and ammuni-
tion. 5—DBe sure of your backstop. 6—Be
sure of your target.

The principal parts of a rifle are shown
in Fig. 4. Learn the terms and the function
of each part. As guns are fundamentally
the same, this knowledge will help you
understand the functioning of any gun you
may be issued in the service, No matter
what your eombination of front and rear
sights is, the principles of aiming are the
same. Fig. 7 shows three types of sights
and the eorrect method of aligning them
with the bull's-eye. Look through the rear
peep or notch sight and find the front post
or aperture sight. Line up both exactly as
shown and direct that line of aim upon
the bull's-eye. Since hits cannot be ex-
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pected unless the aim is correct,
this method is highly important.
Stick to the bull's-eye target for
basic work. Do not be disappoint-
ed if your shots are not in the
center of the bull's-eye, even with
perfect aim, as it may be necessary
to make some adjustments in the
sights as will be explained in this
article. Never try to correct poor
hits by aiming higher, lower or to
either side but stick to the correct
sight method as illustrated, mak-
ing the proper adjustments on the
sights if necessary.

Good shooting positions are a
matter of mechanics. The idea is
to hold the rifle barrel pointed to-
ward the target during the time
necessary to fire a cartridge and
to allow the bullet to travel the

TYPE 1

TYPE 2

TYPE 3

REAR FRONT FROMT AMD FROMT AMD REAR
SIGHTS SIGHTS REAR SHGHTS SIGHTS ALIGHED
ALIGHED WITH BULL'S-EYE

o®
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@ Rifle dights

length of the barrel and emerge
from the muzzle. In a cannon this is done
by mounting the barrel and action in a
recoil mechanism on a rigid gun carriage.
In rifle shooting you become the recoil
mechanism and gun carriage. You have
flexible muscles to absorbh the recoil, and
long, straight bones of your body to pro-
vide the rigid support. Basic principles
underlying all good shooting positions are
first to let the bones carry the weight as

much as possible without muscular effort,
and second, to allow the flexible muscles
to absorb the recoil.

In order to get almost complete bone sup-
port to carry the weight without muscular
effort, a gun sling is used in most positions
to tie together the rigid bones with a rigid
brace. Fig. 6 shows eight steps to get into
the sling correctly. After loosening the
gling from the parade position (sling tight
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through the loop. Push the left
hand and arm through the loop past
the elbow until the loop comes over
—not on—the biceps muscle of the
upper arm. You can locate the ex-
act position by feeling the arm
above the biceps, which is the prop-
er place for the loop to bear. The
loop is tightened by sliding the
keepers against the arm. After this
yvou swing the left hand out toward
the left, then back over the top of
the sling to grasp the fore end of the
rifle. The sling should be flat and
comfortable across the back of the
wrist, giving a snug support.

There are four standard shooting
positions—prane, which is the most
accurate and which offers maxi-
mum concealment and protection
from enemy fire; sitting, which is
slightly less steady but higher, of-
fering a better view of a target not
clearly visible from a prone posi-
tion; kneeling, even less steady but
higher and speedy to assume; and
standing, which is the most difficult
of all from the standpoint of accu-
racy but which affords quick fire
and best visibility. Always assume
the steadiest position possible with-
in the limits of available time and
type of terrain.

The prone position is shown in
Fig.1. The long bones of both arms
are utilized to support the upper
portion of the body in a comfortable
position. The left arm forms a stur-
dy V with the gun sling completing
a rigid truss support similar to those
used to support heavy bridges.
From the front view you can see
that the left arm is vertical beneath
the rifle with the right arm forming
approximately a 45-degree buttress
support for the upper body. No
muscular effort is required in this

against stock) you draw the loop down to
about the trigger guard and refasten the
hook a few holes from the end of the strap.
Then you push the loops (keepers) up to-
ward the upper swivel to form a big loop
in the sling to take your arm, which must
be put through the loop properly or the
sling will twist and cut your wrist instead
of providing the desired comfortable sup-
port. To do this, you rest the butt of the
rifle on your right hip or thigh, helding it
with the right hand so that the sling is
toward vour left; then hook the thumb of
your left hand into the loop, turning your
wrist toward the left so wou ecan look
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position. The sling, tying the bones
together into a rigid support, does
the work. Make sure the sling is tight
enough to give that support. Note that the
body is at an angle of about 30 degrees from
the line of fire, that the legs are spread
wide apart for stability and comfort and
that the entire body is relaxed.

In the sitting position, Fig. 5, note the
similarity in the position of the shoulders,
head and arms, to the prone position. The
same fundamentals apply, the only differ-
ence being that the elbows are supported
by the knees rather than by the ground.
Both the left elbow and knee must be di-
rectly beneath the rifle to get solid bone
support. Plant both heels solidly on the

FOFPULAR MECHANICS



® High hneeling posidion

ground so the legs can sup-
port the full weight of the
rifle and the arms as the
body leans forward in a natural,
relaxed position.

There are two common varia-
tions of the kneeling position as
shown in Figs. 8 and 9. If bone
joints and muscles will allow it,
the low position, Fig. 8, is pre-
ferred for its steadiness. Note
again the similarity to the prone
position in the upper body al-
though, unlike prone and sitting,
the right elbow receives no sup-
port. The left elbow and knee
again are directly beneath the rifle.
This position is similar to the high
kneeling position, Fig. 9, except
that the shooter sits on the side of
the right foot rather than the heel
and that the left foot is somewhat extended.
In the low position most of the weight of
the body is supported by the right foot,
while in the high position it iz distributed
more equally between the right foot and
left leg.

The sling is not in use in the Hustration
of the standing position, Fig. 10, and in this
position neither arm receives any support,
Thus more muscular support is required.
But, by complete relaxation of the body, a
comfortable stance, and with the left arm
and elbow still vertical beneath the rifle,
and the right elbow at shoulder height, a
fairly steady position can be reached, Do
not be worried if the muzzle sways consid-
erably. Continued training will reduce
that sway to a point where all shots will
be well within the scoring rings. Although
the sling can be used in this position, either
as used in the other positions or as what
is called the “hasty" sling, stick to this
fundamental method at first. Remember,
in any position, remain relaxed and let the
long bones and sling do the work of hold-
ing the rifle as much as possible. The gun
should lie across the heel of the left hand
and the fingers should not grip the stock.

Assuming you have learned something
of positions and know what to look for
through your sights, you are almost ready
to start shooting. But there are still a few
seemingly minor but actually all-impor-
tant points. Breathing is the first. While
tightly tied up in the sling even a normal
breath will cause a rising and falling of the
chest which is transmitted to the gun, To
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control this seesawing of the muzzle you
must control breathing during the mo-
ments of aiming and squeezing the trigger
and while the bullet is passing through the
barrel. Simply take a breath or two just
a little deeper than usual while settling
your cheek firmly against the comb of the
stock in preparation for aiming. Let out a
little of this air and hold the rest by closing
yvour throat. Stay relaxed and hold this
breath easily until the shot is well on its
way to the target. This complete relaxa-
tion, plus a comfortable position, also will
eliminate any tendency of the pulse beat
to be transmitted to the gun.

The U. 8, Army training manual says,
“the difference between good shots and
poor shots is measured in their ability to
squeeze the trigger properly.” Do every-
thing else correctly, you still can spoil the
whole thing by the way you release the
trigger. There is only one correct way to
“sgueeze" the trigger —to increase the
pressure so smoothly and steadily that you
do not know exaclly when the rifle will
fire. With the right hand gripping the small
of the stock firmly (but not tightly) exert
a steady, controlled pressure on the trig-
ger, moving no hand muscles except those
necessary to crook the forefinger, The
mechanical reason for the squeeze is this:
With the rifle held steadily in any position,
the sudden movement necessary to “jerk”
the trigger will move the sights out of line
and cause a miss, Smooth, steady pressure
enables the shot to be fired and the bullet
to clear the muzzle without any motion
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pointing ‘as the bullet left the
muzzle,

In your shooting vou may
have found your shots to be

that could cause a poor shot. Apply that
pressure and continue to apply it while the
sight picture is perfect. As the gun moves
slightly and you see that the sight picture
is not guite right, hold the pressure you
have but do not apply any more. Then as
the gun moves back apply that same
smooth pressure. Continue to hold and
squeeze, hold and squeeze, until the gun
iz fired. And follow through—after the gun
fires continue to hold the trigger back,
concentrating on watching through the
sights to see exactly where the rifle was

grouping consistently at a
Euint not in the center of the
ull's-eve. If the sight pic-
ture, position, breathing,
ulse and the other important
actors were right, it is prob- -
able that an adjustment of the
sights of your rifle is neces-
sary. Note, however, that
shots above, below and to ei-
ther side of the bull's-eye in-
dicate bad shooting habits,
not bad sight adjustment,
Sight adjustments can be
made accurately only from a
group of shots in relatively the
same position on the target,
To make a simple sight cor-
rection, determine the ap-
proximate center of a group of
at least three shots which are
in relatively the same posi-
tion. If, for instanee, the cen-
ter of the shot group is low
and to the right of the bull's-
eye it is obvious that the
sights will have to be adjusted
so the shots will strike higher
and to the left. Move the rear
gight in the direction you want to move
your hits. Thus, in the example above, you
adjust the rear sight to move it toward the
left and raise it until your shots are strik-
ing in the center of the bull's-eye,
Practicing these fundamental principles
underlying every type of shooting—mili-
tary, competitive or hunting — following
the illustrations carefully, may not make
yvou an expert rifleman, but will result in
improved marksmanship, which will make
your shooting more enjoyvable and it cer-
tainly will help you later in the service.

Knife Aids in Holding Small Bolt While Starting the Nut

Whenever you are doing some repair or
assembly work singlehanded, and it is nec-
essary to start a nut on a small bolt, which
cannot be reached by your fingers to keep
it from pushing out of the work as the nut
is started, try the following: Pull the head
of the bolt up against the back of the work
snugly and then hold the blade of your
pocketknife against the work and the
threads of the bolt as indicated. In this
way, you can prevent the bolt from push-
ing out while turning on the nut. When
the latter reaches the knife blade remove
the blade and place it in front of the nut
while you turn up the latter tightly,
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Electric Train Switches Closed Automatically

Whether manually or
electrically operated,
switches for toy electric
irains require an opera-
tor's attention to be sure
that they are always in
correct position to receive
an approaching ftrain.
However, in the case of
electrically operated
switches, this constant
vigilance ean be avoided
by fitting the track with
metal clips and connect-
ing them to the switch-
operating mechanism as
shown. When an engine
passes over one of the
clips, momentary contact
is made to close the
switeh automatically. The
clips are thin brass, tin or

copper strips, bent to fit
over the center rail from
which they are insulated
by pieces of silk. The
clips should be located a
train's length from the
switch so proper contact
is made in plenty of time,

= TO SWITCH CONTROL

Mousetrap Supplies “Firepower” for Simple Toy Cannon

In assembling this toy cannon, which
uses shells cut from wooden dowels, you
won't have to worry about fitting a trigger
and spring mechanism, as firepower is
provided by an ordinary mousetrap. After
serewing the trap to a solid wood base, a

TRIGGER
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)

MOUSETRAP
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suitable barrel is turned, bored and mount-
ed so that the trap jaw strikes the center
of it when sprung. Note that the barrel
support is grooved to the same contour as
the barrel and that it also is fitted with a
metal or leather strap to aid in clamping
the barrel in place after glue has been ap-
plied. Where sides of the barrel are thick
enough, small tacks can be driven through
the clamp to help anchor it securely. Load-
ing is accomplished quickly by setting the
trap and inserting a shell, leaving the end
of it project slightly as shown. Then the
trigger is pressed to spring the trap and
“fire” the cannon.

—Thomas M. Stradley, Jeffersonville, Ind.

Increasing Berry-Bush Yield

As fruiting canes of raspberry, black-
berry and dewberry bushes die after they
produce a crop, it's best to remove them
soon after the berries are picked. Besides
providing more room for young canes in
the coming season, this also permits addi-
tional light to reach the bushes. And, in
case disease or insects are present, remov-
ing the dead canes greatly reduces the pos-
sibility of new ones being infected.
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Large Magnet Holds Stamp Pad
On Shipping Clerk’s Desk

When using a rubber sta:lr;[;‘un packages
in the shipping room, the i d can be
held securely in place on the desk, and yet
be removed easily, by using a magnet as
shown. This is set into a couple of notches
cut into the edge of the desk so that the
ends are flush with the desk surface. When
the pad is placed on top of the magnet in
this position it will not be moved about by
pressing the stamp against it for reinking.

Linoleum Blocks Carved Easily
When Heated Over Register

Before starting to cut or carve a linoleum
block for printing, after the design has been
transferred to the surface of the bloek, hold
it over a register or small flame several
minutes, being careful not to let the flame
touch the linoleum. You will find that the
material will be easier to cut when slightly
warm as this has a softening effect on it.

—Heginald W. Swinyard, Oswego, N. Y.

Tiny Model Parts Handled Easily
With Bent-Pen Tool

Bent as indicat-
ed, an old pen-
point serves as an
excellent tool for

icking up and re-

easing tiny
wooden parts in
assembling small
airplane and ship
models. The
straight point is
used to spear and
hold the pieces,
while releasing is

accomplished quickly by tipping the holder
back to rock on the bent point. Note that
the amount of bend in the point can be
changed to suit various sizes of model parts.

Safe Laundry Tongs Assembled
By Gluing Dowels in Balls

A handy pair of
tongs with which
to lift hot clothes
from a wash boiler
or tub and feed
them into a wring-
er can be assem-
bled in a few min-
utes by drilling
three wooden
balls to take short
dowels as shown.
Note that the two haoles for dowels in one
of the balls are drilled at a slight angle to
give the tongs a spring action. It's a good
idea to use resin-type waterproof glue.

Wrist Watch Is Carried Safely
In Spectacle Case

To protect your wrist watch from being
damaged when stored in a drawer or trav-
eling bag, place it in a spectacle case with
the strap ends extending over the edges.
Closing the cover holds the watch and pro-
tects it from heavier articles, which might
crush the crystal and scratch the face.

WRITE FOR POPULAR MECHANICS!

Readers are paid cash for ideas printed on these
poges. You too may know of a simpler, faster
ar better way to do some daily chore about the
home, farm, office, shop or goroge; on aid fo
amateur photographers, model makers, work-
shop fans, cor owners, hobbyists, ete. Just send
a shert but complete description plus a sketch
or phote to the Homeeraft Editor of Popular Me-
chanics, Checks sent promptly for accepted ideas.
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Baggage Shelf 0ccup1es Waste Hallway Space

._——____

Space above doors in
small homes or apart-
ments where the side of a
closet or wardrobe forms
a short hallway, provides
an ideal location for an
extra shelf to store lug-
gage cases and other mis-
cellaneous boxes. To sup-
port such a shelf, all you
need to do is nail strips of
guarter-round molding to
the wall and wardrobe
side as indicated. When
driving nails into plas-
tered walls to anchor the
strips securely, have the
nails enter the studs back
of the plaster wherever
possible, These can usu-
ally be located by tapping
the wall lightly with a
hammer and noting the
difference in sound. To
add a finishing touch, a
scrolled valance board,
cut from either hard-
pressed board or plywood,
is tacked to the front
edge. A full-size pattern
forit is drawn by marking
off a sheet of wrapping
paper in 1-in. squares and
sketching the design on it.

=

MOLDING N
PLASTER ..,__'F
FATTERN FOR VALANCE

| [
i

Hot Salt Substttuted fur Liquid in Leaky Hot-Water Bottle

OCTOBER, 1943

If vou find that a hot-water bottle leaks
and materials are not readily available to
patch it, just fill the bottle with hot table
salt, which will retain heat even longer
than water. The salt can be heated in a
frying pan and poured into the bottle
quickly with the aid of a small funnel.

Funnel Vented With Glass Tube
To Speed Flow of Ltqmds

To vent a funnel
and prevent swirl-
ing of liguids so
that they would
flow with greater
speed, one labora-
tory worker bent a
glass tube so it
could be hooked
over the rim of the
funnel as shown.
This permits air to escape from the bottle
and also provides a baffle that stops the
swirling motion of liquids.
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—overload the brush by dipping it com-
pletely up to the ferrule. Surplus paint =—
will scevmulate at the heel and soon
work up over the ferrule and handle.

Dip the brush only about one-third
the length of the bristles

Vo il
A |/

=paint norrow surfoces by holding the

o
¥

—jab or force a wide brush into corners,
narraw apenings or other places hard
te get af. Edge bristles will stort to
curl and spall the shape of the brush.
Always uvse a small brush or an old

one fo reach sueh places

brush edgewise. This couses the bris-
tles o finger and the brush to wear off
at the corners, resuliing in a streaky job

-

—rub the brush hord ogainst the waork.

—siraddls pipes and similar round werk
when painting with a wide brush, as
this waars the bristles doawn at the
center, Apply the paint by stroking
crosswise and then lightly lengithwise

Grip it lightly and ply it with a :ra-u:l}',
even stroke, pointing with about one-
half tha length of tha bristlas. Using
the whole brusth anly tends to weor

down the bristles at the sides

—place o brush in woter to keep it soft
and plioble. Water couses the bristles
to '|.1n'|r_\-|| ond ﬁnger, nn-d to beruml:l
flobby, o3 the pigment seals in the
maoisture ond Lc\-n,-':u. the brush from
drying out satisfacterily, Also, never

B — stand a brush an end
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P:’UNTBHUSIIES are used occasionally
in most homes, and because of this
wide distribution in inexperienced hands,
brushes often are so misused and incor=
rectly cared for that they last for only one
paint job. A good brush that is used and
cared for properly will last for several
yvears., A few of the most common abuses
of brushes arve illustrated on the f'l'll].lll.\ii.h'
page,

When a new brush is purchased it should
be broken in before using it. Figs. 1 to 4
inclusive show how this is done. First, hold
the fingers of one hand extended as in Fig,
1 and flip the bristles sharply across them
a few times. This causes any loose hairs to
work forward and extend so they can be
pulled out. As this operation is likely to
tangle the bristles, they should be combed.
MNext, the brush is suspended in linseed il
for at least 12 hours. If this is not done, the
paint pigment will adhere tightly to the
dry bristles and make the brush hard to
clean, Fig. 14 shows two handy containers
in which ghrushes can be suspended in oil.
One is a large glass jar having hooks in the
lid to.engage screw eyes in the ends of the
brush handles. The other container is an
open one in which the brushes are sus-
pended from pieces of wire run through
their handles. When ready to use the
brush, remove all the oil from the bristles,
One way of doing this is to use a wood strip
as in Fig. 2. Start at the ferrule of the brush
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and press the strip heavily across the bris-
tles while moving it toward the tip of the
brush. Centrifugal force will remove most
of the remaining oil if you twirl the brush
between the palms of your hands as in
Fig. 3. It may now be necessary to again
comhb out the bristles as in Fig. 4.

Although often done, it is not good prac-
tice to press a brush across the edge of a
paint can or pot to remove excess paint
each time the brush is dipped. This bends
the bristles at the corners of the brush and
also results in an accumulation of con-
gealed paint under the can rim that often
drops back into the paint and has to be
removed. A better way is to wipe the
brush across a wire arranged as shown in
Fig, 8.

Clean brushes are essential to good
painting. A clean brush is more pliable,
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will work more easily and efficiently and
will last much longer than one that is not
kept clean. Therefore, always clean a brush
in a suitable solvent before laying it away.
The solvent recommended for the kind of
paint in which the brush was used is the
best for cleaning it. Use plenty of solvent
and szee that it is worked well up into the
bristles, Fig, 7. A table fork or comb is
handy for loosening gummy paint residue
as in Fig. 5. If paint accumulates in the
heel close to the binding, the bristles even-
tually will flare and ruin the shape of the
brush. The back side of a knife can be
used to good advantage for scraping away
paint at the heel of a brush as in Fig. 6.
When a brush is to be stored indefinitely,
it should be cleaned thoroughly; first by
washing it in liquid cleaner and then in
soap and water. As soon as it is dry, the
bristles are immersed in linseed oil and
wrapped in paper. It's a good idea to re-
move the paper occasionally and apply a
fresh coating of oil.

An old brush, which has been discarded
because the bristles are full of hardened
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SOAK M BRUSH
CLEAMNER FOR
45 HES.

PAINT RESIDUE
AWAY FROM HEEL

(@ buace srusH 1M SOLUTION OF
HOT WATER AND SDAP POWDER

paint, often can be reconditioned by re-
moving the dry paint. First, soak it in tur-
pentine or liguid brush cleaner, Fig. 10,
until the bristles have softened, working
the bristles with the fingers from time to
time as indicated in Fig. 12, A scraper like
the one in Fig. 11 will be handy for remov-
ing the gummy paint residue that may ac-
cumulate at the heel. Next, place the brush
in a pail containing hot water, 1 gal. and
soap powder, 1 lb, and work out the
cleaner as in Fig. 13. Now comes the actual
washing, which is done on a washboard.
Sprinkle soap powder on the board, dip the
brush in hot water and rub it over the
board as you would when washing clothes.
See Fig. 9. After the brush has been
cleaned, rinse it in clear water to remove
all traces of spap, comb out the bristles and
wrap the brush in paper to dry, after
which it is dipped in linseed oil, rewrapped
and put away until needed. In replacing
the brush each time in its paper wrapper,
be sure that the bristles lie flat and
straight; otherwise, the brush may assume
a shape difficult to paint with.
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Three Novel Shoe Racks Children Will Enjoy

Designed for children, these shoe racks of ply-
wood ar hard-pressed boord will encouroge neot-
ness, To moke one, sketch o design on paper
ruled off in 2-in. squarss. This serves as a pattern
for cutting the sides. On hard-pressed board thot
it smooth on one side, turn over the pattern be-
fore trocing it so that lig|1| and left sides will
match. Cut six shelves &'2 by 8 in, ond one, the
bottam shelf, 8 by 13 in. MNail these in ploce be-
tween the ond pieces as indicated by dotted lines

BLACKG S,

How to Repair Doorbell Chimes

When servicing two-tone doorbell chimes
that do not operate properly, I have found
that trouble usually can be corrected easily
as follows: Where the first tube struck is
much louder than the second, this is reme-
died by covering the tube’s striking surface
with from one to three layers of friction
tape, which softens, but does not flatten
the tone. If the chime rattles or gives off a
buzzing sound while the button is pressed,
wrap the end of the spring next to the coil
with several layers of tape, leaving about
2 in. of tape free. Then replace the spring
and stick the free tape to the coil while
holding the spring firmly against it. In case
the tone of a tube is flat or muffed, just
remove the plunger and file the striking
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end until smooth and slightly rounded.
When one or both tubes do not sound at all,
this iz often due to corrosion on the plung-
er. To clean the plunger, remove it and
polish lightly with a strip of fine abrasive
paper. Also, it's a good idea to polish the
guide by pulling a thin strip of abrasive
paper through it several times, folding the
paper lengthwise before inserting it to as-
sure contacting the entire surface,

—Wm. R. Lewis, San Francisco, Calif.

QIf your dog refuses to eat dehydrated
food, cook a small quantity of liver or heart
by boiling. Then grind this meat and stir
it into the dehydrated food, moistening the
mixture with the hot broth in which the
liver or heart was cooked. Add the broth
at intervals until all the food is softened.
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Clothespin Provides Handy Grip
For Carrying Shopping Bag

Carrying a shopping bag full of heavy
groceries is often hard on fingers, even if
the walk home is only a few blocks. How-
ever, you'll be surprised at the ease with
which such a bag can be carried if an ordi-
nary clothespin is slipped through the cord
handles to provide a comfortable grip.
When the bag has been emptied, it's a good
idea to drop the clothespin into it before
putting the bag away, so it can be found
easily when the bag is used again,

Countersink Bit Honed Easily

Although con-
sidered by most
B craftsmen to be a
; difficult job,
sharpening coun-
tersink bits can be
done very easily
by the method
shown. Select a
hardwood block
about 3 in. square
and 1 in. or more
thick, Drill a hole
145 or e in, in diameter in the center of
the block and countersink it with the tool
to be ground to the full depth of the bit
head. Then, when it is necessary to sharp-
en the countersink bit, merely apply a little
valve grinding compound or emery flour
mixed with oil to the flared interior of the
countersunk hole. Chuck the bit in a brace
or hand drill, insert the bit head into the
abrasive-charged hole and turn the bit
eounter clockwise, rotating it several times
and applying just a little pressure,

—W. C. Wilhite, Carlinville, IlL

COUNTERSINE BIT
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Make Your Own Baby Carriage

Inability to purchase a suitable baby
carriage is no reason for the new arrival
in your home to do without one, as any
dad can make the carriage shown on the
opposite page with ordinary tools. Similar
in design to the popular English pram, the
carriage has hickory springs and an ad-
justable top, not folding, that can be tilted
forward or backward. The hickory chassis
requires some steam-bending of the han-
dles and springs, which can be done in a
length of pipe or downspout by partially
plugging one end and supplying steam from
ateakettle in the other. After steaming, the
members are elamped in wooden forms on
a flat surface until thoroughly dry. Leath-
er straps are riveted to the upper ends of
the springs and screwed to the underside
of the body. Axles are hardwood, prefer-
ably a close-grained wood, and have ten-
ons or spindles turned on the ends. A shal-
low groove in the top side of each tenon
retains paste graphite, which lubricates
the wheels,

Framing of the body iz of serollsawed
pine, covered with a thin durable material
such as veneer, hard-pressed board, or
even linoleum with the smooth side out so
that it can be painted. A pillow or cushion
is supported on slats nailed across the body
frame for a false bottom. A neat top is
made of thin hickory bows riveted to a
voke or pivot block and covered with sill
or other suitable material. Wheels are jig-
sawed or turned on a lathe, each one con-
sisting of a wood disk, which has a small
disk glued on to simulate a hub, and two
wood rings to form a rim for the tire. One
ring is doweled on permanently and the
other is serewed on so that it can be re-
moved when it is necessary to renew a tire.
This is made of leather or other suitable
material. The wheels are held on the axles
with serews and washers as indicated.

Shoe Polish Is Applied Quickly
With Old Powder Puff

Instead of dis-
carding an old
powder puff after
it becomes soiled
or worn, just wash
it thoroughly and
keep it in your
shoe=polishing
kit, as these pufis
make excellent
applicators for
wax~-type polish.
The small ones are especially handy as they
can be stored in polish cans where they are
put of the way and won't dry out,
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BETTER GROUP PHOTOS

By FRED G. KORTH

V THEN making photos of groups, the

placing of the subjects is of utmost
importance, the idea being to avoid undue
emphasis on the individuals in order to
subordinate them to stress group activ-
ity or common interest. Also, the camera
angle and the lighting must be considered
with care. Sometimes the speed at which
yvou have to work may tend to hamper you
considerably, especially if the sitters show
little or no interest in photography, and are
just hoping to be released soon. Although
it is comparatively easy for the photogra-
pher to keep the attention of one person
by means of conversation while he is busy
arranging the camera and the lights for a
portrait, this is generally not so easy if
there are a number of persons to be in-
cluded in the photo, as there is usually a
good deal of distraction, Rules of composi=-
tion apply to all pictures. Paintings and
color photos may violate them with more
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immunity than black-and-white pictures
in which everything depends on lines and
tone masses. Two persons of equal im-
portance are difficult to group pleasingly
but three or more persons enable a pho-
tographer to arrange a good composition
more easily.

Figs. 1 and 2 are examples of large groups
that were hastily vet easily photographed.
In both instances a central theme of inter-
est was provided, Fig. 1 shows a number
of representatives of army and industry
discussing the manufacture of weapons. In
the picture, therefore, the emphasis was
placed on a few items set on the table, upon
which the attention of the group was fo-
cused. For the main light in taking this
shot, a flashbulb without a reflector was
placed in the center of interest, although,
of course, the light itself was hidden from
camera view. Then, all that was needed to
lighten up the shadows and to outline the

POPULAR MECHANICS



heads was a secondary flashbulb
held high and to the |'i|_1511 of the
camera. The fact that several
faces were hidden helped to stress
the theme,

Almost identical is the treat-
ment of Fig, 2. Here individuals
were grouped around a fireplace
inside of which the main light was
placed without a reflector as the
use of the latter would shade part
of the fireplace. There was no fire
but only ashes, A secondary light
held a few feet above the camera
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helped to lighten up the shadows.
A fireplace is always a good point
of interest for a group picture. A
smaller group than the one shown
can be placed around a fireplace
with less crowding.

There are many limes when a
rﬂluiﬂgj'élp]h.'l' cannot escape malk-
ing conventional group pictures,
where evervbody wants to bhe
looking toward the camera. In
such cases there is still opportu-
nity to avoid stifiness to a great
degree by introducing something
toward which attention of the
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group may be directed. When taking pic-
tures of groups, vou should remember to
avoid lining the persons up against a wall
either indoors or outdoors, as backgrounds
tend to complicate further a picture al-
ready complicated because of the number
of persons involved. Therefore, it is best to
exclude bright and sharp backgrounds un-
less they actually help to emphasize a story.
Fig. 5 shows a family seated comfortably
at home. Although the four persons are
looking in the general direction of the cam-
era, they are not looking directly at it and
at the same time, they have a book and
other items of interest to avoid a posing
attitude. The impression is that the pho-
tographer, finding them occupied at home,
just asked them to look up to take the
picture.

Any picture of two or more persons that
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can be divided into indi-
vidual pictures is not a
good group picture but
merely two or three pie-
tures combined into one.
Such a faulty photo is
shown in Fig. 4. Here ob-
viously, two men are eat-
ing lunch on the job and
both are separated so that
the picture eould be cut in
two, providing two pho-
tos. Another objection is
that the two men are
looking in different di-
rections for no good rea-
son, which further tends
to disunite them. This
faulty photo should be
compared with Fig. 3,
which shows good com-
position and has a unity
of interest. The outlines
of both men prevent the
picture from being cut into sep-
arate units. They are insepara-
bly connected by position and
mutual interest although both
look in different directions.

Fig. 6 shows a good arrange-
ment of two persons, obviously
engaged in conversation of mu-
tual interest. In this pose there
wag a slight attempt to drama-
tize. For lighting, use was made
of a spot light which was located
in the right-hand background so
that the light could be directed
on the girl’s hair. Another light
in a reflector was placed in front
and slightly below the camera
position. Notice the diagonal ar-
rangement of the photo, the idea
of which ean be followed in
many cases as it is an easy road
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to forceful composition. Another
approach 1o the problem of ar-
ranging two persons is shown in
Fig. 9. Here, a bride is featured
looking at a present, and the
groom is only there to support the
wedding idea. His face is kept in
the background and out of the
light as much as possible. This is
another trick for groups, as two
persons under equal light usually
are very difficult to unite into one
pleasing picture. However, in Fig.
8 hoth persons had to be featured
with equal emphasis but the pic-
ture has unity and action. Flying
hair and a playsuit cannot be
posed convincingly without ac-

tion. A very low camera angle helped to
emphasize the subjects. The two are look-
ing the same direction and walking in step.

The theme of Fig, 7 is not “two boys™ but
“building a model plane.” Notice how the
wing of the airplane forms the most oh-
vious compositional line, in this case also
a diagonal. The placing of the heads is of
secondary importance, Both boys are look-
in-,e; at the ]_'||..;|||||~J which leads the observer's
eves to it also, However, with only two
heads, no ring around the center of interest
is possible as was the case in Fig. 1.

Glycerin Drop on Enlarger Lens Gives Soft-Focus Effect

Enlargements can be given a pleasing
soft-focus effect by placing a drop of glye-
erin in the center of the enlarging lens.
Apply the glycerin with a fingertip, being
careful not to use too much. It can be
wiped off the lens easily with a piece of
lens tissue or a soft cloth.

—Wm. Swallow, Brooklyn, N. Y.

[ To keep finger marks off a negative while
you are retouching it, cut a hole in an en-
velope and place the negative inside so that
just the part being retouched appears in
the hole. The envelope must be fairly
large, so the film can be moved about eas-
ily to bring different parts opposite the
hole for retouching,
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Inexpensive Darkroom Timer Flashes Seconds

WOOD OR METAL
CABIMET

= —_ %

[Pior UGHT
&N [ RUBY ByLB
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SWITCH L]
K, 1 | FLASHER

PLUG

000 BASE

CORD AND PLUG

Providing a visible red
fash and an audible click
each second, this inex-
pensive and easily built
timer is a valuable addi-
tion to the darkroom.
Heart of the timer is a
flagher plug, obtainable
at most five-and-ten-
cent stores. The flasher
must be of the adjustable
type and must be set ac-
curately with the small
adjusting screw to flash
once each second. While
the only parts actually
necessary are the flasher
and a bulb and socket, the
entire setup may be
mounted in a small cabi-
net to provide a neater
appearance. Dimensions
of the cabinet will depend
on the size of the parts,
When the timer is to be
used, it must be turned on
for about a minute and
allowed to “warm up” be-
fore the flasher starts op-
erating. The cahbinet
should be placed so it can
be seen from both the
printer and the enlarger,

Time Exposure With Bulb Release

Night shots, tabletop photos, ete., requir-
ing long exposures, present a problem to
those whose camera shuiters will make a
“bulb”™ exposure,
but cannot be set
for “time.” QOne
way 1o overcome
the difficulty is to
use a paper clip on
the cable release,
as shown. The seec-
tion of the clip that
Fresses on the re-

ease button to
hald it down is
roughened with a
file to make sure it
will not slip off
easily. The clip
can be placed on the release after the
plunger is pushed down, with the shutter
set on “bulb,” and left until the exposure
time is up. It then can be released by a
flick of the finger.

—John K. Karlovie, Chicago.

PAPER CLIP

-
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Paper Cup Serves as a Funnel

Cone-shaped paper drinking cups pro-
vide handy funnels for use in the darkroom
and they are inexpensive enough to be dis-
carded after using. The pointed end is cut
off with a pair of sciszors, the amount re-

moved depending on the size of the bottle
in which the funnel is to be used.

TR
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5 SHOPNOTES.

o= GROOVING

TI{E old trick of using a wedge
behind a circular-saw blade to
make it cut a groove much wider
than its thickness is developed to
maximum efficiency with the set
of wedge collars shown in Fig. 1.
Two wedge-shaped collars are re-
quired, both being tapered on one
side only, and of identical shape
as far as the amount of taper is
concerned. If your saw has a 10-

"""" i F] moex manc e
1 Oe EDGE AT .

@ THICKEST Any circular sow becomes a dado head

PART s of % to % inch copacity with a set of

thesa simple wedge collars

RECESSED

T S “:EDH-ERJI:

i in. blade, the difference between

the thinnest and thickest part of
the wedge should be 1§ in. in a
e poume- 3-in. disk. Two of these collars
3 give a total wedge of 14 in., which
is the amount needed to stagger a
10-in. blade for a T4-in. groove. If
your saw has an 8-in. blade, the
taper should be increased slightly,
as shown in Fig, 3. The two wedge
collars are best turned from alu-
minum, but if this is not available
other metal, plastic or even hard-
wood can be used. First, the collars
are turned to diameter and maxi-
mum thickness. Then, setting one
edge out from the chuck jaws with
a spacer, as shown in Fig. 6, the
collar can be faced to the required
wedge shape,

One of the collars is slotted half-
way around, as can be seen in Fig,
4. The method of doing this will
depend on the collar material and
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Graduation marks are determined by rolating the saw by hand and
measuring the amount of wobble. Diogram at right shows oction of
collars set te cul moximum groove width of 7& in.

tools available. The original was cut by
first drilling a series of holes as in Fig. 7,
and then routing the remaining metal with
a small metal-cutting router bit. The slot
takes a round-head machine serew, and
the other collar is tapped to suit. Holes for
the saw mandrel should be Y. in, oversize
to permit free tilting of the collars.

The scale marks on the edge of the slot=
ted collar are scored with a file. Correct
location of the marks is a matter of “fit-
and-try.” Fig. 8 shows the set=up. The saw
need not be run, as the amount of wobble
can be measured quite accurately by turn-
ing the saw by hand. Adjust the collars as
required until you get a definite fractional
width of groove., Then rotate the collars
about Mg in. and test for a *e-in. groove.
After the unit of rotation has been deter-
mined, the remaining marks can be found

uickly as the graduations are equidistant
rom each other throughout the whole
range. Fig, 9 is a diagram of the collars set
for maximum width of groove, 7% in. being
the maximum that can be cut with this type
of device, both because the curve at the
bottom of the groove becomes excessive,
and because the arbor hole in the saw blade
will not permit tilting the blade any great-
er distance. This last item—the amount the
blade can be tilted when free on the saw
arbor—should be checked, and no attempt
should be made to force it beyond its nat-
ural maximum, which, in most cases, is
between 33 and & in., Fig. 5.

The grade of work done with this device
is excellent. The whole depth of groove is
cut in one pass over the saw at normal rip-
ping feed. Provided the saw blade is sharp,
the groove is very clean, with perfectly
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square sides, but with a very slight crown
at the bottom which is invisible to the eye
on grooves 1% in. wide and under. An in-
sert to accommodate the full range of woh-
ble should be made and fitted in the saw-
table opening. The insert should be ply-
wood, Some types of work, such as cross
grooving, as shown in Fig. 2, can be done
without a table insert, but for most work
the insert is required in order to support
the work. Because the weight of the metal
in the collars is slightly off balanee, there
is a small amount of vibration when the
collars are set for wide grooves. This is
not excessive and can be partially correct-
ed if desired by drilling holes in the thick
portion of the plain collar.

Catalogue Pages Marked by Wax
For Quick Location

Where certain
pages of a direc-
tory or catalogue
are referred to fre-
guently, these can
be marked for
easy location by
applyving several
drops of wax on
the corner of each
page which must
be located most
often. To do this
guickly, light a
candle and hold it
above the selected
pages until enough wax has melted and
dropped to mark them. The book will then
open almost automatically at these places.

POPULAR MECHANICS



Lettering of names, telephone
numbers and other business data
on cars and trucks can be done
neatly by anyone if a stencil is
used. Such data not only has ad-
vertising value, but it also is re-
quired by law. To make a steneil
for this purpose, draw the letiers
on paper and then cut them out.
You can use either regular stencil
paper, a good quality of bristol
board, or even heavy kraft wrap-
ping paper. Before cutting the
letters, but after they have been
drawn, the paper is coated with
linseed oil and then is wiped and dried. A
coat of varnish or shellac can be substi-
tuted for the oil if desired. The stenecil is
cut over a piece of glass or hard-pressed
board, using a pocket knife having a thin,
pointed blade, which must be razor sharp.
Notice in the lower photo that parts of
some letters must be tied to the stencil by
leaving strips of paper. The letter O is a
good example. Before stenciling the sur-
face it should be washed with gasoline to
remove all wax and polish. Then the sten-
cil is placed over the surface and fastened
down with strips of tape. Auto enamel is
the best material for the lettering. For the
first coat, pour off the liquid on top and
use the thick pigment in the bottom of the
can. On the second coat mix the enamel
thoroughly before using it. Enamel under-
coater is ideal where white or very light
tints are desired as it hides dark surfaces
with one coat. For the second coat, use
either varnish or auto enamel. If neither
of these materials is available, oil colors
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Stencils
oy

thinned with turpentine for the first coat
followed by a varnish coat will give good
results. 0il paint such as that used on
houses is not suitable as it will run under
the edges of the stencil. Apply the paint
with a stencil brush, using a stippling mo-
tion, never a wiping motion as this will
cause the paint to work under the edges of
the stencil and give the lettering a messy
appearance. If a stenciling brush is not at
hand, a short bristled sash brush will do.
Even a flat brush with short bristles will
produce a fairly good job. In any case, be
sure that the stencil is held firmly against
the surface as the paint is applied. When
finished with the stencil, wash off the paint
with turpentine and dry it. Then wrap it
between two pieces of wood or heavy card-
board to preserve it for future use.

(A label paste for bottles can be made by
soaking strong glue in strong vinegar, boil-
ing and then adding flour; this adhesive
will not decompose.
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Handling of Packages Simplified
By V-Strips on Counter

Wrapping and labe]mg of heavy pack—
ages while resting on a counter was sim-
plified in one shipping room by tacking a
number of V-shaped wooden strips to the
counter top as indieated. Raising the pack-
age above the counter, the strips permit
insertion of the fingers under the package
to turn it over and move it about as desired,
Also, such an arrangement permits the in-
sertion of cord under a package.

Combination Calipers Save Time

Woodworkers and others who use eali-
pers where measurements are not too
critical will find this combination pair a
time saver, especially where inside and
outside calipers are required on the same
job. The combination consists of the jaws

CALIBRATED

CALIPER
SOLDERED
0
QUTSIDE
CALIPER
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of an inside caliper soldered to those of an
outside caliper as indicated. A calibrated
scale consisting of a piece of thin metal
permits known settings of the calipers. The
scale is soldered to one leg of the calipers
and a pointer is soldered to the other leg.

Pivoted Horseshoe Makes Latch
For Double Farm Gate

Difficulty of
locking or latching
a double gate so
that it will not
swing or give eas-
ily in the ecenter
may be overcome
by employing a
discarded horse-
shoe for a latch.
The shoe is boltud onto one section of the
gate so that it may be swung over to engage

HORSESHOE

FIVOTED

R o~ —

o
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a large staple in the opposite section.
File Welded on Soldering Iron
Closes Metalvﬂooﬁng Seams

mp— 2 The difficulty of

closing and hald-

ing the seams of

metal roofing

while soldering

% them, led one

= la— " workman to use a

'ﬁ) piece of broken

file as a heel on his

£ soldering iron to

ress against a

seam while mIdermg 'I%e tang end of the

file is broken off as indicated, and then

welded to the handle of the soldering iron.

The device not only closes the seam ahead

of the iron but it also permits the iron to

be rocked on the seam to hold it closed

while the solder cools.
*Book Ends” to Hold Loose Type
On Impnsing Smne

To avoid having
small type forms
fall apart on the
imposing stone,
one printer uses
old linotype slugs
to support them.
The slugs are
curved and used

like book ends.

§(When filing steel in a metal-turning
lathe, use a mixture of water, 6 parts, and
emulsifying oil, 1 part, to get a smooth fin-
ish and keep the file from clogging.
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WITH its deep throat and sturdy wood-
en frame, this three-wheel band saw
handles 4-in. stock with ease and is capable
of cutting to the center of a 44-in, disk.
Excluding the motor and 80-in. blade, there
are no new metal fittings needed, as the
blade guide is improvised from a screw-
type pulley, and wheel bearings are pro-
vided by old bicyele pedals.

After cutting the main frame pieces ac-
cording to dimensions given in Fig. 2, and
assembling them with glue and screws,
mark center lines for the two guide wheels.
Then, fit drilled-and-tapped plates of steel
flush in the upper arm and the center frame
member to take bicycle-pedal bearings,
which are used for mounting the wheels,
As shown in Fig. 1, the guide wheels con-
sist of three %-in. wood disks, glued and
screwed together with the grain running
at right angles to prevent warping. They
are trued on a lathe, crowned slightly, and
sanded so that vibration is reduced to a
minimum, after which 4-in. dia. hubs are
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turned, bored and then glued to
the outer surfaces of the wheels.
These provide spacers to facilitate
CENTER LIN tightening the bicycle-pedal bear-
F?IT_J"'E:H”TEE" ings securely. The drive pulley is
turned from a single piece of 1-in.
hardwood and fitted with a metal
: hub, impr]nlvised l'mmdan old autE
~ CENTES pump pulley or made especia
i mane for the purpose. The hub can be
- attached with either wood screws
or small bolts.

Next comes the motor base,
which is hinged at the rear of the
frame and aligned with the front
guide wheels before anchoring the
motor securely as shown in Fig. 3.
To allow for additional adjust-
ment of the motor, which keeps
constant tension on the blade, it's
a good idea to cut slots in the base
so that the motor can be shifted
sideways quickly, if necessary, to
get perfect blade trackage,

Fig. 4 shows the table trunnion
assembly, which permits tilting
the table to 45 degrees and adjust-
ing it for any angle cuts within this
range. Note that the table sup-
ports are made by sawing a 514-in.
wooden disk in half and that filler
pieces are needed on each side of
the frame, the top edges of these
being cut to the same contour as
the half-round table supports. The
important thing here is to position
these pieces so that when the table
is tilted, the hlade will remain in
H,x' the center of the table opening.

< By placing a blade on the wheels,

R v

X3 X3
LEGS

TABLE M
TILTED
POSITION

17 HARDWOOD BOARD
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vou can determine the
correct location easily.
Wing nuts and large
washers on the trunnion
bolts make the table as-
sembly easy to loosen or
tighten in any position.
If desired, the frunnion
also can be indexed for

rapid setting.
or the adjustable
blade-guide Fig. 5, a

piece of good maple and a
screw=-type pulley will be
required. After screwing
the pulley in place near
the lower end of the guide
post and fitting the post
with a slotted metal plate to take the blade,
the vertical adjusting clamp is attached.
This consists mainly of an angle bracket
made by bending a piece of flat iron and
fitting it with a setscrew as indicated. The
bracket iz drilled to slip over the wheel
shaft, and also is anchored at the end of
the frame arm with a long, flat-head wood

BICYCLE PEDAL

TAPPED HOLE TO TAKE

SLOTTED FOR BLADE
METAL-SCREW PULLEY

. e
— BLapg.
GUIE posy

%" STOvE
80ur

2} NUT
SOLDERED

OVER 4" HOLE

screw. Instead of tapping the bracket for
an improvised adjusting serew, a nut is
soldered over the hole for it as shown. In-
stallation of a suitable wheel-and-blade
guard completes the saw, and it's advisable
not to start the machine until this guard
is in place as it offers protection against
accidents in case a blade is broken.

Safe Method of Finding Leaks in Car’s Exhaust System

If you notice carbon monoxide gas es-
caping from the exhaust system into your
car, it's best to check the system quickly
to avoid danger of serious accidents. To do
this safely, just select a cork that will fit
snugly into the tail pipe, but do not drive
it in place. Next, pour about one table-
spoonful of clean motor oil into each
spark-plug hole, and start the engine. Let
it Tun a few minutes just above idling
speed, and watch where the burning-oil
smoke is escaping. If leaks appear at a con-
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nection, it may be possible to correct the
trouble by merely tightening the connee-
tion. However, where eracks are found in
the exhaust pipe or muffler, it will be nec-
essary either to repair the openings care-
fully or replace the damaged parts.

{[Dirt smudges, pencil marks, ete., can be
removed easily from tracing cloth with a
cotton swab soaked in benzine. The swab
can be rubbed freely over inked lines or
water colors without dissolving them.
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Heavy Castered Sidewalk Sign
Is Easy to Move About

Having a large sign on the sidewalk in
front of his store, one merchant made it
easy to move the sign morning and night
by fitting it ‘with casters as shown. The
casters are inserted in holes drilled into
the ends of the base so that they do not
contact the walk when the sign is resting
in a vertical position. To bring the casters
into use, the sign is merely tipped over on
one side and moved wheelbarrow fashion.

Slip-Proof Loop on Hoisting Rope
Made by Using Pinion Gear

HOISTING ROFE Farmers who
are ohliged to
hoist sacks of
Erain to an upper
floor in a building
for emptying or
for storage, will
find this slip-proof
loop in the hoist-
ing rope a time
and labor saving
method of attaching and releasing the sacks.
A large permanent loop is tied in the rope
end, after which a small pinion gear is
slipped over it and a knot tied in the
lower end of the loop to keep it from slid-
ing off. In use, the loop is opened and
closed to receive a sack by sliding the gear
up or down, after which the gear bears
tightly against the sack to keep the loop
closed under the weight of the load.

Grafting Wax Dipped in Paraffin
Will Not Stick to Fingers

To simplify the task of handling grafting
wax by preventing it from sticking to the
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fingers, especially on warm days, I dip each
stick of wax into melted paraffin before
mﬁc{t. The container to hold the paraffin
sho be large enough to submerge the
stick at least half of its length at one time
so that an entire stick is coated by two im-
mersions. I have found a large, glass tum-
bler handy for this purpose and by placing
it in a pan of warm water, the paraffin is
kept in liguid form. Besides keeping the
workman's hands clean, even on warm
days, the paraffin keeps the wax free from
dirt.—Chas. 8. Marshall, Baptistown, N. J.

Oiling Twist Drills and Auger Bits

Especially
handy for apply-
ing a thin coat of
oil to twist drills
and auger bits,
this simple oiler is
nothing more than
a rolled strip of
carpet inserted in
a small tin can.
After pouring a little oil in the latter, the
entire strip of carpet soon becomes soaked.
In use, all you need to do is wipe the tool
as shown to contact all surfaces, as the
carpet edges follow fluted portions of drills
when they are turned.

HULLED STRIP

y
OF CARPETY '

Spring-Clip on Warning-FlagStaft
For Fastening It to Load of Pipe

In order to attach a warning flag to the
rear of a load of long pipe in his truck, one
plumber nailed a length of clock-spring to
the longer end of the staff. In this way, the
flag could be inserted into the end of a
projecting piece of pipe and held securely
regardless of the size of the pipe B{Jening,,
yvet permitting the staff to be pulled out
easily when necessary.

POPULAR MECHANICS



Sturdy Sawhorse Has Folding Extension Legs

Carpenters, painters
and others who find it
necessary to use saw-
horses of various heights
for low construction
work, painting, efc., can
make one pair take the
place of two by fitting
them with extension legs,
As these legs fold flat
when not in use, they do

IRCH HOOKS

not require extra space in
storage or when trans-
porting them from one
job to another. After cut-
ting the extra legs from 2
by 4-in, stock, heavy butt
hinges are used to attach
them. Then, horizontal
braces are mortised and
screwed in place near the
bottom of the legs as in-
dicated. Iron hocks fas-
tened at each end hold the
extension legs rigid when
in use, while small hooks
and eves lock them se-
curely in a folded posi-
tion. Horizontal braces
also are added to the reg-
ular sawhorse legs to pro-
vide additional rigidity.—
J. L. Vanderheyden, To-
ledo, Iowa.

WER BRACES MORTISED
FLUSH

Positions on Opposite Sides of Wall Located Accurately

On several occasions where it was nec-
essary to locate identical positions on op-
posite sides of a wall, I completed the job
guickly by using a small bar magnet and
pocket compass. As one side of the wall
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was covered with smooth material, this
was done without the aid of a helper by
slipping the magnet in a metal holder, at-
tached to a suction cup. With such an
arrangement, the magnet could be sup-
ported in any position desired while shift-
ing the compass to find and mark the
position on the other side of the wall.

—E. E. Lofgren, Springfield, Mass,

Clothespin Holds Abrasive Cloth
To Cut Down Bolt Threads

Instead of reducing the diameter of bolt
threads with a strip of abrasive cloth held
in the fingers so that bolts can be driven
into reamed holes, I use a spring-type
clothespin to apply even pressure on the
cloth and prevent sore fingers. This is done
by fitting strips of abrasive cloth in the
clothespin jaws, after which the impro-
vised tool is clipped over the threads and
rotated. As the abrasive wears, the pin is
released to bring a new cutting surface into
position—R. Langwasser, Seattle, Wash.
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' BORING

ANY engine-lathe or drill-press operator
who already has a substantial amount
of experience is well qualified to operate
any one of the modern types of boring ma-
chines. In machine-shop practice, a hole
often is called a bore and vice versa, but it
is less confusing if a hole such as is pro-
duced with a twist drill is called a hole,
while one such as is produced with a bor-
ing tool is called a bore. A cored holein a
casting can be finished by boring without
the aid of a drill, but to start a hole in solid
stock requires a center drill and then a
drill, whether or not the hole is to be en-
larged later by boring. There are four basic
types of boring machines, as follows: A
tool-room jig-boring machine such as
shown in Fig. 1; a vertieal type boring ma-
chine as in Fig. 2; a radial drilling machine,
Fig. 3, which is commonly called a radial
drill, and a horizontal type boring machine,
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Fig. 4. The last three are quantity produc-
tion machines.

Tool-room jig-boring machine: This ma-
chine is also known as a jig borer and it is
used chiefly in tool rooms to space and bere
holes guickly and accurately in the making
of drilling jigs and piercing punch-and-die
assemblies. Frequently a vertical milling
machine is used for this kind of work but
the jig borer is better adapted and much
more foolproof for the purpose. Owing to
the time-saving arrangement and handy
attachments on a jig borer, an operator can
do just as good work after 30 hrs. of expe-
rience as he can do on a vertical milling
machine after 300 hrs. of experience, on
the type of work mentioned. The proce-
dure iz to start with a properly located
hole, drilled the usual way but about ¥s in.
smaller than the finished bore. Then the
machine spindle is adjusted to be concen-
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rncluda: a5y -to-understand
infarmaiion every machinist
should hove regarding four
types of boring Machings

shown on these poges, Gives
PUrposes faor which thess
machines arg designed gngd
used; the procedure in drill-
ing. first and bering later,
Yarious sefups and s:qurne;-;
nfi typicol machining opera-
:lmtn!.- Tima-suving use of

universal tobles ywith radial

drills, efc,

tric with the hole, after
which a boring attach-
ment such as shown in
Fig. 6 is substituted for
the drill chuek. The
boring attachment is
nothing more than a precision single-point
boring bar that can Ee adjusted eccentri-
cally in steps of 0005 in., with a wrench as
shown. After finish-boring the starting
hole, the distance to the next hole is lo-
cated by means of graduations on both the
traverse and erossfeed handwheels. The
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second hole is drilled undersize just like
the first, and if the distance is plus or minus
requirements it is corrected by means of a
vernier system on some machines, or dial
indicators on others as shown in Fig. 7.
Then the second hole is bored to size and
the operation is repeated as required. The
distance between two holes is accurate-

ly determined by placing plug gages in
the holes, measuring the exterior dis-
tance from plug to plug with microme-
ters and then subtracting this amount
from one-half of the two plug diameters.
Vertical boring machine: This tyvpe of
boring machine, shown in Fig. 2, is often
and justly termed a vertical turret lathe,

In examining it, you will notice that the
general idea of a conventional turret
lathe is quite apparent. Although the
construction of a vertical boring ma-
chine differs in many respects from that

of the regular turret lathe, they both
have the same ease of operation. For
instance, the base and column of a ver-
tical boring machine are integral. Some
spindles are as large as 64 in. in diameter
with built-in three-jaw universal or
four-jaw independent chucks. How-
ever, although tooled similarly to the
conventional type of turret lathe, the
vertical boring machine is much more

a multi-operation unit. It is intended to
machine parts or castings that are too
large to be practically and safely re-
volved on a horizontal axis. Therefore,
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spindle wear of vertical
boring machines is reduced
to a minimum due to the
elimination of overhang.
The turret on the column of
a vertical boring machine is
called the main or regular
head, and a second tool-
holding part is known as the
side head. The latter re-
places the rear tool block of
a regular turret lathe. A
tool in the main head bores
the work while another tool
in the side head faces a low-
er surface simultaneously.
Multiple - operation set-
up possibilities for this type
of boring machine are
many. In Fig, 9, a part is
being drilled previous to
boring and the side-head
tool faces at the same time;
another tool bit in the side
head has previously taken
a turning cut. In Fig. 10, the
hole in the part is being
bored to size while the out-
side circumference is being grooved with
a tool in the side head. In Fig. 11, the ma-
chine executes an external tapering oper-
ation with the side=head tool with the aid
of a master former, which is located in the
main head. The guide bar follows the taper
of the master former and thus the tool bit
reproduces the taper on the work. Fig. 12
shows a somewhat similar set-up, but in
this case an internal cut is made, which
duplicates the shape of the master former.
Fig. 15 also shows a number of interest-
ing boring-machine setups, arrows point-
ing in the direction of the cuts. In detail A,
tool 1 finishes while tools 2 and 3 are mak-
ing rough cuts all at once. In detail B,
single-point boring tool 1 is making a
rough cut while side tool 2 finishes the sur-
face previously roughed in detail A. In
detail C, the double-point boring bar 1
semi-finishes the bore while side tool 2
turns a diameter and separately faces the
flange both on the side and underneath as
shown by arrows. In detail D, the bore is
being finished, and in detail E, the work
has been reversed to face the opposite side.
Horizontal boring machine: While some
vertical boring machines are made espe-
cially large for special use, horizontal bor-
ing machines excel in this respect. The
smaller models have single columns as
shown in Fig. 4 and the larger models have
an extra upright support. These boring
machines are intended for heavy castings,
their range only being limited by the height
of columns and the length of the bed. The
horizontal boring machine is not consid-
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ered a multi-operation machine as it executes va-
rious operations in sequence. Boring bars are the
leading tools used. For large jobs these may be
from 12 to 15 ft. long, and a large casting often re-
mains on the table four or five days before it is
completely machined. The boring head is fitted to
the main column and therefore takes care of ver-
tical adjustments. The work is bolted to the table,
which in turn operates crosswise. One can learn
to operate a horizontal boring machine more quick-
ly than one of the vertical type, due to much less
complicated tooling requirements. In either case,
a good lathe, milling-machine or drill-press hand
can soon master boring-machine details.

The improvised column or upright with all large
size horizontal boring machines is merely to sup-
port, guide and guarantee alignment for the long
bars used when boring long or wide castings. Hor-
izontal boring machines are similar to those of the
vertical type in that they perform facing, counter-
boring a.ndpspotting operations. Also, the horizontal
machines are better adapted to machine odd-shaped
parts such as shown in Fig, 14, because when such
work is strapped to an angle plate and rotated in
a vertical machine, it is more likely to cause chat-
tering and uneven surfaces than when the work is
mounted in a horizontal boring machine.

Asg shown in Fig. 5, a horizontal boring machine
can be used for milling when no milling machine
available iz large enough to handle certain types of
heavy work. The cutters are mounted on a long
gang arbor as a substitute for the boring bar. The
machine has all necessary movements for milling,
with increased capacity for size. Horizontal boring-
machine tables are not intended to rotate, but aux-
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iliary tables give them this
extra versatility, as shown in
Fig. 13. Movement for the
rotating member is derived
from the traverse feed shaft
by gear box and universal-
joint mechanism. The work
is actually being turned with
the spindle locked.

Radial Drilling Machine:
dB:EE’r knu&;rﬁ as a “radial

ill," a ra drilling ma-
chine is somewhat like a big
brother to the drill press, but
it is essentially a boring ma-
chine because of its versatil-
ity and ability to use various
types of boring tools in addi-
tion to drills, As shown in
Figs. 16 and 18, the heavy
column of a radial drill car-
ries a long arm that can be
swung around through an
entire circle if necessary. This arm
has a vertical adjustment and is fit-
ted with a drilling head which has
both traverse and vertical adjust-
ments. These combined movements

ermit positioning the work secure-
ﬂ' so that drilling can be done by
directing the drill from hole to hole,
rather than moving the work as is
the case with a regular drill ?rEss.
The primary feature of a radial drill
is the area that the spindle can cov-
er. Fig. 16 shows a typical applica-
tion. In this case, more than two=
hundred 5-in. holes were bored in
armor plate. End holes of 2-in. di-
ameter were drilled as a primary
step, and the other holes located
from these with a template. Using
a single-point piloted boring bar,
the holes were enlarged to 3% in.
after which they were brought to a
precise 5-in. diameter with a blade-
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style boring bar. In this excep-
tional case, however, the space to
be covered was beyond the radial
and traverse capacity of the ma-
chine, and therefore the plate had
to be relocated to suit the partic-
ular work at hand.

Universal tables, as the one
shown in Fig. 19, add greatly to
the versatility of a radial drill
This one is known as a swivel type,
and it is adjustable to any angle
or may be rotated completely
around, In many plants, work is
speeded considerably by having a
man lay out the work on a table
on one side of the machine while
another does the machining on a
second table on the other side. The
machine arm is turned to the next
table for each machining operation
and the men shift working loca-
tion from one table to the other,

As shown in Fig. 8, regular twist
drills as large as 3 in. are used fre-
guently to drill solid stock in bor-
ing machines, except jig-boring
machines. Single-point boring
bars are never used in a radial
drill and the blade-style bars must
be piloted. Radial drills and ver-
tical boring machines are not in-
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tended to bore deep holes; this
work is done on horizontal boring
machines, Core drills are often
used with all types of boring ma-
chines to partly process cored
holes in castings. A core drill has
four flutes, cuts faster and more
accurately than a regular drill
Cored holes must be chamfered
before using a core drill to guide
the tool eoncentrically. Core drills
are made to 3 in. in diameter and
modern designs comprise two
parts known as the drill and the
holder. Since the points do all the
cutting, the holder (shank end) is
made of carbon tool steel and the
drill (cutting end) is of high-speed
steel or the edges are tipped with
carbide. Shown in Fig. 17 are two
typical examples of special boring
tools to finish large holes. In all
instances such as these, a twist
drill or drill and boring tool must
produce the starting or clearance
holes. Lip clearances and point
angles for drills, back rakes, nose
radii, side-cutting edge angles and
rakes for tool bits are the same for
a boring machine as they are for
an engine lathe, turret lathe or
drill press. This also applies to
the various speeds and feeds as
well as lubricants,

Double-Edged Boring Tool Makes Rough and Finish Cuts

This twin-edged boring tool has been a
timesaver in our shop when boring short
precizion holes, as it makes the rough cut
and finish cut in one operation. I have
bored as many as 500 steel plates to a tol-
erance of .0005 in. without having to reset
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or adjust the tool. The detail shows the
general shape of the tool and gives the most
important dimensions. When shaping the
tool be sure that the two cutting edges are
spaced apart a distance equal to a trifle
more than the thickness of the work. This
is necessary so that the rough cut will be
completed before the finish cut is started,
otherwise the tool may chatter.

—John D. Aldstadt, Akron, Ohio.

Large-Capacity Soap Dispensers
From Oilstove Founts

With extra em-
ployees using lig-
uid soap, one shop
owner found that
the regular dis-
PEﬂEEI’E were too
small. To zolve
this problem, gal-
lon-size founts
from old oilstoves
were substituted
for the regular

dispensers.

QILSTOVE FOUMNT -
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SERVICE HINTS FOR HOME RECEIVERS

LIPPING cord-driven dials are a common source of
trouble in many receivers. This annoying defect
shows up when your favorite station will ne longer tune
in at the usual dial setting, and turns up at some remote
point. A simple remedy is 1o make up a small quantity
of “belt dope,” which consists of a saturated solution of
powdered rosin in aleohol, and apply it to the full length
of the cord with a small brush or cotton-tipped appli-
cator as shown in photo No. 1. Readjust the dial to the
E:;oper frequency reading, and permit the cord to dry
fore doing any further tuning. Two or three such
applications a year will prevent slipping in most cases.
Photo 2 shows a pocket-type neon tester; these handy
and inexpensive trouble shooters will check any voltage
between 110 and 550 volts, either a.c. or d.e. It will in-
dicate open circuits, shorts, polarity, blown fuses and
defective cables. Set owners in localities remote from
radio servicemen should have a bottle of cement of the
type specially prepared for radio and speaker work.
Such cement is necessary for repairing rattling or torn
speaker cones, cementing voice coils, spiders, ete. It is
also useful for cementing loose tube bases and grid caps
to tops of glass tubes. It is applied with a small brush
as illustrated in sketch Fig, 3.

If your small utility receiver is equipped with a loop
antenna mounted in a manner similar to the one shown
in photo 4, and it becomes necessary to remove the tubes
for tesl.in%;ednn’t try to reach around the loop and pull
out the tubes. Examine the loop supporting bracket and
remove the screw that holds the loop in position and
lay the loop back carefully without disturbing the con-
necting wires, as indicated in photo No. 5. If the assem-
bly is ultra compact it may be necessary to remove the
control knobs and chassis mounting bolts and take the
set out of the cabinet. More small sets are damaged by
carelessness in removing tubes than in any other manner.
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1WA Y LA By Stanley A. Johnson

T WOULD he difficult to imagine two
simpler radio receivers that could match
the performance of these student units. If
you have a good pair of headphones, a
uick look at the junk box and a wvisit to
e “dime"” store will produce the neces-
sary parts.

The two sets are about equal in sensitiv-
ity and both will give excellent results on
local broadcasting stations. However, the
tube set has the advantage of being some-
what more selective and eliminates critical
crystal detector adjustment. On the other
hand the erystal set needs no tube, socket
or flashlight cell. Otherwise, receivers A
and B are identical in construction details.

A 10 by 13%-in. breadboard is used for
the base. The coil is wound on a cardboard
tube obtained from a toilet roll, and con-
sists of 100 turns of No. 26 d.c.c. wire. No.
24, 28 or 30 wire will do just as well, and
any covering will answer the purpose.
Such wire can be salvaged from old ra-
dio coils, Wind the coil in a clockwise
direction: stop at the 20th turn and twist
the wire into a small loop which is to be
seraped free of insulation and used as a

The* TOOTHBRUSH” TWINS

. REGLILAR

o =— LIOMHG ANTEMM
CLIP = “ANTENMNA AN TIEEH,

tap. There will be 4 of these taps, as
T 7 j’\? PHONE will be noted in the simplified wiring
= 1 j ) o et j diagrams Figs. 2 and 4; schematic circuit
= o DETECTOR ) diagrams appear in Figs. 1 and 3. Mount

the coil form and Fahnestock clips with

S
%’é =
GRe= ) o/ short wood serews. To lay out the tooth-
5#% 4 : brush switches, mark
EEE . off the thumb tack
¥, positions with a com-
B e = pass, then bare the

— 104 TOOTH BRUSH WITH
BRISTLES REMOVED

CONDEMSER WITH
15 PLATES OR MCRE

ADJUSTABELE
CHEYSTAL DETECTOR

— MOTE—
R=ROTOR PLATES|COMMON WITH FRAHE)
S5:STATOR PLATES

Fie.2
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Radio Project

A SELECTIVE CRYSTAL SET AND AN ULTRA-
SIMPLE ONE-TUBER FOR RADIO STUDENTS

ends of the wire leads which go to them,
and wrap the bare wire around the tacks.
Pull the bristles out of the small 10 cent
toothbrushes with a pair of pliers, and
drill the handles for short machine serews
at one end and wood screws at the other.
Washers are placed under the wood screws
so that the switch arms will swing freely:
the round heads of the machine screws
contact the thumb tacks, Circuit connec-
tions are made to soldering lugs under the
hex nuts.

Drill and eountersink a hole for a ma-
chine screw which is inserted through the
baseboard from the underside to mount
the variable condenser. Any condenser
with 15 or more plates may be used, or, one
section of a 2-gang condenser will do.

Use a good long and high outdoor an-
tenna, and run the ground to a clamp on
a cold water pipe. Exceptionally long an-
tennas will give better results when
connected to the “long antenna”
post. To tune either set, move the
switch arms to the No. 3 thumb tack,
rotate the variable condenser until
a station is picked up, then try re-
adjusting the tap switch at the rear
of the baseboard to see if the signal
can be made stronger. If no station
is heard at the first adjustment, try
another combination of
switch positions. To
turn off set B, discon-

REGULAR

100 TURNS TAPPED
EVERY 20 TURNS

GO | ™ GHD.

P.5.T. W,

= cup SRSL: £V e,
e £ = HERE IF =""1" x_patT PHOMNE,
tsaesn ~ R
sert switeh indi- + A
i : | 2
cated in Fl,g. 4, ‘g‘s{;“;f‘{;‘ S ::T\'l.
- . L)

+A
S ) &
~~~~~~~ - ® O = N (W

) -2‘1

AN “R“EEALE 5 . G—Sé c )
COMDEMNSER WITH - Eofla
Fic.4 IS PLATES OR MORE e

NOTE- TUBL SOCHET COMMECTIGMS TOP VIEW j
N.C.=NO COMMECTIONS
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Practical RADIO SUGGESTIONS

(A) Public oddress and film-
sc.um:l extension :.]:H:f.ls:vr.-: Ci-
bles are difficult to replace and
will last longer if coiled on a
large diometer reel, than if
hung en a nail or small diam-
eter peg. The reel shown in
phete A, and detailed in Figs.
1 to 5, serve: os o praocticol
electrical cable reel, and alsa
provides an interesfing saw-
ing problem for students. It is
made from 3 pieces of wood,
sowed ;nwiulr-,.- to fit together
and form a six-sided reel
Dowel rod hondles can be
withdrawn 1a permit laying
flat. (B) Old safety razor
of the “"hoe" type, with screw-
in hondle, mounted on rodio
workbench by meons of a sim-
ple brocket, acts as vise to
hald small parts far ir:-ide;inu
or assembly

{C) Teol trays help radio students and experimenters to
identify and keep frack of valuoble tools. Thesa pliers
weore outlined on a beard which was then cut on a
bandsaw 1o provide the proper shoped retaining blacks
which were glued to the trays and numbered fo cor-
rqlpnnd with identifying numbers an the taals

(D) You can substifute |
a type 3514 tube for
a 3A5Z5. If a pilet
light was vsed as in
disgram Fig. 1, insert
' s a 30-ahm 1-walt re-
sistor in saries with

v It the d.c. line and con-

\ N XIZPIWOLD gy v —par nect the pilat light
A == EREGD, A across it as shown in

L |10 Wa LINE

PILOT LIGHT

x

Fig. 2. (E) Microscope

S A 2eEn holder for viewing
! 1 J home recorded record
{ | A MATERIAL HELD | geocves by tefiuctad
- MATERIAL LI etk g g
gl . . light. (F) Lead-in in-
TG, ~. ./ FOR SOLDERING i 2 !
Ui3 b Z 3 : ‘ljr% sulotor made frem

[ ] el .
I %R [ ¥y ’ SAFLTY {
¥ i Kae lllr'}, _,-' n.ﬁﬂ:q

il

o :ulnpnﬁlial'l- ends of ;
iL burned-out glass en-
i closed fuses, ond a
machineg screw. To

dismantle fuse break
shell and remeve rivet

HMICROSCOPE.
LFELT
< PARDIMNG

'Y
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P p?Apped -

LONDE or brunette— v

they prefer the man who smokes a pipe!
But don't let 'em down! Follow through—
with true PIPE APPEAL! Put Prince Albert
in the bowl. FRAGRANCE to Eeep "em
smiling—on a date—at home—in the office
—anywhere. GOOD TASTE to keep you
smiling —rich taste, yvet mild and mellow,
easy on your tongue, P. A. is no-bite treated,
crimp cut—the world’s largest seller. Keep
‘em smiling with Prince Albert Tobacco—
: PIPE AFPPEAL for all!

b BUY WAR BONDS AND STAMPS
THE NATIONAL ‘ H JOY SMOKE

50 ]

pipefuls of fragrant

Stz (s e No-Bire

Albert SMOKE — }

7 THE RICH TAsTE {5 i L
eetteameey | COMES THROUGH || ERIMPICUT
Twme | MILDLY! Pl iy

o NG
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Dear Joe:
Still bronco bustingl

Thought I'd left all that be=
hind at the Lazy Y, but get a
load of me in that snap.

That's an Indian Motorecyele I'm
riding == and believe me, it's &
reat machine. Easy and safe to

e, and it stands up under
this cross country stuff like no-
bedy's business. An Indian ought
to last forever on a decent roadl

I'm going to get me a perscnal
Indian after this war and have
some real fun. The old ocycle fans
in the outlit tell me it'll be
the greatest Indian ever built.
Write soon, eh?

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

BUY WAR BONDS NOW
%* % TO BUY AN INDIAN LATER % *
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America’s No. 1 War Crop
(Continued from poge 43)

its original form, or as cloth, or in plastic
parts, the Quartermaster Corps reports.

The army uses 11,000 different cotton
items. Cotton clothing has been found
warmest for Arctic wear and coolest for
the tropics. Ski troops are clothed in tight-
ly woven, wind-resistant cotton fabric.
Their reversible outfits are white on one
side, for snowy backgrounds, and green on
the other, for forest fighting,

Tropical clothing of cotton is designed
for comfort, light weight, and resistance to
heat, rain and perspiration. For jungle
combat there is an all-cotton one-piece
uniform with built-in suspenders to hold
up pocketfuls of grenades. Every item
worn by such a jungle soldier is cotton,
from plastic helmet liner to mosguito
gloves and rotproof shoes, haversack, gun
sling and water bag.

Warplane crews wear electrically heated
cotton suits, containing coils wired to elec-
tric batteries, eliminating the need for
heavy, cumbersome clothing at high alti-
tudes. Testing such wired-up clothing, one
scientist slept outdoors at 30 below zero,
covered only with a cotton sheet warmed
with wire coils. All-cotton parachutes are
used to deliver supplies by air, and per-
sonnel parachutes have cotton cords and
harnesses,

Rubberized cotton appears in blimps and
balloons for war 1_::»;11::-:.'::{l and weather ob-
servation, hoses, belting, tubing and rub-
berized garments. In all, it takes 250 pounds
of cotton per soldier to eguip the army.

And now, if vou still haven't figured out
the guessing game that opens this article,
here are the answers:

“¥ou wear me (from hat lining to shoe
laces); eat me (as vegetable oil products);
sleep on me (sheets, pillow cases, mat-
tresses); ride on me (every automobile
contains 65 pounds of cotton); read out of
me (book bindings); look at me in the
movies (photographic film); rub me on
yvour face (cosmetics); I make vour radio
play (insulation of all wire); fire me out of
guns (smokeless powder); in planes (plas-
tie parts); tanks (wiring, plastic parts);
ships (the same and many more); descend
with me in parachutes (cords and har-
nesses); float to safety in me at sea (col-
lapsible boats). I'm present at your birth
{ hospital uniforms and baby’s layette), and
go with you to your grave (16,700 bales a
vear in caskets),

No wonder cotton has been called “the
most important things that grows."”

POPULAR MECHANICS



IN THOSE EARLIER DAYS people didn’t
get around like they do now. Life has
changed its tempo. Improvements have
come so thick and fast, they sometimes
escape altention.

For nxamp!c, just compare the mod-
ern Tyson Cageless Bearing with the
older, conventional tapered roller bear-
ing. Tyson has more rollers. That’s easy
to see—and important, for rollers carry

the load. And size for size, Tyson "All-
Rolls™ Bearings last longer—almost
twice as long.

There is plenty of proof that Tyson is
the most advanced . . . the toughest . ..
the longest-lived bearing ever built for
heavy-duty transportation and indus-
trial service.

The big name in bearings today is
... Tyson!

WT‘I’SDH BEARING CORPORATION, MASSILLON, OHID

TODAYS | HEAVY-DUTY BEARING

OCTOBER, 1943
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KEEP WARM WITH BALSAM-WOOL

ATTIC INSULATION
1

%&ﬁ Did your home have the chilf of an arciic

st dglon last winter? You don't have to et it

happen again. For right now, quickly and inexpensively
you can assure yourself of greater comfort with less fuel
with Balsam=-Wool Attic Insulation,

Balsam-Wool, highest cfficiency insulation, is guaran-
teed to give you complete satisfaction or your money
back. It is tailor-made to your attic—casy to apply.
Hundreds of thousands of pleased home owners can
testify to the lasting comfort and fuel savings that
go on year after year as a result of the outstanding
performance of this product.

Balsam-Woaol is the original sealed Attic Insulation
—windproof, meistureproof and fire resistant. lts
qua]it}r 15 fully proved by twenty years of usage in
the most frigid markets. Don't wait. Buy now while
materials are available. Sce your lumber dealer
about ecasy monthly payments or mail the coupon.

Etboam-Wool

SEALED INSULATION

| WOOD CONVERSION COMPANY i
i t. 210=10, First National Bank Bldg. 1
§ 5t Paul, Minnesota i
I Gentlemen: I want to know more about Balsam- |
1 Wool Double Value Attic Insulation. 1
1 To assiat usin giving you u'per.ial information, |
1 P]v::.le check: I am a home owner [, renter D. ]
: architect [, student [J, contractor

Lﬁ{}' e SO e nas

sl Cap e il praeph e ot il
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The Bomber That Fights Anything
{Continued from page 87)

H. Smith, who paid a call with his Flying
Fortress teammates on the St. Nazaire
submarine base, Homeward bound, a burst
from a Nazi plane caused an explosion
amidship, wrécking the electric controls
and starting a fire. Two men bailed out.
A waist gunner got stuck halfway out the
hatch, and Sergeant Smith pulled him in
and got him to another escape hatch at the
rear, He stuck around, himself, Wrapping
a sweater around his face to save it from
the flames, he administered first aid to an-
other wounded gunner and then fought the
pursuing Focke-Wulf fighter with first one
gun and then another until the fire began
exploding his own ammunition inside the
fuselage. Sergeant Smith dumped over-
board what blazing wreckage he could
grab, emptied all the extinguishers and
water available on the fire and then beat
at the flames with his own hands. He had
the fire about under control when Lt. Lewis
P. Johnson brought the wounded plane
down on English soil.

The waters of the Solomhons were happy
hunting grounds for Capt. John W. Car-
penter's Fortress. He tells of one raid:
"Hunting was good that morning. The wa-
ters were full of Jap ships. I was flying at
5,000 feet, just before dawn. First we lo-
cated a cruiser, made several passes, but
ack-ack coming up almost between the
engines made it tough for us to get into
the right position. I circled to make an-
other pass and we spotted a battleship that
was the biggest thing I've ever seen.

“The battleship took refuge bhetween
two small islands and hemmed herself so
she could not dodge the bombs. On our
first pass we dropped four 500-pounders
which hit about 300 feet beyond the bat-
tlewagon. 1 turned and came right back
over 51& battleship, expecting terrific ack-
ack; surprisingly, the Japs didn't fire.
Langjahr, our bombardier, dropped four
more bombs and the next thing I knew, the
bottom turret gunner yelled over the phone
“We blew the rear end off that big baby!
Then the tail gunner shouted ‘Holy smoke!
She just blew up!" Langjahr had made two
direct hits and two near misses with four
guarter-ton bombs. He must have hit the
powder magazine; the ship blew up so
completely it wasn't even burning when
we returned later to survey the damage.”

Among the Flying Fortress legends from
Africa, the epie flight of Thunderbird holds
a high place. Fighting off swarms of enemy
fighters, shooting down six, the crew

(Continued o page 150)
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AUTO-LITE
SPARKIPLUGS)

IN SERVICE ON EVERY FRONT

TL " e =

"Gran’maw — thar’s someone a-knockin® at the door!™

“PLUG-CHEK™ WAKES UP SPARK-WEARY ENGINES

Today, opportunity is knocking at the garage
doors of America’s car owners. Here's the
good news! If your car is “spark-weary”
Auto-Lite Spark Plug dealers can help you
make your gas coupens go further with
“Plug-Chek"’ inspection service.

Actual tests by the American Automobile
Association show “Plug-Chek' can increase
gas m“ﬂnge as much as 12%.. Colar and condition tell if

Get more essential miles of transportation. plugs are operating properly.
Ask your nearest Auto-Llite Spark Plug Dealer Matching your plugs with those

for “Plug-Chek" Inspection Service today. Hlustrated on the “Plug-Chek"

is the first step in gelting new _
THE ELECTRIC AUTO-LITE COMPANY life for “spoark-weary'“engines.
Toledo, Ohlo -  Merchandising Division- -  Sarnis, Ontario
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A NAME WORTH
LOOKING FOR

when you need

quality tools

THE MORMAL Millers Falls line includes hack
saw frames in 18 models, each with itz special
features of serviceahility, convenience, and economy.
*Best of all breeds®™ for most tool users is Mo, 48
{illustrared), & higher-quality frame of unusual
excellence in design, ruggedness, and value. Rigid;
fine balance; polished and buffed finish; comfortable
checked Lumarith unbreakable handle. Adjustable
for & to 12 in. blades.

IDEAL companion for Mo, 48
is Tuf-Flex, the most efficient
and economical general-purpose
hand saw blade ever developed.
Won't break, won't strip. Bives
cleanly through tough rods or
thin tubing A good example
of what we mean by * Millers
Falls Quality.”

STANMDARD items of ex-
cellent reputation in the
normal Millers Falls line
are 52 sizes and styles of
cold chisels and punches,
hammer-forged  of  high
grade steel selected for its
extreme toughness. Supe-
rior heat treating — a Mil-
lers Falls specialty — makes these items uniformly
the fincst quality, Lock for the Millers Falls name
when you buy, you'll decide the results are worth
extra care in selection.

MILLERS FALLS

MILLERS FALLS
COMPANY
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nursed the crippled plane home on two en-
gines across deserts ‘and an 1800-foot
mountain range. Lt "John L. Cronkhite,
pilot, fells the story:

“The trip to Tripoli was like a cross-
country trip at home, but on the bombing
run over the Castelbenito air field trouble
started. German fighters put No. 3 engine
out of action. We pulled up near an escort
of Lightnings for protection when suddenly
No. 4 engine, also damaged by machine gun
bullets, went out. German planes then
went for us. The top turret gunner shot
down one Messerschmitt.”

The gunner describes these few minutes:
“I cut the tail off one Messerschmitt with
a burst, then I got mine. Two Jerries came
at me from different angles. I traded shots
with one of them and turned to fire at the
second when I saw a pulff of black smoke
from his plane. Something hit the turret
and I hit the floor.,”

The pilot continues: “A 20-mm. shell had
hit the turret, wounding the gunner, but
the bombardier climbed into the turret and
bluffed the enemy fighters with empty
guns. The Germans had put a shot through
a pipe. When I looked over my shoulder
I thought the whole plane was running
with fluid. We were moving so slowly on
two engines the remainder of the forma=
tion could not give us cover. We were at-
tacked repeatedly for 75 miles. One Jerry
nearly hit our nose in a head-on attack. I
knew I was supposed to be hit by his fire,
but I didn't feel anything.

“By this time the plane was laboring at
125 miles an hour at 900 feet. I was fight-
ing to keep her level and the rest of the
crew was keeping watch for more Germans
and bandaging three wounded men. Our
next problem was to lift the heavy bomber
over the mountains. We nursed it up hun-
dreds of feet and flew alongside the range,
prayving that No. 1 engine, which had been
cranky in the past would not fail. Sudden-
ly I saw a pass through the mountains. 1
asked the navigator, ‘How about it?" He
said ‘Hell, go ahead. It's ockay with me.'

“Holding my breath, I threaded the
plane through the pass. When we cleared
it, we sighted the desert beyond. The bom-
bardier said ‘We were so close to the
mountain on my side, I could have got out
on a wing and touched it with my foot.

“We headed for our base with the gaso-
line gauges falling. We'd been flying so
long we thought we saw the field five times
before we did sight it. Everyone cheered
when we reached home!”

These are the planes, these the men who
are taking the war home to the enemy that
started it.

FOPULAR MECHANICS



They graduate from “Evinrude University”’
to serve on fighting fronts around the globe

VEN before America went to war, com-

panies of uniformed men began to fill
the “class rooms” of Evinrude’s long-estab-
lished service school. Even then l%ghting
Evinrudes were coming off the production
lines. To keep them running under the
toughest service conditions motors have
ever faced . . . to parch up battle-scarred
motors and speed them back for more —
requires battalions of resourceful, highly-
trained experts in outboard handling, main-
tenance and repair,

Since Pearl Harbor, “Evinrude University”
has been in constant session.
Swiftly and efficiendy it has
hel train class after class
of outboard experts for the -
Armed Services, Veteran
Evinrude instructors have
streamlined their wealth of S

% HELP SPEED VICTORY . . 7 =

f‘i i)

OCTOBER, 1943

experience into a few brief weeks of in-
tensely practical training. Now, on fight-
ing fronts around the globe, “old grads”
of the service school know all the answers
to keeping 'em running!

We are glad that our peacetime Dealer Service
School was equipped, staffed and ready for it
wartime job, Serving America’s fighting forces
with all our resources necessarily restricts service
and parts available to Evinrude users. After Vie-
tug' there will be sparkling new Evinrudes . . .
and again, complete and satisfying service to
every owner of an Evinrude motor!

EVINRUDE MOTORS, Milwauvkee, Wis.

Evinrude Motors of Canada, Peterboro, Canodo

| EVINRUDE

OUTBOARD

MOTORS

.« BUY MORE WAR BONDS
i
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HOW TO USE Get Fit to Fight

{Continved from page 53)
WILLIAMS’ LATHE TOOLS Ehe Iileres in a noisy city. He has schooled

imself not to pay any attention to what
FOR INTERNAL THRE ADING goes on BI'[:II.LndIi.'Li.I}‘;l nryhe would be driven
frantic by distractions.

If you want to re-educate yourself, Colo-
nel D'Eliseu has the exercises for this, too.
In fact some can be made into parlor games,

Seat yourself blindfolded in the middle
of the floor. Your friends are cautioned to
move about quietly, but to try to grasp a
stick which you hold in your hand. When-
ever you hear a noise, you simulate firing
in the direction you think it came from. If
you are accurate, the person “hit" is “dead”
after being caught in your line of fire,

If may be a game for you, but it's hon-
est-to-goodness war training for our boys
who will be facing death in the dark on
distant shores.

The ability to see things without looking
at them, says Colonel D’Eliscu, is impor-
tant to all soldiers, but especially to avia-
WILLIAMS' tm;js, wh]gr must -::nrécentrate m:i r;ithEir ﬂ:.rllr:ag

and yet be on guard against sudden attacks.
TOOL DATA Peripheral vision also contributes much to
SHEETS the success of players in team games.

Look directly in front of you while other
. i ; : men on either side make some movement
D"'Fe‘ explained, ln_ten:lal threading with with hand, foot, or body. Try to tell what
Williams’ Tools is simple. Data Sheet they are doing and check with them on the

MNo. 15 tells }!GIIW. Ocher I).atﬂ. Sheets in aceuracy of your description. If you can-
the series are listed below. Circle the num- not see them, ask them to move a little
bers of those desired on coupon and mail more to your front and try again. With a
today.They're punched for 3-ring binder. | little practice you will be able to see things
4. Ohnrnctoristios of 'Willisms' B Data on Williams® at a SHJ'PI'ISIIIEI}" lﬂrgf—' ﬂ-ng]f-‘ f['l'.',ll.'l'l your
“Huperior” Wrenohes, “Buperior’’ Wrenches. ]j.'l'.l.E' Df dil‘ECt Vigion.
a an W aving Tlmn wi :
ol 1y Sk R e heook ot To test your sense of touch, walk blind- .
3. Data on “Volean™ 16. Data on “Yuloan™ fﬂldﬂd int,o a room Wit_h your handﬁ in thE
Chaln Pipe Tongs, Eve Holis, = =
&, Dints om "h'1|l'|n.mal' ii. I_:m.t::. on Willinms" alr' or into an En:lDSEd Spaf.‘e DUt U'f dﬂﬂl"ﬂ.
e cone. | Yot il sep on or brush against  varicty
Lathe Doge " Off Tool Holders, - of objects. Don't feel them with your
. Diutd o - Falewn's 3. e of WHIAs Kouing hands. After moving about, leave the room,
7. Data on Willlams® 1. Use of Williams' Throuding remove the blindfold and write down what
arnings- L{ssis. LS JLOmrs. I H ]
18, Internal Threading with Williams* Tools, you t o touched.

You will be surprised, probably, how
MAIL THIS COUPON wrong you are. But you'll also learn what

an American marine and soldier encoun-

J-H. Williams & Co., Dept. M-1043, Buffalo 7, N. Y. tered in the dim and creeping jungles of
Please send Data Sheets circled below the Phjlippines and the Sclomons.
L2 3 4R G T ES WWLLAR A LE 28 Now they're learning it over here, thanks

to physical training advocates like Colonel

A—_ D'Eliscu, who is resolved to leave no mus-
Adidreis cle unstretched until the men of this nation
City I - P are ﬁt- to ﬁght»

[ You can obtain additional information
about products described in this magazine
by writing to the firms listed in the Where-
to-Buy-It index. Say You Saw It in Pop-
ular Mechanics.
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CHAMPION SPARK PLUGS

Ow Acrive Dury On Every Fronr

In the heat of battle everywhere, on land, water and in the air, Champion-equipped engines
add their roar to the thunder of our march to Victory. On the home front too, in a less
spectacular way, Champion-equipped engines keep supply lines and transportation rolling
with that characteristic dependability which is synonymous with the name Champion.

1_

Spark plugs in today's high-output super-
charged aircraft engines take a lot of
punishment. The same qualities that made
Champion the spark plugs of racing
champions have skyrocketed them to favor
for our most powerful aircraft engines.

-

e
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Land bawleships, with gas engines of
greater size and power than those used
by any other land vehicle, are most effec-
tive offensive and defensive weapons. En-
gines must not fail, and tanks with Cham-
pion-equipped engines are on every froot.

where, Champion Spark Plugs keep
plugging away through hell and high
water in the majority of all jeeps.

h "Handy Andy” of our armed forces every-

Patrolling our coastal waterways is an
entire navy of smaller power boats,
Champion-equipped gas engines give
them extreme speed and maneuverability.

Cars, trucks, and buses, troop transports
and commercial transports are all equally
vital to the war effort. Champion Spark
Plugs are actively in the service here.

Helicopters are destined to become a
tremendously valuable defense against
submarines. Sikorsky Helicopters are

equipped with dependable Champions.

FOR NATIONAL SECURITY—FOR PERSONAL SECURITY—BUY WAR BONDS

OCTOBER, 1943
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DO w.
= "Duration’
Xy RrRerPAIRS !

SMOOTH-ON

“DURATION" HOME MECHANICS—Atten-
tion! Stop those leaks. Seal those cracks. Re-
pair those breaks., Tighten thoze loose parts.
Do it yourself—quickly, expertly, inexpensively,
Do it like the professionals do—with Smooth-
On No. 1, the metal cement that requires no
heat, no previous experience, For nearly half
a century a “must"” with mechanics, plumbers,
repairmen.

Repair your boiler, water pipes, steam pipes,
tank, auto radiator, erank caze. Tighten fix-
tures, tool and utensil handles, casters, hinge
serews, ete. With Smooth-On you'll do jobs
you mnever dreamed you could do, little and
large repair jobs in home, shop, garage.

In wartime, with professional mechanics so
scarce and so busy, take over—yourself. Geta
can of Smooth-On to-

RBup SMOOTH-ON in day and have it han-

Fepe,, I-Ib., or la rger
confainers frow  jpour
n-l.rpp?u kouae, or if

neceasary from wn, this—

EFREE rceair manua

Tells and shows how to repair leaks, breaks, sracks, ete
in all kinds of household, Wuto and shop
equipment—repmnirs that loet. 170 dine
grams., Simple instruetion. Will pave
you plenty in reduced upkeep expense,
Absclutely FREE !

= e MAIL THIS TODAY e

Smooth-0n Mig. Co., Dept. 37,
ST0 Communipaw Ave., Jersey City 4, M. J,

SURE, | want your Free Handbook!

Dot withh SMOOTH-ON
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The Army's "Little Hollywood”

(Centinued from page 5%)

made for distribution to training centers
throughout the country,

Other branches of the service, air corps,
navy and marines, have followed the army’s
lead in adapting training films to their
varied programs. Most of these films, how-
ever, are produced by private companies
working under the direction of aviation,
naval and marine officer technicians, War
industries are also using films to teach men
and women workers how to build tanks,
ships and planes.

The Signal Corps' big studio at Astoria
is more than a training film production
center. It is a regular army post with bar-
racks taking the place of former dressing
rooms for movie stars. Hundreds of pho-
tographers are trained here and every man
must be skilled in operating both still and
motion picture cameras.

In making training films by the hundred,
the Signal Corps has put America's great-
est entertainment medium in uniform.
When Johnny writes home from camp that
he spent the morning going to a movie,
don't worry about the army going soft. His
movie glamor girl is probably a 155-mm.
howitzer.

They Pack the K.O. Punch

(Continued from page 25)

10 to 13 battleships (figuring that 2 were
lost in the Solomons); Italy, 5 to 8 battle=
ships; and Germany 3. This makes a total
of from 18 to 24 for the Axis against a pos-
sible 35 or 37 for the Allies.

No matter how cruelly the war lords of
Japan and Germany drive their workers,
they cannot hope to catch up with the stu-
pendous shipbuilding program of the Unit-
ed States. American shipbuilding speed is
one of the factors that Hitler and Tojo
overlooked.

Secretary of the Navy Frank Knox has
revealed that the U. 8. Navy's five-ocean
fleet, originally scheduled for completion
in 1947, will be ready for service in 1945,

But even in this autumn of 1943, concen-
trating its naval might around the new
battleships and carriers, the U. S, Na
will give a good account of itself. Wa
and see what happens when hell on keels
breaks loose against Japan!

[ You can obtain additional information
about products described in this magazine
by writing to the firms listed in the Where-
to-Buy-It index. Say You Saw It in Pop-
ular Mechanics,
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“My?ﬂM back home

is my Harley-Davidson”
ST

‘
]
.:"

That's what the men in the armed forces say
about the Harley-Davidsons they left at home,
And typical of what the boys who ride Harley-
Davidson Motorcycles in the war think is this
excerpt from a letter: “Out here Harley-
Davidsens are the best a man could ride, They
have the guts to get up and pull out of any
sand hole within reason, We climb sand dunes
sometimes as high as 40 or 50 feet withour
any trouble at all. They take all the punish-
ment we can dish out — cross territory even
tanks can't get over. One of our ranking
officers said the other day, "our motor jockeys
would ride those Harley-Davidsons through
hell and back and make their own road.'™
Sounds like the good old endurance run, hill-
climb, gypsy tour and race meet days, doesn't
it? Those days will be back, and when they
are, Harley-Davidson will have even better S
Motorcyeles for you, Mail coupon today! ©

DAVIDSON

MOTORCYCLES

HARLEY-DAVIDSON MOTOR CO,
e pi. P, Milwaukee 1, Wisconsin
Please send ar once free copy of 24-page
‘Enthusiast” Magazine, filled with motor-

cycle action picrures and thrilling stories.

MName...
e L e el L

Cirty. = CETIRERARERRRET. | I Rl v koL AU A it
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1ITs BIG TEETH
HAVE urtee TEETH

Micrograph enlargement of serrated
teeth of coarse double-cut fle.

Ax oooiTy? You might call it that. But in ser-
rated footh construction, Nicholson has demon-
strated that even in such centuries-cld implements
as files, engineering science keeps finding new
things to keep pace with industry’s march.

Besides greatly increasing filing speed, serrated
teeth virtually give Nicholson or Black Diamond
files “second wind."" As each *little" tooth wears
down, another brings up a fresh cutting edge.
Result: longer efficient file life; a greater number
of effective strokes per file; more work per worker;
more filing production at less cost.

Through four generations of file-making expe-
rience, Nicholson has contributed many advance-
ments. . . . In improved file designs. In faster and
more accurate methods of cutting file teeth. And
in thoroughly controlling every step of manufac-
ture. Whether you buy one or a thousand, you'll
find these famous files so uniformly made and
hardened that Nicholson can guarantee “Twealve
perfect files in every dozen."

Iﬂl. BOOK, "'FILE FILOSOPHY"—The most author-
itative and interesting book of its kind . . . 48 illus-
trated pages on many kinds of regular and special

purpose fﬁl:l. use and care of fles—with additional

-ln[urmilmn of inestimable wvalue to purchasing and
production heads, foremen, key mechanics, farmers,
repairmen. Send for your capy.

NICHOLSON FILE COD., 22 Acorn 5L, Providence 1, R. 1, U. 5. A,

{ Alse Canadign Pland, Poard Hope, Ond. )}

NICHOLSON

F FOR EVERY ,5;%“%‘5'.-;.
I L E PURPOSE = e AF

MADE n R AL
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Fighter Planes by Special Delivery

({Continued froam paoge 32)

ticular flights. Those who are assigned to
deliver planes into the cold north draw
heavy winter flying clothes. Planes that
are destined to cross water are equipped
with rubber life rafts that inflate them-
selves automatically upon being opened,
and that carry new radio distress trans-
mitters. Such a transmitter sends out an
S0S signal automatically when a crank
is turned. The ground wire is tossed into
the water and the antenna is carried aloft
by a lightweight box kite or, if there iz no
wind, a small hydrogen generator is used
to fill a balloon that can lift the antenna.
Cross bearings on the SOS signals can be
taken by receiving stations to locate the
life boats, then a plane can be sent to res-
cue the men.

A jungle kit is provided to pilots who are
going to the tropics. The kit includes a
booklet that tells how to make a controlled
crash landing, how to use a parachute for
a tent, and convert a seat cushion into a
sun helmet. There are instructions on how
to find water and on how to recognize edi-
ble plants. The general rule is to eat any-
thing that monkeys eat, and to eat the
monkeys, too.

Airplanes as well as the ferry pilots need
special equipment. In faet, relatively few
airplanes as they come from the factories
are ready for battle action. First they need
to be modified for the area in which they
are to be used. Part of the ferrying divi-
sion’s duty is to fly new planes to modifi-
cation centers for their final preparation.
Planes are “winterized” or “summerized”
for arctic or tropical use by speecial carbu-
retion and treatment of oil and fuel lines.
Final camouflaging, depending on whether
a plane is to be used over the deserts, jun-
gles, or oceans, is also put on. New navi-
gation equipment is put in place and other
changes are made to meet specific require-
ments of climate and combat.

The Air Transport Command is hardly
two years old and already it has delivered
parades of planes and tons of equipment to
many parts of the world. It has pioneered
its own air routes, built its own fields, and
even established its own weather stations
in the Arctic in locations so remote that the
weather crews are dropped by parachute.
When the whole story of what the com-
mand is deoing can be told, says General
George, it will make reading that sounds
like Jules Verne.

[ To learn where to buy commercial prod-
ucts described in these pages, see the index,
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'ABOUT WHAT BATTERY TO BUY ?

The “Mibljoe-Mile™
Clippar wsas MUTO-
LITE Batterles for
Its acean-spaaning
lights,

ur
o ever of ¥OU
E:t {he longer life -
pn‘Wl‘-l’

Lite batteries.

) re speci- turer Y
to-Lites, too, B r fac syment. AUTO-LITE
ﬁi‘iuiﬂr service ;Lt i trical equip mean

fighting forces AUTO-LIFE

roiepo, 1 A
Mosvfocturing Plant

AUTO-LITE BATIERIES
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DESIGNED

TO SPEED

As industry rewards employvees who !
suggest ideas that speed production, |
g0 do “Yankee™ Fine Mechanies® Tools ]
reward industry by saving time and
cnergy on countless jobs. From Spiral
Serew Drivers to Tap Wrenches and
from Automatic Drills to Bit Braces,
ecach “Yankee™ Tool has been pains-
takingly designed to get things done.
Ingenious and dependable, “Yankee™
Tools have contributed to the efficiency
of American production for nearly half
a century. Today, of course, they've
gone to war and are not always avail- _
able at your dealers. l

“YAMKEE" SPIRAL SCREW DRIVER No. 1304
A Slze For Every Purpass

"YANKEE'TOOLS

make good mechanics better
North Bros. Mfg. Co., Phila., U. S. A.
Established 1880

Makcrs, also, aof * Yankec-Handyman' Tools

Battaries have gone to war,

In the air, on seas, on shore;
You can't buy them as before:
When it's over there’ll be more.

T

CBRIGHTSTAR)

BATTERIES

FOR 32 YEARS
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Planes of 1953
{Continued from poge 5)

properties was established, 100 octane was
considered a perfect anti-knock fuel. To-
day for much work 100 octane gasoline is
routine and super fuels giving much better
performance when utilized with engines
designed for their use are available.

Whether we go to squirt propulsion or
not, our propellers themselves show con-
stant improvement. The new contra-rotat-
ing types eliminating torque and providing
much-needed blade areas to improve effi-
ciencies are becoming available.

Progress has created another problem
which engineering must consider. It in-
volves assisted takeoff acceleration and
perhaps landing acceleration. We are con-
stantly running wing loadings higher, but
airports can't grow much more; so either
wing loadings will have to stop, or assisted
takeoft by gravity, catapult, rocket or other
device will have to be developed.

These are only a few of the engineering
thresholds of today. Let us try to see-what
these thresholds may lead to within a
decade.

First we shall have a nation and a world
which will owe their freedom to air power.
Security in the future will be synonymous
with the dominance of air power. In the
U. S. Army and Navy alone we shall have
over 2,000,000 men returning to ecivilian
life, each trained in some phase of aviation
and most of them wanting to stay in avia-
tion, probably wanting to o te an air-
plane of their own. In addition we have
already well over a million men and women
in the aviation industry. By way of com-
parison, airplane manufacture, including
all its phases, which in 1939 ranked 44th in
dollar value of products, today ranks first.

We shall also have in the peace many,
many air fields built to feed this machine
of war and then available to commerce.
Aviation should then take its proper place
in the transportation and private travel
picture. I have always deplored the belief -
that aviation will replace other forms of
transport. I doubt whether aviation will
ever touch nine-tenths of the transporta-
tion now carried by rail, road and water.
Each has its particular utility, and aviation
has its purpose quite definitely defined.
Among other things it will ereate new op-
portunities for trade and stimulate new
desires to travel. Aviation will simply sup-
plement and be supplemented by the rest
of the vast transportation system.

With the advent of the transcontinental
overnight sleeper plane it became possible

(Continved fto poge 160)
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NEevER had aircraft done more damage to warships than U. 8. torpedo
bombers did in the grear Bartle of Midway. Some of the credit
belongs to the torpedo directors which enabled our fliers to “put
the finger” on the enemy.

Torpedo direcrors are accurate because they are made with extreme
precision, and £epf in condition by trained technicians.

Trained Technician Service dwaits You

America’s automotive repair men are jyosr trained technicians. They
can give your spark plugs the cleaning and adjusting they must
have. They can zlso give expert service on the eight other AC
products with which millions of vehicles are equipped. Thus, these
men can help you conserve gasoline, oil, and rires.

Take a minute, won't you, to read the few details (below) of the
care your AC products should receive? When replacement becomes
nccessary, select AC—and be sure of complete sarisfaction,

?# Awarded to AC on Sepiember 2, 1942, and renewed ume |
1943, for :mlm:ldr‘lr achisvement n ﬁmﬁndrr f::{’#ur::

AC SPARK PLUG DIVISION — GENERAL MOTORS CORPORATION
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THIS IS THE WHEEL,

MR. JONES

Maybe you
were sturmped
by grinding
lioins before,
wut they won't
WOrry you
anymore,

300 shapes
and sizes—
every grade
and grain—
there is a Chi-
cago Mounted
Wheel cus-
tom=-built to
take on any
frim:lin ob-

€m. ach
wheel is a whirling point of power that turns
your jobs out smooth—and in a hurry.

PROMPT DELIVERY — Qur wartime set-up
concentrates on mounted points and grinding
wheels 37 in diameter and under.
Production s stepped up and
k“p; pace with demand.

Handee Tool of 1001 Uses and _i®

Hi-Power Grinders are still avail- BT ,

mhble to all who have priorities. b 1““‘5 ;
Send for Free Catalog LN I“ulﬂ".‘; j

CHICAGO WHEEL & MFG. CO.

18 % ABERDEEN STREET, CHICAGO T, ILLINGIS . =

. UTILIT
@

el

BETWEEN YOU
and THE COLD

New pliable plastic stops
legks, saves f{uel. Weather-
strips windows, doors, base-
boords—coulks cosements;
makes packing, gaskets.

Easy to apply. Unrolls like
ribben. Just press into place
and it stays put. Does net crack, chip,
dry out or shrink

About 80 ft to box. At Hardware. %
Plumbing, Mill Supply Dealers |
or $1.25 prepaid (51.40 west g —

STOPS THAT DRIP

of Rockies).
Send for Circular
L= N
Hf—:“l 'EII) A sure cure fer condensatien drip frem
tanks, pipes, walls, ceilings, etc. Apply
with brush, trowel or spray. At stores or
$1.90 for 1 gel. prepamid ($2.10 weost of Rockios) Free
Circular.

J. W. MORTELL CO., 521 Burch 5t., KAMKAKEE, ILL. |
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for a New Yorker to spend a weekend on
the Pacific coast, and vice versa. Many did.
Certainly this travel did not come from any
other source. No other source could pro-
vide the same service in less than a week.
This was a new opportunity and the travel
using it was new. The same will be true
when a New Yorker can spend a weekend
in London or Moscow,

Each prominent airport should become
a beehive of industry in itself, All modern
air terminals already have many auxiliary
businesses — newsstands, barber shops,
lunch rooms, in some cases branch banks,
haberdashery stores and other shops, and
certainly every airport in the future must
have a large parage and drive-yourself
system. A car-rental bureau at every air-
port would mean that a business man could
walk directly from his air liner to the car
station, make his business calls by auto-
mobile and return to the airport ready to
fly the next portion of his trip. °

So let us step over the threshalds for a
minute and look at 1953 with a,world at

‘peace—and I hope with an infernational

police force, with international freedom of
the air, and in these United States some
hundred thousand- milds.of modern air-
ways, some of them multiple“airways; a
thousand cities served by air transport and
many thousands of others on mail, express
and perhaps passenger pickup, with trans-
port service of one hour, every 30 minutes,
from New York by air to Boston; two hours
every-30 minutes to Chicago; seven hours
every hour to the Pacific coast, overnight
to London—and with a large number of
people owning a private plane of rotating
lift or conventional type.

Fanciful, yes—but I believe it can come
true. Engineering wise it is possible. And
if it does come true, I hope I can have a part

in bringing it about.

. 4 fﬁ
Orchardist Acts as “"Hurman )
To Aid in Pollination

Hand pollination of fruit trees is a grow-
ing practice among orchardists. A fine
brusg is used to transfer pollen from blos-
som to blossom. It is especially advantage-
ous in high altitudes where there is little
insect life to spread the pollen; in years of
poor weather when bees are not abundant,
and—in any clime—on the shady sides of
trees, where bees are not so active as they
are on sunny sides. The “human bees” can

assure a good erop by activity during blos-
som time, and can aid in proper spacing of

the fruit. The %ﬂﬁ% Apple
Commission reported that T, ounces of

pollen were used in that state last spring.

ra %.ﬁ-‘q’f;:r -5""1--
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A GOOD NUT
ALWAYS HOLDS

® When a nut slips it falls down on the
only job it has to do.

When it shakes loose it fails in its sole
purpose.

It takes a good nut to hold fast and
stay put against stress and vibration.

The Elastic Stop Nut does.

In its top is a red elastic collar, This
collar molds itself tightly to the bolt.
It keeps the nut and bolt threads in
pressure contact. The nut can’t wiggle
or turn.

This is what makes the Elastic Etup
Nut stay tight. :

We've been making Elastie Stop Nuts
for years. Millions of them every day
go into war production. Some of our
planes take as many as 50,000 in a sin-
gle ship.

Yet of actual billions in use, we have
never heard of one of these nuts that
has failed to hold better than any
other similar fastening.

SEALED of
by ihe aclion tap te protect
working threads

Hhreod againil
balt thes

— prevenis
play

ard balt, Mad's
in all sizes

EIASTIC STOP NUIS

LZock flust to make things last

ErasTic Stor Nur CORPORATION OF AMERICA
UNION, NEW JERSEY AND LINCOLN, NERRASKA

OCTOBER, 1943

Porch ond f-:l:n oquip-
ment will be sofer ond
last longer when Elastic
Stap Nuts reploce the
ardinary kind that fall off,

Heme applionces gef [ots of
vso. With Elastic Stop Mufs
balding them tight, they'll
foke it and last Tanger.

Clipping jobswill be quicker
amnd eatier when culling
edges ore maintained
af proper pressure with
these non-loosening nuds,

Wherever sofely depends
vpon secure fastening, Elos-

o MNuls ore o mus.
Onee on they hold fad.
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IF YOU DON'T GET

BETTER ano SMOOTHER
MOTOR PERFORMANCE

with CASITE

@ If your motor has lost its pep and punch,
get the quick, speedy relief that CasiTe gives
and guarantecs!

CASITE restores pecformance—makes any
motor run better and smoother, because it
cleans out and keecps out power-destroying
sludge, retards the formation of engine varnish,
and frees up gummy, sticky valves and rings.

Join the thousands who are using CasiTE
to keep their war-weary motors at top per-
formance. Get a CastTE tune-up today, from
your car dealer, garage, or service station.

THE EASITE CORPORATION
HASTIMNGS, MICHIGAN

amnh:t

YOU ARE THE JUDGE—

Add Cosite o crankeais and ren through carburator
oeeording fo bnatructions, them drive your car 100
miles or for 40 doys, whichever is first. If not con-
vinced tho! Caiile gives you boHor and ymoother
performance, you get double youor money botk by
filling cwt guorontes certificate and moiling it 1o The
Cosite Corporation, Hostings, Michigon. Moximuem
refund 15 £1.30 per pint, whith i3 twice the nationally
odwertized price of Caifle.
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"HEATABEZHEAT
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"E w!EﬂHGEHTH.ﬂ.TEﬂ HEAT TABLETS (and vest
pocket collapsibls pridl) widely used by armed forces. Light
instantly, wet or dry, Intenss heat — cooks, frys, boils
food o llguids, cutdsors or Indoors. |deal for starting
firspince, love or furmace fires, for pienles. hunting,
fishing . - . warming baby's milk; amergency sick room
uied, #te. Also many other housshold and industrial uses,
Every Air Wardean, Red Cross Worker should have this
emergency fuel. NO SMOKE, S00T, ASH OR FUMES.
Maon=-polsanous.

for TWD LARGE BOXES of HEATABS and
sll}n COLLAPSIBLE GRILL. Encugh tablsts for

§ to B kours' heat. Order by mail TODAY.

J. W. SPEAKER CORPORATION
1673 M. WATER STREET, MILWAUKEE, WISCONEIN

Trails

gbisd [LIF T8
M y

fEes -
reliwhie psads
tar the wer,

Box 245 — D10,
WARREN, OHID

LEVELS

& HANDY HOUSEHOLD +*
=] S S ™ R o s £
L . o "
i e , , Ma did
Pl w33 0l ko, Lleht wpipht dopt KoM o

i Aid T RTHERT
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EMPIRE LEVEL MFG. £O. "~
e C 00000 00 00

Keep car radiators cleaned out for
greatest motor efficiency. Use

sznni‘-ﬂugh 10c and 25¢ sizes
Directions on can

DIE-LESS
DUPLICATING

Many small parta enn bo formed without
dies, to duplleated nocuracy of 001" with
M-ACRO  Procision  Machines,—HBaaders,
Hrakos, Bhoars——aaving Man Howrs =mod
Critlen]l Materials, Ire

ority of A-1-A or higher.

rite on business letterhes:
for cntnlog, or state 8f @ms
ploFed in War Prodoobiod.

O'NEILIRWIN MFG. COMPANY
31 Btk Avenue 5., Minnsapolis 15, Minn,
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" RADIONICS
“AYE, AYE, SIR.

In old English “Aye” meant “Yes.” But the Navy’s “Aye, Aye,

Sir” means far more. It really says . . ."Your order is under-
stood and will be obeyed.” The Navy has given Zenith many
“orders” since the war began. Our prompt “Aye, Aye, Sir” has,
we believe, been justified by the “intelligence and initiative”

(as the Navy says) with which these orders have been executed.

—in days of civilian radio, Zenith was proud of its long
eeries of "firsts”—improvements which made radio his-
tory and established leadership in the industry.
—today our viewpoint has changed—materially.
—engaged exclusively in war production, the things we
have been called upon Lo do—the tasks ws have sue-
ceeded in accomplishing, make past improvements in
civilian radio literally look like "child’s play.”

—the work of our engineers in radionics has made the
"impossible™ possible and accomplished the "mirac
ulous,”

*—mark that word "RADIONICS" (with its suhdivisions
-=Electronics, Radar and Radio)—it has brooght into
reality and being, deviees which only a year or so ago
came in the “impossible™ and "miraculous” eategoriea,
—today Zenith works in the science of radionics for our
iIIIIIL"i] [Url'.'l:ﬁ illl.l‘l.ll.'.

—in that bright "tomorrow™ when peace returns—

—we can only say—the post-war radios that Zenith will
“the impossible we do produce will contain many interesting new develop-
immediately ... ments,

the miraculous takas —that statement is based upon experience which we
a little longer'’ can not now reveal=but you may take our word that

it iz a fact.

—ARMY SERVICE FORCES

ZENITH RADIO CORPORATIOMN,; CHICAGO

BETTER THAN CASH

U. 5. War Savings Stamps - s mTI.HtE#RADIo

and Bonds RADIONIC PRODUCTS EXCLUSIVELY—

WORLD'S LEADING MANUFACTURER
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WILL YOU
BE READY...

When the
Air Age Comes?

Yuu can be ready to enjoy the
coming air age and {ly your own
Piper Cub . . . if you prepare
yourself nowl

Take aviation subjects at night
school, study aeronautics at home.
Then, when peacetime comes, see
your Piper Dealer and learn to fly.
He can solo you with as little as
eight hours of dual instruction in a
Piper Cub.

Send Today for Your
"HOW TO FLY" Booklet!

e oateriar. Cloarly oo
glu.m banic I]:ghl. mn?;::’
P;pu*ﬂ.nulug o mvmﬁ

gpice; Deot. FMe,

16mm. SOUND FILM

—"“The Construction of a Light
Alrplane.” For distribution points
writs: Supervisor, Audio-Visual o
Aids, Extension Serviees, Penna.
Siate College, State l.'_.r.nlir-ge Penna,

PIPER /of

FOINTS THE WAY TO WINGS FOR ALL AMERICAMS

in ONAN
Llectricity Jor Any Job-Anyuheore

IDH.H.N GASOLINE DHIVEN ELECTRIC PLANTS
provide

lecations
where it is net otherwise avail-
able. and lor emergency standby
service. Thousanda of unils are
doing a winning job in the wer.

Sires from 350 1a 3I5.000 wailts

C. B0 1a ROD eycles, 110 to '.'-ﬁ-l.'-‘
X-2 to 4DW walis. Alw

el eciricity in

= wd BB, owlpet lr\udrlt
Alr oF waber -'.nnlou
Details plndly Farnilidad.

D.W. ONAN & SUNS

106 “Llrp'-ﬂrlh Ave. “lnnrnp-ﬂ-'h W inmm.

Just Off the Press

Free Fall
Catalog

Showing Hunting Foot-
wear, Clothing, and forty-
threa other leather and
canvas specinlties of our
own manufacture for camp-
ers and hunters,

L. L. Bean, Inc.
pocpur Ot e W,

The Dennison Hondy Helper says:
“BEFORE YOU PARK IT, LABEL IT .. MARK_IT™

Demmidon:
GUMMED LABELS
Tronspareni Mending Tope - Mailing Lobels
Gummed Reinforcements « FRES-0-ply Lobels
Index 13!:: « Shipping Togs - Crepa Paper
DEMMISON MFG. CO., Framingham, Moss.

TR ARC-WELDER [/}
ﬁ"ﬂ“ Fﬂr .J."fghl' nr Henrr Wnr.ir ?‘h Z

(
Works |I|- 2
nta,  Coditplat

I.I..Ill.'l' MFa, Co..

Solve Difficult Angle anl
Quick, accursie setups ot any angle,
ITII'GIL'I-".”I: matlicds = time loss— 1"]-"d

tlons.  Tdesl for fool rooms or
Arcura

cmuan, Wi.
F REE E!lﬂg}é:f
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EVEN THE GENERAL CHANGES HIS HAT

In time of action the leader must lay aside his trim het, strip off his gold
braid and slesk attire. He looks different—but his ability and chorecter
remain the somel...PLUMB, too, dons a "service uniform”, Because of
Government Limitahions the eppearance of some Plumb Tools has been
changed. But the "hidden qualities” remain the same. Plumb Teols have
the same hang and baolance, design and temper thal won them a quality
repulation for nearly ninety years. While the fine finish hos gone for the
duration you will recognize Plumb design ond balance by the ease and
speed with which it works. ... Plumb is proud of its service uniform!
Fayette R. Plumb, Inc., Dept. M-5, 4968 Jomes Street, Philodelphio, Penna.

BALL PEIN HAMMER

NHAIL HAMMER

SINGLE BIT
MICHIGAN AXE

TS ans

(TAL e
feroRy

.
[

HAMMERS - HATCHETS - AXES - SLEDGES bt e |
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PUSHIN’ THE BRUTES AROUND

F you've been inclined to look

upon outboard motors only as
vacation equipment, take another look.
Outhoard motors have come of age.
Years of development have made
them mechanical marvels—and to-
day they are doing man’s work in the
armed services everywhere.

A few pounds of metal, fashioned
into a modern Sea-Horse, provide
power to handle tons of equipment
and supplies and men. With dispatch.
And with DEPENDability.

Johnson has made the outboard

industry as well as in war—and an instrument
of infinite pleasure for days of peace. Devel-
upment goes On. Sﬂmet}a}', after the war is
won, you'll see even finer models — lively,
rugged offspring of the grand Sea-Horses that
are in the war today.

JOHNSON MOTORS, WAUKEGAN, ILLINOIS

JOHNSON
SEA-HORSES
for DEPENDABILITY

DO YOUR DUTY = BUY WAR BONDS wem

WITH THI5
REVOLUTIONARY

The very knile-design makes you do a beller job.
The handles make your lingers delt. Super-keenness
makes effortless cutting on hard woods, cardboards
or plastics. Special hﬁ::devsh:rpea make X-RCTOS

lollow guide lines easily: and
surgical sharpness minimizes
splitting, NOW, at first sign of
dulling, instant change lo a new
blode renews the surgical keen-
ness. Re-blade to re-sharpen.

GET FREE BOOK, TELLS "HOW™

to but.llu'n?-er l'l::nnl“
o rofusoly illus
sasy Lo follow instructions. Build
melid mmll 'hr Army  and  Havy
spottor plaAts.
Wirite for FREE **How ta Build Model
] ll-d.u_aﬂ.“ulmd :t: to cower handling
stage. Habhy
M. I ERCTO beile bor heasy ;ﬁ H .-' partment Slenes

worrieg — b wiplen wl lmlor dbrecit.
tru. Biades S00 for
pack of 5

nd By
+ Bimple,

e 1 E-ACTO kivlw for Bght,
dslsroie wea b Jaiyisu ol bode
Cympleie with obs Linds 304,
Wik § wwira gwesnied I.iil-lll-'-.

Coamplie wdh ons blsda. Y.

Wah 5 eoird gsisiied Ko
LLE

Ma. AT Deubls St 1 bandies

13kt $288

My B2 Fiied wooden chaw ]

Bardias, 17 biodsa B0

X=-ACTO
CRESCENT PRODUCTS CO.
440 Fourth Awn.
Mew York 18, H. Y., Bept. FM

ol Y

e, i i, [ 3

RE—blﬂde fo Rﬁ-shurpﬂn

_Sujr w:..l .-mﬂ:rFis in Populer Mechanical
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Wanted! New Products!

Long-established and well-known_company
with modern plant for production of precision
devices wants new products for post-war manu-
facture. Particularly interested in small and
medium-sized motor-operated tools or appli-
ances. Ideasneed not necessarily be completely
developed. Send only description of product,
indicating purpose, market and advantages for
complete, prompt, and confidential considera-
tion. li your idea has possibilities, and will
fit into our plans, further arm.nﬁmcnts can
then be made. Address Research Department,

The Dumore Company, Racine, Wisconsin

SAVE YOUR TOOLS

in a genuine Gerstner Chest. Free Cotalog to
toolmakers and machinists,

GERSTHER TOOL CHESTS
443 Columbla St Dayton, Ohlo

i v
Prrl.lllllﬂ.ll.

op nftar the wWir—ARMSTRONG TOOL
]'[I_II NERS for industry, ACE Tool Holders
for horme work shops
AHHSTHOHG BROS. TOOL CO.
~The Teol Welder Fraple™

POPULAR MECHANICS



15t Liewt, Bermord Show, 78
yoar old son of Mr Yeto
Show, wis i1 jafving with ha
LL 5 Army bn the South Pocific.

Dear Mom and Mary:

Civilization has long been a dream to us, and when
we look at a magazine or pictures from the good old
U. 5. A. it is like looking at Mars or some far-off,
mythical place where all good soldiers go.

I'm not quite up on the local situation, | want to hear
obout Ann Arbor, Detroit, how people act, think, and
what is going on. People at home have no idea how

it is mot to see a building, a church, a pretty girl for

seven lang meonths.

We are not ungrateful, it's just that we always

want our World held up before us—it makes it easier
to go on.
Love to all,
Bernard

INTERNATIONAL INDUSTRIES, INC.

AMNM ARBOR MICHIGAM

OCTOBER, 1943

i Vete Show, who kindly oflows v o peblish
hes por's laies, in helping him by workmg on iR
production fromt in owr Qplical Diviason

Gel the best out of yvour present
comera, toke care af it and get
"Good Pictures.” Pictorial records
of your daily life will be of grect
intereat fo your men abroad. Send
them pictures of the things they
are fighting for. Here ot Argus
we are building steadily 100
War Production for Viclnr\; and
preparing for that time, when aur
new comeros will reploce those
that are giving such good service
today.

AWARDED TO FLAMT 2
OPTICAL DIVISIOM

Good Pictures

Learn how jo uie your presssl camara 1o gl bather
results . . . learn obout lenaes, Mitars ond sxposere,
corparve your Alm=—moke woch picture o “good
pichwa” Send 25c isday for thih 54 pogs bosk,

167



ming for “’E'ﬁuuk e
when :Enﬂuﬁ et e ]
e ©O0

—wou're sure to worm right
if you follow the easy pictur-
ized directions with Pulwvex
a]rm combination trtl.t:m':ﬂt;l
nrmﬂl.plulu. Here"s whyi-:
Your dog can have Tape,
Round {(ascarid) and Hook
Worms, any_or all, at the
same timel To worm for all

three AS YCIIU' ALWAYS

SHOULD, » ul' ta
WO T, YOU ;E.i T‘h".I'EE OF CAP-

SULES. No nnalc ule can expel those
three worms. You t:l:r expel them (including

tapeworms) when you use the 2 types of capsules,
to be given a few days apart, in the lw::
Combination Treatment Worm Capsule package.

Worm right; avoid worming wrong for those
worms; use Pulvex Capsules, Packa two ways:
for puppu:l. for dogs. Either 50c. Double size
package, Quantity discounts to kennels;

write dlrﬂ:l: l-n—-

WILLIAM COOPER & NEPHEWS, INC.
1357 Clifton Avenue, Chicagoe

PULVEX

BRUSH PLATIN UTF ITS

. for auhfarh reflectors, faucets, bicycles, .
Mo tanks necessary. Free particulars.

GUMNMETAL CO., AVE. M, DECATUR; ILLINOIS

WITT DIESELECTRIC

PLANTS

For 73 years the
WITTE plant has
been serving Amer-
ica and the World.

Today WITTE is
producing only for
the War Effort.
After Vietor ¥ theze
1mprnw=d WITTE
planta will be avail-
able to all.

Remember us then.

WITTE ENGINE WORKS

LARGEST BUILDER OF SMALL DIESELS
KANSAS CITY, MD., U. 5. A.
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le Strql‘:hes, Dents, Nltl(s

AHERIGAH HOUSEHOLD BUREAU
Dept. E, 520 N. Michigan Ave., Chicago, Il

Modernize Your Gun' Improve Your Score!

Moet durable grips mode, FPositively un-
it For Calt, Bmith &

|'I|M'\1 nsers in o wide sla

n lvary, pearl, W ;Inn onyx,

I J'l.'.l.’-ll:'ll' |.|-\. ers W

SPORTS, IHG.. Mirs.) Iﬂﬁ[l N. Clark St I‘.'IepL P-10, Chicago, IIL

_" =” END DAMP AIR
' WITH “DRI-AIR”

New !i-! I=AIR Che r"|

FREE

prices,

al drivws exce .-| ol 5=
L PR

-.rJ
Tt i Ll e,
1 |I|: il

50 Lo I.-l g elar naow]
& wWHle Liday 'I'J\:HM."; 'ﬁ.lt.ll:.ﬂ. l:
228-PM Morth LaSalle 5i., Chlcago, III.

e

PROTECT YOUR TOOLS FROM THEFT
Wk with sleriricily any gaipeor design on the hed-
et mnd finest tools sivl Bstiuments oF ARy m
Ifis weliing on paper wik pen or pensil. o=
munili Gl by memhanles, gareges. meskine shapas.
Complete Duwthit Sigﬁ—ﬁllﬂld Ao sty
1n.un--|.m llustrated clevalar free

1-' PEM 03927 5.E.Slark St.l‘ﬂmﬂrn

Finasd gulity. Over 300 wriialic Ilrll:lll- Wrile
ler our attractive [ree catalog and velect a
beaunliful pin ar ring for yaar class or club.
Dept. W, Matal Arfy Co., Rethesler, N. Y.

" | '
i r'l'uM.qu “nnn seR\I'ILl! CH
2730 5. Mary St., Depk. A-38, Chicage, Kl

] = GENUINE U.S. BARGAINS

€. B, WOOL BLANKETS (USED) . » !2-5'5
McCLELLAN SADDLES [(USED) . . 5.95
u. S. ARMY PUPF TENTS (USED) ., . « 3.50

ightly Used Army Calssen Whes 17 -r1'|

nu Jbsa hih, e Dkt per |1-lru-tl

53? 5'?
Thaaignds of Ovher !urgum:r Ml.llun Cutdoor
& Speat Goods for Huntzr, Farmer Scout Send 104
foar ]u pagescatulog vetarned with firstorder.

A and N SUFPPFLY Cd,
4720 LESTER &7T. RICHMOND. Wi,
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.. or order complete set and
get money-making FREE boolk

Your home workshop success deépends on your own skill
and knowledge — on how well you use your ools!  And
that's why DELTA-Craft books are so valuable, helping you
to produce finer, more satisfying work . . . more guickly,
mare easily, more safely. 2
Practical ‘guidance flﬁ:i EVErY Page of  these books. Every Lowweast of I'JI.I.T.&-E"::.J:_ |'|-|:|-::-L'1
project shown has actoally been built from these very plans s our regular policy. Delta i5 in the tool
= every idea has been' shop tested ! business, not the 1'\-..llrk_ business. And these
Mare from your fooli is the objective of DELTA editors.  books are planned o give you maote [rom the power
The fnest tools in the world can’t tuen oue-a job slone = tools you now have, and those yvou’ll get after the wear.
but with the proper’ knowledge, you can prodoce work of Theyv're planned for -L";Fl:ﬂh. beginners, and juniors ool

useful beauey, These books Tgive expeit answers to thous Mail the Coupon TODAY for the books you want. He
sands of shop problems. wise, order every 00 . . . right now, and get the free book
) ] shown below, HM-3

— —

Classified Designs... A

= Whele Book on Each Subject! Maodern Methods

for Every Tool and Every Jobl

S riale FrFnriee IR &
- | ;};”""I ':l !‘;'Ir_d"'_.;'r'l_lll' A |_|',:r1' o A complete education in modern shop
g Of. pinns and  plol ol “How o practice. Close vo 50" pages, more than

200 illustrations in_ each book. | They
v » Ve YOU [MEe, miOney =— prevent ma-

entire sil terial waste. And you ger extea speed, extra accuracy,
21 Lovely Lamps, Popular, pleasing designs. ... ..-.I08 mofe satisfaction when wou w-n:ll-c in woods, metals,
19 Gharming Chairs. Blmple, cor furd=i and plaseics. Books on each wol give guidance for
duralie chalrs for you beginners — reference for experts!

One Evening Projects, Das 1
Gardes Furnifure and Move Geiting The Mast Our of Your:

40 Fine Tubles., Tho fne=t

Do 10" Yo T -gue e s ¥OAOL
pnenr. gn wrong. Every sbiop neods tha

¥ hotel
lies.

— gnistanding in  desim LATHE DRILL PRESS SHAPER
Fl.lrn'rhl;';':. [;J"II:QIH Dieaks, b CIRCULAR SAW & JOINTER

larger furmiture. Many orlging ABRASIVE TOOLS BAND SAW & SCROLL SAW
Moveltles, Useful small ftems T Check the books you want and mail coupon toda
Ty, G . P und Egulpment. Iieal ” . P i
5-#1,.3.“ F:rzr:-:'l'lur:,ﬂit:m;-" ical plans af 6 for #1.50.... 25c e,
magnzine packs, sowlng cablisets, sulorors .r Uﬂf md. mﬂf}l o T{IDAY

1

DELTA-Craft Publications, 030-I. F. Vienna Arve., Milwankes 1, Wis.
Pleasoe send me hooks checked below, Maney arder or check 'I'an
---------- |iotal eost) 13 enclosed. It is wndersteod that if | am oot
Tully satisfied. | may retorn the beoks and my momey will bs re-
funded, including return postage.

) For Professional BArANCH — salka
. PRACTICAL FINISHING METHODS | Frefectbooks: O Chalrs — 150
Pt The finlsh makes or breaks 0 out of 10 Joba Garden FPumifure — 10 [ Tables — 25¢
Furniture Deslgns — 58 [ Noveltles — 254

This hig, compdeis book shows wvou simples, [
One Evening Projects 10e

rasy methods of producing any tvpe af finlsh
Tows, Games, Ployerowml !'kgllihmm'ur. — lis

|
for any material, Fxperits gay, “It's the flonest I ;
book on the subject!™ Ope large paint company uses It I Bmall Furniture Designs —
I&l‘lgtthmk Fl'lrl Ii::ui entire pales rl‘-nr.-.-. [JALL nkne of the sbote books — $1.50
vers completely every practical method of fAnishing
woodl, matal, ete,: Preparing surfaees, stainke, sarnisninge | “f“f_l“F_ﬂ,',':' Most Out of Your: Gl i
tumble Mnlshing. lacquer and spathetle wax finlshes, bleach- i“.;"‘_"l q"ﬁ Jolnis 0 Hhaper — %58
ing, polishing, flers ol sealers, and metal fnkshing. l I"': ular ,15" i almier — Band & Boroll Baws — 285g
Cnmpletely [Hustrated, 25 e p-ly-step fnlshing sclhednles, Abrazive o X
T ﬂwﬁ of tables and sclieduaies, |
all thi coupon today, A bargaln st _______ S— 1
1

Fo £ R P | e p R O g Rl e M U S R el

Get this book FREE! Order the complets Delta Homa

" Workshop Library (all 168 hooks shown abose) for
p= only 3300, and get — a1 po wdded oosg A OOpy
3 of this practical, popular book, “Making Money with f 1 Stats

e Dolia Tools™ LI L PR . A

¥ NG S R e B S S RIEE e i I PSSP e RS S B ) R

L
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Where Tools are Weapons...

Everywhere the United Nations are fight-
ing or preparing to fight, Tools are eszential
weapons. Millions of Stanley Tools are used
to build, assemble. or I'E‘Pﬂll' the haﬁrﬁ, bar-
racks, supply, and combat equipment so nec-
essary to our fighting men.

That supplies for our armed forces must
come first 1s understood by all. Consequently,
tools for normal uses will be scarce until the
war is won,

Tools are vital for Vietory. Buy only [or
essential use. STANLEY TOOLS, Division
of The Stanley Works, New Bntum, Conn.

1 843 AH LEY] 19243

STANLEY TOOLS

The Tool Box of the World

\
TRAILER AXLES, HITCHES, AND PARTS | iy FUN 10 HE THINGS OF WOOD
i .

HAMMER BLOW TOOL COMPANY, Dept. 110, WAUSAU, WIS,

Make Your

PAINT
BRUSHES
LAST/

Good, long bristled, new
Brushesare scarcer than hen's
teecth! Conserve and prolong
their life by cleaning with
Paint Brush Bath after every
use, It keeps bristles of new
brushes clean and flexible.
It restores neglected, hard-
ened old brushes to life and
service. 5S¢ package cleans
several brushes,

Ask for DIC-A-TOO Paint Brush
Bath nt paine, hardware and 5 &
10¢ stores, Parent Cereals Co.o,

Geneve, MUY, , makers of famous
DIC-A-DCOO Paine Cleaners,

HIC-A-DOO

PAINT BERLUSIT
BATH

: ﬂ.l [I:I'IIT ﬂI;IH'iTﬁN'I'INE & 'ﬁﬂH’ IHI:
TR W Eas: 135th St Mew York, W. ¥

TGSt'O'Lite rr:;u::? ::::m

€@ THE NEON GLOW ~

2 .- . LOCATES TROUBLE

INSTANTLY in electric cir-
cwits, fuses, eul-auls, malors,
rodioy, appliances. Tesls
averything elecirical from
100 te 530 valts, Indicates
hot or grownded wires. Tells

AL hom DC. Far su-

Fan : Loz perior o ordinary
kbm = clumsy tost bulb,
‘ PUTS “FINGER™ ON THE
TROUBLE SPOT--QUICKLY

Saves procious time. Indispamsable In
shop or home. Has patented safety foa-
tures, Vasl pocket size with clip. Lite-
time guarantes. List $1.50 (Priority
rating vssential )

L.S.BRACH MFG. CORP.
55 Dicherson 5i. Newark, N . OUTLETS
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THE SKY IS NO LIMIT

There is only one way for any builder of an airplane engine to
approach his job, and that is to make each part as fine as he
is able to make it. % But in achieving this goal, Allison
started with two special advantages. % One was the
opportunity of drawing upon all General Motors’
*know-how” in the petfection of manufactur- ¢
ing techniques. % The other was a privilege 4 :
which had been ours for many years—the
privilege of concentrating on assignments
cilling for high skill and precision
inworking with metals. % Perhaps . - 2 "
we are aiming high, but with 4 . e

two such advantages it is &
natural our aspiration &
should be to seek to A&

build ever finer i
atrcraft engines.

& ¥ 4 kxR

i "“'-,t__ e

POWERED BY
ALLISON
P-38— Laghinting

KEEP AMERICA STROMO :
P-35=diracoled

BUY MORE BOMNDS

FPogo— W arhank
Tl ! Bjr—ﬁfrm.m.g
: : - o s 1= by ! h |
- -.- b |l|'
LIQUID-COOLED AIRCRAFT ENGINES m ‘ CENERAL ([
A DIVISION OF MOTORS

OCTOBER, 1943 1m
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KRW ARBOR PRESSES °™giIY

HMEEDED IN EVERY SHOP=—SAYE TIME AND
MOMNEY—DO BETTER WORK, QUICKER.

Mo shop {2 complete without a small arbor press, Press-
ing and sgueezing operatlons can be done better and
faster on & KRW Arbor PPress. Btop using vise and
sledge hammer methods—they generally deliver spoiled
work in the end. KEW Factory-To-You Prices give
you greater value for yYour money. Order today.
KRW Bench Type Arbor
Pressos, 3 sizes

Na. 37-F 1 Ton, $13.25%
No. 37-0 1 Ton, %23
No. 27-M 3 'Tu:-r:.1 §a3.00°
SPrices F.OIL  Arende, M. T,

Elighily Bigier wesl of Rockies,
Buukih illusraied exora.

K. R. WILSON, 17 Lock 5t-, BEUFFALO, N. Y.

Builders of Ehﬂ.ﬂ Equipment for Ford ﬂrnl'ur: Slm:n H‘HS

Get this Handy @[H]MHTE NEW VESTPOK DRY SH“EII

ONLY 5 Mo Elec'ricity, Mo Seap,
'Hal"lr or Cream

Brzor roller ghav I whiskers like

ERLW Hydraulic
Presses are built
in 23, B0 amnd T3
toni sizea. [Irices
start at S10E.00%

Ohms Law Calculator!

magic. n8  you '.--I it over ¥
ke Camnot ecut the shin ol f -
\ FEI]TE.! Ohms, Walls, | Most compuet, cnnvenient,

raEor ever invented. Sent postpa [
3 G0, El.S Yol CcHn o ues

Volts, Amperes— D.. § ou
Quickly, Easily! "ML BE mews T

Solves any Ohm's R, G. Arey Co., 51 Baffum 51, Lymn, Mais,
Law Froblem  with
ofne  petiing of the
=11, Requires no
elide rile kmowledge.
All wnlues are direct
remiling. Seales on two slies
cover the range of currents, resist-
anoes, wattoges aml voltages r::-|1||||-'|:|119.I el la
T T and Elecirical Work, Bize 415 g a*. |

Sand only 10c In coin te covoer cost of handling.

OHMITE MFG. CO. 4931 Flournoy St, Chicage, 0L

MASOH SHOE MFG. CO.

Bept. M-204 CHIPPFCINA FALLS, WISC,

32099 | FNGINES IN STOCK

QOMPLETE
The G, H. Q. miniature zn
B s

# I‘;':i o the

0. s . B {
® Most men don't Bnew of hundres I f hobby items,
¥ what's making them tired ... GHO MOTORS, D:p! BY, 40 East ZI 51 H:w York 10, N. ¥
and aften it's the unsuspected stradig pe ——— —

on hidden cords and muscles . . . strains that a Write for
Bauer & Black Suspensory may help correct. FREE BEDOOK
SEHD FOR THIS FREE ILLUSTRATED BOOK chac , PUT THIS OTTAWA fo work for you.
shows and fells how thowsgnds of men are finding ANE "m'"“ l"" oo s ralyein

new yonth, new energy, happier, healthier fving.
MAIL REQUEST TODAY for this startling beaklel

her worlk.
OTTAWA MFG. CO.
1027 Wond St. Otlawa, Kans,

Saw 10 HI JI:I
CORDS A DAY

KILLS FLEAS, LICE
AND TICKS

PULVE ﬁsﬁ

FLEA POWDER

Suspensaris

Divizion of The Kendall Company
Dept, =-105
3508 South Dt.:tmm B¢, Chicago, 1L

1'd like to read your booklet about Suspensories.
Please send me a copy . . . gquick!

|

I

|

R T P A TSR AT
L

‘:tntr s b i S
| Mot Yery Aﬁlw‘

e e s s St i, s s s il
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FOR A N
AFTER THE WAR

OCTOBER, 1943

F-SERIES 10" LATHE

... WHERE SPLIT-HAIR
PRECISION COUNTS

Precision gunning, precision bombing — the skill of
American marksmen amazes the world! It's the result of
excellent training plus the superior weapons produced
by American industry.

Almost everywhere you go you'll find Acdas Tools
in the thick of the production battle, And in aviation
depots, bases, and in mobile machine shops of the armed
services yvou'll find rugged, precision Atlas machines
|'Il..'][‘ll-l:|:|.1 8] L:.'L'E'I WL PONS and ut[alEi!nu:ui in \jL'it]r:n'-\l'[ll-
ning shape.

Among men with whom precision is a habit, Atlas has
become a name to remember. The flexibility of Atlas
Tools . . . their dependable accuracy . . . low cost . . . ease
of operation . . . are writing production history now
that is sure to repeat itself in peace. Yo
Remember Atlas for the time when WSS
shop equipment will again be avail- \ ]
able for non-war use — for you. N

ATLAS PRESS COMPANY

1043 MORTH PITCHER STREET L] KALAMAZIOO 13D, MICHIGAN
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KIND OF AN
IRON AND

BARRIER
PROTECTIVE
CREAMS
If yvou handle or work with materials T ———— Supply Tou,
that might irritate the skin, investigate Write Direct Tw
M.5.A. FEND Industrial Protective WEAVER PRES-KLOTH (0., OMAHA, NEBR.

Creams, Sixz types—one o suit your
particular need. Prevent skin irrita-
tions, rashes, soreness. Ask your su-
pervisor about FEND-—easy to apply—

T wmf._; oFFER

casy to wash off—invisible — effective! 7 FOR
=" AGENTS
MINE SAFETY APPLIANCES COMPANY Biea P 70302 shows pow 1, 8o enet
1% h L I‘| ErJ.U' tal |-'l

Braddeck, Themas and Meade Streets
Pittsburgh, Pa.

PRECISION GAGE BLOCKS

Inalispensabile §n  inters
chamieable manulncire,
b Bestiig e selling
I:u cHl 1. -3 JI'||

Can be scaled
g Al

el S0«

chins_fa il B 5
¥ e Ell Lh'\- ar SEarnps '“nu.'-u l. FARREISH
E NGINI.I.HS 211.'-!- =B M, Durgick 5%, Depi, D, Kalamapoo; Michs

i ru vl Ii.
F .'Iluc’.‘k ERLS 58

H-Lty tonlmaker and
meehante cun wow afford
hie own  set ool jeape
Liaeks.  Orer now 1o
turn out nighly mrectes
ok, Fedues Pejections, | . ¥
P o | ", "
The ||: ||<.:|_:.r|||-:!: ol B Mail and screw holes ||
i : B can be quickly filled |
¥ with P. W. Handles |

like putty; hardens into

i e . : : wood. At Palnt, Hard-
BECOME A BEETTER CRAFTEMAN BY ODRDERING ULTRA-CHEX umm N T L 3 ware and '.I.DF' stares

Price with opiical Anl., m.sﬂ Priew withowt Aok, . e
ASK FoR HEW I‘ﬂl.b!l “THE WSE OF GAGE BLOCKS'™

GEORGE SCHERR CO. 2" 2oy %
vour GRANDFATHER CLOCK NOW

Sarnd ¥ lor Blmiple SHOP TESTED COPYRIGHTED RLUEPRINT.
'lllr"lulpl-u Homihle Hw] dnRut -I:rl " I.I:n'rmu | EFEMIE lirisigs I |';:"\"
e s e T impn prlrisd due

T |

CRAFTSMANS MGDEL CO. Dept. P-72, 2030 N. 414 S Miheaukes, Wis

ruen weighn Waak

HUILH TI-IE‘E-E F'IIOJEI:‘I'S gf

nims basmitiil telanial srand-
[T l‘rlnll Sawr hall. HURRYI
ﬂulﬂl‘:l. ‘;IIJI'I: tl.ﬁn ﬂﬂ... Bidg. §1, Cuitenbafy. lowa

BUILD THE BIGGEST 51.00 PLAHE IN U.sS.

Huge 7-Ft. Super CONDOR Glider Soars for Hours
Hirnnger, lenger Mights, W ful 1 & -
|ri||rr|;:::lg II I":In.“r 1h|::|E1“1.-| rn|||1;rllu,|l|:ir||1|”h|.: P'ln:l:'r]‘li-“:::l‘lir}'ucmm e $1 nu_,_.d--ﬁf

P e e, N T e
Big !-H. Famous War Hudeli .

—

1 . Sond 5c for rew
Nn 40 Caotaleg

Mt 1743, ol

ME-1 00 : .I-" Airacobrn P=307 Kit ﬁ'l'—-lf‘l.lnl ™ I 1 ‘Warhnwhk''; Kit .50
| TA5—P-18 “Lighinin Mit TTB—Huwker V'Hurricane “:ﬁ"l’ﬂt—]" 5 |l “':llﬂ WE . Eﬂch On'r sT

[ Decler Can't Supply, Ordr Direct | CLEVELAND MODEL & SUPPLY CO.,.450£C35 Lorain Ave., Cleveland 2, Ohio
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Al-to-15 /... that
wonaert/ BRIGGS !

If you stop one happy-looking pipe-smoker
after another, and ask what's the tobacco
that gives them such bliss, chances are they'll
all say: “Briggs." Good reason, too! For
Briggs is cask-mellowed for years—longer
than many costly blends—and every slow
month adds to its rich, tender flavor. But
don't just sniff that heavenly aroma en-
viously—treat yourself to Briggs today!

BRIGES

PRODUCT OF P. LORILLARD COMPANY

Sramlord 107 r.llttn rulo with A&, B, C, Ty,
Ol pnd K sonles on face plus 5, and T soales (SINE,
LG, TANGENT) won reversible slide for p-'-:lﬁmu:u In trigonometry.

SPECIAL OFFERS Enables you io make diMecult enleulntlons !naum.t:lf wlthout paper or

2Hpage insirucilon book and slide rule peacil—in multipllention, division, proportion, squores and cubes,
carrying case included dn all affers. squnre and cube rools, ]:.ldt.l.rltllms. and irigoiomelrieal probloma.
"“ 1_7.'.- =tRIG" 10 Sids Huls (wiah 8, L. antl T seales) e fatisfackion guaranteed or maney refunded, (Sce Special Ofers)
il Fembaly Riiliealor, SO0 @aatpalil,. e e e o i e e e e e e e e e e e ———— |
"m z_"lma-llg:'r\l‘l J':' Blids Esbe (4, B 2. I, CI enod K Scaltw anly) ' HEWIG 00., Bad E-14%, @rasd Central Annew, Mew York. M. Y. i
Mo, 357 CTRIGE 80 Slde Bule: Pockect Caleslutur for adiing and | Enclosed I8 remittance covering Speclal Dfer chocked bolow: 1
wulilrmeting up o BESOUG Belpeh Trafspareal Protfsibor aml
1 mbe @rmilmatel in eer I !
R, @mriminrd 12 SRy S PN e me. | SPECIAL OFFER TONo.1 | [INo.2 | JNo.3 | [INo. 4 | :
= tractor snd Qraph uls, E108 postns
To insume o F OREIGN—add 10c ta Rach brice. | B e e R 1
URS FROMPTLY MEIII Cﬂupﬂl‘l HUW : P x 1
e e e !
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'yaowr. MAKERS ATTENTION!

500,00 FOR YOUR

IN UNITED STATES WAR BONDS
& What [l You Want in the EVM Mk
THEN TICTU BE CAMERA aml IFREOPEC-
TiE of Timorraw ¥ We'll pay &) SAHEIHY (i
L. S, War Bonds, Matarity Vabiee) for your
jleas, WIHRITE TODRDAY for full pargscalars
anid an eatey Llank. Yau'se thouaght a |

lon abowt the PFERFPECT CAMERY and
PROJECTO—how ahey shoubl ok, ..
Waise thigie siperatim asight b |uri|1'l|-|l.

AF WORTH SPECIAL COMPEMSATION, YOUR IDEAS WILL GET ITI

EVRY — whemy feunder, tle lage Dr, HWerman A DeVry, insentid
sl manufactared the e IORTABLE MOTION PICTURE 1710-
TECTOR—will pay yoa fir vour wleas ‘F'
s 1o haw MM CAN IS and PIIO-
JECTORS Con e fmlllr-:m" dn [heipn, ]
I Medamiim. Desizn ialeas mast be

original and practical, (her judgensi

rnust b Ningl, WRIUTE TEMMAY far full |
pariiculars anal entey blank. = TaH IR ]
sl addeess 1o Presidomg W, Delry,
T Armitage Ase. Depi BMALC,
Chirapa, L85 A, No -IIEIIIEJ[II'II.I. FREE.

Mew Prod = CHICAG D o Maifg=madd

AN CQUTSTAMNDING MAME IM THE

“Many days 1 $
earn as much as

CINEMATIE WORLD

I bought n Folsy Baw
Filer, one year later had
all debis pald and alsoe
400 on an new fhome.
Many days I cam as mach
nn E18," sava 4. H. Kel-
logg. W. L. Tnrrant wrltos:
vl left my old job last Segpe-
tember ond in 10 months
have filed 2,159 suws. We
have & la business
worked up and cannot koop
up with the woark.”
There are  hundeeda  of
enwa fo sharpen in ¥our
COMMUuEity, = UHed in
homes, by Corpenbers,
farmers, schoolas,  mills,
faciories, #te,  You can
file therm so mich faster
amd bettor with the Foley,
—mnke up to 2 or $3 on hour. A1l hand saws, slso band nnd
cleculor saws can be filed.  No eye-sirn ro experience peeded
with the FOLEY AUTOMATIC SAW FILEH. |

shows how to  start
this sEEady =eh I
n T ety

s Jator, W speecial i
recuirid—de livery  @uaranteed,
fouldny—aio shlesaenn will calkl.

FOLEY MANUFACTURING CO.

1016-3 Foley Bldg., Minnaapalls 13, Minn.

Plense seml FREE PLAN
huriness,

applbeat i
Hend  SolUjaonn

filing

NIy S

Naome. .-
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* LEARN RADIO
RADIO'S FINEST BOOK VALUES

_ Specially pre pared ro aid radio maining in schools and
3 imidustry. Fell of valaable data. Send fof them now!
Redis Farmulas ond Doto Book Me. 37-752..10¢
Dictionory of Rodie Torms Me. 37-751..10c
Radio Circuit Hondbook Me, 37-753, . 10¢
Redis Builders Handbook Ma, 37-750. .10«
Simplified Radla Servicing Me. 37-755, . 10
Rodio Dota Hondbook Ma. 37-T54, (285

ALLIED RADIO CORP.
B33 W. Jeckson, Dept. §-K-3,Chicaga

X ALLIED RADIO

Eps ptbisg o Brnghiss cend Flerivmars — Wos Praisieg
Egupmart — Prplace et Pk

BOOKE FOR

Just niimgch to pour radlo (Jong. shorl wave)
sl enjoy Tecepiion free from distractiog
nolaes. Bend-MNo-Money 1"ay Postman 80e plus
sEnge oF send G0c and we®ll sdid Cpeil il

E"mm in 6B doys for refund If Dol delighted,

WONDEA-TONE CONPASY, Depd. 33, TOT W, Clurk 51, Chicaga, 1L \

: EYESIGHT

—

Do vou want perfect 20720 vislon? Great
pummbers of men, women and children have Improved nd strengthe
ened their eves by using the fomowns Ross-Rehfer Method, a
testead and proven syvsiem of home eyo exerclses for correcting
nearsightedness, farsightedness, color blindness and astigmatism.

Betten Eetight — Without Glasdes

Mow vyou ean @el the entire system, ss recommended by Drow

Penrson, profussly  Hludteated, ineloding
SAVE YOUR EYES

# eomplete Eve Testing Kit, with charls
to show weekly improvement. 1 your bool
o

glore does pot have i1, sesd one dollar,
Deliversd '|||,a-11|;|'.?u||. aubiject to return in B
days i you are not satisfied, Order today,
HALL PUBLISHING CO.

BELOOMFIELD HILLS 2, MICHIGAN

WE MEND MEN BY AUTO-MATIC e
FiBRE JITE ARMS & Lgﬁsm

B HaES, BRACES, BOX, SUPTORTS. Give Full Details.
WORMAN CO., JI&-P, THIRD AV, $0. MINMEAPOLIS-15, MINN, U5 A

nEilEed, P
Catnlog &
sumples  of

w o Markle §I0.00
el By Blail abd saive.

il We B, MARBLE &
AMITE Cl A-15, Diseta, Flas,

KIDNEY
MUST REMOVE
EXCESS ACIDS

Help 15 Miles of Kidney Tubes
Flush Out Poisonous Waste

1f vou have an excess of mcids in your blood, your 15
miles of kidney tubea may be over-worked. Theae tiny fil-
ters and tubes are working day and night to help Nature
rid your systern of excess meids and poisonous waste.

When disorder of kidney fonction permits poisonous
matter to remain in your blood, it may eause nagging
backache, rheumatie pains, leg paina, loss of pep and
energy, gpetting up nights, swelling, puffiness under the
eves, headnches and dizziness.

Eldneys may need help the same ns bowels, 8o ask your
druggist for Doan's Pills, used suceessfully by millions
for over 40 years. They give happy relief and will help
the 16 miles of kidney tubes Mush out polsonous waste
from vour blood, Get Doan's Pills.

i
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PIPE CLEANERS ¥OT ESSENTIAL WITH

MEDICOswokinc

The mouthpiece stays clean at all times,
thanks to the patented 66 Baffle Filter which
retains flakes — slugs —and absorbs moisture.
When filter is discolored, it has done its joh.
Discard it and put in a fresh one — costa only
ONE CENT. If moisture from tobacco causes
glight accumulation in bottom of bowl, simply
insert pick or awl through shank to insure
free draft. Medico Filtered Smoking is clean
— ganitary —mild, and unbelievably improves
taste and aroma of your favorite to o,

Tank MEDICO—STILL ONE DOLLAR WITH BOX OF FILTERS FREE!

FILTERED

l ABSORBENT FILTERSS

GEMUINE FILTERS FOR MEDICD FACKED
BHLY IN THiS BLD & BLACK EOX

For Tractors
—Mnkea wood sawing

!Eu fast and easy. Cancut

- i cnough wood to pry for
g ftaelf guickly. Easily
RS moved while attached, Big
%l 1 heavy blade. FRER details,
iy OTTAWA MFG. CO

_:/ PRICE w1021 Oak Ave,, Ottawa, Kans.

| CHEMISTRY BATALDG 7,000 1TEmS

Evesyihi r i
MTn|I11:. Fcl .-llrI it « :1.I © | -\.II n""y
msterials and apparsius

"l'ﬁllb--b 'l.t]-l.Hl:t “.IFFI.'I' CﬂMF.I.N"I' E
133 hqrm Pasiing &1, [+ g, L L

DOROPS A BO.

BYNCRO Elecirls Jig Sawa are helping to
homb the Axle by furnishing precislon-made
paris for hombers, tanks, submarlnes, guns,
ete. After war, ithere'll be even more oifl=
cieal Synero Elociric Mg Saws rendy for

I'.tmlr I"'F"".k”'ir:“'

g work - shop

MIRH-IMWE S e
Sjnml.'lnm Ine.

3245 Bermuda &
Dept. PM-103 Fﬂlldll. ZI:I, Michiganm

OCTOBER, 1943

WARTIME TRAPI‘IC CALLS
ON BURD EXPERIENCE

Burd's generation of oxperience mained In desigoing u'uJ it
Inurimip e aton. Eiwga rw-r wwery conceivable kind of u

1 In war serviee, 1n s
ol 'II e - home

F fors Lo be run areter full ' loossd
. . . 6lso puards apalnst scor

A ™ an , ek
nmil - resisls wear (7] uulmlul Huml mings o ihasangs . of

mochanies,  Semd for e fall srnf=Flox™ story aml free  Dooks
CRew couugonl,

BURD PISTON RING CO., Rocklord, liinois |

BURD PISTON RING CO., Dept. PM
Rochford, ilirois

Bemild me “Eervicemen’s Handy Handbooh,*! and l
WOH L e hr: carscennomy rocord book as woell as

informatbon of “Graf-Flox'" piston rmings. ke |
MO o swsansiroenstanaasrnnatonaaassns ]
MlIFCEE v nsiardmna st iR ARt R R R AR ' I
Oy yovasissmanuissns SOIP cnnnnnannns 1




Saves

VALUABLE TIME

u’l
‘% vendent; properly wired 110

Brass,

penElve maciine,

Malmtenance Men: Farmers:
Hepair snel Jobh Welding She
uEnful that they connst affan

Here's a "RULE BOOK™ that simplifics the use of
steel tapes and wood rules. In i, pictures show you
and words felf you how o use measuring ools o the
. best advantage, Master Rule offers FREE this pocket-
size book as a guide For rule users doing accurmie
work 1o precise measurements. Sixteen fact-crammed
pages contain step-by-step  directional illuserations
2 and diagrams, Incloded
also Is a complete list ,hl'u
of the new simplified
line of Master Rules.
Write for YOUR copy.

ﬁ::m
== s s =S mp et s === m=====) THE MEASURE OF QUALITY WORK

.lnh Rule Mig. Eu., Inc.

:I'IH.'EIIII'I. N.T.C., Dept. F-10 |I-ﬂll‘llll.“ﬂ.l.lillﬂllﬂl

' I;n:lnud $2.45 covers one Mastery
Siraomiline” &-F1, Sieal Mo |Il

1 rule and spare blode.

iMame —

P hddress

i City

2 AUTO ENGINE SPEED CONTROL

GOVERNORS

Give constant speed to any make af
nuto or l.:I'IJL|I; enging regardless of lond changes, when used
for power. Fully gpuaranteed. Simple instructions. OQil
ring bearving $13.00. Ball bearing 219.50, Prepaid. Montreal
branch, 7546 Wiseman 5t. Latin Amer. East Asintic Co.
Frescireulars. CANDEE, 2641-3 5- Hill, Los Angoles-T

fon belt, ste.
capy of

AUTOPOWER, INC.

--.-,"' ) AMAZINGLY SIMPLE & EASY TO OPERATE

This portahle Dynumic Welder—sanily ear= h
Fhed right to the job—pliage inbo any cofls =

light circufit—works on Iron, Steel,

volt 3
Bromes and other 1[“!“|||-...]|}|

wight meiallle fand earbon arc welding
heat Eares—doss work you would thinl
oaly possible with 8 lacger, more exs

DESIGMED TO DO HIGH GRADE WELDING IMEXPEMSIVELY

Mechanics) Machine Shops; Foundries:

i Laing the Dyvnamle And iE e indlspoisatrle and
o b wiihaut |t

DYNAMIC WELDER CO., 2126 C 5|lwe|lfnn Ruud Chu:l:go. |||..

ARE YOU FIT TO BE A PILOT?

E -

|

and MONEY!

Dmed ¥ail see a Dynamle in
opeErniion you wan' b be with-
el k. I8 slmplicity  will
AATLRES  JOui,
Dynamie
aboul G0 & doy.

Comes complote with helmet,
rodls, cables. ol ecinule holder
and  opersting  [netPustbans,
ek,

Write today for free oriority
ansistance and particulars on
Bow Lo duslify for one of
these mmamingly Sows-priset

COMPLETE

Akta, Genersl

If inesperivniced. you can casily lesrsi to do o var|
wiy of high grade welding joba b wofdirrs., Act mow  while
following the proctical, simplified opemting  and ::rrll.lu".? imsiructions  furmished. imey are still available, Oet

dnt'ﬁh aiy our JO=day trial

Determine—I{ You Ars Fiit To Fly For
Today's NEED—Lkr far that Post-War Air-
p|g.n|-—o-_r-:|LL1 buyf MNew, Wonderful Book
writtem by D, Erwin L. Hay, Medical
Easminer for Civil Bervies Aeronnuties—
noal & Pt himsell,

Aptharitative Teiky—hased on Ofdoisl Armoy snd
Wavy "Flight Physeala™ If you pass fham “u

ng arm Fis- te-Fl¥. ].'lnul youl 1l know why-ned. TESTS
'E\Il'!“' E—T-mb-. Aty To ﬂml Flyizs Tn=
¥ Sor” Mg, Boten 3030 s m“'“m* ot
I N
our rﬂnllﬂ}' Back ‘ k Lu:rlh 1-r|th E'l.i‘ur Charis, Plaves aad
it not o, —tend for Book T
isfi ﬁ?‘rﬂlmhrr Eou s Tk Ress Dok s
5 ok - urn
Satisfied TRl 3

20h CENTURY BODK CO., &7 ¥ ™it A

CRESCENT TOOLS
ﬂ'ﬂ H‘F'ng.i to Work

ASK TOUR
HARDWARE
DEALER

TRAILER BUILDERS PARTS CATALOG

i ‘l "1' :l Weo'll save ¥ou mone¥ oo erl:'rrllll:n.t l.lrl::lt

| aivil most eomplets Lraller bollders’ supply houss

" R ,‘. Inthe United States. Member TRAILEL COACEH
o MFRE.: ASSOC, Send 10o for

5 ﬁ'”“ oatalog.
Cemplete Flans and NATIONAL TRAILER Eﬂul Co.
Puilfing fadrustion. 8z T18 N, Seventh ilwaukes 3, Wik,

don’t WORRY

Why put up with years of
needlesﬂ discomfort and
worry? Try a Brooks Auto-
matic Air Cushion., This
marvelous appliance per-
mits the opening to close,
yet holds reducible rupture
securely, comflortably—day
and night., Thousands report amazin
Light, neat-fitting. No hard pads or sti

results,
springs
to chafe or gouge. Made for men, women and

children. Durable, cheap, Sent on trial to prove it
Mever gald in gtores, Beware of imitations. Write for
Free Book on Rupture, no-risk trial order plan, and

f of resolts. All correspondence confidential.
E DOKS COMPANY, 158-C State 5t., Marshall, Mich.

AUTOPOWER telle you how In ploin, ensy, slmple, and illastrated instruc-
tions that anyone can follow. Change auto gemerntors into useful, prac-
tical A © amd D O generators and motors with voltage from 2 o 1,000
volta, for power, light, welding, radio, sound, ete. No previous experis
efce nof special tools needed.
Already used and endorsed by thousands,
“AUTOPOWER."

Always write vour name and full address
clearly when answering advertisements.

Gemerators can be driven by wind, water,
Sond for your
Only 21.00 postpaid.

2125 Ping 5t., 5t. Louis, Mo,
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DRILL PRESS OWNERS! |

HERE’'S 1 TOOL WITH 5 DISTINCT USES
THE BARRON MULTI-PURPOSE
ROTARY WOOD PLANER

mnt: & sumFaces - panes & arsns Y S0
ROUTS & GROOVES = RAEBETS = TENONS compEN

STEEL TOP AUXILIARY
DRILL PRESS TABLE

Hia M s in 'I'I |-"1I it
S ias

Canvorts ANY drill press
ints & Rime saving, low cost planéer,
paneler, tenaner, @ic.  Surface  fin-
ishes all iypes of tough @rained amd
knofly surfaces to agate smocthnoss.
Safe! Guaranteed harmioss fo drill
prows, Thousands mow i use. SOLD
OH MONEY BACH GUARANTEE. Full L
refund on § day trial, Shipped prepaid
an coedipl af &7.50—=or C.0.0. VoU
AiSK HOTHING, Free literaiure,

Barfon Teol o, . 369 ArchiteclaBidg,, Detralt §, Mich.
— =

LUBRICATES - CLEANS - POLISHES - PREVENTS RUST

10¢ Stores

ELECTRIC _MOTORS

o |||I|I.II

}.‘!lll"ll'l.ﬂ-||lLI. thimes, firesse :.:. terher i
R biani LK g

COMPLETELY REHLIJLT AND GUARANTEED
Order now! S12.50. Ordor Mow! I

Hational Applianaes,

4514 W. Vernor, Detroit,

Mich.

=] WORLD'S LOWEST PRICED
=== ADDING MACHINE

Wesl Pooket Size
FREE TRIAL

—airww JPEAL FOR BUSINESS _ ciranmax- 950
| uR P!ﬂ!‘-tIIN-AI. USE TEED AC- UHL‘. r |
| 1 u TOTAL COAT
i SEND NO
MONEY
T ¢ TACK GUAR-
AN - u.-| ¥ DOSAING |.l|||lr

mlus s 1Eemd full o i ke
| Migney back in I-'Ddﬂ'n'l LL} rud el llllhri.l AGENTS WIH’!

| CALCULATOR MACHINE COMPANY (Mfrs.)
DEPT. 146, P. 0. BOX 1118 CHICAGO, ILLINOIS

s and ‘Peauy -Pal *
nu-nLL'f GARDEN TRACTORS

@ 1 to & H.I'. Circulors on request. War limits produstion
o« We sapply repaars for all SHAW tractors sold in cur |
40 yenrs in business, Write for your needs,

BUILD YOUR OWN RIDING
TRACTOR—"“"WAR HORSE"

by wsing old auvio parts, powered by 3§
H. I'. Briggs amd Stration or other en-
gine, lnrger or smeller, ns shown here :
or walking type Gorden Tractor 14 to
T H.I*. ¢ or eonvert truck or aoto inte Furm Troetor, Plans
for building any one of nbove postpnid for 100 {stnie
which wanted} or all 3 for 2200, Money Back Guarnntee!
SHAW MFG. C0O., 4510 Front 5t., Galesburg, Kansas |
GERGE Morth dth Street, Columbas, Ohia

gL 1r.I Her R
Uil in Chas Bap
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CASCAMITE

for wartime gluing—
at home=—in industry

_fm'r ane uf bendreds afmr;mb.r_ﬁ-r CA.S‘CA MIT.E
Resin Glue: Laminating two thicknesses of plywood
to make bulls for lifeboats.

@ If your chairs are getting wobbly, if
the children’s toys are cracking up, if
the veneer is peeling from your best
table top—Uncle Sam says, " Don’t go
out and buy new goods now—buy a
Bond instead.” And make those wood
articles last by gluing them with
CASCAMITE Resin Glue,

DAY POREER
Fetusnc RuSil

CASCAMITE

PLASTIC ADMESIVE

CASCAMITE is easy to
usc, Just mix it in cold water,
It makes a durable, water-
proof, moldproof, stainfree
joint. 10¢ to 85¢ at Hard-
ware, Paint and Lumber

Dealers.

@

Il.'H‘iI'II]IIf .

CASEIN COMPANY OF AMERICA
350 Madison Avenue, New York 17, N. Y.
Send me “Mighoy Faces™ on Cascamite, cons

taining handy chart showing how to glue
different kinds of wood and other marerials,

rMi0
NAME . eeeeeen e i i
BYBEET wea o s et gy 20 2w o poies oo pa e
Ty STATE
——————Save 2{ —Stick coupon on ponmy POSHCArt = e e e——



Parf of a Man’s Life. ..

Pipes are like friends.
Some are merely casual.
Only a rare few can win
you cump|ele|}'. become
Wﬂrlh}r of yvour constant
preference. Knowing
smokers say that Royalton
is just that kind of pipe.
That you eould select no
better smoking companion
to enrich your leisure or
lmsy-nl-!‘lomc hours.

Royalton
Silver Crown

$

Choice Grains

Wherever Better Pipes are Sold

© 1943, Honry Loonord & Thomaos, lac., Ozone Pk, M. Y.
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THIS MAY BE YOUR

G OPPORTUNIT

— An Ohio manufacturer, well rated and with
ample financial, engineering. manufacturing,

selling and distributing facilities, is interested
in additional products for the post-war market.
If you have an idea or product on which you

nead help in development, manufacture, sale
or distribution it will pay you to contact this
company. If you wish, only the barest details
need he given in your initial letter; complete
details can be discussed in a personal interview
later. An immediate reply may mean the differ-
ence between success and failure for you in the
coming big post-war markel. Write today in
confidence to

P.0.BOX 217 STA.C TOLEDO, OHID
/@ WINDOW SIGN LETTERS

For Btare Fronts and Office Windows, Anyone eanput
thoam o, Free Spmples. Liboral Offer to general agonts,

'METH.LI..‘_E_I—F'""EH’ CD., 432 N. Clark 5t., Chicago
THRILLING !
Actual Photugruph525¢
of U.S. ARMY and NAVY
Planes, Tnnl:s, Wurshlps, Cumps

o packets
nred nds |T|".=.

et L'l
Armmiy .ﬂ.l.lrplanall:r
Havy Airplanes
Army Tanks =
M = SEL WIW ARRPLAMES; GIAMT
M TANKS, DREADMALGHTS

IN REAL ACTION

ar, genuias phatographs whichwill 'I:ui

|atheyears to came, (¥ W
THE GROGAN PHOTO

.» DEPT AL DANVILLE, ILLINOIS
FREE tor HEAD COLDS MISERIES
NASAL CATARRH
P A )

awy Warships

avy Activities
Martres in Action
Army Camp Soomes

writ
i1
-
. 5.
.5,
- S
. 8.
. 5.
B3

GRAY HAIR
VITAMIN Now

Ho dyess—MNo dru Hair grew ocut im Natural

Color In almost mime out of ten tost coses just FR‘I;
taking one tablet Caltium Pantothenate Vitamin MORE
oach day.

Why pay 23.00 to $5.00 for the famous *“Gray Hair Vitamin'*?
SEND WO MONEY, Jusi sesud pame and address. Woe wlll ship {06
I0-rnig. tableis (10 odEys" Sopply) Eeadine siandard gieslity Cslcicm
Pantothenate Vitamin o000 for 81,85 nins few cents poriage, (Husrs
anteod sxme gualily as wesdd in Matlanel Tosts ar money  back.

LILEE PROD CO., 2017 5. Michigan Ave., Dept. 910, Chicago, 11l

Always write your name and full address clearly when
anawering adverilsemenis.

POPULAR MECHANICS



Lufu,elfﬂ Radio Curpc-m’rrnn
can supply all standard rodio
replacement poris plus a
wide variety of useful poris
ond equipment for non-crit-

ical comsumer opplications.

Write Depl.I0P3 today for
the free 130-page catalog
of Radio and Electronic
Parts and Equipment.

LAFAYETTE RADIO CORP.

8901 W. Jackson Blvd. . . Chicags 7, lllinois
265 Peachtree St Atlanta 3, Georgia

110-VOLTS A.

ANYTIME!
s ANYWHERE!

O the fighting frond--On the home front

with KATOLIGHT GENERATORS and POWER FLANTSE
supplving electricity same ms you obtain from power lines

o)
"‘1?.

right out in the field which permits our
fighting forces to be cquipped with the
most modern electrical applinnces.
Good deliveries on AJC and Do

Eenerntors, 350 walla
through 25 K.W. Awvail-
nble in all standard
voltnges,

KEatos entire production
nt present must be con- T
fined to orders with high priority.
Also manufaciorers of Hotary Canverlersy
Fregqueney Changers and Motor Genermiors.

Kalo Engineering Gompany, 31 Elm $1., Mankato, Minn., U.S.A.

Skl s

CASHIN ON SMASH-HIT FOTO STAMP RAGE!

Evai ¥ Ma £ Mew, sensstlamal seller glws yeu
dlaady, Bavy; prafitis

Fals Siamps are elaver. naw, persomal phote reproductions en w-lt’-
shie slamps, amd they are literally laking the country by sterm. Onle
tors Fafe Siamps help cheer nd hrlml inr-nway I snas clowet.
wna ol unes. Any phate repreduced. Just shew sarphe. Tahe aurlch -'H‘lih |

—mlenty of rg-arders. 'I-ppdll ptlﬂl:l l'.l:lllrrll widbil ke wiith pefvamal
or Service Man ™y stationsry lines. or heme. oifics. um produets, Write |
unn_:ll-.hl, fer samples and sar prefllabis afer

"WANT a
neas  profession of  youor

Ermeiient I.l'.-ﬂl-

Then BECOME A
CORBECTIONIST.

awnt

AMERICAN FOTO STAMP CD., DIH .'I'I MI-I'III‘-]-\' HI'-' 'lel.l'l- \’- I
FooT
I..llrlllﬂ & in this gres ! Ly

DOYOU v

high ;4 EHO-Z100 weekly alter a fow wcrk: hiome  training:
not medicnl or chiropody—no further capital necded, no goods
1o buy. 4T7th year. Write for free booklet.

Stephenson System of Foot Correction
AR Seox- B Mans.

< BIG MONEY .23

35 n. Cuts
a Minute

SAWING
WoOoD NOW !

ONE-MAN
ACTOR SAW

OTTAWA ..

Turn waoad lots into eash; help saave other foels towin

the war, Use Ottawa—{fastest cutting: easiest way. rl‘E!
Cuts large and amall logs. fells trees, Thousands in [ BOQK
use. Huilt tolast with apecial heavy atiff saw blade. ]
Pesitive safety eluteh cantrol. driven from any power take-off, L

OTTAWA MFG. CO., D-1027 Forest Ave., Ottawa, Kansas

OCTOBER, 1943

=),

| . — ﬁ-*.._
SN ﬂtnn Bl Rl i
T Lr'l"l]"l"l"l'l T I 'i‘l’"‘"l‘ll
Pt

Building a great army fasr means building quarters
for soldiers fire ! A tremendous barracks-building pro-
gram began immediately war was declared, And since
then tens of thousands of craftsmen have been work-

ing day and night to house our armed forces,

These workmen need fast-working, dependable,
| long-lived tools. And i is a significant fact that much
of this important work is done with tools by Disston.
These include Disston hand saws, back saws, compass
saws, coping saws, flooring saws, brick trowels,
cementing trowels, plastering trowels, bevels, gauges,
SCIApers, Squares, files, rasps, hack saws, hack saw
blades, circular saws, band saws and other Disston rools.

@ See your Hardware Dealer, if you need tools for evntial see
WiCe . o o Many war workers prefer this famous Disston hand saw:

DISSTON
D-8

—

e

.

T AT T Wy YR TR T

[ Mediom weight Skew-back pattern, "The Saw Most Carpencers

Use,” Made in 20-inch 10 points cross-cur; 22-inch B and 10
Poincs Cross- cur 24 inch 8 and 10 points cross-cur; 20-inch 7, 8,
10 and 11 pointd Cross-cut, 544 points rip.

L ]
The FREE Disston Saw, Tool and File Manual

will show you how to keep all your tools work-
ing at their best. See your Hardware Dealer—
or write for your copy.

HENRY DISSTON & SONS, INC.
lllll Tacony, Philadelphia 35, Pa.,, U.S5.A.

Say you saw il vn Populor Mechanics!
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Wonder where I'll be next hunting season?
. oo s Wonder if

Army cols are comfortable . ... ..

Clad Dad and I had that week of hunting. Good
way to get to know Dads: ﬁﬂ hunting with 'em . . .

mv LasT mianT in the old room .

« « « Marge, Every wolfin this burg will come howl-
ing around, darnit......

Wonder where I'll be next hunting season. Bet
it’s some place I'll be glad I'm not such a lous;
shot . 4 4 v« » Will Marge really write me every day?
...... That “emergency™ box of shells—mustn’t
forget to give "em to Dad . . ....

Mom—eclaiming she had sﬂmelhln{; in her eye
when she kissed me good night. And not fooling
anybody . . . .. . Lump in my throat was as big
as a grapefruit . . . ...

What a swell bunch of people to come home tol

-, b

L
since war #as called so many millions of Americans
away from their homes and homeland, Remington
15 thank!'u' that it is able to ]'Il‘.I]_I genid them well
armed :

1. Every working day, Remington produces THIRTY
MILELEION roifds q,r!uifﬂdl'_}' sriall drms ammanifion.
2. Every working doyv, Reminglton produces more than
enongh military rijfles to equip an entire infantry regi-
rient at full ighting strength.

When fathers and sons can once more go hunting
in a peaceful world—we will again be serving them
with Remington shotguns and rifles, Nitro Express
shells, Kleanbore Hi-Speed .22's, and Core-Lokt
big game bullets. Remington Arms Company, Inc.,
Hr‘]’rfiﬂr‘nnn, Conn.

“Nitre Express,” " Kleanbore™ and " Hi-Speed™ are Reg. 17,5, Pat. (W
"Core-Lokt™ is o trade mark of Kemington Arms Ca,, Ine,

Remingion,
I

Alwaya write your name and full addeess elearly when
lnlwer_irm advertisemenis,
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ANYONE, ANYTIME
CAN MAKE PHOTO-COPIES

> —= QUICKLY

PHOTO- COPYER
$5500 FAST, PHOTO-EXACT COPIES
IN ANY OFFICE OR SHOP

Same-size, exact photo-copies of anything up to
16%x 22, Eliminates steno-copying, tracing, proof-
reading, Photo-copies direct from letters, records,
pletures, blueprints, tracin receipts, shop orders
—;nﬂh{ug written, printed, drawn, photographed.
Accepted as legal evidence. Copies from mapga-
zines or books, Mo end to the uses of A-PE-CO.
Needed by all departments, Thousands in use.
See Page 16, August Popular Mechanics,

Ne& Camera— MNo Darkroom —Low Coat

Any office employee quickly becomes expert. Low
cost per copy. lowest investment in equipment.
Saves other equipment. Simflu fast. No focusing.
Conserves man-hours. Put_ -PE-CO on any avail-
able desk or table. Immediate delivery. Repr
tatives in rt{h:ipll cities and Canada. Write
A-PE-CO folder,

AMERICAN PHOTOCOPY EQUIPMENT CO.
ZB4% N, Clark 5t. Dept. GF-10 Chlcage 14, lllinais

wWITH W A R BONDS

FIGHT

F BUILD THIS MODEL)

== An  aecurgie 137 scale

model ol the lomous PT.

Complete kit includes all
[ — T —— littings — Only
GET THIS BOOK — the only one ol s kind.
Full ol detatled drawings and pholegraphs
with insiructions lor building and rigging

ship models. guip MODELS ILLUSTRATED
postpald lor only §5. .
L MARINE MODEL CO.. Dept. M, 29 W. 15ih 5t.. H-T.C.'T__-J

NEW ™=~ CLAMPS

GRAND

LOCKCET

The Magic Clamp
with Trigger Release

b
2
—_a

Unequalled for light fast wors. Seiting the pace in war pro=
doctlen,  Finger opernted, its long loverage, cam=action cons=
virtla o press of the thumb into o firm, tight grip. Spring
Lensien mnd trigger teeth hold firm ratchet Erip on RCroW
which relesses Instantly wilh trigger pressureé by thumb or
fingor a0 thmt screw miy be slipped to sny desired position
with a single motion=—or, may be immedintely roslamped to
other work of the same thickness without forther screw ad-
Justrient. Bwinging, locking lever, glh seat makes it abhsos-
lutely *nonscrecpiog’’ and aeseres firm grip on any paraliel,
slanting of rounded surface. Free setlng swivel with fibee
fage that preventa marsring or scarring. Mode also with fibre
Jaws for aluminum aml other softer metals. Ask about the
complete GRAND Line of Speed Clamijis.

Write for Clreulor

GRAND SPECIALTIES COMPANY
Est. 1921
Grand Avenus at Trulf. CHICAGD 22, U. 5. A,

POPULAR MECHANICS




Car Owners: You are invited to make a gas saving road test with the Vacu-matic on vour
own car, with the absolute understanding that unless it proves to vou that it will save vou

up to 30%; on gas and inprove vour car perform-
anee, the test will cost you nothing, ITnvestigate this
remarkable discovery that trims dollars off gasoline
bills—gives you worth while gas savings—maore
pewer—quicker starting—imore miles on less gos,

Automatic Supercharge Principle

Vacu-matic is enlively oifferent! It operates on the
supercharge principle by automatically adding o
charge of extrn oxygen, drawn free from the onter
air, into the heart of the gas mixture, 1t i= entirely
awtomatic and allows the motor to “beeathe’ @t the
correct time, opening and closing wdomativally 1o
save dollars on eas costs,

Proven By Test

In addition to establishing new :||i|ll;|g|- records on
cars in all sections of the country, the Vaeu-matic has
proven it=elf on thousands of road test= and on dyvna-
mommeter testz which Lil]]!l“t':lll- rounil l"I.IIII.Ii.|I[I.r||H.J|]]I|
record accurate mileage and horse power increases,

Fits All Cars—Easy to Install

Vacu-matie is construeted of six parts assembled and
fused into one unit, adjusted and sealed af Hhe foctory.
Nothing to regulate. Any motori=t can install in ten
minutes, The free offer eoupon will bring all the
facts. Mail it today!

The Vacu-matic Co., Wauwatosa, Wis.

OCTOBER, 1943

— Sworn Proof of Gas Savings

This cercifien that I have carefully read 200
eriginal letters received froo Vacu=sstic uiers
wesLifying te E0S Savings up to %, sany reports
ing pdded powar, Sedlher running, and culeker
plek-ups Thede letiers are jusi a ssall part of
e the largsr Flle of enthusinsiiec user
(_j“ ‘-..'_n._ defters that I sow &t Lhe cespany of fices.

Foalfie =) :1‘."!‘
€ oy gLk
g ML

L 5

gy LS
&

Get Yours FREE

AG ENT For Introducing

Vacu-matic olers a splendid opportunity for
unusual sales and profits. Every car, fruck, traec-
tor, and molercycle owner a prospect. Valuable
territories now being assigned. If you help us
intreduce it to a friend, you can oblain your own
free. Check and mail coupon today.

SEND et O COUPON

§ THE VACU-MATIC COMPANY ]
. TE17-B40 W. State 51, Wauwalosa, Wis.

Fiease send [ull particulars about VACU-MATIC, j
. alse how | may oblain one lor my ewn =ar FREE. i
[ This does not obligate me in any way. i
B Yo s asiris i i s
M |
1 MBS oiiiianissasis ek AR |
B Cityeeeeeieeaneineneen. Sioterneersreenens B
] ] Check bere il intervsted in Agency Propasiibon. .
L &+ P Fr P Fr 3 Fr 8 FrF Ry T T ry N |
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H1GH PREGISTON

Jor High-Speed
War Production

High precision is the key to high speed war
production — for masza production is based
an a r]pgn;t:: of ACCUTACY that assures the per-
fect interchangeability of parts and units.

In hundreds of war production plants,
South Bend Lathes are preferred because
their high precision makes it easier to main-
tain exacting tolerances on important tool-
room and production eperations,

Modern in design, built to the highest
standards of workmanship, South Bend
Loathes are eapable of performing finish
turning and bhoring operations with such ac-
Cursey that sll]rifqth?nl grinding, honing, or
lapping operations can often be eliminated.

A wide range of spindle speeds permits
taking full advantage of carbide or diamond
ti|1lu.-,d tonls,

Convenient controls make for an ease of
operation which reduces fatigue and lessens
the poszibility of error. Requiring a mini-
mum of effort to run, South Bend Lathes
are especially desirable where women lathe
operators are employed.

“"HOW TO RUN A LATHE"
A practical instruction book
on the operation and care of
metal working lathes, Contains
128 pages, 5)6" x B Send 25
cents in stamps for your copy.

SOUTH BEND LATHE WORKS

SOUTH BEND, INDIANA .

LATHE BUILDERS FOR 36 YEARS

FRINTED BY POPULAR MECHANICS COMPANY, CHICAGO, ILL., U. 8. A,

POPULAR MECHANICS



A MESSAGE FOR THOSE ENTITLED TO BUY "PRESTONE" ANTI- FREEZE °

The W.PB. has tried to protect your

needed equipment- have you ?

THE WaAr ProDUCTION BOARD has limited the SAME PRODUCT
sale of all-winter anti-freezes. This means that AS ALWAYS
"Prestone” anti-freeze, the world’s finest, is no
longer available for use in passenger cars, station
Wagons or taxis,

The purpose was to reserve the remaining sup-
ply to protect the tools needed for America's war-
time production and commercial transportation.

To you who are eligible for "Prestone” anti-
freeze we say:

The W. P. B. has acted to protect your equip-
ment. Have you?

In time of war, supplies of anything are unpre-
dictable. No better way of assuring yourself of this
vital winter protection than by laying in your next
winter's supply right now!

CAN'T EVAPORATE OR BOIL AWAY
PROTECTS AGAINST RUST AND CORROZIOM
OME SHOT LASTS ALL WIMTER — YOU'RE SAFE AMD YOU NMOW ITI

The wards “Eveready” and “Prestone” are registered trade-marks of National Carbon Company, Ioc.
Umit &f Uniow Carbide and Carbon Corporation

ucc
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WAFS —

Woaman's Auxiliory Ferrying Squadron
Thairs is the man-sized job of ferrying wor planes
from fociories o gir-bases For Uncle Sam, Experi

fiyers, each ond every one .. . THEY ARE THE AEST

.

/ESTERIIEL

GOOD TOBACCO, YES .. .THE RIGHT COMBINATION
OF THE WORLD’S BEST CIGARETTE TOBACCOS

b is nof enough to buy the best cigarette tobacco, it's i
Chesterfield's right combination, or blend, of these e 5
tobaccos that makes them so much milder, cooler “’fé‘;};
and definitely better-tasting. ™ ""'m_‘m oF

Good Tobaceo, yes ... but the Blend — ]

~ the Right Combination — that's the th

SMOKE CHESTERFIELDS AND FIND OUT
sy 194, Tinarn & Mo Tanieeis € HOW REALLY GOOD A CIGARETTE CAN BE




